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Invited Plenary Speeches 

Wetlands and the water cycle: Running out of time 

Ania Grobicki 

 

(Deputy Secretary General of the Ramsar 

Convention on Wetlands) 

 

Human society is facing critical choices – towards 

eco-civilization and sustainable development on 

one hand, or towards increasing poverty, social 

dislocation and environmental degradation on the 

other. With every decision, every investment, the 

choice is being made towards a more sustainable 

future, or away from it.   

 

Wetlands have key roles to play in a more 

sustainable future for humanity, yet this message is 

not being heard and understood by many key 

decision-makers. In too many cases, the choice is 

still being made for wetland destruction, drainage or 

“reclamation”, bringing short-term economic gains 

but long-term instability. Similarly, while our 

economies are based upon the availability of 

freshwater, water allocation and water use are still 

being irrationally and wastefully managed.  We are 

now running out of time to establish more 

sustainable approaches.The hazards of droughts and 

floods are being amplified through climate change, 

and through development decisions which 

disregard the dynamics of river basin hydrology.   

 

Wetlands are the key natural assets which link 

sustainable develpment and the water cycle tightly 

together. The Ramsar Convention on Wetlands is 

the international legal instrument linking 169 

countries – including China – which have 

committed to the conservation and wise use of their 

wetlands. This Convention is the only global 

agreement based upon an ecosystem type, and 

relating to specific key sites of international 

importance. In this sense Ramsar is a unique 

instrument for supporting sustainable development.  

The new Ramsar Strategic Plan for 2016-2024 sets 

out its key strategic objectives as: addressing the 

drivers of wetland loss and degradation; conserving 

and managing wetlands; and using wetlands wisely. 

This plenary session aims to set out the key targets 

of this wetland-focused approach, relative to the 

Sustainable Development Goals which were agreed 

by all countries in 2015, known collectively as the 

2030 Agenda.   

 

The presentation will put forward examples of 

wetlands within sustainable development, showing 

how wetlands in various contexts support 

livelihoods, food security, human health, water 

security, sustainable infrastructure solutions, 

disaster risk reduction, and biodiversity 

conservation.    At the same time, the ecosystem 

services provided by wetlands are essential to the 

functioning of the entire water cycle. We need to 

gain a much better understanding of the science of 

wetlands, in order to manage wetlands more 

sustainably in the future. This INTECOL 

conference, the 10
th

 conference of wetland 

scientists, is making a big step forward in that 

regard.  The messages and the understanding 

generated of the complex interactions within 

wetlands need to be translated into policy and into 

investment guidelines, so that people in 

decision-making positions such as spatial planners, 

investment analysts, and politicians, will make 

more wetland-friendly decisions and thereby ensure 

our sustainable future. Some of these messages are 

summarized in the draft Changshu Declaration 

which we hope will issue forth from this conference 

with your support, and be taken up by the world 

media. 

 

 

 

Wetland function and conservation in the Yangtze 

River Basin, China 

Yiyu Chen 

 

(Chinese Academy of Sciences (CAS)) 

 

The Yangtze River, the largest river in China and 

the third largest in the world. The Yangtze River 

Basin covers an area of 1.8 million square 

kilemeters with an area of 94568 square kilemeters, 

it provides 36.5 % of China’s freshwater resources, 

48 % of China’s exploitable hydropower potential 

and 52.5 % of China’s total mileage of inland 

navigation waterways.  

 

The wetlands in Yangtze River Basin, in the 

Central and Lower Reaches in particular, are facing 

diverse threats, such as a huge reduction of lake 

and wetland areas, serious pollution in some water 

bodies, reduced runoff retention capacities in the 

floodplains, exhaustion of fish resources, 

endangering many species, and fragmentation of 

river ecosystem due to dam and embankment 

construction. 

 

Wetlands, as important green infrastrures, play the 

key roles to maintain the ecosystem health 

basinwide. However, the wetland functions were 

not really recognized for a long time. After the 

flood disaster in 1998, the national policy changed 

with implementing a series of ecological 

conservation programmes including the Returning 

Farmland to Lake Programme in Central and 

Lower Yangtze, which indicated the wetland 

function for flood retention was fully integrated 

into the national policy. Due to the alge bloom in 

Tai Lake in 2007, the eutrophication control 

became a top priority for water environment 

management. Based on the long-term monitoring 

and experiments, the wetland restoration 

approaches and better management practices have 

beend developed to improve the water quality. On 

the 14 July 2002, the death of Qi Qi (Lipotes 

vexillifer) in Wuhan indicated the urgency for 
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wildlife conservation in Yangtze Basin, and fish, 

finless porpoise, and endangered water bird 

conservation have been attracted great attention of 

the governments and the public. Wetlands, as 

important green infrastructures, will be reviewed 

and discussed with up-to-date monitoring and 

research results in the Yangtze River Basin. 

 

With the new national strategy of “Conservation 

First” for Yangtze River Basin, wetland 

conservation are the essential components of 

Yangtze Eco-green Corridor, and the vision, targets 

and prioirty actions of wetland conservation for 

healthy river are aslo recommended for 

policy-makers. 

 

 

 

Resistance, resilience, or collapse? Peatlands in a 

changing world 

Nancy Dise 

 

(Centre for Ecology and Hydrology, Edinburgh, 

UK) 

 

Peatlands are the world’s largest soil carbon pool, 

support a unique biological community, and 

provide important ecological and economic 

services such as climate cooling and water retention. 

But peatlands may be more vulnerable than most 

terrestrial ecosystems to global change. Most 

peatlands are located in the high-latitude Northern 

Hemisphere, where the climate is warming faster 

than anywhere else on Earth. And, because they 

receive most of their water through precipitation, 

peatlands may be strongly affected by changes in 

deposition patterns. Episodic drought, particularly 

in combination with warming, may cause peat soils 

to degrade and lose carbon as atmospheric CO2 or 

dissolved C in drainage waters, reducing - or even 

reversing - their climate cooling effect. 

 

The chemical composition of atmospheric 

deposition, particularly nitrogen (N), also directly 

influences peatlands. Reactive N, primarily as NH3 

gas in dry deposition and NH4
+ 

and NO3
- 
ions in wet 

deposition, is known to change the biogeochemistry 

and ecology of many terrestrial ecosystems through 

nutrient enrichment, soil acidification, and, in 

polluted areas, direct toxicity. Originating from the 

excessive use of agricultural fertilizers and through 

fossil fuel combustion, reactive N is now the most 

prevalent pollutant in atmospheric deposition 

across much of the developed world including 

Europe, North America, and Asia. In peatlands, N 

deposition would be expected to damage sensitive 

mosses and enhance the growth of vascular plants at 

the expense of peat-forming Sphagnum. 

 

Recent research suggests, however, that peatlands 

can be surprisingly resilient to N deposition. 

Biogeochemically, they exhibit a dose-response 

relationship between long-term N deposition and 

ecosystem N enrichment, including enhanced foliar 

uptake of N, accelerated nutrient cycling, and 

breakthrough of N into lower peat layers. However, 

studies have shown comparatively little change in 

species richness or diversity of the vegetation 

community, and some indications of adaptation to 

physiological stress. The dominant role played by 

hydrology and climate in structuring peatland 

communities can explain some of this apparent 

resilience: vascular plants that would normally be 

favored by N enrichment may be limited by the wet 

and cool environment, and the vegetation 

community adapted to these conditions (mainly 

bryophytes) can be dynamic, with different species 

colonizing, increasing, or declining in response to 

changing chemical conditions. However, peatlands 

that are enriched in N may be ‘poised’ to rapidly 

change to a grassland or shrubland should climatic 

conditions become favorable. If this occurs, 

short-term carbon assimilation may increase as 

mosses are replaced by higher-biomass vascular 

plants. The gains will be temporary, however, since 

with the decline of Sphagnum, the key peatland 

quality of slowly removing and storing carbon for 

hundreds or thousands of years will be permanently 

lost. 

 

 

 

Wetlands: order of the edge of chaos 

Betsy Damon 

 

(Keepers of the Waters, USA) 

 

As an artist I create conversation and seek to design 

for living systems. To effectively design for today, 

considering climate change and unpredictable water 

events, we must be able to think about complexity 

and flexibility-in short, chaos. 

 

Chaos is the science of surprises and implies 

nonlinear things that are effectively impossible to 

predict or control, like turbulence, weather, 

biological systems (such as wetlands), our brain 

states, etc. Wetlands, a negotiation and intertwining 

of land and water, is a chaotic place. 

 

Over time we have evolved and implemented 

“predictable” engineering constructions around 

wetlands. Some are very useful, but many are 

short-sighted solutions. Often, wetlands are treated 

as disposable. They are drained or filled in. These 

obvious interventions produce non-obvious 

consequences. 

 

There is a misconception that we can outwit and 

engineer nature to our liking. However, nature is 

very complex. We are part of this complexity and 

we depend upon it. 

 

I invite you to consider that we live in cooperation 

with nature, and that it is possible to incorporate the 

complexity of nature in our designs and 
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constructions.   

 

In the Living Water Garden in Chengdu, the 

wetlands are the heart of the park. Although their 

function is interdependent with all other parts, many 

people do not understand the essential 

interconnection of all the parts. It takes all parts of 

the park to create a resilient system. When we 

design for our cities, I ask: Can we simply add 

wetlands back in? Can we think of them merely as 

useful entities, say, to deposit our dirty waters? How 

do we design for wetlands that are integrated into a 

larger ecosystem that includes people? 

 

The artist’s task is to challenge normal conceptions, 

to think on the edge of chaos.  Ecological artists 

consider science, society and culture, and create 

projects that look at situations with new lenses, and 

contribute unconventional solutions. They proceed 

without limits, the idea of ‘impossible’ or ‘not 

useful’ are not deterrents. By looking at wetlands 

with an artistic lens, we can approach the edge of 

chaos, and consider wetlands as they are: complex, 

seemingly random, evolving generators of life. 

 

 

 

Wetlands as biogeochemical hotspots affecting 

climate and water quality 

Jos Verhoeven 

 

(Utrecht University, the Netherlands) 

 

Wetlands are characterized by water tables above or 

just below the soil surface and have continuously or 

intermittently water-saturated soils. Moreover, most 

wetlands receive water flows from groundwater 

and/or surface water in addition to precipitation. As 

a result, wetlands are enriched with dissolved and 

particulate materials carried by these water flows. 

These conditions favour biogeochemical activity in 

wetland soils, with a complex web of redox 

reactions brought about by microbiological and 

geochemical processes. Wetland vegetation has an 

important role in these processes too, by providing 

energy-rich organic matter, radial oxygen loss from 

roots and venting methane through the stems. 

 

Wetland biogeochemical processes result in a 

number of important ecosystem functions, such as 

carbon storage, methane and nitrous oxide emission, 

nitrogen, phosphorus and metal removal from 

through-flowing water, primary production and 

food chain support. Many wetlands, in particular 

peatlands, sequester carbon and therefore have a 

long-term cooling effect on the climate. This 

cooling effect far outweighs the warming effect of 

methane emissions in brackish wetlands and 

saltmarshes, while freshwater wetlands have a net 

cooling effect only in the long run, if they are older 

than approximately 100 years. These findings urge 

for an even higher priority for conserving existing 

peatlands because of their robust, long-term climate 

cooling service. 

 

A recent Systematic Review of the performance of 

200 wetlands restored and created for nitrogen and 

phosphorus removal has shown that their removal 

efficiency is approximately 50%, while the median 

removal rates of Total N and P were 93 and 1.2 g 

m-2 year-1, respectively. Removal efficiency of 

both elements correlated negatively with Hydraulic 

Loading Rate and positively with temperature, 

while Total P removal efficiency correlated 

positively with input P concentration. This 

meta-analysis strongly confirms the feasibility of 

restoring and creating wetlands for water quality 

enhancement and clarifies opportunities and 

limitations. 

 

The relatively high primary production of wetlands, 

their often heterogeneous structure with patches of 

open water, herbaceous vegetation, shrubs and trees, 

leads to a high biodiversity of plants, invertebrates, 

fish, amphibians, birds and mammals. There are a 

number of particularly convincing examples of 

restored and constructed wetlands where a water 

purification function has been combined with an 

overwhelming plant and animal species richness. 

The best examples are created wetlands for 

polishing of the effluent of sewage treatment plants 

with a modular design and a tailored choice of 

vegetation types providing optimal purification 

capacity as well as wildlife habitat. 

 

 

 

Wetlands restoration in China ----theory, 

technology and practice 

Shuqing An 

 

(Nanjing University) 

 

As we know, healthy wetland ecosystems play more 

and more important role in sustainable development 

of China. Natural wetlands in China, which occupy 

3.8% of terrestrial area, could provide 54.9% of the 

ecosystem services for our country every year. As 

natural resources and the regulators to 

environmental problems, they are obviously very 

important. However, China’s natural wetlands also 

suffered great loss and degradation (e.g., 51.2% 

coastal wetlands, 23.0% freshwater swamps) over 

the past 50 years. And the major drivers included 

wetland reclamation during the long history of 

civilization, water pollution and irrigation of 

croplands in upstream, overuses of biotic resources, 

exotics invasions and so on.  

 

In recent years, people have already recognized the 

importance of protecting wetlands. Wetland 

restoration is occurring in our country to protect 

wetlands from increasing degradation and loss. 

According to the second national wetland inventory 

of China, the protected areas of wetlands increased 

13.02% in the last 10 years. Since then, we already 
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have 49 Ramsar sites and 705 national wetland 

parks around the country. In this talk, I will provide 

some related theory, key technology and major 

practice of wetlands restoration in China to present 

our achievements in recent years. 

 

First of all, through the ACEDP (Australia-China 

Environmental Development Partnership) wetlands 

project, we find out “Guideline for Wetland 

Restoration in China” which is suitable for our 

country. This guideline contains the definition, 

methods, approaches and flowchart of wetlands 

restoration. Follow this guideline, we can restore 

the degraded wetland in China step by step. 

 

Second, by carrying out lots of experiments and 

pilot projects, we summarized many key 

technologies, which covered almost all aspects of 

wetlands restoration. They are concerned with 

habitat restoration, plant restoration, food chain 

restoration and so on. All these technologies had 

been tested by some practices in China. 

 

At last, we presented four examples of wetlands 

restoration in China, which aimed at four different 

wetland types.  

 

Suoxu river restoration project, aimed at the 

treatment of industrial and wastewater in the river 

wetland, consisted of a series of four major 

techniques: constructed wetlands and ecological 

river quality improvements engineering, parallel 

coupling of CW wastewater treatment upgrades 

engineering, engineered shallow aquifer infiltration 

system, and river restoration and ecological water 

quality improvements engineering. And the water 

quality of Suoxu river was obviously improved by 

this project. 

 

Aquatic-terrestrial ecotone of Taihu lake restoration 

project, aimed at the control of cyanobacteria bloom 

in the lake wetland, used a variety of technique to 

restore the degraded wetland. And the results 

showed that cyanobacteria bloom was successfully 

controlled. 

 

Dalian lake restoration project, launched for trying 

to solve the agricultural non-point source pollution 

and domestic community pollution in the water 

source area, successfully improved the water 

quality from the national standards poor Ⅴ to the 

class Ⅱ. 

 

Xinmi constructed wetland restoration project, 

which completely used constructed wetland to 

effectively purify the sewage, has the largest 

sewage treatment per unit area (sewage treatment 

capacity was 120000m
3
/d, with the land areas of 

209 Mu) in China. 

 

Although we have achieved some successes in the 

cause of restoring wetlands in China, we still have 

fallen far behind the developed countries. So, we 

should continue to work on strengthening technical 

research and developing the international 

cooperation. 

 

 

 

What is a wetland worth? Approaches to valuing 

ecosystem services from wetlands 

Steve Polasky 

 

(University of Minnesota, USA) 

 

Nature provides a wide range of benefits to people 

(ecosystem services). Wetlands are important for 

nutrient recycling and water purification, flood 

protection, groundwater recharge and maintaining 

base flows, providing habitat for valued species, 

among other valuable services. Most of these 

ecosystem services are public goods that provide 

benefits to a large number of people with only a 

small fraction of the benefits flowing to the people 

who control the fate of the wetland. Current 

economic systems do not account for most 

ecosystem values in decision-making nor provide 

incentives for conserving or restoring wetlands. 

Correctly accounting for ecosystem services in the 

management of wetlands requires understanding 

the links between: a) human actions and impacts on 

ecosystem functions, b) ecosystem functions and 

the provision of ecosystem services, and c) the 

contribution of ecosystem services to human 

well-being, and d) policies that align the incentives 

of those who make management decisions affecting 

wetlands with wider the social values of wetlands. 

In this talk, I will provide examples of each of these 

links that contribute to the valuation of ecosystem 

services, the current state of knowledge, and 

important unresolved issues and debates over the 

valuation of wetlands. 

 

 

 

Wise use and the ongoing global loss and 

degradation of wetlands 

Max Finlayson 

 

(Charles Stuart University, Australia) 

 

The loss and degradation has continued over the 

past half century – a period of time that has seen the 

advent of a global conservation philosophy and 

intergovernmental initiatives aimed at stopping and 

reversing the loss and degradation of wetlands. 

Foremost amongst these initiatives for wetlands is 

the Ramsar Convention that was signed in 1971 and 

has seen numerous meetings and resolutions in 

support of the wise use of wetlands. In particular the 

Convention has pushed the wise use of wetlands 

and maintenance of their ecological character. Yet 

for many parts of the world the loss and degradation 

of wetlands continues. The Millennium Ecosystem 

Assessment attempted to elevate the importance of 

ecosystem services as a component of the global 
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biodiversity effort and further highlighted the dire 

state of wetland biodiversity. The most recent effort 

comes in the form of the UN Sustainable 

Development Goals which have direct relevance for 

wetlands. The question I am posing here is whether 

this latest of intergovernmental initiatives will 

propel us towards the wise use of wetlands and stop 

the ongoing loss and degradation. This is done 

within the context of the framework developed by 

the Ramsar Convention and the priorities it has 

pursued in recent years, and may need to pursue in 

the future if wetland loss and degradation is to be 

stopped and reversed. 
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Advances in Remote Sensing Technology to Characterize 

Wetland Systems
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Symposium 

Delineation of nested wetland catchments and 

modeling of hydrologic connectivity using LiDAR 

data and aerial imagery 

Qiusheng Wu
1*

, Charles R. Lane
2 

 

(
1
Binghamton University, State University of New 

York, Binghamton, NY 13902, USA; 
2
U.S. 

Environmental Protection Agency, Office of 

Research and Development, National Exposure 

Research Laboratory, Cincinnati, OH 45268, USA; 

*wqs@binghamton.edu) 

 

In traditional watershed delineation and modeling, 

surface depressions are generally treated as 

spurious features and simply removed from a digital 

elevation model (DEM) to enforce flow continuity 

of water across the topographic surface to the 

watershed outlets. In reality, however, many 

depressions in the DEM are actual features that are 

seldom fully-filled with water. Particularly, wetland 

depressions in the Prairie Pothole Region (PPR) are 

characterized by nested hierarchical structures and 

surface waters usually undergo dynamic 

filling-spilling-merging processes. The objectives 

of this study were to delineate nested wetland 

catchments and model their hydrologic connectivity 

using high-resolution LiDAR data. The graph 

theory-based contour tree method was used to 

delineate the hierarchical wetland catchments and 

characterize their geometric and topological 

properties. Hydrologic connectivity between 

wetlands and streams were simulated under various 

rainfall conditions. The derived flow network 

successfully captured those temporary or seasonal 

flow paths that were generally not available in the 

National Hydrography Dataset (NHD) of the PPR. 

The results demonstrated that our proposed 

framework is promising for improving overland 

flow modeling and hydrologic connectivity 

analysis. 

 

Key words: hydrologic connectivity; flow path; 

depressional wetlands; LiDAR; contour tree; 

prairie potholes 
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Wetland disappearing and degradation has been 

global serious environmental and ecological issues 

worldwide in the context of the climate change and 

increasing human activities. Wetlands with 

international importance under Ramsar Convention 

(Ramsar Sites) are wetlands having international 

significance in terms of ecology, botany, zoology, 

limnology or hydrology. Wetlands monitoring in 

those sites are important to develop a reasonable 

strategy to protect wetlands.  

 

The 46 Ramsar Sites in China were monitored using 

yearly time-series MODIS imagery and wetlands 

changes between 2001 and 2013 were analyzed by 

means of GIS techniques. Firstly, we suggested a 

revised wetland classification system that includes 

the seasonal wetland types such as seasonal 

herbaceous marsh (coastal or inland) and floodplain 

(inland) which can be easily identified by using 

time-series satellite image. Secondly, the 

time-series vegetation water index (NDWI1640) 

proved to be effective to improve the classification 

accuracy, especially for the seasonal wetland 

category. Besides wetland area, landscape structure 

index, including landscape integrity and landscape 

disturbance and degradation index (DDI), were put 

forward to assess wetland changes of those Ramsar 

Sites. While wetland area in those sites decreased 

slightly, which accounts for 1.4% of the total area 

from 2001 to 2013, the most lost wetlands (mainly 

permanent herbaceous marshes) occurred in 

Ramsar Sites of the Northeast Wetlands Region, 

with an area of 92,556 ha. The natural wetlands 

landscape integrities of more than half of 46 

Ramsar sites were less than 60%, and the landscape 

integrity of 14 Ramsar sites, mainly located in the 

Northeast Wetland Region and Coastal Wetland 

Region, had a downward trend in past 13 years. At 

the same time, there are 17 Ramsar Sites in which 

the DDI are greater than 20%, which means 

growing threaten environments. In contrast, 

wetland area of constructed wetland category in 

those Ramsar Sites increased, which benefited to 

economic development but not to protect 

biodiversities.  

 

In summary, agriculture development contributed 

most to wetland changes in China Ramsar Sites, and 

the quality of wetland environment, beyond 

wetland area, should be paid more attention in 

future.  

 

Key words: time-series MODIS imagery; Ramsar 

Sites of China; landscape assessment; remote 

sensing 
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Wetland mapping methods using multi-sensor 

remote sensing in Asia and Africa 
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3
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The Study provides a comprehensive overview of 

mapping Inland Valley wetlands of Africa and Asia 

using remote sensing and GIS. Wetlands are in cusp 

of development versus preservation debate in 

Africa. Africa’s food security, especially given that 

it’s population is projected to be 4 times (reaching 

about 4 billion) by year 2100 relative to its present 

population of little over 1 billion, calls for urgent 

need to utilize inland valley wetlands for agriculture. 

At the same time, preserving the unique flora and 

fauna and the carbon sequestered in the wetlands is 

of utmost importance. 

 

First, the Study provides a roadmap for consistent 

inland valley wetland characterization and mapping 

at various spatial resolutions using a multitude of 

remote sensing data. For this the Study uses West 

and Central African (WCA) nations, Southern 

Africa, and Sri Lanka as case studies. Second, the 

study demonstrates wetland land use/land cover 

classification and study of their time-series 

phenological characteristics. Third, the remote 

sensing derived products along with secondary data 

(e.g., length of growing period, soils, slope, 

elevation, temperature, agroecological zones), as 

well as a number of other data such as the 

biophysical data, socio-economic data were 

assigned weights by experts for their importance, 

harmonized, standardized and built into a decision 

support spatial model that pin-pointed Inland Valley 

wetland areas that are (1) best suited for cultivation, 

and (2) prioritized for conservation.  

 

The study shows approaches and methods of 

utilizing Earth Observation (EO) for the purposes of: 

(a) understanding inland valley wetlands as land 

units for Africa’s Green and Blue revolution, and (b) 

balancing inevitable developmental activities with 

environmental\ecological solutions that inform 

which areas to preserve. The outputs and outcomes 

of such a study is expected to benefit: (a) Farmers to 

make decisions on where to focus their Inland 

Valley wetland agriculture based on pin-pointed 

areas most suitable for cultivation; (b) National 

Governments to make decisions on promoting 

Inland Valley wetland cultivation and conservation; 

(c) Financial institutions (e.g., African 

Development Bank, Asian Development Bank) to 

make educated decisions on where to invest to fast 

forward Africa’s green and blue revolution; (d) 

Researchers and NGOs working in Africa. 

 

Key words: wetlands; inland valleys; remote 

sensing; Africa; Asia 
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The Peace-Athabasca Delta (PAD; ~6000 km
2
) is a 

boreal freshwater ecosystem of international 

importance (Ramsar Convention & UNESCO 

World Heritage site) located in the headwaters of 

the Mackenzie River Basin in northwestern Canada. 

This low-relief deltaic complex formed at the 

confluence of the Peace, Athabasca and Birch rivers 

and contains more than 1000 small to large 

lake/wetland basins with varying degrees of 

connectivity to the main flow system.  The annual 

wetland water balance and resulting water level 

(hydroperiod) are influenced by occasional ice-jam 

and open-water inundations that recharge the basins.  

Hydrological connectivity plays a key role in the 

movement of matter, energy and organisms within 

or between elements of the hydrological cycle, and 

is therefore integral to the structure and function of 

aquatic ecosystems.  Prior studies of this 

cold-region delta identified i) long-term wetland 

water level data and ii) river-to-wetland floodwater 

connection pathways as key knowledge gaps, 

limiting our ability to assess deltaic ecosystem 

status and change over time associated with 

environmental stressors, such as climate change and 

water use.   

 

To address this knowledge gap, surface elevation 

mapping of approximately 1000 km
2
 of the PAD 

was conducted during the summers of 2012 and 

2013 using airborne light detection and ranging 

(LiDAR) measurements.  The areas surveyed 

contain 20 wetland monitoring complexes where 

ground-based water level/depth, water quality, and 

aquatic ecology have been monitored for the past 

four years.  Our goal is to present an initial 

assessment of surface water connectivity for select 

PAD wetland sites and the reconstruction of a 

40-year wetland water level record obtained via a 

combination of remote sensing, LiDAR, and field 

surveys.  We will also outline an approach to 

mailto:pthenkabail@usgs.gov
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integrate this newly available physical information 

into a deltaic ecosystem health observation system 

from the gene to satellite remote sensing scales. 

 

Key words: Peace-Athabasca Delta; LiDAR; flood; 

connectivity; DEM; remote sensing 
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Wetland classification and mapping is the 

scientific basis for wetland research and its 

ecological protection. It is difficult to generate 

wetland data sets using traditional means 

because of the low accessibility of wetlands, 

hence remote sensing technology has become 

one of the primary approaches in wetland 

research. This paper presents a case study of 

assessing uncertainty of the remote sensing 

technology application conducted at the Honghe 

National Nature Reserve (HNNR) in the 

Sanjiang Plain, Northeast China, which has been 

listed as a key international wetland within the 

Ramsar list in 2002. A camera system equipped 

on unmanned airship was used to obtain multiple 

high resolution imagery with a very high spatial 

resolution of 0.13m for the wetland 

classification mapping purpose. And a very 

detailed classification system of wetland plants 

was developed for the 11 types of plant 

communities. For detecting the uncertainty of 

the two interpretation methods of remote sensing, 

the authors compared the uncertainty result 

between the object oriented classification 

method and the traditional maximum likelihood 

classification method. Authors can conclude that 

the former classification method has a higher 

accuracy. Hence, one conclusion from this 

research indicates that the selection of 

classification method is very important for 

wetland mapping by using remote sensing 

technology. Furthermore, three images generated 

by airship, from Thematic Mapper and from 

SPOT 5 were selected by authors to produce 

wetland maps at three different wetland 

landscape levels for the wetland remote sensing 

uncertainty assessment purpose. After assessing 

classification accuracies of the three maps, 

authors compared the different wetland mapping 

results of 11 plant communities from the airship 

image, 6 plant ecotypes from the TM image and 

9 landscape classifications from the SPOT 5 

image. The different characteristics of the 

hierarchical ecosystem classifications were 

discussed based on the various spatial scales of 

the different remote sensing images. The results 

indicate that spatial scales of remote sensing 

data have an important link to the hierarchies of 

wetland plant ecosystems displayed on the 

wetland landscape maps. The richness of 

wetland landscape information derived from an 

image closely relates to its spatial resolution. 

With a better understanding of classification 

accuracies in mapping wetlands by using 

different scales of remote sensing data, 

researchers need make an appropriate approach 

for dealing with the scale issue of remote 

sensing images. Remote sensing technology also 

takes advantage to map flood inundation area, 

where is the key place as the wildlife habitat. To 

systematically analyze the flooding process in 

the marsh wetland of HNNR, authors combined 

remote sensing imagery analysis and digital 

analysis of a Digital Elevation Model (DEM). In 

order to reduce the uncertainty on mapping the 

marsh wetland flooding, authors integrated 

ground-based prototype observation systems of 

meteorological and hydrological to select 

flooding periods, and used the DEM data as the 

data source to divide HNNR into partitions to 

digitally extract the flood inundation areas in 

HNNR. 

 

Key words: Wetland Mapping; Freshwater 

Marsh; Uncertainty; Remote Sensing 

 

 

Remote sensing of aquatic macrophates 

distribution and composition in Taihu Lake 

Zhao Dehua, An Shuqing 

 

(School of Life Sciences, Nanjing University, 

Nanjing 210023, People’s Republic of China) 

 

Due to human activities and global/local climatic 

change, numerous wetlands worldwide have 

experienced drastic change in the past decades, 

including Taihu Lake, the third-largest freshwater 

lake in China. Remote sensing can supply valuable 

large-scale information in various research fields 

related to the temporal and spatial change of 

wetlands. Despite the increasing need of accurate 

and stable remote sensing technology for the 

obtaining of aquatic environmental parameters 

from remote sensing images, it still is a great 

challenge in accurately deriving aquatic 

macrophytes information in remote sensing 

community. The objectives of the study were to 1) 

develop a reliable and stable method for the 

classification of aquatic vegetation types of 

emergent, floating-leaf and submerged vegetation 

and then, 2) listed two application cases related the 

remote sensing of aquatic vegetation in Taihu Lake.  
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As we know, for the characteristics of 

understandability and flexibility of combination 

with ancillary environmental data, classification 

trees (CT) based on dichotomous partitioning have 

been widely used to classify aquatic vegetation 

from remote sensing images. However, the 

accuracy of the traditional CT model generally 

greatly decreased when we applied CT models 

developed for certain image dates to other periods. 

We developed a method to quantify the possible 

reason resulting in the unavailability between times 

and concluded that 71.1% of the instability was due 

to extrinsic factors (EF) such as atmospheric 

conditions, sun-view angle and water quality; while 

remainder was due to intrinsic factors (IF) such as 

phonological and growth status differences between 

periods. A modified CT model, using modified 

classification threshold by the special characteristic 

of typical vegetation performed in a certain image 

instead of fixed threshold used between times, was 

developed to decrease the disturbance from both EF 

and IF. The classification accuracy was increased 

from 58.9-71.6% to 90.5% when we used the 

modified CT (CTm) model between times and 

thereby improved the effectiveness of our CTm.  

     

Case-1, by the developing of the CTm model that 

can be used directly between different times, we 

evaluated the effect of artificial regulation of water 

level on aquatic macrophyte distribution in Taihu 

Lake between 1989 and 2010. Water levels in the 

ten-year period from 2000-2010 were 0.06-0.21 m 

lower at wet seasons and 0.22-0.27 m higher at dry 

seasons than in the 1989-1999 period, which 

indicated the great alteration of intra-annual pattern 

by artificial regulation before and after the 2000 

when numerous hydrological projects began to 

conduct in Taihu Lake. Neither annual average 

water level nor intra-annual coefficient of variation 

of water level influence aquatic vegetation area, but 

water level from January to March has significant 

positive and negative correlation, respectively, with 

areas of Type 1 (i.e. emergent, floating and 

floating-leaf plants) and Type 2 vegetation 

(submerged vegetation). Our result reveals 

problems with current management of water levels 

for ecosystem sustainability in Taihu Lake.  

 

Case-2, using the CTm model and a series of 

Landsat images, we quantified the spatio-temporal 

variability of aquatic vegetation in the past 30 years 

in Taihu.  Lake. Result suggested that aquatic 

vegetation area increased from 187.5 km
2
 in 1981 to 

485.0 km
2
 in 2005 and then suddenly decreased to 

341.3 km
2 

in 2010. Submerged vegetation has a 

similar temporal dynamic with total area of aquatic 

vegetation, while floating-leaf vegetation increased 

continuously from 1981 to 2010. In terms of spatial 

distribution, the aquatic vegetation has spread 

gradually from the East Bay to the surrounding 

areas. Our result indicates a drastic change in 

aquatic vegetation in the past 30 years, under the 

both direct and indirect influence of human 

activities.   

 

Key words: Remote sensing, aquatic macrophyte, 

classification model, Taihu Lake, water level 

 

 

 

Paper session 

A new rapid method for assessing wetland 

functions in France 

Gayet Guillaume
1*

, Baptist Florence
2
, Caessteker 

Pierre
3
, Clément Jean-Christophe

4
, Gaucherand 

Stéphanie
5
, Isselin-Nondedeu Francis

6
, Touroult 

Julien
1
, Barnaud Geneviève

1 

 

(
1
Muséum National d'Histoire Naturelle, Paris, 

France; 
2
Biotope, Mèze, France; 

3
Office 

National de l’Eau et des Milieux Aquatiques, 

Vincennes,France; 
4
Leca, UMR CNRS 5553, 

Université Grenoble Alpes, Grenoble, France; 
5
Irstea, Unit   de Recherche sur les Ecosyst mes 

Montagnards, Saint Martin d’H res,France; 
6
Ecole Polytechnique de l’Universit  François 

Rabelais, UMR 7324,CNRS CITERES, Tours, 

France; *ggayet@mnhn.fr) 

 

French regulations to mitigate the effects of land 

management on wetlands have been strengthened 

since 2009. In addition to regulations regarding 

protected species and natural habitats, offsets are 

required to compensate impacts on wetland 

functions (i.e. physical, chemical and biological 

processes). Because France must implement the 

Water Framework Directive and reduce further 

deterioration of wetlands, it is critical to have a 

reliable method to assess restoration efficiency 

when mitigation occurs. Rapid assessment methods 

(RAM) for wetlands are common in the United 

States. However, they cannot directly be applied in 

France.Therefore, a RAM has been developed in 

France. It will be used by a technical audience in 

charge of mitigation implementation in order to 

estimate whether the planned offsets on a given 

mitigation site generate functional gains that exceed 

the functional losses expected on the damaged site. 

 

The method implementation allows a rapid 

assessment of the potential functions in inland 

wetlands (sensu the French legislation). Three 

hydrological functions, five biogeochemical 

functions and two functions related to the 

completion of wild species life cycle are assessed. 

Assessment takes into account the intrinsic 

properties of the wetland site and its environment 

(contributory area, buffer zone, landscape and 

stream related). 

 

Assessment is based on GIS data and simple field 

measurements. Data are used to fill two diagnoses. 

(1) The context diagnosis verifies that it is relevant 

to compare function intensity on the damaged site 

and on the mitigation site. A number of conditions 
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must be fulfilled such as similar type of habitats, 

similar land uses in the wetland’s landscapes, same 

hydro geomorphological system. (2)The functional 

diagnose is evaluates the intensity of each function 

within the site through a set of ca. 50 indicators. 

These indicators were selected based on the 

scientific literature. They are expected to at test the 

general relationship between actual measurements 

and the potential intensity of functions. Indicators 

have been calibrated thanks to field tests on ca.220 

sites. The functional diagnosis provides an 

integrative view of wetland functioning which is a 

key requirement of the mitigation regulations and 

for restoration success. Evaluations on damaged 

sites (before and after damage) and on mitigation 

sites (before and after restoration) allow observers 

to assess the functional losses, the functional gains 

and the likelihood that functional gains exceed 

functional losses, indicator by indicator, function by 

function. Functions and related indicators targeted 

during mitigation depend on both the wetland 

properties and the stakeholder choices which 

intervene during the mitigation strategy. 

 

Implementation of this RAM shows the complexity 

of wetland functioning and the limits of mitigation 

through restoration. When wetlands are damaged 

by human activities, some functions could be 

partially recovered regarding a few parameters on 

the mitigation site, but recovering of all impaired 

parameters is often unlikely during mitigation.This 

RAM may also be helpful for practitioners who are 

involved in assessing or designing restoration 

projects which are not implemented during 

mitigation, especially when they have strong 

working time restrictions.In the future, this method 

is intended to be updated and supplemented. 

 

Key words: function; rapid assessment method; 

mitigation 
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Recently, the use of pre-reservoirs as a control for 

non-point source pollution to prevent 

eutrophication in lakes and drinking water 

reservoirs has been of increasing interest. The 

development of the use of such reservoirs was 

illustrated with a range of examples. The theory of 

pre-reservoirs effectiveness was discussed in terms 

of aquatic plants, residential time, reservoir bed 

sediments and ecological and environmental 

aspects amongst other factors.  

 

The effectiveness of pre-reservoirs in treating 

non-point source pollution was discussed in this 

paper, the reasons why they might not perform as 

expected were also described. (1) PRM 

(Phosphorus Removal Model) model focused on the 

calculation of phosphorus elimination, while the 

nitrogen elimination can only be calculated by the 

ratio of phosphorus and nitrogen. Besides, it is 

rarely concerned with the organism and suspend 

particle elimination; (2) presently, the research of 

domestic pre-reservoir on water restoration focused 

on varieties of aquatic plants, it is so inflexible in 

the selection of aquatic plant, and the relationship 

among aquatic plant and other aquatic animal and 

micro-ecology system structure and nutrients is still 

unclear. (3) the research foundations of the effect of 

residential time and pre-reservoir operation 

mechanism on the pollutant elimination are still 

weak.  

 

We are lack of some instructive and applicable 

cases.Several aspects were proposed to do in the 

future study. Firstly, the transfer and change laws of 

pollutants and suspend particles in the pre-reservoir 

need to be intensively studied, and the mass and 

energy balance ecological model thoroughly 

considering the ecological mechanism in the whole 

pre-reservoir should be built. Secondly, based on 

the ecological mechanism model of pre-reservoir, 

the suitable aquatic plant and planting ratio in 

different areas should be studied. Thirdly, the 

effects of water residential time and biotic 

population structure on the pollutants elimination 

should be quantificationally analyzed. 

 

Key words: pre-reservoir, eutrophication 

restoration, nutrient elimination efficiency 
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Ecological land plays a key role in maintaining 

ecological environment of towns and villages. 

However, monitoring based on single-date remote 

sensing data cannot fulfill the demand of land use 

mapping with seasonally dynamic land cover types, 

such as paddy fields, wetlands, forests and dry 

farmlands. Classification of town / village ecological 

land using different time-series remote sensing data 

sources was evaluated. 

 

Various data combinations of HJ-CCD images and 

Landsat-8/OLI images were employed to classify 
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ecological land covers in Changshu city, Yangtze 

River Delta and evaluated based on the following 

aspects: (1) comparison between the two medium 

resolution sensors (HJ-CCD and Landsat-8/OLI); 

(2) comparison between single date, multi-temporal 

and time series data; (3) comparison of 

classification between band reflectance and remote 

sensing indices (NDVI). 

 

The results indicated that while mapping ecological 

land in villages ,image quality of the two sensors 

caused by SNR and other factors had no significant 

influence on the classification accuracy(overall 

accuracy of single-date image Landsat-8 OLI / HJ 

CCD:67.55% / 66.53%), and time series remote 

sensing data could improve the accuracy 

obviously(overall accuracy of synthetic image of 26 

HJ CCD images / single-date image of HJ 

CCD:75.86% / 66.53%).Furthermore, the 

classification accuracy of time series image of 

HJ-NDVI was almost equal to that of time series 

band reflectance data(overall accuracy of synthetic 

image of 26 HJ CCD images / time series image of 

HJ-NDVI:75.86% / 75.66%). The performance of 

classification of HJ data is better than that of land 

sat 8/OLI in monitoring ecological land, partly due 

to the limitation of long visit cycle of landsat8/OLI, 

especially under unfavorable cloudy conditions. 

 

The strength of high temporal resolution of 

HJ-CCD data made it possible to grasp the key 

seasonal characteristics of land cover types and 

form a set of valid time-series earth observation 

data. New classification and processing method 

should be developed towards time-series data to 

improve classification accuracy. 

 

Key words: Remote sensing monitoring of 

ecological land; HJ-1/CCD; Landsat-8 OLI; 

time-series satellite imagery; Changshu city 
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Spatial representations of inland water features such 

as waterbodies and wetlands are becoming 

increasingly accurate with advances in remote 

sensing technologies. Direct observation of 

seasonal water features over large extents has 

remained more challenging due to their dynamic 

nature and the variety of environment they occupy. 

To this day, the most comprehensive geographic 

database of individual wetland types at the global 

scale still relies on compiled historical maps.  

 

We present a framework and proof-of-concept for a 

new global map of permanent and seasonal water 

features through data assimilation of a number of 

state-of-the-art geospatial data sources. Our 

approach combines complementary datasets of 

reliably mapped waterbody types (e.g. rivers, lakes, 

reservoirs) with a surface water extent map from 

downscaled multi-satellite retrievals to delineate 

areas potentially occupied by seasonal wetlands. 

Seasonal wetland areas are first classified with 

regards their hydro geomorphic characteristics and 

then further divided into finer hierarchically classes 

based on soil types and vegetation cover. 

 

This top-down classification process results in a 

map of broad freshwater ecosystem categories with 

geographical and categorical consistency, allowing 

comparison across types and regions. Our output 

addresses an urgent need for a number of 

applications such as assessment of protected area 

coverage, wetland cover trend and ecosystem 

service provision. 

 

Key words: global; wetland extent; mapping; 

geospatial; remote sensing 
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Multiple human activities can impose significant 

negative effects on wetland ecosystems. This study 

aimed to examine landscape changes in the 

Shuangtai Estuary Ramsar site (SERS) from 1990 

to 2014, using Landsat images, and to quantify 

various human disturbances to this wetland. 

Human-triggered wetland conversion and 

landscape metrics-characterized wetland changes 
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were documented. Results indicate that wetlands 

area at this Ramsar site decreased from 127526 ha 

in 1990 to 113705 ha in 2014 at an annual averaged 

loss rate of 553 ha/yr. The only two vegetated 

wetland types, phragmites australis and suaeda 

heteroptera, have lost 4788 ha and 12856 ha, 

respectively. Aquaculture ponds increased by 9715 

ha, and almost all were transformed from nature 

wetlands. The landscape metrics used in this study 

show notable fragmentation of the SERS as a result 

of the expansion of transportation lands. Multiple 

human activities occupied large areas of various 

wetland types. Compared to agricultural 

reclamation and urbanization, the wetland change at 

the study site was affected primarily by the 

development of aquaculture and petroleum industry. 

Obvious wetland loss and fragmentation 

determined by the analysis of the Landsat images of 

the study site suggests that the protection effect has 

been relatively low in spite of the fact that the SERS 

is a national nature reserve and Ramsar site. As an 

internationally critical rest habitat for migration 

waterfowl, the degradation of the SERS and severe 

human threats create great challenges for the 

ecosystem management. This study also indicates 

that the protection effectiveness of other wetland 

nature reserves or Ramsar sites should also be 

assessed using remote sensing to objectively track 

the conservation or restoration of these areas. 

 

Key words: Remote sensing; human threats; 

wetland loss; Landscape metrics; Shuangtai 

Estuary Ramsar site; China 
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The wetlands are widely distributed over the Chaco 

region. Despite their wide territorial extension and 

major functional role, Bañado la Estella wetlands 

have not been appropriately mapped, and this is not 

a protected area nowadays. Wetlands are 

ecosystems that depend on periodical flooding, 

which determine the presence of soils with 

hydromorphic features and species adapted to 

permanent or temporary flooding conditions.  

 

The bed of the Pilcomayo River began regressing to 

the west about 30 years ago, creating a wetlands 

known as the “Bañado la Estrella”. We propose an 

integrated approach, based on satellite imagery 

analysis (Landsat TM), The NDWI index 

(Normalized Difference Water) and decision trees, 

to analyze and characterize seasonal variations 

(1992-2012) and to map seasonal flooding. We use 

information about land use and herd distribution 

(anthropogenic use) and validate it with field data. 

 

Four classes of flooding frequency were defined: 

permanent flooded areas (80-100 % of the time 

pixels showed water presence), usually flooded 

areas (60-100% of the time) and regularly flooded 

areas (40-60% of the time) during the 1992-2012 

period. We are able to delimitate and quantify the 

total area of Bañado La Estrella wetlands which 

occupies 1682 km
2
 including the permanently, 

usually and regularly flooded areas. This spatio 

temporal analysis shows that during the dry period 

the permanently flooded areas were reduced 462 

km
2 

of the total wetland area while the usually 

flooded area occupied 2 % of the total area and the 

regularly flooded area occupied 5%. Our results 

suggest that this method can be used to delimitate 

different zones, gathering together hydrodynamic 

and anthropogenic activities, in order to be used as 

tool for the creation of a future protect area in 

Argentina. 

 

Key words: flooding fluctuations; wetlands 

management; protect area 
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A large number of radioactive nuclides were 

released into the environment by the accident which 

occurred at the Fukushima Daiichi Nuclear Power 

Station on March, 2011. Particularly in estuaries, 

the accumulation of sediment by the catchment 

from the entire basin and the accumulation of 

radioactivity substances easily occur; we 

considered this to be affected due to the differences 

in the estuary`s form (obstructed and open type 

estuary). In this research, we aim to be clear about 

the effect of the radioactive pollution on the plants 

by investigating the local environment (community 

component species, soil, spatial dose rate) and the 

Cs137 absorption property of plant communities 

that are distributed near the different forms of 

estuaries. 

 

The biomass of the main plant communities 

(Phragmites australis, Typha domingensis, 

Miscanthus sacchariflorus) were higher in Niida 

river. Concerning the spatial-dose rate of each plant 

community of both rivers, the Phragmites australis 

community was higher in Niida River, the Typha 

domingensis communities showed no significant 

difference, and the Miscanthus sacchariflorus 

community was higher overall in the Niida River. 

At the same time, because the sediment containing 

radioactive material that was carried from upstream 

is likely to be accumulated in the estuary, the spatial 

dose rate in plant communities became higher. On 

the other hand, the Mano River has no estuary 

obstruction, and the sediment is likely to overflow 

during floods. We considered that community 

density of the Typha domingensis community was 

low compared with that of Phragmites australis, 

sedimentation is small without a decrease in river 

flow velocity, and the accumulated volume of the 

spatial dose-rate in the community was low when 

compared with the Phragmites australis and 

Miscanthus sacchariflorus communities. 

 

Key words: Radioactive nuclides (Cs134, Cs137), 

Estuary form, Space Dose Rate, Plant 

Communities, Biomass, UAV (Unmanned Aerial 

Vehicle) 
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Mapping vegetation abundance by using remote 

sensing data is an efficient means for detecting 

changes of an eco-environment. In this study, with 

Landsat-8 Operational Land Imager (OLI) imagery 

acquired on July 31, 2013, both linear spectral 

mixture analysis (LSMA) and multinomial logit 

model (MNLM) methods were applied to estimate 

and assess the vegetation abundance in the Wild 

Duck Lake Wetland in Beijing, China. To improve 

mapping vegetation abundance and increase the 

number of endmembers in spectral mixture analysis, 

NDVI was extracted from OLI imagery along with 

the seven reflective bands of OLI data for 

estimating the vegetation abundance. Five 

endmembers were selected, which include 

terrestrial plants, aquatic plants, bare soil, high 

albedo and low albedo. The vegetation abundance 

mapping results from Landsat OLI data were finally 

evaluated by utilizing a WorldView-2 multispectral 

imagery. In this study, similar spatial patterns of 

vegetation abundance produced by both fully 

constrained LSMA algorithm and MNLM methods 

were observed: higher vegetation abundance levels 

were distributed in agricultural and riparian areas, 

while lower levels in urban/built-up areas. The 

experimental results also indicate that the MNLM 

model outperformed the LSMA algorithm with 

smaller RMSE (0.0152 vs. 0.0252) and higher 

coefficient of determination (0.7856 vs. 0.7214) as 

the MNLM model could handle the nonlinear 

reflection phenomenon better than the LSMA with 

mixed pixels. 

 

Key words: vegetation abundance; mixture pixel; 

Linear Spectral Mixture Analysis; the multinomial 

logit model; the Wild Duck Lake Wetland 
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Analysis on the temporal and spatial change of 

coastline is of great significance for the 

development of space resources along the coastline.  

 

Taking Xiamen Island as an example, we proposed 

in this study a specific way to calculate the coastline 

with specific sea level indirectly by the shoreline 

extracted from remote sensing image. Three 

Landsat TM /ETM+ images of 1990, 2002 and 2014 

have been used for this study. First of all, using a 

method proposed by Tabatabai (1984) shorelines 

were extracted through remote sensing image 

processing technology from images when the 

satellite passed by the sub-pixel edge detection 

algorithm. Instantaneous water lines extracted from 

remote sensing images are not comparable since 

they vary with the tide levels when the satellite is 

going by, so the one-line shift method (OSM) is 

proposed to determine MWL-datum-based 

shoreline positions of three sequential satellite 

images considering tidal variations. Finally, the 

Digital Shoreline Analysis System, an extension for 

ArcGIS software, was employed to find out the 

shoreline change rates and sea level change during 

the periods of 1990–2014.  

 

The results reveal that most parts of the coastline of 

Xiamen Island showed a growing trend towards the 

sea from 1990 to 2014, the period with the most 

significant change was from 2002 to 2014, the 

human activities were a dominant factor for the 

Xiamen Island coastline changes.  

 

Key words: sub-pixel edge detection; shoreline; 

one-line shift method; DSAS; Xiamen Island 
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Rivers in the Pacific Northwest USA often provide 

critical habitat for coldwater fish, including several 

salmonid species. Unfortunately, due to land use 

changes and hydrologic alterations, much habitat 

has been lost, and these complex ecosystems are 

under threat. While there are many factors that 

determine fish habitat, three of the most important 

are large woody debris, channel geomorphology, 

and riparian canopy cover. The objective of this 

study was to develop a methodology using LiDAR 

data to evaluate these factors, which could be 

implemented across a range of Northwest river 

systems to identify both high quality fish habitat 

and areas to focus restoration work. Potential LWD 

inputs were derived from a maximum vegetation 

height raster, channel complexity was calculated 

using focal statistics on a 1-m bare earth DEM of 

the river channel, and riparian cover was estimated 

using a vegetation cover raster. These three 

variables were input to a habitat suitability model, 

and an analysis was conducted to score reaches 

based on their habitat potential. This technique was 

used on two study sites, both on the Wenatchee 

River in central Washington, a 16km forested reach, 

and an 11.5km agriculturally dominated lower 

reach. The diversity of landscapes tested indicates 

that the LiDAR processing methodology and 

habitat suitability model employed have the 

potential to be used to map habitat in other PNW 

river systems.  

 

Key words: LiDAR; remote sensing; GIS; fish 

habitat; riverine wetlands; stream restoration 
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Australian large arid zone wetlands are 

characterized by ‘boom and bust’ ecohydrological 

mechanisms that mirror the interactions of an 

opportunistic ecosystem with variable water 

regimes under a capricious climate. These wetlands 

are rich in biodiversity but vulnerable as being 

exposed to long-term episodes of flooding and 

drying conditions. To date, the ecohydrological 



Conference Abstracts 

16 

spatial patterns and temporal evolution of large 

Australian arid wetland areas and their resilience to 

hydroclimatic extremes remain largely unknown.  

Studies of arid wetlands are often hampered by 

sparse data due to their remote location and harsh 

uninhabited environment. Remote sensing, with its 

synoptic characteristics provides an unparalleled 

way to monitor the hydrological and ecological 

dynamics of wetlands over long-term periods and at 

large scales.  In this study, we utilized 24 years of 

remote sensing data to investigate the dynamics in 

the states, condition, and ecosystem functioning of 

a Ramsar arid wetland (Coongie Lakes) in central 

Australia. Multiple vegetation and water indices 

derived from different spaceborne sensors (optical 

to gravitational), at various spatial resolutions, were 

used to understand the ecological responses of 

Coongie Lakes wetlands to historical floods 

patterns. We further assessed the ecological 

resilience of Coongie Lakes to the early 21
st
 century 

hydroclimatic events including a protracted drought 

period and a short wet extreme.  

 

Results revealed that periodic flood events in this 

wetland have strong seasonal and inter-annual 

variations, resulting in extreme changes in flood 

extent across seasons and between years. The 

hydrological dynamics of Coongie Lakes wetland is 

largely attributed to the large-scale El 

Niño–Southern Oscillation. Over the 24-year study 

period, five major flood events were recorded 

(1989-1990, 2000, and 2010-2011), corresponding 

to strong La Niña events at decadal frequencies. 

The floods generally had positive and cumulative 

effects on ecological functioning of arid wetland, as 

indicated by the persistence of green-area measured 

using vegetation indices.  However, we found that 

extensive and persistent flooding over long-periods, 

such as in 1990 can preclude the development of 

green vegetation. Our results indicated that the 

eco-hydrological dynamics of Coongie Lakes 

wetland are not directly affected by the 

precipitation over the wetland region, but instead 

driven by adjacent water sources, which we were 

able to locate using GRACE-derived total water 

storage anomaly (TWSA) data. The recent 2010-11 

La Niña, which was the strongest in the past eighty 

years, resulted in large-scale flooding and revival of 

vegetation across Coongie Lakes wetland. This 

recovery of ecological functioning of the Coongie 

Lakes wetland after a protracted 2001 to 2009 

drought period demonstrated strong 

eco-hydrological resilience of Australian arid 

wetlands. This study highlights the unique value of 

multi-sensor satellite observations as a cost and 

time effective tool for conserving and managing 

large areas of wetland resources. The dramatic 

effects of hydrological variations on ecological 

functioning of arid wetlands suggest that these 

ecosystems are particularly sensitive to future 

climate extremes.  

 

Key words: remote sensing; arid wetland; flood; 

ecological resilience; Landsat; GRACE 

 

 

 

Temporal variability of canopy light use efficiency 

and its environmental controls in a subtropical 

mangrove wetland 
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Mangrove wetlands play an important role in global 

carbon cycle due to their strong carbon 

sequestration resulting from high plant carbon 

assimilation and low soil respiration. However, 

temporal variability of carbon sequestration in 

mangrove wetlands is less understood since carbon 

processes of mangrove wetlands, located at the 

interface between terrestrial and marine systems, 

are influenced by many complicated and concurrent 

environmental controls including tidal activities, 

site climate and soil conditions. Compared to soil 

respiration, mangrove carbon assimilation by 

photosynthesis has stronger temporal variability 

and contributes more to temporal variability of net 

carbon exchange. Canopy light use efficiency 

(LUE), is the most important plant physiological 

parameter that can be used to describe the temporal 

dynamics of canopy photosynthesis, and therefore a 

better characterization of temporal variability of 

canopy LUE will improve our understanding in 

mangrove photosynthesis and carbon balance. 

 

One of our aims is to study the temporal variability 

of canopy LUE and its environmental controls in a 

subtropical mangrove wetland. Half-hourly canopy 

LUE is derived from eddy covariance (EC) carbon 

flux and photosynthesis active radiation 

observations, and half-hourly environmental 

controls we measure include temperature, humidity, 

precipitation, radiation, tidal height, salinity, etc. 

We will explore potential qualitative relationships 

between canopy LUE and environmental controls to 

improve our understanding in how these 

environmental factors affect the temporal 

variability of canopy LUE. Another aim is to 

explore the links between canopy LUE and spectral 

indices derived from near-surface tower-based 

remote sensing, and then identify potential 

quantitative relationships for developing remote 

sensing-based estimation methods of canopy LUE. 

We are planning to mount multiple radiometer 

sensors on flux tower to measure and calculate 

half-hourly spectral indices, including normalized 

difference vegetation index, enhanced vegetation 

index, photochemical reflectance index, 

solar-induced chlorophyll fluorescence, etc. 

         

At present, some instruments in our in-situ 

observation system have not yet been installed 

(planned in next months) and therefore we don’t 

have enough measurements to support our analysis. 

However, a preliminary analysis of our historical 
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EC and climate observations in past several years 

indicates that canopy LUE shows strong temporal 

variability and is greatly affected by environmental 

factors such as tidal activity. Detailed and 

systematic analyses of temporal variability of 

canopy LUE and its environmental controls and 

potential remote sensing estimation methods will be 

conducted when our in-situ observation system is 

ready in near future. 

 

Key words: mangrove; light use efficiency; carbon 

dynamics; photochemical reflectance index; 

chloropyll; fluorescence 
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The water quality improved significantly after years 

of governance, but nitrogen and phosphorus 

concentration of water is still high in Dianchi Lake. 

Reducing nitrogen and phosphorus level and 

controlling pollutant load into lake is the important 

issues need to be solved in the problem of water 

pollution control and treatment.  

 

In this study, the temporal and spatial variation of 

point source and non-point source 

phosphorus pollution in the basin was clarified, and 

phosphorus pollutant load into lake from the rivers 

and wet deposition was quantitatively analyzed. 

The cause of formation of internal phosphorus 

loading from algae and sediment source was also 

discussed. On this basis, this study quantitatively 

evaluated amounts of internal phosphorus loading 

in Dianchi lake and the contribution percentage of 

internal and external phosphorus loading based on 

input/output balance and evaluation of phosphorus 

bioavailability. From a long-time scale, the 

historical evolution process of phosphorus 

pollution in Dianchi lake and phosphorus 

accumulation and release mechanism in sediment 

were studied. And the relationship between changes 

of internal phosphorus loading and development of 

social economy in the basin were established.  

 

For phosphorus pollution problem and combining 

with the actual needs of water pollution control and 

treatment in Dianchi Lake, some suggestions and 

measures is provided from the point of 

ecological restoration and phosphorus pollution 

control.  

 

Key words: Dianchi Lake; internal phosphorus 

loading; phosphorus pollution control; 

ecological restoration 
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Hydrological alteration caused by dam operation 

and river modification has affected the habitat of 

microorganisms by directly changing soil structure 

in the hillslope riparian zone. However, the changes 

in the hillslope riparian zone’s soil aggregates 

caused by a range of annual cyclic water-level 

fluctuations have received considerably less 

attention.  

 

The studied subsites included shorter drainage (SD) 

at 145-155 m above sea level, middle drainage (MD) 

at 155-165 m above sea level, and longer drainage 

(LD) at 165-175 m above sea level. The result 

showed that soil dry aggregate size and (i.e. 

aggregate formation) and water-stable aggregation 

(i.e. aggregate stabilization) indices such as a mean 

weight diameter (MWD), geometric mean diameter 

(GMD) and R0.25 at the 165-175 m were 

significantly higher than 145-165 m, while the K 

value is significantly lower at 165-175m than those 

of 145-165m. MWD, GMD, and R0.25 had a 

significant negative correlation with K value and 

<0.25mm.  

 

Therefore, the results indicated that LD site may be 

due to wave erosion which brought surface soil 

particles when water level rised to about 175m,and 

that soil was more susceptible to erosion when soil 

aggregate size<0.25mm was larger and soil 

aggregate stability was lower. 

 

Key words: Geometric mean diameter (GMD); 

Mean weight diameter (MWD); soil aggregates; 

Riparian zone 
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Buriti (Mauritia flexuosa L. f.) is one of the most 

widely distributed and extensively used neotropical 

palm trees. This palm tree grows in the wetland 

áreas of tropical, oligargic forests such as the 

Amazon and Brazilian Savanna. The current 

distribution is a function of climatic changes in the 

Holocene. The large and rapid expansion of this 

species has been studied and explained by two 

major lines: human and natural dispersion. Our goal 

in this work is to analyze the species composition, 

human use and genetic structure of palm swamps or 

“buritizais” in wetland areas of the Brazilian 

Savanna and Amazon Forests of Peru, Venezuela, 

Colombia and Brazil. We conducted interviews, 

performed floristic surveys, and performed genetic 

analyses using microsatellite markers. A review of 

literature supported all analyses as well. Results 

show that structure and composition change as 

functions of local ecological variables including 

climatic, edaphic and flood pulse conditions. We 

recorded more than two hundred uses of the Buriti 

by native groups including traditional, local rural 

and urban communities. Some of native groups are 

engaged in management of palm swamps to collect 

leaves and fruits. These palm swamps are highly 

valued by native people, regardless as the “tree of 

life”. Results also show that the genetic diversity of 

the population studied is supported by the refuge 

theory for the Central Amazon, which occurred in 

the last glacial máximum (LGM).  

 

Key words: Molecular Ecology; Palm Swamp; 

Ethnobiology; Ecological Vegetation 
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The wetlands of the lower Amazon and Guapore 

region are complex natural areas that deliver food 

for the Amazonian populations. They are complex 

ecosystems and vulnerable because of the 

increasing intensifying human activities and related 

environmental changes. In the fishing sector this 

has been evident for the risk increase of 

compromising the supply of fish for consumption 

and income generation of traditional populations. 

Historically one of the main challenges for the 

wetlands in the Lower Amazon has been to 

structure decision problems in acceptable and 

comprehensive settings that can be converted into 

management decision-making. We applied the 

DPSIR model, supported by GIS tools, to identify 

and describe the main Drivers and Pressures that are 

currently affecting the fishing systems in of the 

Lower Amazon and Guapore wetlands. The results 

highlight the intricate network of dependence 

between the fishing systems (Drivers), human 

actions linked to economic development plans in 

the region (Pressures) and environmental 

vulnerabilities associated with climate change. It 

also highlights the weaknesses of the historical 

model of fisheries management and some answers 

to the current scenario (State) as encouraging 

political, economic and messed up implementation 

of Aquaculture. The study discusses new 

perspectives for application of DPSIR model as a 

support tool for fishery management in the region, 

particularly to consolidate a system of indicators 

can be used in management decision-making. 

 

It is evident that the DPSIR indicator system is a 

reference framework that should be taken to a 

specific depth and located for each of the model at a 

later stage of the decision making. Finally, a 

comparative analysis was performed between the 

scenarios of the Pantanal and Amazon, considering 

the components of the DPSIR model, highlighting 

new opportunities for application of DPSIR model 

as a support tool for managing biodiversity in the 

region, mainly to the consolidation of a system of 

indicators for support management 

decision-making. 

 

Key words: Fishery Management; Tools; Lower 

Amazon; Wetlands; DPSIR 
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The loss of natural grassland as a result of the 

invasion of native woody species is a major concern 

of farmers in the Pantanal. In addition to the 

reduction in grazing areas, there are grassland 

habitat loss and consequences for plant and animal 

species diversity. The encroachment of woody 

species has been globally reported of arid and 

semi-arid biomes. Tropical Wetlands are especially 

susceptible to invasive plants, both native and 

exotic, but the effects of such invasions on 

biodiversity remain poorly understood. Here, we 

present a classification of encroachment stages 

based on the cover degree of the shrub Combretum 

laxum Jacq. (Combretaceae) and models of changes 

in abundance and richness of herbaceous plants and 

anuran assemblage in seasonally flooded grasslands 

of the Pantanal. 

 

Plant and anurans were surveyed in extent of C. 

Laxum cover degree. The point quadrat method was 

used to acquire vegetation data, and anurans were 

captured using pitfall traps and active searches. 

Anuran assemblage was also associated with 

environmental variables named leaf litter volume, 

soil moisture and distance to permanently wet areas. 

We evaluated the existence of stages of 

encroachment related to differences in vegetation 

structure and species composition using 

Non-Metric Multidimensional Scaling ordination 

and Analysis of Similarity. Effects of these 

environmental variables on the species number, 

relative abundance and composition of the anuran 

and herbaceous plants assemblage were evaluated 

using regression models, multivariate for anurans 

and linear/polynomial for herbaceous plants 

assemblage. 

 

While many anuran species were negatively 

affected by the homogenization of the landscape 

caused by shrub encroachment, some seemed to be 

favored in such circumstances. For these, dense 

shrub encroachment into natural grasslands may 

provide safer migratory routes to permanently wet 

habitats. On the other hand, woody encroachment 

causes impoverishment and simplification of the 

herbaceous community. The shift from a grass- to a 

shrub-dominated state is related to the reduction in 

important grassland-obligate species, forage 

resources for herbivore livestock and wild animals, 

affecting the ecological dynamics and the economy 

of rangelands.  

 

Key words: Habitat heterogeneity; Natural pastures; 

Rangeland management; Wetland ecosystem; plant 

invasion 
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The Pantanal wetland is characterized as being a 

seasonally flooded plain, where the flood pulse of 

the major rivers determines the four phases 

responsible for maintaining this ecosystem: rising 

waters, flood, receding waters and drought. In this 

context, traditional communities play an important 

role on the management of natural resources in this 

biome.  

 

Thus, their Traditional Ecological Knowledge, 

which is transmitted through generations, is an 

important tool for detecting ongoing climate change. 

In this sense, based on a secondary analysis of 

pluviometric data for the region and on interviews 

carried out with the traditional communities of the 

Pantanal wetland; the present research identified 

similar results in terms of delays in the beginning of 

the rainy season at the northern region of the 

Pantanal wetland biome. Additionally, historical 

flooding years registered by the literature, as in 

1974 and 1995, which caused severe 

socioeconomic impacts along the Upper Paraguay 

River Basin, were mentioned by the communities. 

Also, they realized changes on the dynamic of flood 

pulse. Based on our findings, we concluded that the 

traditional knowledge can have a crucial 

complementary role on understanding patterns of 

climate change.  

 

Also, this kind of knowledge is important in order 

to analyze vulnerabilities of the traditional 

communities in regard to climate changes, and 

identify possible adaptive strategies adopted by 

them to cope with this new reality. 

 

Key words: Pantanal Wetland; Traditional 

Knowledge; Mato Grosso 
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Freshwater macrophyte roots are the primary site of 

Hg methylation in different wetland environments 

in the world. The aim of this study was to test the 

use of connectivity metrics of water bodies, in the 

context of patches, in a tropical waterscape wetland 

(Guapore River, Amazonia, Brazil) as a predictor of 

potential net methylmercury (MeHg) production by 

periphyton communities.  

 

We sampled 15 lakes with different patterns of 

lateral connectivity with the main river channel, 

performing net mercury methylation potential tests 

in incubations with local water and E. crassipes 

rhizomes and periphyton complexes, using 
203

HgCl2 as a tracer. Physico-chemical variables, 

landscape data (size and shape of the lakes, land use, 

lateral and longitudinal hydric distances of water 

bodies) using GIS resources and field data were 

analyzed with Generalized Additive Models 

(GAM). The net Me
203

Hg production (as % of total 

added 
203

Hg) was expressive (6.2-25.6%) showing 

that periphyton is an important matrix in MeHg 

production. The model that best explained the 

variation in the net Me
203

Hg production (76%) was 

built by the variables: connection type, total 

phosphorus and dissolved organic carbon (DOC) in 

water (AICc=48.324, p=0.001). Connection type 

factor was the best factor to model fit (r
2
=0.32; 

p=0.008) and temporarily disconnected lakes had 

higher rates of net mercury methylation. Both DOC 

and total phosphorus showed significant 

covariation with the net methylation rates (r
2
=0.26; 

p=0.008 and r
2
=0.21; p<0.012 respectively).  

 

Our study suggests a strong relationship between 

rates of net MeHg production in this tropical area 

and the type of water body and its hydrological 

connectivity within the waterscape. 

 

Key words: Amazonia; periphyton; radiotracers; 

biogeochemistry; Hg cycle; landscape ecology 
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Wetlands are vital ecosystems for biodiversity 

conservation and welfare of the human population. 

The importance of wetlands lies in the values of 

ecological, hydrological and anthropogenic 

underpinning: reservoir of plant, fauna and genetic, 

biomass producers, environmental protection and 

soil, regulation of the hydrological system, 

purification, reservoir water, and maintaining the 

moist environment.  

 

To determine the microbiological quality 30 

samples of water in two sampling in rainy and dry 

season were taken. Technique was used membrane 

filtration and bacterial identification was performed 

using rapid tests.  

 

Wetland waters El Salitre contain total coliforms, 

Escherichia coli, and Enterococcus, these 

indicators showed low counts especially in the dry 

season, their presence confirmed faecal 

contamination in the ecosystem, therefore its water 

should not be used for purposes of human and 

domestic, agricultural or recreational use. However, 

water is of very good quality compared to other 

wetlands in the city, since it feeds only rainwater 

and no wrong connections. Aeromonas and 

Pseudomonas also had low counts in the dry season.  

 

In many wetland organisms that show bacterial 

diversity and provide information for possible use 

in the field of biotechnology and biological 

indications were identified. In addition, bacteria 

that affects human health that use water resources 

were identified. 

 

Key words: wetland; bacterial diversity; water 

quality; bioindicators 
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Drivers of change and impacts on dryland wetlands  
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Nathan, Queensland, Australia, Macquarie University, 
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Wetlands in drylands experience some of the worlds’ 

most extreme and unpredictable hydrological regimes. 

Consequently, their biota and ecological functions are 

often perceived as relatively robust and resilient to 

changes in hydrology and climate. On the other hand, 

many organisms inhabiting such systems exist at the 

limits of their thermal and/or hydrological tolerances 

and many ecological processes can be 

disproportionately sensitive to changes in their 

drivers. In such cases, slight changes to hydrological 

regimes may result in significant shifts in wetland 

structure and function. Additionally, global warming 

and climate-change driven intensification of droughts 

and floods may push dryland wetland species beyond 

thresholds of survival and lead to major shifts in the 

provision of ecosystem services. Dryland wetlands 

face further risks due to trends of intensification in 

non-climatic anthropogenic factors, e.g. agriculture, 

mining, water resources development etc. Here, we 

consider key drivers of change in dryland wetlands 

globally and their observed and predicted impacts. 

Overall, we ask “what is the current state of the 

world’s dryland wetlands and what condition is the 

future likely to bring?” 

 

Key words: arid zone; condition; drylands; semi-arid 

zone 
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The Mediterranean Wetlands Observatory (MWO), 

set up under the aegis of the MedWet initiative of the 

Ramsar Convention (www.ramsar.org), aims at 

convincing decision-makers to take the appropriate 

measures for their preservation. It was developed in a 

participatory way on a DPSIR structure. The 

syntheses produced by the MWO produced provide 

an overview of the situation of Mediterranean 

wetlands. In the last 30 years the surface area of 

natural wetlands decreased by 10% mostly but not 

exclusively at the expenses of marshes and wet 

meadows. Artificial wetlands (i.e. ricefield, fish 

ponds, and reservoirs) increased steadily during this 

period. A strong and growing pressure on water 

resources underlies these trends. Agriculture was the 

primary direct cause of wetland loss, irrigated 

agriculture having an additional effect on water 

resources. Urbanization appears as an indirect but 

driving pressure, impacting agricultural land.  The 

biodiversity of Mediterranean wetlands shows 

contrasted trends. One group of birds (colonial water 

birds) showed a strong increase in populations 

(perhaps due to better protection) while all other 

groups exhibit a severe decline and /or many species 

threatened with extinction. The changes that affect 

wetlands and their biodiversity also impact human 

well-being, by reducing the many services wetlands 

provide. The expected increasing pressures driven by 

climate change and demographic trends could result 

in increasing degradation of wetlands unless the 

services they provide to populations are fully 

recognized.  

 

Key words: Observatory; Mediterranean wetlands; 

surface area; biodiversity; agriculture; urbanization; 

climate change 
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The northern temperate region between 40
o
-66.5

o
 N 

latitude includes much of continental North America, 

Europe, and northern Asia.  While the widely 

reported 50% loss of wetlands globally may 

significantly underestimate the true value, largest 

overall losses are reported for Europe and North 

America, and increasingly in Asia.  Losses are 

continuing to occur even though the great majority of 

countries within the northern temperate region are 

signatories to the Ramsar Convention on Wetlands 

which has as its objective the conservation and wise 

use of all wetlands. They are also signatories to other 

bilateral and multi-lateral agreements with similar 

goals to Ramsar. Does the continuing degradation of 

wetlands and decline of their species suggest that a 

new approach is needed for implementing these, or 

even devising something else?  

 

Wetlands are very diverse over this wide expanse in 

response to altitudinal, latitudinal, and geographical 

variability, many of the drivers impacting upon 

wetlands have broad applicability globally (e.g., 

agriculture, water extraction, infilling), but northern 

temperate wetlands experience some unique 

challenges with extractive industries, hydro 

development and with climate change due to the 

importance of permafrost in wetland development 

and maintenance. This presentation will outline 

within the northern temperate region natural and 
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anthropogenic drivers of change to wetlands, the 

impacts on their biodiversity and ecosystem services, 

and examine responses to avoid or mitigate additional 

losses.   

 

Key words: northern wetlands; wetland loss; Ramsar; 

MEAs  
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In South America in the last year, the impacts of 

climate variability (El Niño phenomenon) are 

occurring at the same time as devastating floods in the 

South and severe droughts in the North. These have 

resulted in tremendous societal and economic losses 

from floods in Argentina, Uruguay, Paraguay, Brazil 

and droughts in Colombia. Despite the importance of 

wetlands for hydrological regulation being 

recognized, this has not prevented their loss or 

degradations. The remaining wetlands were not able 

to sufficiently regulate these extreme events. The 

wetland is vulnerable to the impacts of cattle ranching, 

industrial agriculture (rice, soybeans, cotton, oil palm 

and sugar cane), mining, urban expansion, and 

infrastructure developments. These economic 

activities are covered and supported by government 

policies, with wetlands being seen as an impediment 

to economic development. Recent studies have 

highlighted that floodplain forests, riparian wetlands, 

freshwater lakes and rivers are the most vulnerable 

inland wetland types, while coastal wetlands like 

mangroves, coral reefs and seagrasses are suffering 

the negative impacts of sediment loads entering the 

sea from the rivers. By the same token, the regions of 

the Magdalena-Cauca, Orinoco and Cerrado 

Savannas, Pantanal and Andean peatlands have been 

identified among those likely to be most impacted 

over the next decade. We consider these findings to be 

of utmost importance for wetland science in South 

America and represent the base line for a 

comprehensive and integrative analysis and 

discussion about the management and research gaps 

that need to be solved in order to enhance the stability 

of the wetlands. 

 

Key words: South America; Climate variability; 

Land use; Wetland loss; Sustainability; Ecosystem 

services 
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The extremes of climatic, geological and topographic 

diversity in India create conducive conditions for rich 

diversity of wetlands, ranging from high altitude 

lakes in the Himalayas, floodplains and marshes in 

the Gangetic–Brahmaputra alluvial plains, saline flats 

in the Great Indian Desert, tanks and reservoirs in the 

Deccan region and extensive mangrove marshes and 

coral reef areas straddling the country’s over 8,000 

km long coastline. With India becoming a party to the 

Ramsar Convention in 1982, a national programmatic 

framework aligned with wise use approach has 

emerged, enabling a shift from erstwhile protected 

area based management approaches. While the 

investment in wetland management and coverage of 

sites under the national programme has increased 

over the years, available trends indicate that loss of 

natural wetlands has continued, nearly outpacing the 

impacts of conservation and management efforts. The 

paper endeavours an evaluation of drivers of change 

and management responses based on an analysis of 8 

of the 26 designated Ramsar sites, wherein 

programmatic interventions have been made in the 

last three decades. The analysis indicates shifting in 

character and intensity of drivers of change, 

particularly those related to increasing hydrological 

regime fragmentation, change in land use pattern in 

form of rapid urbanisation and food production 

techniques which alter wetland functioning. 

Increasing risk of hydrometerological disasters have 

exposed new vulnerabilities in urban agglomerations, 

planning of which hitherto has failed to account for 

wetland ecosystem services. Wise use of Indian 

wetlands in an environment characterized by 

increasing food, water and climate insecurity would 

require repositioning these ecosystems as 

developmental assets and mainstreaming their full 

range of ecosystem services and biodiversity values 

in developmental programming.  

 

Key words: ecosystem services; drivers; Ramsar; 

developmental programming
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The invasion of exotic species is considered to be a 

serious global phenomenon, resulting in ecological, 

economic, and social systems consequences. Plant 

invaders can greatly diminish the abundance or 

survival of native species and can completely alter the 

native ecosystem in terrestrial and fresh water 

habitats. Identifying the factors associated with the 

success of invasive species is helpful in predicting its 

invasion and controlling exotic species and to 

elucidate the interaction between invasive and native 

species in ecosystems. However, our understanding 

of the characteristics that contribute to invasion is still 

limited.  

 

Compared with terrestrial plants, asexual 

reproduction is more frequent in aquatic plants. Stem 

fragments are important for propagation and dispersal 

in some aquatic plants. Compared to other means of 

asexual propagation, fragments have advantages in its 

easy production and dispersal, long periods of 

survival and high colonization and regeneration 

abilities. The dispersal of fragments plays an 

important role in invading and establishing a new 

habitat for many invasive weeds. However, 

researches of fragment production and establishment 

in exotic aquatic species are lacking. 

 

This study tested the colonization (root production) 

and regeneration (shoot production) abilities of five 

exotic submerged macrophytes in response different 

water nutrient gradients. These abilities may 

ultimately influence the success of macrophyte 

dispersal in aquatic habitats. Fragments of five 

common exotic submerged macrophytes were used in 

this experiment Elodea nuttallii (Planch.) H. St. John, 

Cabomba caroliniana A. Gray, Cabomba furcate 

Schult. & Schlult.f., Limnophila aquaticum (Willd.) 

Santapau, Rotala wallichii (Hook. f.) Koehne. After 8 

weeks’ growth, most of the fragments survived, and 

there were no interactions between nutrients gradients 

and species. Except for R. wallichii, the other four 

exotic species tended to invest more biomass into the 

shoot growth in high water nutrients conditions. The 

colonization abilities of these exotic species were also 

varied among species and nutrients gradients. The 

differences in colonization and regeneration abilities 

among fragments of exotic species indicate that these 

exotic submerged macrophytes differed much in their 

dispersal potential. Our results provide evidence that 

water nutrients are important factors that drive the 

propagule dispersal in aquatic habitats. 

 

Key words: dispersal; plant invasions; submerged 

macrophytes; vegetative stem fragments  
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Biological invasion is a component of our changing 

world and understanding the invasion impacts on 

communities and ecosystems is an ecological 

challenge due to their complexity. Here, I performed a 

literature review on the impacts of invasive 

macrophytes on communities and ecosystems, 

focusing on tropical and subtropical freshwater 

ecosystems. Impacts of macrophyte invasion have 

been measured and identified as a range of positive, 

negative and neutral effects. Positive and negative 

impacts have been also identified as direct or indirect. 

Independently of the direction of the macrophyte 

impact, it may start at the organism and population 

level, and reach the community and ecosystem levels. 

Several studies have shown that impacts of 

macrophyte invasions on native communities are 

most related to changes in species composition and to 

decreasing of species richness and diversity. The 

increased competition, higher release of allelopathic 

compounds and changes in habitat structure after 

macrophyte invasion are examples of the main 

drivers of such impacts. Impacts of macrophyte 

invasions on ecosystem structure and dynamic are 

most related to changes in water quality, changes in 

ecosystem morphometry and changes in trophic 

interactions by cascading effects (mostly bottom-up). 

The main mechanism driving ecosystem changes is 

the macrophyte biomass accumulation, which 

reduces water flow, alters sedimentation rates, 

reduces oxygen diffusion, leading to eutrophication 

and potentially causing regime shifts. Tropical and 

subtropical ecosystems are facing fast changes and 

the understanding of the macrophyte invasion 

impacts is necessary to help ecosystem managers to 

protect these important sites for biodiversity 

conservation. Then, the challenge is to evaluate 

whether the impacts of invasions will be intensified in 

a changing world or whether the direction of the 

impacts will change in tropical and subtropical 

freshwaters future scenarios. 

 

Key words: Tropical invasions; changing world; 

invasive species; aquatic plants 
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In this work I reviewed the literature about the 

influence of propagule pressure and of environmental 

filters on the success of invasive macrophytes. The 

survey focuses mainly on tropical and sub-tropical 

regions, because warm ecosystems are poorly studied 

compared with their temperate counterparts. 

Propagule pressure has been shown to be an 

important determinant of invasive macrophytes 

success in several shallow ecosystems. Tubers and 

seeds are efficient dispersion structures, but stem 

fragments are frequently the most important 

dispersion means of macrophytes, what has been 

confirmed for highly invasive macrophytes in the 

tropics (e.g., the submersed Hydrilla verticillata and 

the emergent Poaceae Urochloa arrecta). In addition 

to propagule pressure, the success of invasive 

macrophytes in tropical ecosystems has been 

associated with a series of environmental filters (e.g., 

water and sediment features, and disturbance 

regimes). Reservoirs became widespread in tropical 

and subtropical basins and they change these 

environmental filters and disturbance regimes, what 

make them step-stones for invasions by macrophytes. 

The spread of Eichhornia crassipes in African 

reservoirs and of H. verticillata in Brazil are 

examples of how these artificial ecosystems increase 

the invasion success of macrophytes. In addition, the 

success of invasions by macrophytes in warm regions 

are also negatively affected by biotic resistance 

(native diversity and density), at least in small spatial 

scales (i.e., experiments or plots < 10m
2
). At the same 

time, the success of invasion seems to be positively 

correlated with native diversity at large spatial scales. 

This “paradox of invasions” found for macrophytes in 

tropical areas parallels the same pattern observed in 

aquatic and terrestrial temperate communities. The 

examples pointed above indicate that invasions of 

tropical and subtropical ecosystems by macrophytes 

have similarities with what has been found by 

invasion biologists in temperate ecosystems. 

However, there are specific questions that deserve 

being better investigated in the tropics, like for 

example: (i) Does the biotic resistance increase in 

tropical regions, in response to more native specialist 

species? (ii) Are invasion rates more accelerated and 

impacts by invaders stronger in the tropics, in 

response to the high temperatures? (iii) Which aspect 

related to the global changes will affect the invasion 

by macrophytes in warm regions the most? The 

response to these questions are keys to propose 

management strategies in a changing scenario. 

 

Key words: non-native species; exotic macrophytes; 

invasive plants 
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Invasive macrophytes have wide-ranging effects in 

freshwater wetlands. They displace native 

macrophytes and alter habitat structure and energy 

flow due to different seasonal production and 

epiphyton dynamics. Invasive species can change 

aquatic food webs and these effects are at least 

partially mediated by changes in habitat complexity. I 

discuss differences in food web structure in invasive 

vs. native macrophyte stands using in small temperate 

lakes invaded by Myriophyllum spicatum. I also 

discuss how studies of food web effects of invasive 

macrophytes are complicated by the often 

under-appreciated diversity of isotopic composition 

of different macrophytes and their epiphyton. I 

suggest new approaches which may increase the 

resolution of such studies, including 

compound-specific stable isotope analyses and 

isotopic tracer additions.  

 

In the second part of this talk, I focus on the 

non-linear density-dependent effects of invasive 

macrophytes on the native macrophytes and their 

associated fauna, using Laurentian Great Lakes 

wetlands as an example. I also examine how invasive 

macrophyte impacts can be modulated by watershed 

land use. In addition, I overview approaches which 

can be used to understand these non-linear effects and 

changes in functional community attributes. In 

invasive species control projects, little guidance is 

available to decide what level of control should be 

achieved and what areas should be prioritized, and 

knowledge of densities at which invaders are likely to 

cause abrupt community changes and food web 

effects would be beneficial for identifying 

management actions and restoration targets.  

 

Key words: macrophyte; food web; stable isotopes; 

change-points 
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From the view of the domestic research situation of 

wetland remediation, mainly focus on the research of 

wetland remediation in South China, there is no 

published literature about the research on the 

technology of ecological remediation of wetlands in 

northern semi-arid area, the wild wetland remediation 

theory and repair technology is not mature, the 

research results are also relatively less. Based on the 

current domestic and foreign wetland research 

background, according to the theory of wetland 

remediation, selected Xianghai National Nature 

Reserve（semi-arid saline marshes）as the study 

area, design the wetland ecological remediation 

scheme, and make effective evaluation on the 

ecological remediation scheme. 

 

This article from the status quo and influence factors 

of wetland degradation, based on the sample of plant 

community survey, calculation and analysis of plant 

community diversity of influencing factors, by 

monitoring the quality of surface water environment 

of wetland degradation, find the typical degraded 

wetland remediation area, according to the typical 

degraded areas planning the wetland ecological 

environment remediation scheme, by mainly using 

biological measures, combined with the engineering 

measures, carry out the recovery test of wetland 

waterfowl habitat. This paper uses the theory of 

landscape ecology analysis of wetland remediation 

Scheme, through the field observation and remote 

sensing data, analysis the feasibility of the scheme, in 

order to provide a scientific paradigm to the 

Semi-arid saline marshes remediation and 

management. Through research and demonstration, 

form the following 3 modes: the combination mode of 

banded aquatic plants, wetland vegetation slope 

protection technology mode, the ecological landscape 

remediation mode. 

 

Through the transformation of the wetland ecological 

environment, the trend of environmental pollution 

aggravation has been basically controlled, through 

the practice of dam construction, the soil salinization 

of the demonstration area reduce to mild level, the 

demonstration area of flood regulation capacity, water 

supply is improved, through the cultivation of plants, 

wetland plant community structure, bird habitat has 

been significantly improved, the level of biodiversity 

reached about 30%, at the same time according to the 

area and plant density cultivation demonstration area 

estimation of vegetation coverage rate will reach 40% 

- 50%, the ecological system tends to be a virtuous 

cycle. 

 

This paper puts forward a concrete theory of wetland 

remediation and remediation principle, and put 

forward the project specific technical measures of 

typical degraded wetland distribution area 

reconstruction, this paper establishes a clear 

evaluation index system for wetland remediation, to 

make the evaluation of wetland remediation project, 

the evaluation results show that: in this paper, wetland 

remediation scheme proposed has feasibility. 

 

Key words: Xianghai; marsh; ecological remediation; 

ecological evaluation 
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A 100-million year history of polar wetlands: their 

utility for predicting the future 
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The 5
th
 IPCC Assessment reported that 1983 to 

2012 was very likely the warmest 30-year period 

of the last 800 years and that over the last 30 years 

the atmosphere has warmed, the amount of snow 

and ice has decreased, and ocean levels have 

increased. From a geological perspective global 

climate change and a return to planetary-scale 

hothouse conditions is inevitable.While predictions 

on the timing and magnitude of these changes vary 

substantially, the paleontological record provides 

us with a perspective on how ancient ecosystems 

functioned and responded to global-scale climatic 

and environmental change.As global climate 

continues to warm, the polar regions will 

experience the greatest change in the shortest time 

and since 1980 they have experienced rapid 

warming of about 1°C per decade. In time, the 

environmental and climate conditions that maintain 

our polar ecosystems will change and much 

warmer conditions will prevail.  However, details 

of ecosystem dynamics, species interactions, and 

response of the vegetation to short-term 

environmental change in warm high-latitude 

climates are unclear.  Assuming that the current 

global wetland area of 12.8 million acres is 

maintained and 50% of the area currently classified 

as ice and tundra would become wetlands the 

global wetland area would double in size to about 

25 million acres and comprise about 18% of the 

total land area.  Therefore, it stands to reason that 

the polar regions will have a major role in the 

evolution of future climate and environment. 

 

The polar regions are unique in the sense that they 

are treeless, cryic deserts and there are no modern 

analogs for ancient polar forest communities. As 

global climate change continues and the poles 

eventually warm to the point of being capable of 

supporting forest communities, the scientific 

community really has no idea of the composition 

or type of vegetation that would be capable of 

thriving under the environmental conditions that 

are presented in a part of the world where the light 

regime is clearly unique. Fossil forests up to 100 

million years old are known throughout the polar 

regions and these forests are providing a wealth of 

information that is now being used to consider 

what the vegetation at the poles could look like.  

High-resolution spatial and temporal 

reconstructions are providing insight into the short- 

and long-term response of the local and regional 

vegetation to climate change. While the floral 

community that returns to the polar regions is 

likely to contain elements from the adjacent boreal 

regions, compositionally, these forests will be new.  

However, our data demonstrate that the ancient 

polar forests responded to physical conditions such 

as moisture, temperature, and evapotranspiration in 

a manner that is consistent with that seen in today’s 

modern forests. It therefore stands to reason that 

we would expect the future wetland forests of the 

high latitudes to respond in a manner that is 

consistent with that seen both in the past and the 

present. 

 

Key words: Arctic; fossil forests; global climate 

change; IPCC; polar regions; wetlands  
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Land-use change has altered the ability of wetlands 

to provide vital services such as nutrient retention. 

While compensatory practices attempt to restore 

degraded wetlands and their functions, it is difficult 

to evaluate the recovery of soil biogeochemical 

functions that are critical for restoration of 

ecosystem services.
31

P Nuclear Magnetic 

Resonance Spectroscopy provides an excellent tool 

to evaluate the changes in soil biogeochemical 

functions as a result of management actions. By 

examining the chemical forms of phosphorus (P) in 

soils from wetlands located across a land-use 

gradient, we found that in prairie pothole and 

Carolina Bay wetlands the soil P diversity, a 

functional attribute, declined upon conversion to 

agriculture, but recovered following restoration.We 

examined P-forms and soil properties from three 

topographic zones in 30 wetlands including 

cultivated, restored, and undisturbed reference land 

use categories in the Prairie Pothole Region. Our 

results indicate that P-form richness varied with 

landscape position, with significantly greater 

richness observed at the upland position.When 

disaggregated by land use categories, the relative 

contribution of orthophosphate to the visible P pool 

progressively decreased from the cultivated to 

restore to reference wetlands at the upland locations. 

Reestablishment of soil P-forms upon restoration 

likely reflects the biogeochemical partitioning of 

the soil P. Relative changes in the soil P-forms 

reflect the extent of reestablishment of soil 
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biogeochemical functions and provide a uniform 

metric to assess the condition of restored wetlands. 

 

Key words: Phosphorus; Ecosystem Services; 

Restoration; Wetlands; Nutrients; Land use 
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Hydrology is a major driving force of ecological 

function in wetlands. In the upper St. Johns River 

basin (USJRB), Florida, USA, wetlands have been 

impacted by over drainage and conversion to 

agriculture.The St. Johns River Water Management 

District (District) is currently operating a flood 

control project that has environmental benefits to 

wetland ecosystems occurring in the USJRB.  

However, it is often difficult to precisely identify 

the water supply needs of the ecosystem.  Water 

imbalances may potentially alter wetland 

ecosystem structure and function by changing plant 

distributions, water quality, carbon sequestration, 

and soil accretion and loss. Here, we compare water 

management in three conservation areas to tease out 

the effects of hydrology on these variables and to 

quantify regimes that are too dry, too wet and, 

perhaps, just right.  

 

St. Johns Marsh Conservation Area (SJMCA) is an 

8,700-ha wetland that has experienced severe over 

drainage. Water levels fall well below the soil 

surface for extended periods annually. With 

overexposure, organic sediments rapidly oxidize.  

Soil oxidation, together with compaction, has 

caused land elevations to fall 30cm over 9 years.  

In addition, nutrients released from the soil are 

transported to downstream lakes further degrading 

water quality. Drier hydropatterns also encouraged 

shrub expansion which may affect 

evapotranspiration and carbon release. 

 

The 8,300-ha Fort Drum Marsh Conservation Area 

(FDMCA) has experienced gradual and prolonged 

flooding.  Due to long hydroperiods, herbaceous 

wetland plant communities were expected to 

convert to slough and open-water. However, these 

changes were not realized. Instead, the extant plant 

communities adapted by increasing below-ground 

productivity up to 12-40 times greater than levels 

found in similar communities of unimpacted areas. 

This resulted in a 34cm rise in surface elevation 

over a 24-yr period.  

 

While SJMCA and FDMCA were opposite on the 

hydrologic spectrum, the 8,400-ha Blue Cypress 

Marsh Conservation Area (BCMCA) experienced 

optimal hydrologic conditions that helped maintain 

an extensive pristine marsh. In 1997, however, dry 

season discharges from BCMCA were increased 

which significantly reduced flooding. On average, 

the annual exposure of marsh soils increased from 

43 to 182 days. In response to lower water levels, 

slough habitats converted to emergent marsh, shrub 

distribution expanded, and higher elevations 

succeeded to hardwood swamp.Following seasonal 

re-flooding, water quality in Blue Cypress Lake, a 

large lake in the center of BCMCA, declined due to 

increased concentrations of phosphorus, nitrogen, 

and organic carbon.Declines in water quality may 

directly reflect nutrient release from organic soil 

oxidation in the surrounding marsh. In 2010, 

changes were made to increase flooding in BCMCA. 

Consequently, with a reduction in the number of 

days marsh soils were exposed, we observed 

modest water quality improvements in the lake. 

 

Managers face many challenges in getting the 

hydrology “right” since it is a critical element in 

maintaining wetlands.  Although we have learned 

a number of lessons about how wetlands respond to 

hydrologic alteration, we need to continue efforts to 

develop tools that predict ecosystem 

responses.Ultimately, these tools will help us 

consider how climate change, with extreme weather 

variations, will affect the resiliency of USJRB 

wetlands. 

 

Key words: flood control; accretion; oxidation; 

shrub invasion; vegetation; water quality  

 

 

 

Returning wetlands to Chaohu Lake, China to fight 

against the impacts of human development and 

global climate change. 
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Chaohu Lake is the largest lake in Anhui and one of 

the five largest freshwater lakes in China. It became 

one of the three most eutrophication lakes in China 

in 2010s. The deterioration of its water quality has 

influenced the sustainable development of society, 

economy and environment of Hefei City, the capital 

of Anhui Province. On the basis of the lake water 

quality data from 1984 to 2014, the causes of the 

eutrophication of Chaohu Lake were analyzed.A 

significant amount of industrial, agricultural 

drainage and domestic sewage discharged into the 
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lake through rivers is apperently the main cause of 

eutrophication in the lake. A series of measures 

have been planned or carried out to control its 

eutrophication.They include constructed wetlands 

built near the estuaries of the main rivers that enter 

the lake and a series of of wetlands restored along 

the lake. In addition, studies suggest that the 

suitable natural conditions and human activities 

play a crucial role in the process of the 

eutrophication of Chaohu Lake. Even though the 

measures are meant for water quality improvement, 

our research investigated the potential of the created 

and constructed wetlands that had been build or 

planned and reviewed the associated policies that 

might help mitigate the impacts of global climate 

changes. Also, we also evaluated the impacts of the 

wetlands on human activities, including ecotourism, 

which might increase the pressure on the local 

government for actions for carbon sequestration to 

pave the way for the green industry in Hefei City. 

 

Key words: Chaohu Lake; constructed wetlands; 

created wetlands; resilience; global climate change 
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Climate change is a real and pressing issue facing 

resource managers, and as such requires planning 

for the protection of coastal wetland resources. 

Understanding the ecological trajectory of coastal 

wetlands that currently are, or in the future will 

experience effects of sea-level rise and altered 

temperature regimes, is critical to anticipating 

future coastal ecosystem form and function.  This 

is highly important in areas where wetlands play a 

regionally significant role as storage pools of 

ecologically relevant elements (carbon, nitrogen, 

and phosphorus), critical habitat for fisheries, or 

provide other desirable ecosystem services.  

 

We utilize observations of salt water intrusion into 

the freshwater marshes of the Florida Everglades 

and the resulting "peat collapse" to provide insight 

into ecosystem trajectories of vegetation 

communities and organic soil resources. The 

synthesis of these observations suggest significant 

changes to ecosystem form and function within the 

footprint of salt water transgression, providing 

resource managers with tools to plan for ecosystem 

changes. We also utilize observations of mangrove 

expansion into historical saltmarsh ecosystems on 

the Atlantic and Gulf Coasts of Florida which 

suggest climate change, in the form of reduced 

freezing events, is allowing a shift in foundation 

species in coastal wetlands. The change of 

dominant vegetation from marsh cordgrass 

(Spartina alterniflora) to woody, canopy forming 

black mangrove (Avicennia germinans) and red 

mangrove (Rhizophora mangle) can have 

significant effects on ecological function and 

ecosystem services provided. We synthesize results 

of several research efforts in this changing coastal 

wetland system to provide resource managers and 

research scientists alike with ecosystem trajectories 

which include alterations to blue carbon storage, 

habitat value, and trophic structure. These 

trajectories form the basis for which to forecast 

change and resiliency in coastal wetlands and plan 

for protection of high value wetland resources. 

 

Key words: climate change; carbon storage; 

ecosystem trajectory; sea level rise 

 

 

 

The heightened value of wetland ecosystem 

services under global climate change, and how 

wetlands are impacted by global climate change: 

implications for wetland management  

Gillian T. Davies  
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BSC Group, Inc., Worcester, Massachusetts, USA) 

 

This presentation provides context for the other 

presentations in the symposium titled, “Building 

Resiliency to Changing Conditions in Wetland 

Management and Restoration Projects” by 

providing a global overview of wetlands and 

climate change.  

 

Smart and effective management of our 

communities and wetlands is informed by an 

understanding of how wetlands function in the 

global carbon cycle, how wetlands are being 

impacted by climate change, and how wetlands 

provide climate resiliency and adaptation 

ecosystem services.Recent scientific findings about 

the role of wetlands relative to climate change will 

be presented. Approaches to enhancing both 

ecosystem and human community resiliency to 

climate change in association with other ecosystem 

changes will be addressed.  

 

The discussion of climate change often focuses on 

greenhouse gas emission reduction, and this is 

indeed a critically important focus for action. In 

addition to our focus on greenhouse gas emission 

reduction, we should understand global climate 

change more broadly, and realize that climate 

change is a land use change and ecosystem change 

problem, as well as a greenhouse gas emissions 

problem. When we disrupt natural carbon 

sequestration processes by disturbing or converting 
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functioning ecosystems to developed landscapes, 

we are often reducing carbon removal from the 

atmosphere and increasing carbon emissions to the 

atmosphere. This is particularly true when we 

disturb or eliminate wetlands, given their 

disproportionate role in the global carbon cycle. In 

addition, we are finding that it is not always easy to 

reverse the process, when we attempt to restore or 

create wetlands.  

 

This understanding of how wetlands function in the 

global carbon cycle highlights the importance of 

protecting existing wetlands as significant soil 

carbon banks, and preventing their conversion to 

disturbed systems that function as net carbon 

emitters. This understanding also provides insight 

into how we approach wetland creation and 

restoration, and how to design carbon banking 

systems that might reference created, restored, and 

undisturbed wetlands.  

 

Wetlands are particularly sensitive to the impacts of 

climate change because they exist at the transition 

between dry land and aquatic ecosystems. Even 

small changes in hydrologic cycles can result in 

significant changes to wetland hydrology, soils, 

vegetation and fauna. The effects of climate change 

can ultimately lead to ecosystem disassembly. In 

these circumstances, we can expect changes to the 

traditional ecosystem services that a given wetland 

provides. It is important that we identify Best 

Management Practices that will promote ecosystem 

resilience and maintenance of ecosystem services in 

the face of climate change stressors.  

 

We are faced with multiple challenges, with 

ecosystem stressors acting synergistically. We must 

plan for and anticipate how our ecosystems and 

wetlands are changing, and look for ways to 

maximize ecosystem/wetland and human 

community health as well as delivery of ecosystem 

services in the face of these synergistic challenges.  

 

Key words: climate change; climate resiliency; 

ecosystem services; global carbon cycle; climate 

change impacts 
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Reactive oxygen species (ROS), which cause lipid 

peroxidation, are the major cause of seed 

deterioration and seed aging associated with certain 

changes in cellular metabolism and biochemistry. 

We artificially aged Ottelia acuminata seeds in 

order to investigate the changes in nutrient 

substances and scavenging systems of reactive 

oxygen species in the course of aging. Aging seeds 

by storing them at 50� for 0, 5, 10, or 15 days 

increased lechate electric conductivity, lechate 

nucleic acid and malondialdehyde levels, and 

reduced soluble protein and soluble carbohydrate 

contents. The activity of peroxidase (POD), catalase 

(CAT) and superoxide dismutase (SOD) did not 

change in aged seeds. In contrast, the activity of 

ascorbate peroxidase (APX) significantly decreased, 

while the activity of glutathione reductase (GR) 

significantly increased in aged seeds. The level of 

ascorbic acid (AsA) increased on the 5th day, and 

then decreased significantly. In conclusion, the cell 

membrane might be destroyed by ROS and the 

nutrients may decrease during seed deterioration. In 

addition, APX, GR and AsA may be responsible for 

the accumulation of reactive oxygen species in 

artificially aged seeds, leading to loss of seed vigor. 

 

Key words: artificial aging; ROS; nutrient 

substances; antioxidant system 
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Although wetland loss is a global problem, it is 

particularly severe in the world’s deltas. In the 

Mississippi River Delta Ecosystem (MRDE) 

(Louisiana, USA), for example, conversion of 

coastal habitat to open water between 1932 and 

2010 accounts for approximately 90% (~ 4,877 km
2
) 

of the total coastal wetland loss in the continental 

United States.The construction of flood control 

levees, which has hydrologically isolated the lower 

Mississippi River from its floodplain-wetlands, is a 

major cause of this wetland loss. Thus, 

reconnecting the River to its wetlands through river 

diversions is one approach being used by managers 

to reverse the wetland loss trajectory. We conducted 

a series of field and greenhouse studies that 

documented the influence of nutrients, water level, 

and sediments, all of which are introduced by 

mailto:zhaosuting1213@126.com；liwei@wbgcas.cn
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diversions, in modulating wetland vegetative 

response. Our research demonstrated that high 

water levels, per se, have negative impacts on 

wetland vegetation, which are ameliorated by 

sedimentation both in greenhouse simulations as 

well as in the field. Excess nutrients (nitrogen and 

phosphorus) had no negative impact on plant 

response in either greenhouse or field conditions, 

with the exception of lower live root biomass in the 

field, which interestingly had no effect on marsh 

surface elevation. However, sulfate, a plant nutrient 

in high concentrations in the Mississippi River, 

negatively impacted wetland above- and 

below-ground biomass production. Our research 

does not support the contention that plant nutrients 

like nitrate, ammonium, and phosphorus negatively 

impact the stability of the MRDE, while sulfate, in 

contrast, may be of concern. Elevated water levels 

that occur when diversions are active can negatively 

impact vegetation, even in the absence of high 

nutrient input. Finally, sediment input plays a key 

role in reversing the impacts of high water, but the 

extent to which sediment can reverse the negative 

impacts of sulfate, or the potential effects of other 

nutrients, is presently ambiguous. Regardless, 

sediment, itself, clearly ameliorates a suite of 

edaphic factors that promote enhanced vegetative 

vigor, resilience, and stability. 

 

Key words: coastal wetlands; restoration; 

management diversions; nutrients; water level; 

sediments; vegetation resilience and stability 
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The estimated peatland distribution in Mongolia is 

up to 1.7% of the country’s territory. Most peatlands 

are being transformed by different types of land use, 

leading to dramatic changes in water regimes, peat 

degradation, losses of permafrost, followed by 

GHG emissions.  

 

Mongolia’s estimated emissions of up to 45 million 

tons per annum make it the seventh largest global 

emitter of CO2 from degraded peatlands. This has 

not yet been fully estimated and reported. Predictive 

models of climate change in Mongolia show 

temperature increases of 3.5
0
C in a medium GHG 

emission scenario. This will increase peatland 

degradation if land use practices are not improved. 

The UNFCCC recognizes drainage-rewetting of 

peatlands as an activity aimed at the mitigation of 

climate change. 

 

The integrated study was carried out in a pilot site in 

the Orkhon valley south of Ogyj nuur lake (Central 

Mongolia). Based on comprehensive studies of 

peatland natural features (mapping, carbon content, 

GHG emissions, productivity, water regime, 

permafrost depth, temperature gradients, 

biodiversity, climate) and the socio-economic 

situation, land use practices including conservation 

and ecosystem restoration are proposed for 

inclusion in the integrated regional development 

plan as well as management plans of Ramsar site 

and protected areas and further in NAMA plan. 

 

The study was carried out in the frame of the ADB 

Technical Assistance project “Strategic Planning 

for Peatlands in Mongolia” implemented by 

Wetlands International and funded by the Japan 

Fund for Poverty reduction. 

 

Key words: peatlands in Mongolia; climate change 

mitigation and adaptation; integrated land 

management; Ramsar sites; NAMA plan 
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The purpose of this study is to verify about 

effectiveness by the restoration and to propose the 

management methods of urban wetland in Seoul. 

The study site is the Dunchon-dong wetland that 

has continually being managed and monitored after 

the designation of ecological landscape 

conservation areas and the restoration. 

mailto:Tatiana.minaeva@wetlands.org*
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The wetland is located on the high ground water 

level, and the wetland is at a seepage area. The 

wetland had received water mainly from spring or 

seepage areas since there was no cultivation. It has 

been constantly saturated with water; the 

restoration process was easier for the native plants 

had been formed widely. The scheme of the 

wetland restoration came to be the construction of 

ponds and restoration of the adjacent water flow.  

 

After restoration, diverse plants appeared in the 

wetland. Those plants have contributed to 

developing the existence of such species as water 

birds, amphibians, and insects. In the early stage of 

restoring the wetland, the coverage ratio of 

naturalized plants increased from 19.6% in 2002 to 

23.4% in 2005. In the sector of naturalness, there 

was reduced the effects of restoration by initial 

disturbance. However, the effects of restoration 

were improved in 2010. There had been ongoing 

management for 5 years and naturalization rate 

decreased to 11.9%. The value of the wetlandhad 

been continuously appreciated in the sector of 

diversity, rarity and stability. 

 

In order to achieve effective restoration 

management principles and directions, after the 

wetland were restored, the management 

characteristics and type of urban wetland 

restoration were considered in the process of 

evaluation. And the management principles and 

directions in restoration were set by the results and 

effectiveness from those selected wetlands, which 

were monitored before and after the restoration.  

 

Key words: Long-term Monitoring; Effectiveness 

Evaluation; Target Species; Adaptive Management  
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Restoration of riparian and wetland ecosystems is 

now commonplace across the world as a means to 

improve degraded sites or mitigate the loss of 

habitat. Restoration efforts often focus on active 

planting of vegetation in an attempt to prevent 

erosion and improve bank stability. Such 

interactions between vegetation and 

geomorphological features provide a feedback 

mechanism which is assumed to restore ecological 

process and function. However, the vegetation and 

geomorphology components of the feedback 

mechanism are seldom evaluated concurrently. 

Thus, restoration success is measured against the 

success of component variables rather than 

processes.  

 

We consider the reciprocal relationship between 

riparian vegetation and geomorphic processes and 

their implications for ecosystem restoration. In 

particular, we identify traits of plants across 

multiple scales and levels of ecological organisation 

that determine their dependence on particular 

geomorphic characteristics and also influence their 

functional role in the landscape. We present the 

findings of a systematic quantitative literature 

review. The work directs further studies to reduce 

restoration effort while improving restoration 

outcomes.  

 

Key words: vegetation; geomorphology; ecological 

processes; restoration 
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The decline of submerged plants resulting from low 

light and high ammonia nitrogen (ammonia-N) has 

become a serious problem worldwide. In this study, 

three levels of ammonia-N concentrations (0, 3, and 

6 mg L-1) and four levels of light intensity (control, 

15%, 2.5% and 0.75% underwater light) were 

designed to investigate the combined effects of low 

light and high ammonia-N stress on a submerged 

plant, Vallisneria natans. We examined the effects 

by measuring the relative growth rate (RGR), 

chlorophyll contents, superoxide dismutase activity 

(SOD), and peroxidase activity (POD) in response 

to the stressors. The results showed that the decline 

in RGR and increase in SOD and POD in high 

ammonia-N water were more significant than those 

in low light conditions, indicating that the stress 

imposed on submerged plants due to ammonia-N 

enrichment are stronger. Moreover, the combination 

of ammonia-N enrichment and low light had a 

greater impact on submerged plants. These findings 

suggest that low light restricts the growth of 

submerged plants and amplifies the effects of high 

ammonia-N to V. natans.  

 

Key words: combined effects; light intensity; 

ammonia nitrogen; submerged plants; Vallisneria 

natans 
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First year recovery of vegetation community after 

a disturbance as affected by planting richness in 

wetlands 

Mary M. Means
1
 and Changwoo Ahn

1
 

 

(
1
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Fairfax, VA 22030, USA) 

 

We used 34 outdoor mesocosms to examine how 

planting diversity affects the ability of a created 

wetland vegetation community to recover after a 

disturbance. We used four functionally different 

macrophyte species, planted along a gradient of 

richness to assess both community and 

species-specific resilience based on plant 

morphometric measurements and estimated 

biomass production. The results were also 

compared to those from the two growing seasons 

prior to the disturbance. Total mesocosm percent 

vegetative cover was greater at higher planting 

richness, indicating that higher richness positively 

impacts the recovery of the overall plant community. 

Three of the four species produced less vegetative 

cover and less AGB in the first year after the 

disturbance relative to the year prior. This can be 

attributed partly to the year of this study being the 

first year after the disturbance and the dominance of 

the obligate annual species. The facultative annual 

and the reed both produced fewer and shorter stems, 

and the sedge had a shorter maximum canopy 

height in the study year than prior to the disturbance. 

The facultative annualand the sedge was 

unsuccessful in monoculture with 50% of 

monocultures for each species failing by the end of 

the growing season. In mixtures, both species 

recovered successfully up to 150% of their full 

growth observed right before the disturbance. It 

appears that planting richness positively impacted 

on the recovery of the majority of the plants. The 

species-specific responses for the recovery of plant 

community after a disturbance should be considered 

when creating mitigation wetlands to design them 

to be more resilient in terms of the recovery of 

vegetative community that can face a variety types 

of disturbance. 

 

Key words: Wetland plant community; Planting 

richness; morphology; Biomass; Resilience; 

Disturbance; Created wetlands 

 

 

 

 

The functional restoration fell far behind the 

structural restoration: evaluating a restoration 

project in a subtropical calcareous wetland of 

Florida everglades 
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To restore the areas from the invasion of Brazilian 

pepper (Schinus terebinthifolius), a 

chronosequence of wetlands since 1989 were 

restored by complete soil removal (i.e., removing 

all the vegetation and soil down to the bedrock) in 

the Hole-in-the-Donut at Florida Everglades 

National Park, USA. Normalized Difference 

Vegetation Index (NDVI) in that area from 1988 to 

2010 were calculated from the Landsat TM 5/7 

images. Meanwhile, 16-day MODIS images of 

NDVI from 2000 to 2006 were used to examine the 

seasonal changes in vegetation. The NDVI in the 

restored areas showed a sharp drop from 0.6 to 0.2 

one year after complete soil removal, and then kept 

stable, indicating a success in structural restoration. 

However, even after ten years of restoration, the 

biomass for plants and periphyton, soil depth, and 

nutrient status for soil and plants between 

different-age wetlands still showed significant 

difference. For example, restored wetlands were 

more phosphorus-enriched and nitrogen limited 

compared to reference site that limited by 

phosphorus. Additionally, prescribed fire which 

helped both structural and functional restoration, 

were applied to enhance the restoration. The remote 

sensing can show us the vegetation changes after 

the prescribed fire but further biogeochemistry 

analysis was needed to further understand how 

functionally it can help the restoration. Overall, 

with the application of remote sensing, it becomes 

easy to monitor the vegetation changes. However, 

due to the different trajectory path, functional 

restoration would fall decades behind the structural 

restoration. Long term monitoring and indicators 

for functional restoration is important for the 

management of wetland restoration.    

 

Key words: subtropical wetlands; functional 

restoration; structural restoration; remote sensing; 

biogeochemistry; plant invasion 
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Management and conservation implications of rice 

field wetlands in alleviating conflicts between 
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Natural wetlands have been significantly degraded 

or lost as a consequence of development and 

reclamation in Taiwan. In response to these habitat 

changes biodiversity of wetlands and water bird 

species richness and abundances have declined, 

with some water bird moving into anthropogenic 

farmed wetlands during the winter season. In past 

decades, water bird populations have wintered in 

these alternate foraging habitats, such as the 52Chia 

rice fields area in I-lan County, for survival and 

growth during annual migrations and fueling, 

resulting in conflicts with traditional agricultural 

uses. The main objectives of this study were: (1) to 

evaluate bird abundance and species richness in rice 

field wetlands in order to determine which species 

and abundance of water birds use the wetland 

habitat and (2) to assess water bird responses to 

climate variability and farm land patterns, both in 

order to consider conservation options in rice field 

wetlands. We determined rice field habitats 

parameters, including rice planting practices and 

timing, water quality, and fish and benthos 

communities in wetlands. Our objective was to 

compare bird foraging in various types of landscape 

of the 52Chia farmland in order to elucidate feasible 

wetland management planning for rice fields in 

order to maintain biodiversity in rice field wetlands. 

We performed monthly bird surveys during 

1998-1999 and 2002-2014. We divided the study 

area into 31 sampling sites, including flooded rice 

fields, flooded fallow rice fields and bare fields and 

conducted all bird surveys birds simultaneously in 

order to elucidate water bird use of farmlands 

during January-December 2015. A total of 119 

species of birds were recorded from the study sites.  

There were significantly different number s of 

individuals among seasons (F(3,368)＝8.032, 

P＜0.05). The preferred habitats rice fields, flooded 

fallow fields, and dry fields and were significantly 

different from the wintering areas, (F(2,369)＝3.836, 

P＜0.05). Rice field wetlands exhibited two 

differentiated periods in wetland bird community 

use, one from October-April and the other from 

May-August. The October-April period consisted 

of the migratory and wintering periods. 

January-March period was characterized by greater 

abundances of birds, the presence of wintering 

groups, and feeders in flooded rice fields. 

May-September were accompanied by an increase 

in the numbers of individuals of inland birds, the 

lowest numbers of shorebirds and waterfowl 

occurred. Due to the timing of wintering and 

migratory periods of wetland birds and their 

consequent dependence on agricultural areas, rice 

fields, and fallow fields, it has been recognized that 

wetland management plans may be needed to 

alleviate conflicts with agriculture and land-owners, 

I-lan County. The Taiwan government has now 

enacted laws encouraging protection of water bird 

friendly wetland habitats because they perform an 

important function in protecting water bird winter 

foraging habitats. In 52 China wetland, there are 

increasing abundances of wintering staging bird 

populations. Nevertheless, wetland management 

plans are urgently needed to mitigate and avoid 

conflict social factors. 

 

Key words: management; rice field; wetland 

 

 

 

Geography information system (GIS) applications 

in constructing and protection management in 

Qiupu River National Wetland Park, Anhui 

Province 

Fangming Chen, Changqing Wang, Wenhao Chen 
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committee, Shitai, 245100, Anhui Province, China) 

 

Geography Information System (GIS) is used in 

more and more in different areas, and becoming an 

important tool in the modern information 

management. It’s a new working trial that using the 

GIS to manage the protection of wetland park. This 

article illustrates the practice of the GIS for the 

wetland park in the riverhead of Qiupu in Anhui. It 

will provide a reference to the construction of other 

GIS for wetland parks in the future. 

 

Key words: Geography Information System, 

Wetland Park, protection management, practice 
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Water-quality characteristics and trends in upper 
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The characteristics and temporal trends of water 

quality (Temp, EC, pH, DO, TN, TP, NH3N, 

CODMn, BOD5, COD, Hg, Cu, Pb, Zn, Cd and Cr) 

in inflow rivers of Taihu Basin were explored, since 

the drinking water crisis caused by algal bloom in 

the late May of 2007. The results showed that there 

is significant difference of all measured variables 

among the years of 2006-2014. Multivariate 

statistical analysis demonstrated that there are 

significant temporal differences during 2006-2014, 

and two clusters (2006-2009 and 2010-2014) better 

explained the temporal similarities. EC, DO, BOD5, 

TN, NH3N, Hg, Pb, and Cu were identified as 

temporal-correlated parameters, which were the 

major sources of temporal variations in water 

quality.  Judging from the tendency of nutrient 

variables (CODMn, BOD5, COD, TN, NH3N, TP) 

and Pb and Hg, the existing environmental 

protection strategies for controling nitrogen and 

phosphorus might be very effective in Taihu Basin 

after 2007's algae bloom. Other than that, the higher 

heavy metal values mainly occurred in 2010-2014 

than in 2006-2009, and also suggested that more 

attention should be placed on the weakening of 

heavy metals contaminations mainly derived from 

industrial, commercial and traffic activities. In the 

results of the study, we found that TN, NH3N, COD, 

and BOD5 were still the urgent needs to control the 

key pollutants in the Taihu Basin. Overall, in 

addition to the spatial and temporal variation, 

knowing the reliable information is essential for a 

proper water quality management plan. Based on 

the information obtained, an updated long-term 

continuous data would be benefit to further improve 

our research. 

 

Key words: Temporal trends; Multivariate 

statistical analysis; Pollution source; Water 

pollution control and management; Taihu Basin 

 

 

 

Research on the wetland resources and Protection 

Countermeasures in Anhui Province 

Ying Zhang 

 

(Wetland Conserbvation Center of Anhui Province, 

Hefei, 230001, China) 

 

The wetland resources of Anhui Province have 

characteristics including large surface area, 

multiple wetland types, uneven distribution and 

abundant wildlife. This article has analyzed the 

persent situation of the wetland in Anhui, and the 

problems of wetland protection and development. It 

has also discussed the conservation 

countermeasures of wetland sustainable 

development. 

 

Key words: Anhui wetland; conservation 

countermeasures  

 

 

 

The effect of stand structure to forests’ 

undergrowth plant characteristics 

Yidao Wang, Xinli Yan 

 

(Nanjing Forest University) 

 

To research effect of Stand structure to Forests’ 

undergrowth plant Characteristics, investigated the 

Pop-ulus × euramericana cv． “Nanlin-95”, Polar 

in Jiangsu Sihong, and it’s 4 different structure of 

the forest understory plants. The results show that 

the Shannon index of the forest understory plants in 

the low density of poplar is above the forest 

understory plants in the high density of poplar, but 

in the high density of poplar, the Pielou index is 

high and uniform distribution; the plant biomass in 

the low density of poplar is higher than in the high 

density of poplar, and in the low density of poplar , 

the Nutrient concentrations and accumulation 

amount of N、P、K、Mg is higher, but the 

Nutrient concentrations and accumulation amount 

of Ca have little difference, Nutrient concentrations 

and accumulation amount of N、P、Ca in May is 

higher than November. 

 

Key words: Stand structure; Nutrient 

concentrations and accumulation amount; N、P、K、
Mg; Ca 
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Wetland restoration guideline in China 

Hui Zhao 

 

(Nanjing University Ecological Research Institute 

of ChangShu, 215500, Jiangsu, China ) 

 

Healthy natural wetland ecosystems play a vital role 

in China, which has been recognized by the 

government. According to the China’s National 

Plan for Wetlands Conservation Programme 

(2004-2030), a total of 1.404 million ha of wetlands 

is to be restored and 53 conservation and wetland 

wise-use demonstration sites will be established by 

2030. So, a guideline to planning restoration efforts 

and projects is imperative. 

 

Although some guidelines related to wetland 

restoration have been published in China, for 

example “The wetlands restoration manual- 

principles, technology and case studies” and “The 

Guide on Implementing Ramsar Convention in 

China”, these guidelines are mainly summaries of 

wetland restoration projects or scientific research 

programmes. They are general in scope, and limited 

in their application, reinforcing the urgent need for 

systemic and focused nationwide guidelines for 

wetland restoration planning at site levels. 

 

In this case, by the ACEDP (Australia-China 

Environmental Development Partnership) wetlands 

project, we work out “Wetland Restoration 

Guideline in China” which is suitable for our 

country. In this talk, I will introduce the primary 

coverage of this guideline, which contains the 

definition, methods, approaches and flowchart of 

wetlands restoration. We hope that this guideline 

can help the wetland restoration work of China. 

 

Key words: Wetland; Restoration; Guideline 
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We monitored the zooplankton of Anniversary after 

constructing of the Aquatic plant, detected the 75 

species of zooplankton, which including 6 species 

of protozoa, 50 species of Rotifers, 12 species of 

Cladocera, and 7 species of Copepods. Biomass, 

density, richness and diversity, evenness analysis of 

the six sampling points in the annual variation. 

Biomass and density in the temporal and spatial 

variation significantly correlated. Horizontal 

distribution changes derived biomass and density 

differences between the various sites was not 

significant (F5,58=0.576, P>0.05; F5,58=0.682, 

P>0.05). From the change of the seasonal 

distribution, biomass, differences in density 

between seasons was significant (F3, 20 = 5.659, F3, 

20 = 5.177, P <0.01). The biomass and density 

changes of zooplankton, the water quality was from 

Oligotrophic to Mesotrophic. The D ranges from 

0.27 to 1.43, the H' ranges from 0.56 to 3.71, the J 

ranges from 0.28 to 1.11. The results illustrated that 

the D was seriously polluted, the H' was moderately 

polluted, the J was light pollution or pollution-free. 

Comprehensive consider the zooplankton biomass, 

density, diversity, the River's water quality is 

moderately polluted. 

 

Key words: Aquatic plants; Zooplankton; Biomass; 

Diversity 
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Classifying, Measuring, and Assessing the Effects of Wetland 

Connectivity in the Landscape
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Symposium 

Abundance and distribution of geographically 

isolated wetlands across the conterminous United 

States 

Lane, Charles R., Ellen D’Amico, Alex Hall, Nikhil 

Sangwan, and Venkatesh Merwade.  

 

(US Environmental Protection Agency: E11, 

ane.charles@epa.gov) 

 

Geographically isolated wetlands (GIWS) are 

important landscape elements involved in 

hydrologic, biogeochemical, and biological 

functioning. Their influence, under certain 

circumstances, can significantly affect other waters 

of the Unites States. However, there have been no 

data-based estimates of the abundance of GIWs at 

national scales in the US, frustrating efforts to 

properly manage the resource. We applied a 

distance-based floodplain and riparian zone proxy 

to existing data layers from the National 

Hydrography Dataset (1:24,000k) and applied a 

geospatial buffering process to National Wetlands 

Inventory data to quantify the abundance of 

connected wetlands at significant and relevant 

scales. Our analyses suggest GIWs are prevalent 

throughout the conterminous United States, with 

exceptional densities in portions of the Gulf and 

Atlantic Coastal Plains, the Prairie Pothole Region 

of the Upper Midwest, and significant densities 

elsewhere. Indeed, over 65,000 km
2 

of GIWs may 

exist. We provide further analyses of the types, 

distributions, and regional extent of these systems. 

Lastly, we also explore additional connectivity 

measures associated with adjacency and relative 

geographic isolation to floodplains and other 

elements of the hydrologic landscape. 

 

Key words: GIW; connectivity; soils; mapping 
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Geographically isolated wetlands (GIWs) are 

depressional landscape features entirely surrounded 

by uplands. While “GIW” may imply functional 

isolation from other surface waters, these systems 

exhibit a gradient of hydrologic, biological, and/or 

chemical connectivity. Models offer a practical 

approach towards estimating the hydrologic 

connectivity of GIWs to downstream surface waters. 

However, few hydrologic models exist that can 

explicitly quantify these connections. In this 

presentation, we discuss a variety of case studies 

that use existing and modified modeling approaches 

to quantify the cumula tive hydrologic effects of 

GIWs at multiple watershed scales. We demonstrate 

that while GIW connections to downstream waters 

are not always visually evident, they may have 

substantial effects on downgradient baseflow and 

peak flow conditions. Further, these effects vary 

based upon the types of GIWs and their 

physiographic setting. Our findings have 

managment implications globally and in the United 

States, where GIWs are largely excluded from 

protection unless quantifiable proof of their 

hydrological, biological, or chemical connectivity 

to downstream waters exists.    

 

Key words: wetlands; wetland connectivity; 

hydrologic connectivity, watershed; watershed 

modeling 

 

 

 

Geographically isolated wetlands are part of the 

hydrologic landscape 

Rains MC 

 

(School of Geosciences, University of South 

Floridamrains@usf.edu) 

 

Surface-water and groundwater flowpaths connect 

all parts of the landscape in four dimensions, in the 

broadest sense connecting ridges to reefs. 

Geographically isolated wetlands (GIWs), i.e., 

wetlands surrounded by uplands, are part of that 

landscape and are therefore integrally connected to 

uplands, other wetlands, and downgradient waters 

by those surface-water and groundwater flowpaths. 

Conceptually, this hydrological landscape is a 

network, with GIWs as nodes – receiving, storing, 

and sending water – and flowpaths as edges – 

transmitting water. In the GIWs, flows are 

modulated by the performance of lag, sink, and 

source functions, which collectively modulate the 

source function that can contribute flow to 

downgradient waters by surface-water and shallow 

groundwater outflow. Along the flowpaths, flows 

are further altered by interactions among flowpath 

length, gradient, resistance or conductance (e.g. 

hydraulic conductivity and surface roughness), and 

leakage (e.g. evapotranspiration and deep recharge). 

As water flows through this network, the frequency, 

magnitude, timing, duration, and rate of flows are 

all modulated by the myriad interactions occurring 

in GIWs and along flowpaths, collectively 

contributing to the physical, chemical, and 

biological integrity of downgradient waters. 
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Environmental watering actions represent a key tool 

for conserving and restoring wetland ecosystems 

and their biota, and for promoting ecological 

resilience to climate change and other pressures. 

Most environmental watering actions (e.g. dam 

releases, water diversions, etc.) occur at a local 

scale or sometimes at a catchment scale (e.g. water 

extraction rules). Achieving basin scale outcomes 

from local or catchment scale interventions requires 

planning and monitoring of the delivery of 

environmental water at much larger spatial scales 

that correspond with many management agencies’ 

jurisdictions. Basin-scale thinking is needed to 

determine the objectives of watering and to 

prioritize interventions to achieve Basin-scale 

outcomes. Basin-scale thinking is also needed to 

consider ecological changes over time and 

differences between basins and to integrate 

ecological patterns with socio-economic and 

cultural models.  

 

Here, we provide a framework for considering 

environmental watering actions within the context 

of the basin. We consider current models of river 

basin function and use these to identify potential 

indicators for assessing the basin-scale effects of 

watering actions that occur at smaller scales. In 

particular, we argue that different decision-making 

contexts necessitate the selection of different 

conceptual models that, in turn, determine the range 

of appropriate ecological objectives and indicators. 

We also discuss challenges (e.g. scaling up) and 

opportunities for basin-scale thinking. 

 

Key words: ecological indicators; environmental 

flows; monitoring; wetlands 
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Connectivity has become a major focus of 

hydrological and ecological studies. Connectivity 

influences fluxes between landscape elements, 

while isolation reduces flows between elements.  

Thus connectivity can be an important 

characteristic controlling ecosystem services.  

Hydrologic connectivity is particularly significant, 

since movement of chemical constituents and biota 

flows are often associated with water flow. While 

wetlands have many important on-site functions, 

the degree to which they are connected to other 

ecosystems is a controlling influence on the effect 

these waters have on the larger landscape.  

Specifically, wetlands with high connectivity can 

serve as sources (e.g., net exporters of dissolved 

carbon), while those with low connectivity can 

function as sinks (e.g., net importers of suspended 

sediments). Here we focus on so-called 

“geographically isolated wetlands” (GIWs), or 

wetlands that are completely surrounded by uplands. 

While these wetlands normally lack surface water 

connections, they can be hydrologically connected 

to downstream waters through intermittent surface 

flow or groundwater. To help quantify connectivity 

of GIWs with downstream waters, we developed a 

system to classify GIWs based on type, magnitude, 

and frequency of hydrologic connectivity. We 

determine type (overland, shallow groundwater, or 

deep groundwater connectivity) by considering soil 

and bedrock permeability.For magnitude, we 

developed indices to represent travel time based on 

Manning’s kinematic and Darcy’s equations.  

Frequency is determined based on recurrence 

intervals of storm events sufficient to saturate soils.  

We also include an index that assesses relative level 

of impact to connectivity, e.g., presence of canals 

and ditches, impervious surfaces, and others.  The 

classification system is designed so that it can be 

applied at various scales using either geospatial or 

field data.  Here we illustrate the classification 

system by applying it to the contiguous United 

States, using the 2.6 million stream catchments (i.e., 

local drainages to stream reaches) in the National 

Hydrography Dataset Plus (NHDPlus), along with 

nationally available geospatial data.  We also apply 

it to the entire North American continent, using 

national and global geospatial datasets.  We use 

these maps to assess patterns in GIW connectivity 

across the US and North America. 

 

Key words: Geographically isolated wetlands; 

downstream waters; national mapping; continental 

mapping 
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The prairie pothole region of North America has 

experienced some of the highest rates of wetland 

loss in the world. Wetlands provide some of the 

world’s most valued ecosystem services – including 

flood regulation and water purification.  Therefore, 

it is not a surprise that the loss of wetland ecosystem 

services has led to substantial economic costs.We 

developed scientific techniques to estimate 

automatically the historical loss, and the function of 

existing and restorable wetlands, with particular 

attention to the role of wetland connectivity. No two 

wetlands are alike; they vary in their connections to 

the watershed network from relatively “isolated” 

wetlands surrounded by uplands to “connected” 

wetlands in river floodplains. We hypothesize that 

to maintain functional wetlands and watershedsa 

“portfolio” of wetland connections is required. To 

test the hypothesis, we created an inventory of 

existing and restorable wetlands and their functions. 

We then established the connections (transit time 

and length) at local (wetland to neighboring 

wetlands) and watershed scales (wetland to larger 

waterbodies) through state-of-the-art 

three-dimensional models that simulate surface and 

groundwater water connections. After exploring 

how wetland area, function, and connectivity effect 

flow regime characteristics, we then established the 

optimal wetland restoration strategy (including both 

number and distribution) to reduce the risk of 

flooding and the supply of high nutrient loads to 

rivers at risk.  

 

Key words: watershed; prairie pothole; 

connectivity; ecosystem services; flood; pollution 
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Wetlandscapes: approaches to modeling 

connectivity of geographically isolated wetlands at 
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Wetland preservation and restoration efforts have 

primarily focused on larger riparian wetlands, 

leading to a preferential loss of smaller 

geographically isolated wetlands (GIWs) in upland 

areas. Recent work has shown however, that despite 

their geographic isolation these wetlands perform 

critical functions not only locally but also at the 

landscape scale, impacting the physical, 

biogeochemical and ecological integrity of 

downstream waters. For example, even if a wetland 

has minimal hydrologic connectivity with a stream, 

it can retain sediments and pollutants generated 

from the uplands, thus improving water quality in 

nearby waterbodies.While it is increasingly 

recognized that geographically isolated wetlands 

may provide important ecosystem services, it is 

very difficult to quantify the magnitude of their 

contribution at a landscape scale, specifically under 

stochastic hydro-climatic and land use controls. 

Thus, there is a critical need to develop modeling 

approaches that describe how the connectivity of 

wetlands at a landscape scale can alter the fluxes of 

water, sediments, nutrients and other pollutants. In 

the current work, we will synthesize a range of 

currently available modeling approaches, from ones 

that describe the landscape as an agglomeration of 

big and small wetlands with no explicit connection, 

to others that have more explicit routing of water 

through the landscape matrix. The synthesis will 

help to identify knowledge and modeling gaps that 

will be used to guide future work. 

 

Key words: Geographically Isolated Wetlands; 

modeling; wetland connectivity 
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Changes in carbon balance of peatlands South 

Taiga at West Siberia  

Golovatskaya Evgeniya, Dyukarev Egor 

 

(Russian Academy of Sciences, Institute of 

Monitoring of Climatic and Ecological Systems, 

Tomsk, Russia) 

 

Peatland ecosystems occupying a small part of the 

land surface have a significant role in the global 

carbon cycle, as they are the sources and sinks of 

greenhouse gases. Anthropogenic impact on 

peatlands (drainage, changes in land use, influence 

of underground water catchments) results in water 

table lowering, changing in vegetation cover, and 

degradation of peat deposit. In addition, peatlands 

could provide a significant positive feedback for 

climate changes. Warming and drainage of 

peatlands stimulates the processes of 

decomposition of organic matter in peat, resulting 

in increased emissions of CO2 into the atmosphere. 

Usually peatlands in West Siberia are represented 

by big massifs. Big peatlands have higher stability 

to external influence. Peatlands occupying small 

area have all signs of big bogs but they react on 

changes in environmental variables more quickly. 

 

The present study is devoted to investigation of 

primary carbon fluxes (CO2 emission and net 

primary productivity (NPP)) and carbon balance at 

oligotrophic bogs in native condition (key area 

“Bakchar”) and under anthropogenic impact (key 

area “Ob’-Tom’”). Peatlands at “Ob’-Tom’” key 

area are under impact of water catchments for 

Tomsk city supply. Changes in deep waters results 

in changes of hydrological regime and environment 

transformations. 

 

The biological productivity of wetland ecosystems 

depends on the type of wetland and cenotic 

significance of plant edificators. Vegetation 

structure and species composition of plant 

edificators depends on the hydrological regime of 

peatlands and nutrient availability. 

 

Approximately 50% of the NPP is provided by roots 

of vascular plants and 30% by sphagnum mosses. 

Reduced levels of bog water have no effect on the 

aboveground production (ANP) of peatlands. While 

underground production (BNP) of peatlands are 

rising more than two times, due to lower levels of 

the bog water, increasing the aeration zone and 

therefore more intensive development of root 

systems of vascular plants.  

 

In addition, decrease the water level leads to 

intensification of plant remains decomposition and 

rise of CO2 emission from the surface. Carbon 

dioxide emission from bogs of “Ob’-Tom’” key 

area is about two times higher than emission from 

native peatlands (“Bakchar” key area). Also 

sensitivity of CO2 emissions to temperature 

variation in drained peatlands is twice higher as 

compared with native oligotrophic peatlands.  

 

NPP plays a key role in the carbon balance of 

peatlands. The interannual variability of the net 

primary production of peatlands is very high, 

whereas variability of the CO2 emissions is lower. 

This variability can lead to negative values of the 

net carbon balance; however, the negative annual 

carbon balance is a part of the normal ecosystem 

variability. 

 

Key words: peatlands; West Siberia; net primary 

production; CO2 emission; carbon balance 

 

 

Disappearing lakes in semi-arid northern China: 

drivers and impacts 
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The large area of wetlands in the semi-arid region of 

China bordering the Asian Gobi desert is an 

irreplaceable habitat for the north-south migration 

of 6 of the world’s 15 crane species. Historical 

climate data show that the rate of temperature 

increase in this region (0.5-0.8 ºC/decade) between 

1973 and 2009, has been accompanied by an 

increase in drought, particularly since the 1990s. 

We found that this warming trend has led to a 

reduction in the area covered by lake water and 

wetland, and even to desiccation, along with the 

replacement of freshwater marsh by saline marsh. 

The region-wide decline in the population sizes of 

the endangered Red-crowned Crane (Grus 

japoensis) and Siberian Crane (Grus leucogeranus) 

is correlated with the rise of temperature and with a 

reduction in the surface area covered by water, 

although local environmental changes and human 

disturbances drivers may also co-determine crane 

population size for specific habitats (nature reserve). 

Compared with historical periods of 

lake-desiccation, which lasted for one or two years 

during the last century, the current period of 

desiccation since 2005 has been sustained for over 

five years. Our results suggest that habitat for 

cranes will be strongly reduced under future climate 

warming, which challenges current conservation 

and restoration efforts.  

 

Key words: lake desiccation; wetland degradation; 

crane habitat; climate warming; human activity; 

semi-arid region  
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Estimation of aboveground vegetation production 

for wetland ecosystems using satellite data 

Dyukarev E.A.
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2
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E.A.
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Systems SB RAS, Tomsk, 634055, Russia; 
2
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634055, Russia; 
*
egor@imces.ru) 

 

Normalized Difference Vegetation Index (NDVI) 

was used for estimation of wetland ecosystems 

aboveground net vegetation production (ANP) for 

key area at South Taiga zone of West Siberia. 

Vegetation index and aboveground production are 

related by linear dependence and they are specific 

for each wetland ecosystem. NDVI increases with 

ANP rise at wooded oligotrophic bogs. Open 

oligotrophic bogs and eutrophic wetlands are 

characterized by an opposite relation. Maps of 

aboveground production for wetland ecosystems 

are constructed for each study year and for the 

whole period (2000-2011). Average aboveground 

vegetation production for all wetlands of the key 

area calculated using satellite data is 305 gC/m
2
/yr. 

Total annual carbon accumulation in aboveground 

wetland vegetation at the key area is 794.6 kt. 

 

Key words: wetland ecosystems; vegetation 

production; vegetation index; ground cover 

mapping 
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Wetlands cover more than 60 % of the terrestrial 

Arctic being represented mostly by frozen peatland 

types (polygon and palsa mires) and shallow peat 

tundra. Peatlands in Arctic store significant amount 

of carbon and protect permafrost from thawing. 

Peatlands transformation due to the land use change 

cause losses of the carbon store and permafrost thaw, 

followed by GHG emissions. Though land use 

change in Arctic becomes the significant issue for 

climate change mitigation. 

 

The key land use types are reindeer herding, mining, 

oil and gas development. The industrial 

development and overgrazing cause direct 

ecosystem destruction and pollution. Intensive 

expansion of connected to development linear 

infrastructure and plot construction initiate deep 

ecosystem shifts: destruction of vegetation cover 

followed by peat loss due to a mineralisation, water 

and wind erosion, changes in hydrology, thaw of 

permafrost with release of stored in permafrost 

carbon. 

 

The objective of the study was to set up integrated 

investigation of the described above processes in 

modern and Holocene dimensions for intact and 

disturbed by various impacts ecosystems. Field 

study aimed to get functional and structural 

characteristics of all variety of ecosystem types in 

Bolshezemelskya Tundra (northern part of 

Tymano-Pechora Basin). The following parameters 

registered: carbon store, carbon accumulation rate, 

GHG emission, water balance, temperature regime 

and permafrost dynamics; vegetation cover, 

paleoceonosis turnover, species composition, 

organic content, drainage rate, soil moisture, 

permafrost and aquitard depth. The indicators on 

the plant species level and land cover classes 

developed in order to extrapolate functional and 

structural characteristics to a larger area. 

 

Key words: peatlands in Arctic; land use change; 

carbon balance; paleodynamic; successions; 

indication 
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The tall wetland grass Phragmites australis is often 

the dominant species in wet ecosystems worldwide, 

where it plays a crucial role in ecosystem 
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functioning. Understanding the responses of this 

species to changing environmental conditions is 

therefore fundamental for predicting the 

consequences of global change in aquatic habitats. 

Phragmites australis has a high genetic diversity 

and intraspecific variability, a large degree of 

phenotypic plasticity, and a broad ecological 

amplitude.  

 

Over a global gradient – comprising North 

America, Europe and Asia – common gardens are 

established that host a wide selection of different 

Phragmites genotypes belonging to 

phylogeographic groups from all over the world. 

Photosynthetic, growth, elemental and biochemical 

measurements from these common gardens show 

that some of the groups within P. australis differ 

largely in their traits, and especially one group 

originating in the Mediterranean is outstanding in 

its photosynthetic capacity throughout all climates. 

Also the nutrient demand differs for some groups, 

so eutrophication will not result in similar 

responses in all P. australis-dominated ecosystems. 

Our knowledge of the distribution of the genetic 

groups and the evolutionary development of P. 

australis will be considerably increased by further 

studying its acclimation processes to the distinct 

climates of these common gardens. 

 

Key words: common gardens; environmental 

change; Phragmites australis; phylogeographic 

groups; plant ecophysiology 

 

 

 

Poster 

Change of the hydrothermal conditions of the 

vegetation period in Predbaikalie  

N.N. Voropay
1,2

, E.V. Maksyutova
1 

 

(
1
V.B. Sochava Institute of Geography SB RAS, 

Irkutsk, Russia.; 
2
Institute of Monitoring of 

Climatic and Ecological Systems SB RAS, Tomsk, 

Russia.) 

 

The problem of climate change has been attracting 

the attention of researchers and is one of the most 

important science question today. Air temperature 

is one of the main climate parameters; so 

characteristics of its yearly variation, trend and 

interannual variability have been fully studied. 

Present-day data show that global surface air 

temperature in the 20
th

 century has increased by 0.6 
о
С. 

 

For Predbaikalie, comparable to other regions of 

South-East Siberia, we have the most complete data 

base including information on hydroclimatic 

parameters from the beginning of instrumental 

observations till 2012. Since 1960 within most of 

Predbaikalie the air temperature has been increasing, 

while observed total precipitation and shortwave 

solar radiation has been decreasing. Distribution of 

changes intensity of the climatic elements is 

different. 

As a result of long-term variability of 

environmental factors, both natural and 

anthropogenic, the structural and functional 

characteristics of landscapes are changing, and 

under extreme conditions they completely can be 

transformed.  

 

To study droughts in different landscapes index Si, 

suggested by D.A. Ped’, is the most appropriate. 

One drought or excessive moistening of a particular 

region in a definite season is characterized not by 

the air temperature and precipitation values, but by 

their anomalies compared to climatic norms. 

 

Index Si was calculated for 36 weather stations from 

Predbaikalie. We studied long-term variations of air 

temperature and precipitation for 1940-2006 (from 

May to September). Studied weather stations are 

located in different physiogeographic conditions: at 

plain and plateau landscapes (Middle and South 

Taiga, Steppe and Forest zone) and mountain 

landscapes (Taiga, Tundra, Bald and Nival areas).  

 

According to obtained data there were periods when 

Predbaikalie was embraced by drought. It was from 

1990 to 2008. Year 2002 was extra dry. This year 

during the vegetation months the numbers of 

droughts were more than 60%. In 2007 the whole 

study area was embraced by drought from July to 

September. Where were years of continuous dry 

periods from 2 to 5 months (1979, 1986, 1993, 2002, 

2003, 2005, and 2007). Moisture excessive periods 

were mostly recorded at the beginning of the 

studied period. 

 

Tendencies of changes in Si index were calculated 

for the 60-year period (1940-2000). Trend values in 

most cases are statistically insignificant. In the 

Steppe and Forest-Steppe stations droughts 

frequency increases in May. In the Taiga Zone 

droughts increased in the active vegetation season 

(from June to August). In September, both positive 

and negative trends are observed. Positive trends 

(up to 0.4 per 10 years) are the maximum by 

modulus. 

 

Droughts increases in all months, wet periods 

decrease in May and June, and increases from July 

to September. The extreme droughts increase in the 

first half of the summer and wet periods increases in 

August and September. 

 

The work was supported by Russian Fund for Basic 

Research grant №14-05-00502 

 

Key words: climate change; air temperature; 

precipitation; aridity; Predbaikalie; Ped’ index; 

landscapes 
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Bogs are unique natural landscape, involved in the 

regulation of the gaseous composition of the 

atmosphere, the water balance of the biosphere, 

biodiversity on the Earth. 

Soil temperature is a key factor in controlling many 

biotic and abiotic processes in soils: decomposition 

and mineralization of soil organic matter, emission 

of greenhouse gases (CO2, CH4, N2O), allocation of 

dissolved organic carbon, affects the growth of 

terrestrial vegetation (mosses, shrubs, etc.) and the 

formation of a microclimate.The study of the 

temperature regime of peat soils is an important 

task as the current global warming is based on data 

for the period from 1976 to 2012 was observed for 

the whole territory of Russia.  

Since 2011 at the territory of West Siberia bogs we 

conducting monitoring of soil temperature at typical 

wetland landscapes and surrounding upland areas 

using automatic monitoring devices. Soil 

temperature recorded at few depths from the 

underlying surface to 320cm, and the air 

temperature. Devicesare located at five observation 

areas from oligotrophic not drained in the southern 

taiga to eutrophic in the middle taiga. Each 

observation area has several (3-10) observation 

plots.  

Monthly and annual average soil temperatures were 

calculated throughout the profile and the air 

temperature. Dates of start and end of the cold 

period, the depth of soil freezing, and the rate of 

freezing and thawing of the soil were estimated. 

The automatic monitoring of soil temperature in 

South Taiga of West Siberia shows that the warm 

period lasted from April to November. Negative soil 

temperatures were registered at depths of up to 60 

cm. The duration of the frozen layer decreases with 

depth. At depths below 60cm soil temperatures does 

not fall below 0°C.Minimum freezing depth of peat 

soil is observedat drained oligotrophic bog 

ecosystem. The snow cover exists from 

October-November to April-May. In the cold period 

the minimum negative temperature sometimes can 

be below that -10°C in a 5 cm layer, because the 

snow cover slowing penetration of negative 

temperature in peat soils. The dates of transition of 

peat soils temperature below 0°C from warm to 

cold period and back are different on various depths. 

Transition dates through 0°C shifts to late dates 

with moving downward the soil profile. 

Peat soil temperature has big annual amplitude in 

layers above 120 cm, but deeper 120 cm annual 

fluctuations is only 2-4°C. We do not observe daily 

peat soils temperature amplitude fluctuation below 

30 cm. 

The results of long-term monitoring of peat soil 

temperature can be used for cooperative complex 

studies to assess the impact of global warming on 

changes in wetland ecosystems and the impact of 

these changes on the emission of greenhouse gases 

(CO2, CH4, N2O); estimates of changes in 

vegetation structure, etc.  

 

Key words: Great Vasjugan mires; soils 

microclimate; peat soils; soil temperature; 

wetlands 

 

 

 

The influence of global climate change on wetland 

hydrological cycle of the upstresm of the Yangtze 

River  

Ye Yang 

 

(Nanjing University Ecological Research Institute 

of Changshu，215500， Jiangsu, China) 

 

The climate change research has been a major 

concerned issue worldwide since its impact on 

regional hydrological cycle and water resources is 

becoming more and more serious. Therefore, the 

water shortage, ecological degradation and other 

issues in the upstream of the Yangtze River caused 

by climate change has gave a rise to social and 

national attention. Based on the CMIP5 (Coupled 

Model Intercomparison Project Phase 5) 

multi-model dataset under RCP2.6, RCP4.5 and 

RCP8.5 scenarios, with regionally downscaling and 

VIC (Variable Infiltration Capacity) model, the 

overall trend of climate change in the next 30 years 

(from 2011 to 2040) was predicted, and the impact 

of climate change on runoff, snow and extreme 

hydrological events in this basin was assessed. The 

results show that: 

 

The climate change for the next three decades under 

three scenarios has an affect on runoff, snow and 

extreme hydrological events variation in the 

basin.The multi-annual mean temperature is 

predicted to rise by 1.2 to 1.5℃ relative to the base 

period (from 1970 to 1999). The average annual 

precipitation would increase by 3.1% to 3.6%. The 

average annual runoff would reduce by 1.2% to 

3.5% and the snow depth would decrease by 35% to 

40%. The frequency of occurrence of flood for the 

next three decades in the Panzhihua section would 

likely increase while it would likely reduce in the 

Zhimenda section. However, the magnitude of the 

flood intensity would not be obvious. And the water 

resources during the wet, median water and dry 

years in both two sections would probably decrease, 

without a large amplitude. 

 

Key words: global climate change; the upstresm of 

the Yangtze River; wetland hydrological cycle 

 



Conference Abstracts 

49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Coastal Blue Carbon in a Changing Environment 



Conference Abstracts 

50 

Symposium 

Coastal wetland restoration implementation at 

Hangzhou Wan Bay illustrating an alternative way 

for rebuilding China’s new great wall  
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Coastal wetlands serve as natural barriers to prevent 

shoreline erosion, diminish nutrients input from 

runoff, sequester carbon, and provide refuge 

habitats for fish and crustaceans. In China, over the 

past two decades, coastal wetlands have been 

enclosed by thousands of kilometers of seawalls to 

create extra land for the rapidly growing economy. 

This “new great wall” causes huge loss of 

ecosystem services annually, and has negative 

impacts on global shared ecological security, such 

as converting coastal line from pollutant sinks to 

sources, alternating the coastal food web, and 

declining water bird populations in the East 

Asian–Australasian flyway.  

 

Since 1980, in the USA and Europe, the loss of 

coastal wetlands has been restricted due to 

legislation, and to tackle the coastal wetland loss 

problem, many restoration projects have been 

launched in those centuries. Mostly, this is done by 

returning reclaimed lands to the tidal coastal 

wetlands, either by breaching the dikes to restore 

tidal flushing or constructing the culverts, or 

lowering raised outer dike areas. For most of the 

developing countries, it is tricky to mimic the 

experience of developed countries, as directly 

returning reclaimed land to tidal coastal wetland is 

unrealistic, considering the rapidly growth of 

economy and the increasing scarcity of land at those 

regions. Developing an effective way to restore 

coastal wetland with such “new great wall” is 

urgently needed. 

 

Here we reported a full-scale experiment at 

northern Hangzhou Bay, southeast China, which 

illustrates an alternative way for restoring coastal 

wetland in developing countries. This 

implementation was different from the traditional 

restoration way for that the seawall was not directly 

breached to increase tidal flushing, but rebuilt by 

restoring coastal wetland outside of the seawalls. 

We expected that the “rebuilding” of new great wall 

can be achieved by coupling “ecological 

engineering” with “hard engineering”, which 

facilitate the growth of tidal marshes. As a result, 

this rebuilt seawall maintains its main function of 

protecting shoreline and reclaimed lands, with 

additional ecological functions and ecosystem 

services that can benefit both human and nature.  

 

Key words: Coastal wetland; Restoration; 

Ecological functions; Ecosystem services 
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Mangroves are one of the most carbon-rich forests 

in tropical ecosystems. Quantifying mangrove 

carbon (C) budget would better understand global 

biogeochemical cycle and ecological function and 

ecosystem services of mangroves. Studies of C 

budgets were respectively conducted from October 

2011 to July 2014 in the mangroves along the 

Danshuei River of northern Taiwan and the Chiku 

Stream of southern Taiwan. Kandelia obovate was 

the only mangrove species growing in northern 

Taiwan, whereas Avicennia marina was the most 

dominant species in southern Taiwan. In northern 

Taiwan, net production of K. obovate was estimated 

to be 10.86 Mg C ha
-2 

yr
-1

. The C stock of the 

mangroves was 1,020 Mg C ha
-1

. There was about 

96% of C stored in the soil. These mangroves 

exported 3.91 Mg C ha
-2 

yr
-1 

(or 36% of net 

production) to the river. The net ecosystem 

production of mangroves was estimated to be 4.61 

Mg C ha
-1

 yr
-1

. C burial rate in the soil was 1.01 Mg 

C ha
-1

 yr
-1 

or 9% of net production. In southern 

Taiwan, net production of A. marina was 12.64 Mg 

C ha
-1

 yr
-1

. The C stock of the mangroves was 2,098 

Mg ha
-1

, 95% of which was stored in the soil. There 

was 5.85 Mg C ha
-2 

yr
-1 

(or 46% of net production) 

exported to the river. The net ecosystem production 

of A. marina was 5.83 Mg C ha
-1

 yr
-1

. C burial rate 

in the soil was 0.51 Mg C ha
-1

 yr
-1 

or 4% of net 

production. The net productions at both sites were 

comparable to the global average. While both 

export proportions were higher than global average, 

both burial proportions were lower. These results 

suggest that riverine mangroves export more C to 

river. Consequently, less C can be stored in the soil. 

 

Key words: Kandelia obovata; Avicennia marina; 

Net production; Export; Decomposition; Burial 
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Salt marshes play an important role in global and 

regional carbon cycling. We measured greenhouse 

gas (GHG) emissions (CO2, CH4, N2O) biweekly 

for two growing seasons across a nitrogen-loading 

gradient of four Spartina salt marshes in Waquoit 

Bay, Massachusetts, USA. We also measured GHG 

emissions in a tidally restricted wetland and a 

restored wetland. The GHG flux measurements 

were made in situ with a state-of-the-art mobile gas 

measurement system using the cavity ring down 

technology that consists of a CO2/CH4 analyzer and 

an N2O/CO2 analyzer. We observed strong seasonal 

variations in greenhouse gas emissions. We found 

that the studied salt marsh was a significant carbon 

sink when all GHG fluxes were combined. The 

restored coastal wetland decreased CH4 fluxes 

compared with the tidally restricted freshwater 

marsh. We conclude that restoration or conservation 

of the coastal blue carbon sink has a significant 

social benefit for carbon credit.  

 

Key words: blue carbon; salt marsh; greenhouse 

gas; carbon flux 
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Estimation of carbon (C) dynamics in mangrove 

forests is fundamental to assess their role in 

mitigating climate change. A spatially-explicit 

process model, MCAT-DNDC 

(Mangrove-Carbon-Assessment-Tool-DeNitrificati

on-DeComposition), was developed to estimate (1) 

C dynamics in mangrove ecosystems, including 

biomass, burial C (BC), dissolved inorganic and 

organic C (DIC and DOC), particulate organic C 

(POC), and methane and soil CO2 fluxes, and (2) 

impacts of natural and anthropogenic disturbances, 

including storms, fires, insects and harvest, on C 

sequestration in mangroves. Sensitivity analysis for 

ecological drivers used as model inputs and model 

evaluation were conducted. Four widely used 

quantitative statistics, determination coefficient 

(R
2
), percent bias (PBIAS), RRS (the ratio of the 

root mean squared error to standard deviation), and 

model performance efficiency (E), were used for 

the model performance evaluation to prevent bias 

from individual method. 

 

The results for sensitivity analysis showed that C 

sequestration in mangroves was highly sensitive to 

multiple factors, including soil phosphorus, salinity, 

air temperature and geographical location. The 

responses of various mangrove C components to 

ecological factors were distinct. The responses of 

gross and net primary productivity to changes in 

mean daily temperature (MDT) were quadratic, but 

leaf production was linear, and aboveground 

biomass was cubic polynomial. Similarly, other 

mangrove components, such as BC, DIC, DOC, and 

POC, respond differently to variations of the 

ecological drivers. Methane flux from mangrove 

surface was highly sensitive to sulfate concentration 

due to anaerobic oxidation of methane with sulfate 

reduction. However, combined effects of ecological 

driving factors on C sequestration in mangrove 

ecosystems were more complicated due to their 

intricate interactions such that the impact of high 

salt stress on mangrove production cannot be 

dismissed by high soil phosphorous. 

 

The simulated biomass was in very good agreement 

with the observations for 35 sample plots in which 

28 plots are along the coast of Gulf of Mexico from 

Florida to Texas of USA, and 7 plots in the 

UNESCO World Heritage site in Mexican 

Caribbean in Quintana Roo, although there are large 

differences in canopy stature among these plots, 

ranging from tall to dwarf mangroves. The metrics 

from the four model evaluation statistics (R
2
=0.99, 

E=0.98, PBIAS=1.06%, RRS=0.11) showed that 

the model performed well for assessing mangrove C 

at the 35 plots with a high model performance 

efficiency. The simulated mean biomass for the 

plots was only about 1.06% lower than the observed. 

The simulated BC, DIC, DOC and POC for one of 

plots in Florida, where these C components were 

observed or estimated, were approximate to the 

reported values for the plot. 

 

Based on the model sensitivity analysis, the model 

can capture the impacts of ecological drivers on 

mangrove C, especially the combined effects. The 

four model evaluation statistics concluded 

consistently that this model can perform excellently 

to assess mangrove production. The comparison of 

observations and simulation indicated that the 

model can be employed to estimate C dynamics in 

mangrove ecosystems, including wood and leaf 

biomass, BC, DIC, DOC, POC and CH4.  

 

Key words: mangrove carbon; biogeochemical 

model; blue carbon; climate change; 

spatially-explicit modeling approach; 
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This paper is provided on the behalf of the U.S. 

Coastal Wetlands Carbon Working Group 

 

The U.S. Inventory of GHG Emissions and Sinks 

(Inventory) chapter on Land Use, Land Use Change 

and Forestry (LULUCF) reports emissions of CH4 

and N2O, and emissions and removals from forest 

management, and other land-use activities and 

land-use change. With the release of the 2013 IPCC 

Supplement to the 2006 IPCC Guidelines for 

National GHG Inventories: Wetlands (Wetlands 

Supplement) the United States is working to include 

emissions and removals with management activities 

on coastal wetlands, and is responding to a request 

by the United Nations Framework Convention on 

Climate Change (UNFCCC) for Parties to report 

back in March 2017 on experience in applying the 

Wetlands Supplement.   

 

To support the EPA, NOAA have formed an 

interagency and science community Coastal 

Wetland Carbon Working Group (CWCWG). The 

task of the CWCWG is to conduct an initial IPCC 

Tier 1 baseline assessment of GHG emissions and 

removals associated with coastal wetlands using the 

methodologies described in the recently 

released IPCC Wetlands Supplement 

 

The CWCWG are undertaking the following 

activities: (1) review the IPCC Guidelines and the 

U.S. GHG Inventory to gain knowledge of the 

methods and experiences of other experts that are 

implementing the methods for other land use 

categories, (2) develop a detailed process for 

estimating and tabulating the area of land use 

change, management activities, emissions factors, 

and then estimating carbon emissions and removals 

on coastal wetlands, (3) clarify subcategories to be 

used for reporting of coastal land use and 

activity-based changes, (4) identify existing and 

forthcoming sources of data to support the analyses 

required in the IPCC guidelines and utilized for 

other U.S. land use categories, and (5) summarize 

monitoring and modeling needs for improving to a 

Tier 2 analysis and advancing to Tier 3 analysis of 

management activities. It is intended that coastal 

wetlands will be included in the U.S. 2017 

Inventory submission. 

 

Key words: GHG Inventory; Coastal Wetlands; 

Blue Carbon; Wetland Supplement  
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The paper analyzed and calculated carbon storage 

of vegetations in Yancheng coastal wetlands. The 

temporal variation of carbon storage was acquired 

based on land use and landscape changes in 1987, 

1992, 1997, 2002, 2007 and 2012. Results showed 

that vegetation carbon storage in Yancheng salt 

marshes had kept increasing, with a net increase of 

6.56×105 t and 0.26×105 t per year. Carbon storage 

of native species, such as Aeluropus sinensis, 

Phragmites australis Suaeda salsa decreased in each 

5-year period, while carbon storage of alien species, 

Spartina alterniflora, showed an obvious increase. 

Carbon storage of agricultural lands increased 

slightly. Reclamation and alien species were the two 

most important reasons that resulted to the temporal 

variation of vegetation carbon storage changes. The 

paper suggested an effective way should be stopped 

or wisely evaluated on largely wetlands reclamation 

in Yancheng salt marshes considering sustainable 

carbon storage.  

 

Key words: Coastal wetlands, vegetation carbon 

storage, land use changes, Yancheng 
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Coastal wetlands can function as sinks for CO2, 

with much of the fixed carbon stored in the soil pool.  

Yet, little information exists about the sources of 

soil carbon, despite the importance of evaluating its 

recalcitrance and contribution to soil structure over 

the long-term.  A recently defined pool of soil 

organic matter (SOM) is glomalin-related soil 

protein (GRSP), the formation of which has been 

putatively linked to arbuscular mycorrhizal fungi 

(AMF) which colonize the roots of most vascular 

plants.  GRSP has received much attention in 

studies of upland soils, where it is recognized to be 

a pool of soil carbon that is particularly refractory to 

remineralization. Data from such studies suggest 

that GRSP carbon can comprise a significant 

proportion of soil carbon and promote soil 

aggregation.  Yet there have been few studies of 

GRSPabundance in wetlands.  Furthermore, 

coastal wetlands in particular may have both an 

allochthonous source of GRSP, via freshwater input, 

as well as an autochthonous source, via AMF 

colonization of hydrophytic vegetation.  However, 

it is not clear as to how these sources compare in 

magnitude.  Our preliminary data suggest that the 

GRSP pool in some coastal wetlands can contribute 

substantially to the overall SOM, with proportions 

ranging up to 15% in a saltmarsh of the Louisiana 

Chenier Plain, USA.  We areexamining GRSP in 

two coastal wetland soil chronosequences—one 

representing a prograding delta and the other a 

series of dredge-sediment created saltmarshes—to 

estimate the relative impact of allochthonous GRSP 

and to determine how the contribution of GRSP to 

total soil carbon may vary with soil age and wetland 

type.  These data will shed light on the dynamics of 

GRSP in coastal wetlands, as well as aid evaluations 

of the impacts of sediment diversions and land-use 

changes on the ability of coastal wetlands to 

sequester carbon. 

 

Key words: arbuscular mycorrhizal fungi; carbon 

sequestration; coastal wetland; glomalin; soil 

carbon; soil protein 
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Coastal wetlands are recognized to be carbon sinks 

among global ecosystems due to high productivity. 

However, previous studies have shown that 

intertidal mudflats in temperate zone turn to be 

carbon sources especially in winter season. To 

clarify the changing of carbon sequestration 

between temperate and tropical intertidal mudflats, 

primary production and respiration of benthic 

microalgae were measured in situ during emersion 

along the coasts in East Asia (116~122˚E). We used 

closed-chamber method to monitor CO2 fluxes at 

six mudflats located from 22.48˚N to 40.60˚N in 

summer and winter. Results showed that, changings 

of primary production and respiration along the 

latitudinal gradient were not significant in summer, 

while primary production and respiration decreased 

significantly from low- to high-latitude coastal 

wetlands and highly correlated with soil 

temperature in winter. Therefore, coastal wetlands 

are carbon sinks in summer but carbon sources at 

high-latitude in winter due to low soil temperature. 

 

Key words: primary production; respiration; soil 

temperature; CO2 flux 
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Accounting for the blue carbon sequestered in 

coastal ecosystems and the emissions resulting from 

ecosystem conversion has the potential to be a 

significant tool in promoting and sustainably 

financing marine management and conservation. In 

the last few years, there has been a rapid expansion 

of such blue carbon focused policy and 

management programs and opportunities from local 

to global scales largely resulting from ongoing 

development of coastal carbono research and 

synthetic science. For example: 

The Verified Carbon Standard (VCS www.v-c-s.org) 

has adopted a standardized methodology for 

restoration of coastal wetlands that facilitates tidal 

marsh, seagrass, and mangrove restoration projects, 

anywhere in the world, to access the financing 

through voluntary carbon markets. 

 

The 2013 Wetlands Supplement to the IPCC 2006 

Guidelines for National Greenhouse Gas 

Inventories include guidance for countries on 

integrating coastal blue carbon systems into their 

national GHG inventories. The U.S. and Australia 

have commenced work towards achieving this.  

 

There is now a rapidly expanding portfolio of 

coastal conservation projects at sites globally 

focused in part on blue carbon.  

 

Countries (such as Mexico) are currently working 
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towards the integration of mangroves into national 

REDD+ (Reducing Emissions from Deforestation 

and Forest Degradation) programs. 

 

A number of key scientific and technical issues, 

however, remain if blue carbon is to support large 

scale conservation and restoration of coastal blue 

carbon ecosystems under current and future 

conditions. Issues related to carbon assessments and 

mapping, land use driven emissions, sea level rise 

impacts on coastal carbon budgets and carbon 

monitoring are but a few of such issues. Here we 

describe recent blue carbon conservation and policy 

progress and the science research and tools that will 

be needed in the near future to support these.  

 

Key words: blue carbon; coastal wetlands; 

conservation; policy 
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As scientific research progresses, blue carbon 

projects that target the conservation of coastal areas 

based on their carbon sequestration abilities are 

increasing in number. Successful conservation 

projects often depend on local support, which is 

heavily influenced by perceptions of the impacts 

that are experienced by local communities and 

opinions of management and governance. Blue 

carbon projects are multi-stakeholder, cross-scale, 

and cross-institutional conservation models and 

present an ideal case study to explore conservation 

success. We used a mixed-methods approach to 

evaluate local perceptions of the Blue Carbon 

Community Project in Osa, Costa Rica in regards to 

goals, outcomes and governance. The Blue Carbon 

Community Project receives funds from the private 

sector to reforest mangroves, and employs local 

community members to implement the project on 

the ground. Interviews were conducted with local 

participants and with local members of the NGO 

facilitating the project in the Osa area during the 

summer of 2015.  

 

The results indicate conflicting views on the overall 

goals of the project and revealed uncertainty on 

what blue carbon is. Consequently, perceived 

outcomes varied with overall goal interpretations 

among the interviewees. Despite this variation, 

interviewees had a primarily positive perception of 

the project itself, and cited numerous perceived 

social, economic, and environmental benefits. 

Project governance had an equally positive 

reception among local community members. 

Interviews revealed that the project itself had no 

formal monitoring and evaluation of outcomes, 

with no established indicators for understanding the 

progress of mangrove reforestation. These results 

point to some vital recommendations for the project, 

including implementing a more formal evaluation 

system and improving communication lines 

between the community members and the NGO 

members. It is interesting to note the widespread 

perceived success of the project despite the multiple 

interpretations of project goals. Future research on 

how these mismatched conservation goals impact 

actual outcomes may provide important feedback 

for the conservation community. Further research in 

this area is important as blue carbon projects may 

provide a venue for coastal communities to build 

capacity and promote ecological and social 

resilience by ensuring a future with sustainable 

resources. 

 

Key words: blue carbon; restoration; mangroves; 

community conservation 
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River deltas sequester large amounts of organic 

carbon (C) that originates from either upstream, as 

terrestrial mineral sedimentation, or through local 

marine vegetation that decays and is buried.  

Diminished sediment supply to river deltas can 

enhance the erosion and release of this sequestered 

C within deltaic wetlands, thereby potentially 

releasing CO2 back to the atmosphere through 

remineralization of organic matter (OM).  The 

Yellow River (Huanghe) in China is the second 

largest river in terms of sediment load and 6th in 

terms of drainage length in the world.  The rate and 

location of sediment deposition in the Yellow River 

Delta (YRD) have been greatly altered by 

anthropogenic influences in recent decades.  This 

research examines C burial within two different 

river courses of the YRD, identifies the sources of 

the buried C, and compares these results to the 

Mississippi River Delta to understand C 

sequestration variations between global rivers with 

anthropogenic manipulation.  Sediment cores were 

retrieved from wetlands along current and 

abandoned river courses within the YRD and 

analyzed for total C, organic C, and total nitrogen.  
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Sediment and local YRD above and below-ground 

biomass, such as from Phragmites australis and 

n-alkanes to determine the sources of the buried C.  

Changes in odd-over-even predominance of 

n-alkanes are utilized as sediment horizons to 

estimate rates of C burial.  The results of this study 

will contribute to the formulation of global 

management strategies focused on finding a balance 

between optimizing ecosystem services and 

economic viability within major river deltas. 

 

Key words: deltaic wetlands; river diversions; 

carbon storage 
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The ecological significances of mangrove wetlands 

in global carbon cycle and sequestration have been 

numerously indentified. However, the adverse 

warming effect of soil greenhouse gas emissions 

has scarcely been considered with respect to the role 

of mangrove wetlands in mitigating global 

warming.  

 

In this study, we examined the soil greenhouse gas 

emissions in various mangrove wetlands, and 

balanced their warming effect with the concurrent 

plant CO2 sequestration, to assess the direct effect 

of mangrove wetlands in mitigating atmospheric 

warming based on the net exchanges of greenhouse 

gases between mangrove wetland and atmosphere. 

A recent cast study in a highly productive mangrove 

in South China showed that mangrove plant 

sequestered a considerable amount of atmospheric 

CO2; however, the warming effect of soil 

greenhouse gas emissions was able to offset a large 

proportion (22%) of plant CO2 sequestration. The 

contribution of trace CH4 and N2O to the total 

global warming effect are also relevant. 

Comparisons of soil gas emissions with plant CO2 

sequestration rates in some other mangrove 

wetlands also showed the adverse role of gas 

emissions. Moreover, soil greenhouse gases 

emission could be greatly stimulated by 

anthropogenic nutrient inputs, which enhances their 

warming effect and is likely to offset the benefit of 

mangrove plant.  

 

Therefore, we propose that any assessment of the 

direct mitigation of atmospheric warming should 

take into account soil greenhouse gas emissions as 

well as plant CO2 sequestration, especially for 

ecosystems subjected to exogenous nutrient input. 

 

Key words: global warming; greenhouse gases; 
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The coastal wetland is located in economically 

developed coastal areas with serious human 

disturbances. Studying the succession, degradation 

and repair mechanisms of coastal wetlands could 

help to improve the quality of coastal environment 

and promote sustainable development of coastal 

areas. 

 

In China，at Changyi Marine Ecological Special 

Protection Area, based on STELLA visualization 

system dynamics software, coastal wetland model 

have been established. The model mainly includes 

tidal module, sedimentary module and plant 

growth module, which focuses on simulation and 

prediction of coast erosion and the effects of 

sediment on plant growth by tidal movement. 

 

Simulation results showed that under the influence 

of semidiurnal tide, coastal wetlands plant biomass 

increased gradually during the simulation period; 

the bare flat in the front of coastal wetland reduced, 

while coastal wetland with plant growth increased 

because the roles of sedimentation was greater than 

the erosion of the tide; The interaction between 

tide and wetland plants has an important impact on 

the processes of coastal wetland development. 

 

Key words: Changyi Marine Ecological Special 

Protection Area; wetland model; STELLA software; 

interaction 
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Mangroves are one of the most carbon-rich forests 

in the tropics as well as one of most productive 

ecosystems of the world. While mangroves are 

generally regarded as long-term sinks of 

atmospheric carbon dioxide (CO2), only a few 

studies have quantified the magnitude and temporal 

dynamics of CO2 fluxes in these coastal wetlands at 

the ecosystem scale. In this study, we aimed to 

characterize the variability and controls of net 

ecosystem CO2 exchange (NEE) in a subtropical 

estuarine mangrove wetland dominated by 

Kandelia obovata in Hong Kong by means of an 

eddy covariance system. Our preliminary results 

show that the diurnal CO2 concentrations above the 

canopy varied from 398 to 425 µmol mol
-1

. The 

mangrove was a net CO2 sink during the day but a 

net source at night, with NEE exhibiting a typical 

diel pattern ranging between 0.7 to -2.9 µmol m
-2

 s
-1

. 

Variability of NEE was found to be related to 

various bio-physical parameters, including net 

radiation, photosynthetically active radiation, air 

temperature, and vapour pressure deficit. Our 

findings shed light on the temporal variability and 

governing factors of CO2 fluxes in the subtropical 

mangroves. Further studies will be conducted to 

characterize the longer-term variability of NEE 

from annual to inter-annual scales, as well as 

ecosystem-scale methane fluxes in order to assess 

the overall role of subtropical mangroves in 

mitigating climate change. 

 

Key words: carbon dioxide; eddy covariance; net 

ecosystem CO2 exchange; mangrove; climate 

change 
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Sea level rise threatens coastal land area worldwide, 

and deltaic marshes represent some of the most 

vulnerable environments overall. In the Mississippi 

River delta, land loss to the encroaching sea already 

occurs at a rate of about 90 km
2
/year. Coastal 

wetlands also represent some of the most prolific 

carbon storage areas in the world, but this carbon 

has the potential to be released as sea level rises. 

The magnitude of this release is a persistent 

uncertainty for global ocean carbon budgets. This 

study investigates carbon burial and sediment 

accretion in a Mississippi River deltaic salt marsh 

and compares these data to sea level trends for the 

Gulf of Mexico.  

 

Six 4-m sediment vibracores were collected in 

Breton Sound estuary in two parallel transects from 

the upper estuary to the outer salt marshes. 

Compaction-corrected accretion rates measured in 

surface sediments via 
210

Pb and 
137

Cs averaged 4.4 

to 7.7 mm/yr, which are lower than the NOAA sea 

level rise trends measured at Grand Isle (9.07 

mm/yr) and Eugene Island (9.65 mm/yr), LA. In 

contrast, deeper stratigraphic horizons dated using 
14

C affirms event deposition was a major source of 

historic land-building. Total carbon and nitrogen 

were measured at 2-cm intervals in these cores to 

estimate the long-term carbon burial of these 

marshes over the last 1,000-3,000 years.  

Sediment delivery to these marshes is now inhibited 

by levees and carbon sequestration is limited by 

rising sea levels. The deficit in recent sediment 

accretion relative to sea level rise indicates coastal 

Louisiana may be a good modern analog for how 

coastal marsh carbon storage will respond to 

encroaching seas. 

 

Key words: Carbon burial; sea level rise; deltas; 

wetlands; salt marshes  
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To understand the growth dynamics of seagrasses 

and their influential factors is essential for effective 

conservation and management of seagrass habitats. 

Zostera japonica Aschers & Graebner is among the 

main seagrass species found along China’s coastline 

mailto:jecable@email.unc.edu
mailto:qalong@163.com
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and found to occur in both temperate and 

subtropical regions of China, but is currently in a 

bad situation of rapid degradation.  

 

Growth dynamics and productivity of Z. japonica at 

different vertical distribution were explored in Pearl 

Bay, Guangxi. Monthly surveys were carried out 

from Oct 2010 to Oct 2013, focusing on clone 

architectural features and productivities of Z. 

japonica at different elevations, seasons and 

locations within a patch. The seagrass 

productivities were measured based on a 

combination of tagging, detailed morphometric 

measurements and destructive harvesting.  

 

In Pearl Bay, Guangxi, the average productivity of Z. 

japonica was 1.05±0.06 DW g/m
2
·d (i.e., 383 DW 

g/m
2
·y). Spring has the highest productivity among 

four seasons, with 1.45±0.20 DW g/m
2
·d (529 DW 

g/m
2
·y) at the upper zone, 0.87±0.14 DW g/m

2
·d 

(318 DW g/m
2
·y) at the intermediate zone, and 

2.19±0.22 DW g/m
2
·d (799 DW g/m

2
·y) at the 

lower zone. Changes in clone architectural features 

(e.g. rhizome internodal length, rhizome diameter, 

leaf length, sheath length, shoot weight, etc.) and 

dynamics properties (e.g. rhizome horizontal 

elongation rate, leaf production rate, lateral 

branching rate, etc.) of Z. japonica at different tidal 

zones were obvious at temporal (seasonal and 

inter-annual) and spatial scale. Influential factors of 

seagrass community structure dynamics differ in 

different tidal zones. Temperature, light and 

hydrodynamic force were major influential factors 

at the upper zone, intermediate zone, and lower 

zone respectively. Temperature was found to be 

significantly correlated with leaf width of 

seagrasses in all tidal zones. 

 

The present research demonstrated the highly 

dynamics of growth in the intertidal seagrasses, and 

provided basic scientific data for the assessment of 

seagrass carbon dynamics in southern China.  

 

Key words: clonal structure; blue carbon; coastal 

wetland; seagrass patch; depth gradient 
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Tussock sedge meadows historically dominated 

native wetlands in Northeastern China. In contrast 

with invasive species that dominate as monotypes, 

Carex meyeriana and Carex schmidtii are two native 

dominant sedges and support a diversity of 

co-occurring species by forming tussocks. Because 

tussock meadows throughout the species range have 

largely been destroyed, research addressing wetland 

restoration and biodiversity conservation led us to 

explore the plant diversity of these tussock meadows 

and their maintenance mechanisms.  

 

We investigated vegetation and sampled 

environmental parameters in 40 intra-tussock plots 

and 40 inter-tussock plots in C. meyeriana and C. 

schmidtii meadow sites respectively. Species 

richness in the intra-tussock plots was positively 

correlated with tussocks size, but the patterns 

differed between the two sites. For the shorter C. 

meyeriana tussocks, surface area was the best 

predictor of richness; for the taller C. schmidtii 

tussocks, tussock height was the best predictor. 

Micro-habitats differed significantly in environment 

and composition in both of the two tussock sites. 

The intra-tussocks had higher soil organic carbon, 

soil total P, and litter cover; the inter-tussocks had 

deeper water depth and higher soil water content. Of 

the 94 taxa found, 22 species had a preferred range 

of occurrence. 15 species occurred more frequently 

from the intra-tussocks, and 7 species occurred more 

frequently from the inter-tussocks. Species richness 

was significant larger in the intra-tussocks than the 

inter-tussocks, and the soil water content was the 

best environmental predictor of the whole-tussock 

richness.  

 

We conclude that tussocks foster diversity by 

increasing the tussock size, and by creating multiple 

micro-habitats that support different species. Our 

findings support “topographic heterogeneity theory” 

in a small spatial scale, and will have important 

applications in diversity enhancement in restoration 

projects. 

 

Key words: tussock sedge; species richness; small 

scale vegetation; topographic heterogeneity theory 
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Descriptions of wetlands in Feng, Shi Jing 
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Shi Jing is the earliest existing collection of Chinese 

poems, folk songs and odes; and Feng is one of the 

three sectors of Shi Jing, consists of 160 folk songs 

from 15 states during the period of 1100 BC ~ 600 

AD.  

 

What was the name used to indicate “wetlands” and 

how to describe and interpret “wetlands” in ancient 

China? How many wetland terms or words were used 

in this book, were there some wetland plants and 

wetland animals as well? In our study, there are 49 

expressions or terms used to describe a variety of 

wetlands in ancient China. 20 of them are named only 

one word, 10 are two words, and 19 are three words. 

Some of them are different terms for various wetlands, 

however, some are different expressions and the same 

in meaning. Meanwhile, there were some wetland 

plants and wetland animals as well. 

 

Studying the descriptions of wetlands in Feng, Shi 

Jing, and understanding "man and nature live in 

harmony" - the world view of the working people in 

ancient China, will provide a meaningful reference to 

our contemporary wetland protection and 

management strategies. 

 

Key words: Shi Jing; Feng; Wetland terms; Ancient 

China 
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Sanjiang Plain is one of the largest wetland in China 

and the most key regions of the wetland biodiversity 

protection in the world. Besides, it is also the main 

grain production base in China. Recently, the typical 

natural wetland landscape of Sanjiang Plain has been 

fragmented into a farming landscape with isolated 

wetland patches, due to the land use changes caused 

by anthropogenic activities, such as reclamation, 

grazing and excessive use etc. In order to understand 

how these isolated wetland responses to the different 

intensity of agricultural activities, 140 isolated 

wetland patches were investigated in Sanjiang Plain. 

The results showed that species richness of isolated 

wetland decreased significantly compared with the 

natural wetland. The species composition of wetland 

also changed compared with natural wetland, such as 

the ratio of therophyttes and mesophyte increased 

significantly, the ratio of hygricphytes decreased, 

especially the ratio of helophytes and hydrophytes 

decreased more than 50 percent with the reclamation 

period increase. Reclamation leads to the decline of 

community diversity of isolated wetland. α diversity 

increased firstly and then decreased with the 

reclamation period increase. The similarity of species 

composition and the species substitution rate decline 

with the reclamation period increase. The influence 

range of reclamation to isolated wetland diversity is 

about 21m to 33m. Natural Wetland is a huge organic 

carbon pool and also an important emission source of 

greenhouse gas CH4. Reclamation leads to the decline 

of carbon fixation capacity both in vegetation and soil, 

and have a significantly affect to the capacity of soil 

carbon accumulation in 0~20cm. CH4 fluxes and CO2 

efflux rates in isolated wetland showed obvious 

seasonal and inter-annual variations, CH4 emission 

decreased significantly and CO2 emission increased 

compared to natural wetland, sink-source function in 

isolated wetland changed compared to natural 

wetland. 

 

Key words: Reclamation; Species composition; Plant 

diversity; Greenhouse gas emission; carbon fixation; 

Wetland 

 

 

 

 

Iron phytoextraction potential of Glyceria spiculosa 

planted on contaminated wetlands  

Xue-Ying JIA 
1,2

, Yuan-Chun ZOU
1
, Ming JIANG 

1
*  

 

(
1
Key Laboratory of Wetland Ecology and 

Environment, Northeast Institute of Geography and 

Agroecology, Chinese Academy of Sciences, 

Changchun, 130102, China; 
2
University of Chinese 

Academy of Sciences, Beijing 100049, China; * 

jiangm@neigae.ac.cn)  

 

Since the soil and water are heavily polluted by 

excess iron all over the world, remediating the iron 

pollution even to the extent that utilize it is very 

urgently needed. To use wetland plants to remediate 

iron pollution would be an ecological method in 

pollution control.  

 

Iron accumulation and phytoextraction potential of 

Glyceria spiculosa was investigated in a pot 

experiment for greenhouse microcosm simulation 

research. Our experiment was conducted aqueous 

iron (Fe, 0 mg·L-1, 1 mg·L-1, 20 mg·L-1, 100 

mg·L-1, 500 mg·L-1 ) in wetland envrionment and to 

determine the ability of phytoextraction potential of 

Glyceria spiculosa. Increasing Fe concentrations 

significantly increased roots, stems and leaves Fe 

content, following the order: roots > stems > leaves at 

the end of the experiment. Iron concentration in roots 

at 100 mg·L-1 Fe accumulated 2 times than which 

grown in 20 mg·L-1 Fe in nutrient solution, and with 

trained at 500 mg·L-1 Fe about 12 times greater in 

roots compared with plants grown in 20 mg·L-1 Fe.  

 

Our results suggested that some natural wetland 

plants like G. spiculosa could also a selection of 

restoration at heavy industrial polluted area, which to 

be a species of high iron tolerance. 

 

Key words: phytoextraction potential; iron; wetland 

plants 
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Response of soil properties and soil community in 

riparian wetland to a large flood along the Songhua 

river of Northeast China 

Lixia Wang, Baixing Yan, Yang Ou, Huai Li 

 

(Key Laboratory of Wetland Ecology and 

Environment, Northeast Institute of Geography and 

Agroecology, Chinese Academy of Sciences, 

Changchun 130102, PR China) 

 

Riparian systems often immobilize metals and 

nutrients in their sediments from the surface water or 

transform them to the geological part of the earth 

cycle on the long term. Flood affects the structure and 

function of riparian wetland. In 2013, the extreme 

flood was happened in Songhua River, Northeast of 

China. The riparian wetland was in inundated with 

water depth 30cm-80cm from May to June and July to 

September. 

 

The Characteristics of soil properties and soil 

community were studied in an herbaceous riparian 

wetland in 2013 and 2014 years with contrasting 

hydrological regimes. Flood brought the deposit of 

soil containing a lot of nutrients and heavy metals, 

induced the content of TN, pH, Fe and Mn in 

sediment showed significant increase, while the EC 

decreased from 289 ms/cm to 148 ms/cm. The urease 

activity, invertase activity and phosphatase activity of 

sediment showed positive correlation with the content 

of TN, TP and SOC before flooding. The long-term 

flooding changed the correlation of phosphatase 

activity and urease activity with nutrient. Maybe that 

enzyme activity depends on both total microbial 

biomass and on enzyme efficiency partly account for 

the ambiguous correlation between enzyme activity 

and nutrient bioavailability.  

 

The flooding stimulated the acute increase of total 

microbial biomass (estimated as the phospholipid 

fatty acid, PLFA). Though the PLFA for bacteria, 

fungi and actinomycetes showed increase with 

different extent, the microbial community structure 

change a little. In 2013, the percent of bacteria, fungi, 

actinomycetes and protozoa comprised 85.74%, 

10.06%, 4.93%, 1.41% of total amount of PLFAs, 

respectively; after flooding, the soil samples showed 

quite similar percent of bacteria, fungi, actinomycetes 

and protozoa with the value of 85.96%, 9.06%, 4.34%, 

0.74%. The fungi/bacteria ratio did not change at 

about 0.40 and the Gram-positive bacteria (G+) / 

Gram-negative (G-) ratio showed decrease 

significantly after flooding. 

 

Key words: Riparian wetland; flood; soil properties; 

microbial community structure; soil enzyme activity
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and anthropogenic factors in Jiuzhaigou of 
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Many natural wetlands in China are popular tourist 

destinations but fast increasing number of visitors has 

posed great challenges for sustainability of these 

wetlands. Jiuzhaigou is well known for its spectacular 

scenery characterized by over a hundred of lakes, 

pools of various sizes and waterfalls in the valley and 

dense forests of different types on the mountain 

slopes. The water scenery is composed of a number of 

unique wetland systems developed on travertine, 

calcium carbonate deposited largely as carbon 

dioxide degassed from the water. Travertine forms 

dams of most lakes and pools and bases of all 

waterfall and shoals and its dynamic change is critical 

for Jiuzhaigou wetland systems. Therefore, the 

wetland ecosystems in Jiuzhaigou are sensitive to 

both climate change and human impacts. As 

precipitation is the sole source of water in Jiuzhaigou, 

its temporal variation has closely related to the 

change in water resources in Jiuzhaigou and the 

declined regional precipitation in the later 1990s and 

the early 2000s caused caused reduced tourism value 

of site characterized by reduced waterfall and lake 

table. The number of visitors increased by 30 times in 

the past two decades and over 5 million people visited 

Jiuzhaigou in 2015. Not only the total number of 

visitors increased greatly, but there has been also an 

obvious change in the seasonal pattern of tourist 

arrivals. Number of visitors during November to 

April increased greatly nowadays. Combined human 

activities and natural factors, including logging 

during the mid-1960s to late 1970s, heavy rainfall 

caused landslides and debris flows, increasing 

nutrients in water, elevated temperature, elevated 

local air carbon dioxide and other highly intensive 

tourism development activities have greatly increased 

pressures on local ecosystem and environment. 

Degradation is common in water quality, travertine 

dynamics, lake evolution and forest succession. 

Despite great efforts in reducing environmental 

impacts of visitors, many changes have appeared 

which threats sustainability of Jiuzhaigou. Strict 

control of visitor numbers and new management 

regimes are proposed to preserve this unique natural 

wonder. 

 

Key words: climate change; alpine wetland; 

sustainability; travertine; degradation 
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The deposition of calcium carbonate along the valleys 

at Jiuzhaigou Nature Reserve of creates rapidly 

evolving multicolored lakes, hanging waterfalls and 

closely-spaced natural pools and dams. The 

understanding of the evolution of the delicate and 

sensitive travertine landforms is pivotal in their 

management and protection. 

 

Our recent geological survey revealed that the early 

construction of roads to exploit forests on the upper 

slopes of the main valleys resulted in a large portion 

of the highest travertine pool-dam system becoming 

artificially cut-off in an area downstream of the Swan 

Lake. This operation took place in the 1960s and it is 

largely unrecognized. The drainage of the pool 

system was achieved by cutting a narrow passage on 

the southwestern side of the natural dams forming a 

new turbulent river channel. Some of these dried 

dams reached more than 6 m in height and are now 

partly covered by herbaceous and woody plants 

including trees. As a result, the uppermost segment of 

the travertine system, which was approximately 0.8 x 

0.2 km, dried out completely, and the initiation point 

of calcium carbonate deposition migrated several 

kilometers downstream (Lake Arrow Bamboo). This 

effect also produced a profound impact on the 

sedimentation within the lakes and on the evolution of 

travertine landforms. Significant erosion of the old 

travertine dams in the lower portion of the cut-off 

area generated large amounts of carbonate sediment 

that was deposited in the river segments and lakes 

immediately downstream. The rate of travertine 

deposition may have also significantly increased in 

the next pool and dam section downstream. 

Understanding of changes in dried travertine provides 

important information for changes in travertine and 

related environment in Jiuzhaigou. 

 

Key words: travertine; tufa; natural reserve; artificial 
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Massive deposition of calcium carbonate in ambient 

temperature waters (tufa) can form magnificent tufa 

wetlands, many of which are designated as protected 

areas and are popular tourist destinations. However, 

tufa wetlands in many areas throughout the world are 

threatened by climate change and local 

anthropogenic activities. Based on a survey on the 

tufa wetlands in Jiuzhaigou National Nature Reserve 

of China, this study further investigated whether the 

wetland changes (characterized by tufa degradation 

and increased biomass of green algae) in this reserve 

are partially caused by climate warming and regional 

air pollution. 

 

Jiuzhaigou (32.88º-33.33º N, 103.77º-104.08º E, 

2000-4880m) is located in the eastern rim of 

Qinghai-Tibetan Plateau. It is also a World Biosphere 

Reserve, a World Natural Heritage site, and one of the 

most popular tourist destinations in China. Tufa 

wetlands in this reserve cover a total area of 2.03 km
2
 

and can be generally categorized into five groups, 

including tufa lakes, tufa rivers, forested tufa terraces, 

tufa swamps, and tufa cascades and shoals. These 

wetlands are experiencing both climate warming and 

enhanced deposition of sulfur and nitrogen. Annual 

mean air temperature increased by 1.2
o
C from 1951 

to 2014. By using field observations and the Positive 

Matrix Factorization (PMF) model, we found that 

anthropogenic emissions contributed to over 90% 

annual wet deposition fluxes of reactive sulfur and 

nitrogen and caused acid rain (pH<5.60) in the 

reserve. By using a source-oriented Community 

Multiscale Air Quality (CMAQ) model, we also 

found that most of the deposition fluxes of reactive 

sulfur and nitrogen (including SO4
2-

, NH4
+
, and NO3

-
) 

were from inter-regional transport of air pollutants 

rather than from local emissions. 

 

Based on the aforementioned observation and 

modeling studies of air pollution, we further 

investigated the impacts of these enhanced sulfur 

and nitrogen deposition and climate warming on tufa 

wetlands in Jiuzhaigou. By using the USGS 

PHREEQC model, we found that acidic wet 

deposition (including rain and snow) dissolves 

exposed tufa and may considerably reduce tufa 

deposition rate and even cause tufa dissolution 

within shallow waters. These effects of wet 

deposition on tufa enhanced as pH of wet deposition 

decreased from 8.01 to 5.06. Annual 

volume-weighted mean concentration of reactive 

nitrogen (including NH4
+
 and NO3

-
) in wet 

deposition and runoff were 26.1 and 14.8 µmol L
-1

, 

respectively, both exceeding China’s national 

standard of total nitrogen in runoff for nature 

reserves (14.3 µmol L
-1

) and suggest that wet 

deposition had a nitrogen fertilization effect on green 

algae. As water temperature is the limiting factor of 

algal growth in Jiuzhaigou and temperature in the 

top layer (0-5 cm) of runoff (depth<1 m, no canopy 

coverage of trees and shrubs) was significantly 

higher at the sites with increased biomass of green 

algae (p<0.05), climate warming would favor algal 

growth in this region.  

 

In summary, this study suggests that climate 

warming and inter-regional transport of air pollutants 

have contributed to the current degradation of tufa 

landscape in Jiuzhaigou, but in order to quantify the 

contributions, further studies are needed, as many 

other anthropogenic and natural processes also 

influence tufa landscape evolution. 

 

Key words: travertine; climate change; nutrient 

enrichment; acid rain; national park 
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The coverage of wetland under protection has 

increased in the past decades in China, but the 

multi-sectoral management of protected wetlands is 

still one of the major reasons leading to problematic 

issues, including conflicting utilizations on wetlands, 

unsecured funding resources and, therefore, low 

conservation efficiency. It remains challenging to 

balance the interest of different stakeholders to 

effectively manage wetlands. 

 

To address these challenges and to explore a 

collaborative approach, the Provincial Wetland 

Protection Administrative Office, the County 

government, Paradise International Foundation, and 

The Nature Conservancy (TNC) worked together to 

establish a new management mechanism for Xicaohai 

Wetland Reserve in Heqing County, Dali Prefecture, 

Yunnan. Xicaohai is an alpine freshwater lake 

designated as a prefecture-level nature reserve since 

2000, providing drinking water for about 20,000 local 

people and irrigation for 700 hectares of cropland in 

the region. It is also an important stopover and 

wintering site for about 8,000-10,000 migratory birds. 

Under the new management mechanism: 1) Paradise 

Foundation was authorized to manage the reserve and 

will provide necessary funding for at least three years; 

2) a local NGO, Xicaohai Conservation Center, was 

established to take charge of daily management; 3) 

TNC provides technical support, and helps to build up 

a capable local management team; and 4) Provincial 

Wetland Protection Administrative Office will 

monitor the management effectiveness annually and 

conduct a final evaluation by the end of the third year 

to decide whether the Foundation and the Center are 

qualified to renew the authorization. The innovation 

management mechanism established a platform for 

multi-stakeholder participation and cross-sectorial 

collaboration. It also provided opportunities to 

employ science-based approach in wetland 

management, such as applying Conservation Action 

Planning in developing the management plan. 

 

This is the first case in Yunnan Province where NGO 

participates in wetland conservation projects since the 

Wetland Protection Regulation of Yunnan came into 

force in 2014, which encourages public organizations 

to participate in or carry out wetland conservation and 

restoration activities. Our approach recruited new 

funding resources, facilitated cooperation between 

government and NGOs, and also brought in an 

innovative management system based on adaptive 

management structure. We hope the experience and 

lessons we learnt from this case study would benefit 

the larger community concerning conservation and 

sustainable management of wetlands. 

 

Key words: wetland management; NGO; 

Conservation Action Planning; highland wetland; 

nature reserve 
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Maramures Mountains is a very special ecological 

region located in Eastern Carpathians. Besides its 

geologic and geomorphologic peculiarities, the 

region is unique because it was not strongly affected 

by both World Wars. Subalpine and alpine 

ecosystems of many other mountain ranges in 

Carpathians as, for example, Chornohora or 

Bieszczady were seriously damaged by warfare. By 

contrast, large territories of Maramures Mountains 

were left almost untouched. There still can be found 

primeval broadleaf and coniferous forests and above 

the tree line – natural or extensively used subalpine 

and alpine grasslands. 

 

Due to rugged topography there are also lots of alpine 

and subalpine wetlands. Most of them are small – 

from several square meters up to several hundreds. 

However, regardless of the size and nature, all these 

wetlands are equally important, because they can be 

used as monitoring plots in long-term environmental 

experiments. 

 

In early 1930s Czech botanist and soil scientist Miloš 

Deyl spent in Maramures Mountains over three years 

and performed detailed research of vegetation, soil 

chemistry and morphology, different aspects of 

paleogeography and geomorphology. The most 

important results he summarized in the book “Plants, 

Soil, and climate of Pop Ivan: Synecological study 

from Carpathian Ukraina”, which was published in 

Prague in 1940. In this book the author provided 

precise descriptions of all the experimental plots. 

During last three years we found all the 16 plots, 

described by the author in the order Hygrophytalia. 

Some of these experimental plots are subalpine and 

alpine wetlands. They are the easiest to find because 

of strict dependence on the orographic conditions – 

wetlands cannot shift as zonal habitats or at least not 

as fast. 
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M. Deyl referred to these plots as to “marshy 

habitats” and concluded that the influence of the 

climatic agents on them is of minor importance. Last 

year we started reconducting his experiments on the 

same experimental plots. We hypothesized that now 

climatic agents matter and those small wetlands may 

become extremely vulnerable to global warming. The 

objective of this study was to find а reliable reference 

point for ongoing and future research and to answer a 

question “how was it before?” For this purpose, all 

the available information on sixteen M. Deyl’s 

experimental plots on “marshy habitats” was found 

and reanalyzed. 

 

In 1930s the overall magnitude of these habitats 

located on Pop Ivan peak was 1740 m
2
 and the 

average magnitude – 109±17 m
2
. Their average 

elevation was 1605±24 and the highest – 1800 m a.s.l. 

Most of them (75%) were located on northern, 

western and northwestern slopes of Pop Ivan. Due to 

high geological heterogeneity pH of water varied 

over a wide range and different plant communities 

developed in such conditions. For example, on the 

southeastern slopes rich in limy substrates 

Eriophorum latifolium and Crepis paludosa are 

typical. There, in some cases pH exceeds 7 and 

electrical conductivity – 90 µSm cm
-1

. By contrast, 

Sphagnum communities developed on the 

northwestern slopes in oligotrophic conditions and 

faced low pH (3.8-5.5) and electrical conductivity 

values (less than 40 µSm cm
-1

). According to M. Deyl, 

usually they develop in pits filled with rain-water, 

which cannot dry because of impermeable base. 

These processes may be the initial stages in formation 

of peat bog. In the studied wetlands a complex layer 

of nondecayed or only half decayed peat may reach 

several decimeters in thickness. 

 

Fundamental and precise research of M. Deyl gave us 

a unique opportunity to study zonal and intrazonal 

ecosystems formed above the tree line in a long-term 

(over 80 years) experiment. Such an opportunity is 

very rear and should be used with maximum 

efficiency for the evaluation of the impacts of global 

warming on sensitive alpine and subalpine 

ecosystems.  

 

Key words: Maramures Mountains; Miloš Deyl; Pop 

Ivan; alpine wetlands; peat 
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Hydrated oil shale ash removes phosphorus and 

mitigates greenhouse gas emissions in horizontal 

subsurface flow filters for wastewater treatment 
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1
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1
, Jaak Truu

1
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1
, Mikk 
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1
, Kalle Kirsimäe

1
, Ülo Mander

1,2* 

 

(
1
University of Tartu, Institute of Ecology and 

Earth Sciences, 46 Vanemuise St, 51014 Tartu, 

Estonia;
2
Irstea, UR HBAN, 1 Rue Pierre-Gilles 

de Gennes, CS 10030, F-92761 Antony Cedex, 

France;*ulo.mander@ut.ee) 

 

Hydrated oil shale ash (HOSA) is an industrial 

by-product from Estonian thermal power plants. 

Several studies have been carried out at the 

University of Tartu to study phosphorus (P) 

removal efficiency using hydrated oil shale ash as 

a filter material in constructed wetlands (CW) for 

municipal/domestic wastewater treatment. 

However, no studies related to greenhouse gas 

(GHG) emissions have been made. We 

hypothesized that: (1) the high P removal capacity 

will remain throughout the experiments lasting 

more than one year; (2) due to high content of 

Ca
2+

, SO4
2-

 and high pH greenhouse gas 

emissions should be remarkably lower than in 

those filters where regular filter materials are used, 

e.g. sand, gravel, and light-weight aggregates 

(LWA). 

 

A full-scale long-term experiment with two 

parallel-working hybrid systems was built in 

September 2013 to study wastewater treatment 

efficiency and GHG emissions using alternative 

filter materials. The systems consist of septic tank 

and LWA-filled vertical subsurface flow (VSSF) 

filters, both for pre-treatment, followed by 

HOSA-filled horizontal subsurface flow (HSSF) 

filters. The system was tested at two different 

hydraulic loading regimes, the first parallel 

system (NH1) with constant periodical loading of 

550 L d
-1

 and the second one (NH2) with 403 L d
-1

 

during workdays and 906 L d
-1

 during weekends 

in order to imitate regular household wastewater 

production. Both systems were equipped with 

8gas sampling points for GHG measurements 

using static closed chambers. Measurements were 

carried out once a month from September 2013 to 

December 2015. 

 

Emissions of CO2-C, CH4-C and N2O-N in the 

NH1 system were lower than in the NH2 (median 

values -5.9 and 3.0 mg m
-2

 h
-1

 for CO2-C; 107.8 

and 99.8 μg m
-2

 h
-1

 for CH4-C; 5.5 and 8.1 μg m
-2

 

h
-1

 for N2O, respectively) showing that static 

regime can result diminished emissions. In 

addition, due to the high Ca
2+

 content CO2 

decreasing (formation of CaCO3) was observable 

in both systems. Results also showed that during 

the experiment, GHG emissions increased from 

inflow part to outflow. Compared with HSSF 

filters filled with regular filter materials, our 

system outperformed them showing very low 

GHG emissions. Average values emission factors 

of CH4(CH4-C/inflow TOC) and N2O 

(N2O-N/inflow TN) were 0.67-0.97 % and 

0.06-0.16 %, correspondingly, being 4-7 and 5-13 

times lower than in other HSSF CWs. Phosphorus 

removal in HOSA-filled HSSF filters of both 

NH1 and NH2 treatment regimes remained stable 

being >99% throughout the whole study period. 

This study demonstrates that selection of filter 

material for subsurface flow systems is one of the 

key factors for designing climate-friendly CW 

systems. 

 

Key words: Carbon dioxide; Constructed wetland; 

Methane; Nitrous oxide; Oil-shale ash; 

Phosphorus 

 

 

 

Behavior of chloroacetanilide herbicides and 

their metabolites in different types of constructed 

wetlands 
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Chloroacetanilide herbicides and their 

metabolites are often detected in groundwater and 

surface water due to the extensive use in 

controlling annual grasses and broad-leaved 

weeds for different crops, such as maize, sugar 

beet and sunflower, etc. Constructed wetlands 

(CWs) for pesticide mitigation from agricultural 

runoff became widespread in the last decade. 

However, comparison of different types of CWs 

for herbicides and their metabolites at one 

location is missing. The objective of this study 

was to investigate the behavior of four 

chloroacetanilide herbicides (acetochlor, 

s-metolachlor, metazachlor, dimethachlor) and 

their metabolites through side by side comparison 

in different types (subsurface flow, surface flow 

and floating hydroponic root mat) of CWs. The 

results show that the three planted systems are 

very effective in removing the four herbicides 

with removal efficiency more than 92% after 9 

days. The metabolites (oxanilic acid and 

ethanesulfonic acid) of the four herbicides peaked 
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at 9 days in the floating hydroponic root mat and 

the surface flow CWs with soil (both the planted 

and the unplanted), but all the metabolites didn’t 

peak in the subsurface flow (with gravel) system 

after 21 days. All the detected metabolites account 

for 20% ~ 25% of the mother compounds. There 

are no any metabolites were detected in the 

control system (no plants and substrate), which 

indicate no microbial degradation taken place in 

the control system. Concentration of the four 

herbicides decreased about 60% ~ 74% after 9 

days in the control system, this indicate photolysis 

and hydrolysis are dominate removal pathway for 

the removal of the four herbicides. The adsorption 

by substrate and plant uptake is negligible for all 

the four herbicides, which is less than 0.5%. In 

conclusion, plants can enhance the removal of 

chloroacetanilide herbicides in all the CWs, and 

the floating hydroponic root mat is the most 

cost-efficient alternatives for chloroacetanilide 

herbicides removal due to the absent of substrate. 

 

Key words: acetochlor; chloroacetanilide 

herbicides; constructed wetland; hydroponic root 

mat 

 

 

 

Integrated stream and wetland restoration: a 

watershed approach to restoring ecosystem 

functions and services on the landscape 
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It is well known that both natural and restored 

wetland riparian zones can provide ecosystem 

services like flood control, sediment retention, 

nutrient storage and removal, erosion control, 

carbon storage, and wildlife habitat. However, 

research has indicated that not all riparian 

wetlands provide these services; especially 

restored riparian ecosystems that are not properly 

integrated into hydrologic stream configurations; 

resulting in reduced ecosystem services in the 

watershed.  

 

At Duke University a ten-hectare (24 acre) Stream 

and Wetland Assessment Management Park 

(SWAMP) was created over the past 15 years to 

assess the cumulative effect of restoring multiple 

portions of stream and former adjacent wetlands, 

with specific goals of quantifying water quality 

improvements, and increasing ecosystem 

functions and services.  

 

SWAMP has become a key part of Duke 

Universities plan to “blue” the campus, provide 

flood control and increase water quality, and 

importantly act as a student outdoor teaching and 

research laboratory. To accomplish these goals a 

five-phase stream/riparian floodplain restoration 

(> 4000 m), storm water reservoir/wetland 

complex (1.6 ha) along with a surface flow 

treatment wetland (0.5 ha), a stormwater wetland 

BMP and a novel anabranching wetland complex 

was ecologically designed to improve water 

quality by increasing the stream wetland 

connection, and restoring groundwater wetland 

hydrology.  

 

The multi-phased restoration of Sandy Creek and 

adjacent wetlands resulted in functioning riparian 

hydrology, which reduced downstream water 

pulses, nutrients, coliform bacteria, sediment, and 

stream erosion. Storm water event nutrient 

budgets indicated a substantial attenuation of N 

and P within the SWAMP project. Most notably, N 

and P, coliform bacteria and TSS loads were 

reduced significantly under both base flow and 

storm events. Sediment retention in the storm 

water reservoir and riparian wetlands showed 

accretion rates of 1.8 cm yr
-1

 and 1.1 cm yr
-1

, 

respectively. Nearly 500 metric tons of sediment 

were retained in the wetland/water reservoir 

complex each year. In addition to improved water 

quality services (> 50% reductions in N and P 

nutrients) the diversity of newly created wetland 

and stream habitats have resulted in a doubling or 

tripling of stream macroinvertebrates, bird and 

plant species.   

 

Key words: anabranching; nutrients; restoration; 

riparian; watershed 
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contaminants from village wastewater by 
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Rural communities in the Czech Republic usually 

use constructed wetlands (CWs) to treat domestic 

wastewater. Effluents from these systems are 

regularly discharged to receiving water, resulting 

in a potential transfer of pharmaceuticals and 

personal care products (PPCPs) from sewage to 
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the aquatic environment. In this study, the 

seasonal occurrence, removal and risk assessment 

of 32 multi-class PPCPs were investigated in 

three CWs from the village of south Bohemia, 

Czech Republic. Among the PPCPs considered, 

17 chemicals were detected in sewage influent, 

and ibuprofen, caffeine and paracetamol were the 

most commonly detected PPCPs. The removal 

efficiencies of PPCPs in the rural CWs exhibited 

large variability with 11-100% for 

anti-inflammatories, 37-99% for β-blockers and 

18-95% for diuretics. The statistical results 

revealed significant correlations between removal 

efficiencies of 6 PPCPs and removal efficiencies 

for organic matter, ammonia and phosphorus. 

This suggested that some of the PPCPs removal 

can be predicted by the conventional water quality 

parameters. Finally, ibuprofen in the effluent of 

CWs was identified to be of moderate to high 

environmental risk, paracetamol for low to 

moderate risk, while the remaining PPCPs for low 

environmental risk. 

 

Key words: constructed wetlands; wastewater 

treatment; small community; pharmaceuticals 

and personal care products; environmental risk 

 

 

 

Occurrence and removal of estrogens in 

constructed wetlands 

Jan Vymazal
*
, Tereza Dvořáková Březinová

 

 

(Czech University of Life Sciences Prague, 

Faculty of Environmental Studies, Kamýcká 129, 

16521 Praha 6, Czech Republic; 

*vymazal@yahoo.com) 

 

In the aquatic environment, the estrogens have 

been attributed as a cause of reproductive 

disturbance in humans and wildlife and may be 

responsible for effects such as the feminization of 

male fish. It has been agreed that the major source 

of estrogen in surface waters is municipal 

wastewater. There is a growing information about 

the removal of estrogens in conventional 

wastewater treatment plants such as activated 

sludge systems. However, the information about 

the removal of estrogens in constructed wetlands 

is only very limited. The objective of this study 

was to evaluate occurrence of estrogens in 

wastewater in rural areas and treatment efficiency 

of constructed wetlands with horizontal 

subsurface flow. 

 

The experiments were carried out in 2014 at three 

constructed wetlands in the Czech Republic. All 

constructed wetlands had been in operation for 

more than ten years during the study and served 

population of 100, 150 and 200. All systems were 

designed with horizontal subsurface flow, filled 

with gravel and planted with Phragmites australis, 

in one system in combination with Phalaris 

arundinacea. The overall long-term treatment 

efficiency of surveyed systems was high, 84-93% 

for BOD5, 65-85% for COD and 63-91% for TSS. 

In all systems, composite samples of inflow and 

outflow were taken four times a year. 

 

Estone (E1) was identified in all samples of 

inflowing wastewater and the concentrations 

ranged between 6 and 140 ng l
-1

 with the average 

values for individual systems between 28.1 and 

56.2 ng l
-1

. In two surveyed systems the outflow 

concentrations were always below the limit of 

quantification (LOQ) of 1 ng l
-1

, in the third one 

the average concentration was 5.9 ng l-1 resulting 

in treatment efficiency of 85%. 17β-estradiol (E2) 

was identified in 75% of samples of inflowing 

wastewater and the concentrations ranged 

between 1.7 and 29 ng l
-1

. The concentrations in 

the outflow were always below the LOQ of 1 ng 

l
-1

.  

 

Estriol (E3) concentrations in municipal sewage 

are usually much higher as compared to E1 and 

E2 mainly because (E2) is rapidly oxidized to (E1) 

which can be further converted to estriol (E3). 

However, the results of our survey did not confirm 

this phenomenon and estriol was detected only in 

41% of samples of inflowing wastewater. Also, 

the concentrations were low and ranged between 

11 and 21 ng l
-1

. The concentrations in the outflow 

were always below the LOQ of 10 ng l
-1

. 

Synthetic contraceptive 17α-ethynilestradiol 

(EE2) concentrations were very low in all systems 

and was identified in only 25% of samples of 

inflowing wastewater. In case 

17α-ethynilestradiol was detected the 

concentrations varied between 2.1 and 18 ng l
-1

. 

The concentrations in the outflow were always 

below the LOQ of 2 ng l
-1

. 

 

The results revealed that the concentrations of 

monitored estrogens were not high and in most 

cases constructed wetlands reduced the inflow 

concentrations to values below the limit of 

quantification. Therefore, constructed wetlands 

seems to be a suitable treatment technology for 

removal of estrogens. 

 

Key words: constructed wetlands; estrogens; 

wastewater; Czech Republic 
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Riverside wetland in the lower reaches of 

Songhua River has suffered intense damage 

resulting in rapid degeneration of the water 

purification system related to human destruction 

and water pollution. Violent fluctuations in water 

levels may lead to worsening water quality effects 

and destruction of plant growth. Ecological 

floating beds provide an effective way to 

overcome the problems, yet limited information 

regarding Sphagnum purification has been 

obtained in the open water-environment.  

 

Ecological floating beds, with Sphagnum fallax 

and Sphagnum squarossum, were chosen for 

nitrogen (N) and phosphorus (P) enrichment. The 

changes of water quality (high N Low P, low N 

high P) resulting from water level fluctuations in 

test areas were beneficial for the survival of 

Sphagnum species, especially in flood periods 

that high carbon content of water could 

effectively stimulate the growth of Sphagnum 

species. Following four months of field tests, the 

amounts of N and P enrichment in Sphagnum 

squarossum were 2.29 and 0.82 mg/g dry weight, 

respectively, while in Sphagnum fallax were 1.98 

and 0.64 mg/g dry weight. N enrichment was 

superior to P for both Sphagnum moss types. The 

release of nutrients, especially P, can be controlled 

effectively by harvesting Sphagnum species in 

early winter.  

 

Our study indicates that eutrophic Sphagnum 

floating beds could be useful for improved 

understanding of water restoration in violent 

fluctuating degraded riverine wetland. 

 

Key words: Sphagnum floating bed; degraded 

wetland water; nitrogen; phosphorus; removal 
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Stormwater nutrient loads management is an 

important requirement to safeguard the 

downstream urban water ways. Constructed 

wetland (CW) is a water sensitive urban design 

option and green bioreactor to manage such 

nutrient loads. In this study, we aimed to perform 

a comparative assessment of nutrient loads 

attenuation in two CWs i.e., the Wharf Street 

Constructed Wetland and the Anvil Way 

Compensation Basin) within the sandy Swan 

Coastal Plain, Western Australia during total nine 

episodic stormwater events from 2009 to 2015. 

The first site is a multi-compartment or hybrid 

system without any groundwater inputs, while 

second site is a surface flow meandering system 

with possible groundwater connectivity. Although 

nutrient attenuation during low to moderate flows 

is known for these CWs, optimization of nutrient 

loads attenuation during stormwater pulses are 

challenging. Antecedent dry or wet conditions, 

periodic accumulation of nutrients within the 

catchment, rainfall (depth, duration and intensity) 

and biogeochemical conditions within the CW 

during storm events can shape the attenuation 

scenarios. Moreover, before stormwater pulse 

CWs act as a lentic environment that switches to 

lotic followed by the pulse. Therefore, lentic-lotic 

transitions during storm event can affect the 

dynamics of nutrient attenuation, wetland 

metabolism and ecological stability such as 

resistance (the amount or extent of change caused 

by a storm event pulse) and resilience (the rate of 

recovery to its pre-disturbance level following 

storm event pulse). A negative water balance 

(Volumeoutflow<Volumeinfow) was observed during 

the rainfall for short duration within dry 

antecedent periods, however, a positive water 

balance (Volumeoutflow>Volumeinfow) was observed 

during the rainfall for long duration in wet 

antecedent periods. Dissolved oxygen 

concentrations increased in the CWs following 

the stormwater pulses probably due to flush out of 

anoxic water and floating debris, and increase of 

solar radiation penetration in the water column. 

Nutrient attenuation in site 1 was always positive, 

for instance 26.02 to 67.5% TN and 55.19 to 

92.6% TP loads attenuation. However, we 

observed nutrient release from the second site 

during big storm event within the wet antecedent 

periods and when CW turned into lotic condition.   

 

Key words: constructed wetlands; lentic-lotic 
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Constructed wetlands for domestic sewage 

treatment in Northeast China: Evaluation of the 

effectiveness, influencing factors and 

microorganism activities 
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Changchun 130012, P.R. China. 
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The objectives of this study were to: 1) evaluate 

the effectiveness of constructed wetlands (CWs) 

with different plants and substrates for domestic 

sewage treatment in Northeast China; 2) reveal 

the influence of temperature and influent 

pollution load on the removal efficiency of CWs; 

and 3) clarify the rhizosphere microorganism 

activities. 

 

A total of 12 horizontal subsurface flow 

mesocosm wetlands were set up and operated 

under different conditions in the experimental 

field of Northeast Institute of Geography and 

Agroecology, Chinese Academy of Sciences, 

located in Northeast China. Synthetic wastewater 

was used in the simulation experiments.     

 

CWs planted with the mixture of Lythrum 

Salicaria L. and Canna generalis showed the best 

performance, followed by Lythrum Salicaria L. 

and Canna generalis, respectively, indicating that 

a planting with two species had more advantage 

than single species. For TN and COD removal, 

both CWs constructed with gravel and slag 

showed better performance than CWs constructed 

with the mixture of gravel and Ferric-Carbon 

Micro-Electrolysis (Fe/C-M/E) material as 

substrate. For TP removal, however, the mixture 

of gravel and Fe/C-M/E was more effective. 

Greater influent NH4
+
-N load (13.64 g/m

2
) leads 

to a smaller removal rate of NH4
+
-N, TP and COD 

than smaller influent NH4
+
-N load (8.19 g/m

2
) in 

the gravel-based CWs planted with single plant 

species. However, an opposite result was 

observed for NH4
+
-N and TP removal in CWs 

planted with the mixture of two plant species. 

Greater influent TP load (3.74 g/m
2
) showed a 

greater removal rate of TP, but a smaller removal 

rate of NH4
+
-N and COD than smaller influent TP 

load (1.99 g/m
2
) in the CWs constructed with the 

mixture of gravel and Fe/C-M/E. As compared 

with September (23~29�), the removal rate of 

NH4
+
-N, NO3

-
-N, TN, and TP in November 

(5~13�) decreased by about 5~10%, 20~30%, 

13~19%, and 9~13%, respectively. The 

rhizosphere soil urease activities in all types of 

CWs fell with the decreasing temperature, while 

the sucrose enzyme activity showed a fluctuating 

trend. The dominant microorganisms in 

rhizosphere soils in gravel-based CWs planted 

with the mixture of Lythrum Salicaria L. and 

Canna generalis were bacteria (2.7~50.8%), 

followed by fungi (14.2~17.1%) and 

actinomycetes (1.1~1.9%).  

 

In conclusion, acceptable performance of CWs 

could be obtained by optimizing the plants and 

substrate, as a very different anti-impact ability 

was observed in different types of CWs.  

Furthermore, multiple enhancement strategies in 

regard to the removal efficiency of CWs in 

relatively low temperature conditions are 

recommended for future research.  

 

Key words: plant diversity; Fe/C-M/E; influent 

load; environmental temperature; 

microorganisms 
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Mae Moh Mine is the biggest open-pit lignite 

mine in Thailand covering the area of 28 km
2
. Its 

unique characteristic of high sulfate and total 

dissolved solids (TDS) in mine drainage lead to 

an effective treatment way in order to control the 

quality of mine effluent. Therefore, constructed 

wetlands are utilized and targeted at reducing the 

sulfate content, as a result, TDS content will be 

lower than the standard limit (<3,000 mg/L). 

There are 3 constructed wetlands in Mae Moh 

Mine area. Each constructed wetland is comprised 

of 8 treatment bays. The length and width of each 

bay are 300 m and 20 m, respectively. The bay is 

planted with cattails (Typha angustifolia) and 

controlled the water depth of 1 m for promoting 

anaerobic condition that suitable for sulfate 

reducing bacteria (SRB) in order to eliminate the 

sulfate contents. The HRT of the treatment system 

is 30 days.     

At these operational conditions, the reduction of 

TDS up to 30% can be achieved. However, its 

efficiency is fluctuated throughout the years. 

Because of its open-system, many factors can 

have effect on its efficiency. Therefore, some 

studies were conducted in order to improve its 

mailto:*zhuhui@iga.ac.cn


Conference Abstracts 

73 

efficiency such as subsurface flow and modified 

covered lagoon.    

 

Key words: constructed wetland; effluent; lignite 

mine; sulfate reducing bacteria; total dissolved 

solids  
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treatment system for selenium removal: 

incorporation of an algal treatment component  
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Shanghai 200240, P R China; 

*ecojch@sjtu.edu.cn) 

 

Selenium (Se) exposure poses potential risks to 

wildlife at the Salton Sea that provides crucial 

habitat for birds and wildlife as the largest inland 

lake in California. In developing a constructed 

wetland water treatment system, we emphasized 

the role of algae in Se removal in the system. The 

performance was evaluated by measuring Se 

volatilization and accumulation under the 

conditions to be encountered in the field using 

Chlorella pyrenoidosa and Chlorella vulgaris. 

The results show the algal Se removal efficiency 

was little affected by photoperiod, yet 

volatilization became relatively greater in 

dark/light cycles over a longer term. The rates of 

Se absorption and volatilization by C. vulgaris 

were 88% and 77% more, respectively, in the DI 

water, while C. pyrenoidosa acted oppositely, 

indicating C. vulgaris will perform better in Se 

removal if nutrient levels are reduced in advance. 

The presence of sulfate reduced biomass Se, 

especially through volatilization, by 8% for C. 

vulgaris, lessening potential ecotoxicity. Finally, 

C. vulgaris released biomass Se back to the water 

column under hypersaline conditions, leading to a 

6% increase in water Se concentrations. These 

results suggest C. vulgaris be the best alga for the 

treatment of Se laden river water in the Salton Sea 

area, yet a filtering component is required in the 

constructed wetland water treatment system to 

prevent Se containing algae from entering food 

chains. 

 

Key words: algae; selenium; volatilization; 

Salton Sea 

Effects of conservation wetlands on improving 

stream ecological condition in the lower 

Mississippi River Basin 
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Wetland conservation programs (e.g., Wetland 

Reserve Program and Conservation Reserve 

Program) have been implemented throughout the 

Mississippi River Basin to reduce environmental 

impacts from agricultural activities.  However, 

there is limited information on the effectiveness 

of these programs at improving habitat, water 

quality, and biological conditions within the 

receiving streams. To address this issue, replicate 

streams from both cropland (n = 4) and 

created-wetland (n = 4) watersheds were 

monitored monthly from August 2012 through 

July 2013 in southeastern Arkansas contained 

within the Lower Mississippi River Basin.  

Repeated-measures analyses of variance 

(ANOVA) indicated a significant time × stream 

type interaction and a general improvement in the 

majority of habitat parameters and the total 

habitat score in wetland streams.  Water quality 

conditions were generally better in wetland 

streams compared to cropland streams; however, 

high variation with many water quality 

parameters precluded detecting differences.  The 

time (season) effect was significant (P ≤ 0.05) for 

13 of the 14 water quality parameters measured, 

meaning that water quality exhibited seasonal 

trends.  The lone exception was phosphate, 

which exhibited no seasonal variation in either 

stream type.  Among the water quality 

parameters measured, three (water temperature, 

pH, and turbidity) exhibited significant (P ≤ 0.05) 

time × stream type interaction, meaning that the 

stream type effect was not consistent through time 

(seasons).  Fish community sampling collected 

6,543 specimens from 12 species during the study 

period; 4,410 and 2,133 fishes were collected 

from cropland and created-wetland streams, 

respectively.  Fish communities were generally 

similar in cropland and created-wetland streams.  

Although fish community metrics such as species 

diversity, species evenness, and species richness 

index were consistently greater in 

created-wetland streams, increases were never 

significant (p > 0.05).  In fact, fish community 

metrics did not differ between stream types (p > 

0.05) or through time (p > 0.05), and did not 

exhibit any time × stream type interaction (p > 

0.05).  Overall, the wetlands created in 

agricultural watersheds for conservation purposes 

in the Lower Mississippi River Basin 
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significantly improved stream habitat and 

moderately improved water quality, but did not 

affect fish communities. 

 

Key words: wetland reserve program; wetland 

and cropland streams; habitat; water quality; fish 

communities 

 

 

 

Mulit-function research on wetland center for 

chemical industrial park water reuse  
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Widely application of Constructed Wetlands 

(CWs) in domestic wastewater treatment of China 

is developing wetlands into a muliti-function 

wetland system. Wetland center in Changshu 

Advanced Materials Industrial Park (CAMIP) 

(Suzhou, Jiangsu Province, P.R. China) 

successfully improved tail water quality to level 

IV of Environment Quality Standards for Surface 

Water (GB3838-2002) by combination of 

different CW steps and achieved water reuse in 

CAMIP for industrial purpose. Different from 

traditional tail water advanced treatment, wetland 

center is designed under the principle of 

combining landscape and ecological treatment 

technology. Since this center start running till 

2015, the removal rate of TN, NH4-N, TP and 

COD reachs 87%, 91%, 44% and 60%, 

respectively. Also, achieved 853,000m3 industrial 

water reuse, emission reduction on COD and 

NH3-N reached 45 ton, 2.6 ton and creates an 

ecological garden that combines ecological 

wastewater treatment, wetland landscape, habitat 

renovation and educational functions.  

 

Key words: ecological wastewater treatment; 

wetland landscape; ecological restoration; 

ecological education 

 

 

 

The nitrogen fixation by cyanobacteria 

influencing on the nitrogen removal efficiency in 

a constructed treatment wetland 

Xiaodong Zhang, Wei Li, Xu Pan, Lijuan Cui* 

 

(Institute of Wetland Research, Chinese Academy 

of Forestry, Beijing, 100019, China; * 

lkyclj@126.com) 

 

Constructed treatment wetland (CTW) is an 

efficient and green method for purifying 

wastewater from various sources. The nitrogen 

removal efficiency in CTW is influenced by 

various environmental factors. However, the 

nitrogen fixation by cyanobacteria on the nitrogen 

removal efficiency remains unclear. In order to 

understand the role of nitrogen-fixing 

cyanobacterium Anabaena in aquatic 

environment, a monitoring study was conducted 

in a CTW comparing with its effluent source, a 

constructed waterfowl pond in Wildlife Rescue 

and Rehabilitation Centre in Beijing. We 

observed the density of Anabaena, the aquatic 

nitrogen fixation rate (RN), and the nitrogen 

concentration monthly throughout a growing 

season.  

 

We found that the particulate organic nitrogen 

(PON) removal was the primary N-removal for 

the CTW, since the PON removal accounted for 

more than 80% of the total nitrogen removal. The 

Anabaena was observed in waterfowl pond from 

April to September (1.41×107 ~ 86.76×107 cells 

L-1), and was observed in waterfowl pond from 

June to November (0.16×107 ~ 4.03×107 cells 

L-1). The Anabaena accounts for more than 70% 

of phytoplankton and more than 97% of 

Cyanophyta in both of waterfowl pond and CTW 

in September, in which the RN reached to its 

highest value (178.53 ± 56.09 nmol N L-1 h-1 in 

waterfowl pond and 7.25 ± 4.98 nmol N L-1 h-1 

in CTW). Furthermore, the density of Anabaena 

was positively correlated with RN (r = 0.654, P < 

0.001). The RN of both waterfowl pond and CTW 

varied significantly among months (F7,55 = 5.956, 

P <0.001), and were higher in the period from 

August to October (4 ~ 10 nmol N L-1 h-1) than 

that in other months (<1.0 nmol N L-1 h-1). The 

Anabaena bloom appeared in September after the 

Microcystis bloom during June to August in the 

waterfowl pond. Furthermore, the PON 

concentration was positive correlated with RN (r 

= 0.833, P < 0.001), as well as the density of 

Anabaena (r = 0.488, P < 0.001), implying that 

there might be a large proportion of PON come 

from the fixed nitrogen by Anabaena. Moreover, 

the removal efficiency of PON was negatively 

correlated with RN in CTW (r = -0.677, P <0.001). 

Thus, we speculated that the PON might increase 

in CTW due to the aquatic nitrogen fixation, 

resulting in the decline of PON removal 

efficiency.  

 

Our study demonstrated that nitrogen-fixing 

Anabaena bloom might appear at late summer in 

aquatic environments polluted by sewage, and the 

PON removal efficiency might decline due to the 

Tel:0512-62897355
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nitrogen fixation by Anabaena in CTW for 

purifying the sewage water. 

 

Key words: Constructed treatment wetland; 

Nitrogen fixation; Particulate organic nitrogen; 

Anabaena 
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Constructed wetlands (CWs) have been widely 

used to treat various wastewaters for several 

decades. However, CWs would be potential 

hotspots of greenhouse gas emissions to the 

atmosphere when removing contaminant. The 

existence of wetland plants is an important factor 

influencing contaminant removal and greenhouse 

gas emissions in CWs. Therefore, understanding 

wetland plants functioning in greenhouse gas 

transport and pollutant removal provides a key to 

evaluate the sustainability of CWs for wastewater 

treatment. 

 

The controlled wetland mesocosms planted with 

Phragmites australis by using a novel girdling 

method were conducted to assess the role of 

emergent plant in potential O2, N2O, CO2 and CH4 

production and transport, as well as the 

degradation of pollutants in CWs. The girdling 

plant showed an obvious decrease of O2 release, 

but the highest O2 release rates of 158.5 mg 

O2/m
2
/d was obtained with an addition of carbon 

source. Average values of N2O, CO2 and CH4 

fluxes in wetland mesocosms were 0.85 mg N2O 

/m
2
/d, -152.4 mg CO2 /m

2
/d and 0.02 mg CH4 

/m
2
/d, respectively when girdling and adding 

carbon source. Results of the degradation of 

pollutants also revealed that girdling and adding 

carbon source achieved higher removal of 

organics and nitrogen.  

 

Our study indicates that wetland plants stimulated 

transformation of organics and nitrogen by net 

oxygen release from plants, but it could bring a 

raising greenhouse gas emission such as N2O and 

CH4 instead of more CO2 being sequestrated. 

 

Key words: constructed wetland; emergent plant; 

greenhouse gas emissions; organics removal; 

nitrogen removal 
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in a constructed wetland 

Yubo Cui
1
, Hongjie Sun

1*
, Wanjun Zhang

1
, 

Shiquan Wang
2 

 

(
1
College of Environment and Resources, Dalian 

Nationalities University, Dalian 116600, China 

Email: 1050795238@qq.com; 
2
School of 

Environment science & technology, Dalian 

University of Technology, Dalian 116024, China) 

 

Wastewater sludge from metropolitan areas has 

become a source of polycyclic aromatic 

hydrocarbons (PAHs), and may result in pollution 

of soils and plants if applied to agricultural areas. 

It is important to stabilize wastewater sludge 

before its application to agricultural land. 

Constructed wetlands (CWs) have been widely 

applied for stabilization of sludge. In CWs, plants, 

especially reeds, promote degradation of 

pollutants in the rhizosphere and are the principal 

mechanisms for PAH-contaminated sludge 

phytoremediation. We studied PAH removal in 

sludge planted with Phragmites australis 

(common reeds) in onsite experiments over a 

3-year period comprising 2 years of sludge 

application and 1 year of resting. The average 

PAH content in the feeder sludge was 5.7 mg kg
−1

 

(DW), consisting of approximately 48% 

low-molecular-weight (2–3 ring) PAHs, 27% 

middle-molecular-weight (4 ring) PAHs and 25% 

high-molecular-weight (5–6 ring) PAHs. After 3 

years, the average PAH content in stabilized 

sludge was 2.1 mg kg
−1

 (DW), which was lower 

than that of the feeder sludge. Overall, about 66% 

of low-molecular-weight PAHs (dominant type), 

57% of middle-molecular-weight PAHs and 32% 

of high-molecular-weight PAHs were removed 

from the stabilized sludge. Additionally, there 

were spatial variations in PAHs in stabilized 

sludge, with PAHs being highest in the surface 

layer (12-14 cm) sludge, lower in the middle layer 

(6-8 cm) and lowest in the bottom layer (0-2 cm).  

 

Key words: constructed wetland; 

phytoremediation; polycyclic aromatic 

hydrocarbons; reed; sludge treatment 
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Removal of antibiotics and antibiotic resistance 

genes from domestic sewage by constructed 

wetlands: optimization of wetland substrate and 

hydraulic loading 

Jun Chen, Xiao-Dong Wei, You-Sheng Liu, 

Guang-Guo Ying *, Shuang-Shuang Liu, 

Liang-Ying He, Hao-Chang Su, Li-Xin Hu, 

Fan-Rong Chen, Yong-Qiang Yang  

 

(State Key Laboratory of Organic Geochemistry, 

CAS Research Centre for Pearl River Delta 

Environmental Pollution and Control, Guangzhou 

Institute of Geochemistry, Chinese Academy of 

Sciences, Guangzhou 510640, China) 

 

This study aimed to assess removal potential of 

antibiotics and antibiotic resistance genes (ARGs) 

in raw domestic wastewater by various 

mesocosm-scale horizontal subsurface-flow 

constructed wetlands (CWs) planted Cyperus 

alternifolius L. with different design parameters. 

Twelve CWs with three hydraulic loading rates 

(HLR 10, 20 and 30 cm per day) and four 

substrates (oyster shell, zeolite, medical stone and 

ceramic) were set up in order to select the best 

optimized wetland. The result showed that 7 

target antibiotics compounds including 

erythromycin-H2O, lincomycin, monensin, 

ofloxacin, sulfamerazine, sulfamethazine and 

novobiocin were detected, and all selected 18 

genes (three sulfonamide resistance genes (sul1, 

sul2 and sul3), four tetracycline resistance genes 

(tetG, tetM, tetO and tetX), two macrolide 

resistance genes (ermB and ermC), three 

quinolone resistance genes (qnrB, qnrD and qnrS) 

and four chloramphenicol resistance genes (cmlA, 

fexA, fexB and floR)) and two integrase genes 

(int1 and int2) were positively detected in the 

domestic wastewaters. The aqueous removal rates 

of the total antibiotics ranged from17.9 to 98.5 %, 

while those for the total ARGs varied between 

50.0 and 85.8 % by the mesocosm-scale CWs. 

After considering their aqueous removal rates in 

combination with their mass removals, the CW 

with zeolite as the substrate and HLR of 20 cm/d 

was selected as the best choice. Combined 

chemical and biological analyses indicate that 

both microbial degradation and physical sorption 

processes were responsible for the fate of 

antibiotics and ARGs in the wetlands. The 

findings from this study suggest constructed 

wetlands could be a promising technology for the 

removal of emerging contaminants such as 

antibiotics and ARGs in domestic wastewater.  

 

Key words: Antibiotics; antibiotic resistance 

genes; wastewater; constructed wetland 

 

 

 

The screening experiment of the plants applied to 

artificial wetlands in the downstream of Yinmahe 

River basin the tributary of Songhua River* 
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As a tributary of Songhua River, Yinmahe River 

is of 386.8kms long with the basin area of 

1.74×10
4
km

2
, accounting for 24% of Songhua 

River Basin. According to the national pollution 

census, the annual emissions of COD and NH3-N, 

deriving from rural runoff, city and agriculture in 

Yinmahe River basin reached 120071t and 17043t 

respectively, taking up 32% and 33% pollution 

loads of Songhua River, separately. Therefore, 

during the period of the 12
th
 Chinese national 

Five-Year Plan, the project titled “the 

comprehensive treatment of water pollution in 

Yinmahe River Basin and technology research of 

water quality improvement and comprehensive 

demonstration” funded on the “National water 

pollution control and management of science and 

technology major projects” has been set up. 

Correspondingly, the researches on selection of 

appropriate vegetations have been conducted with 

the adoption of single and mixing planting modes. 

Nine typical wetland plants have been chosen as 

follows: Typha orientalis Presl, Heleocharis 

dulcis (Burm. f.) Trin., Phragmites australis, 

Heleocharis dulcis (Burm. f.) Trin., Scirpus 

triqueter L., Butomus umbellatus, Trapa 

bispinosa Roxb., Marsilea L. and Ceratophyllum 

demersum L... The experiment water is taken 

from Yitong River as the tributary of Yinmahe 

River and the volume ratio of the substrate 

consists of the materials represented below: 

zeolite (15-20mm): volcanic ash (8mm): coal ash 

(15-25mm): zeolith (2-5mm) = 2:1:1:2 for the 

purpose of building the artificial wetland in the 

basin. The screening experiments were 

consecutively done for 20 days to observe the 

purification effects of the vegetations above on 

the water nutrients including NH3-N, COD, TN 

and TP, etc. The research results illustrate that all 

the selected wetland plants possess the capability 

to improve the quality of the river water 

effectively in the simulation experiment. However, 

different plants demonstrate certain obvious 

selectivity in the purification effects of 

corresponding pollutants. The Butomus 

umbellatus shows sound purification capability 

on the indicators of TP, COD and NH3-N and the 

removal efficiency are 99.65%、68.22% and 
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99.54%, respectively. Moreover, comprehensive 

effectiveness in purification of TN is attributed to 

Typha orientalis Presl, Trapa bispinosa Roxb and 

Ceratophyllum demersum L. whose removal 

efficiency can reach 66.19%. Heleocharis dulcis 

(Burm. f.) Trin., Phragmites australis and 

Ceratophyllum demersum L perform well in 

purifying NO2-N, shown from the high efficiency 

of 83.64%.  

In addition, the fact that the purification effects of 

one single plant show higher than those in 

combination gives the evidence to the probable 

existence of inter-specific competition, while the 

comprehensive purification effects of multiple 

indicators are better than that of the single 

separate category. 

 

Key words: artificial wetland; wetland plant; 

NH3-N; COD; Northeast China Region 

 

 

 

Construction of Taiping Lake National Wetland 

Park in Anhui Province 

Yong Tang, Keman Shao  

 

(Management Office of Taiping Lake National 

Wetland Park in Anhui Province) 

 

The wetland ecosystem is a typical representative 

of the artificial lake in the middle and lower 

reaches of the Yangtze River and East China, and 

it has outstanding performance with biodiversity 

and ecosystem diversity. The construction and 

management of Taiping Lake national wetland 

park based on the wetland protection and 

restoration, and the total investment has nearly 20 

million Yuan. The water quality of Taiping Lake 

is getting better and better. The main water quality 

has maintained the national standard with state 

two. The ecological system is very stable, and its 

birds and all kinds of aquatic animals increased 

significantly, and the wetland protection and 

restoration have good results. At the same time, 

science education, community building, and 

ecotourism were carried in the park, and it 

received significant ecological benefits, social 

benefits and economic benefits. 

 

Key words: Taiping Lake; wetland park; wetland 

protection; restoration; popular science education; 

community construction 

 

The magic Yonglejiang National Wetland Park, 

Anren, Hunan 

Xiaohua Li 

 

(Anren County Forestry Bureau, Changzhou, 

423000, Hunan Province, China) 

 

Yonglejiang National Wetland Park, located in 

Anren County, Hunan Province, closed to Bear 

Mountain National Forest Park, has planning area 

of 1115.66 ha, and the area of wetlands 858.17 ha, 

which containing a river, pond, island, forest, 

swamps and other natural habitats. The park has a 

large Danxia landscape, with distributing swamp 

meadow, natural lakes, wetlands and other natural 

puddles. The Danxia landform and wetland 

landscape constitutes a beautiful landscape in our 

country. The park has rich paddy wetland 

resources, provides a good habitat for birds and 

fish, and constitutes a complete Paddy-Birds-Fish 

wetland ecosystem. Moreover, as an origin of 

Shennong cultural, the park provides a strong 

cultural atmosphere for tourism. The construction 

of Yongle River National Wetland Park has the 

important significance to protect ecological safety 

of Xiangjiang River, maintain ecosystem integrity, 

and promote biodiversity conservation. 

 

Key words: Yonglejiang; ecosystem; National 

Wetland Park; Danxia landscape; Shennong 

cultural 

 

 

 

The essence of conservation and rational 

utilization in Nanhai wetland  
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Abstract: The work of wetland conservation is 

absolutely a new systems engineering, and it is 

short of the existing experiences and models, at 

the same time we are in the era of the 

development of social contradictions highlighted, 

a lot of new problems、new contradictions and 

new difficulties emerge in endlessly. In the face of 

problems, contradictions and difficulties, the 

Nanhai Wetland actively explore and innovatively 

carry out the work of wetland conservation, 

utilization and management mode adherings to 

the principle of  “ protection priority, scientific 

restoration, reasonable use and sustainable 

development”, and now it achieved remarkable 

results. This paper mainly introduces some ways 

and methods of actively explore about Nanhai 

Wetland on the wetland conservation, utilization 

and management mode. 

 

Key words: Nanhai wetland; innovation; wetland 

conservation; wetland utilization 
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A free water surface (FWS) constructed wetland 

(CW) has been built in 2010 to reduce water 

pollution (nitrate (NO3
-
) and pesticides) in a drained 

agricultural watershed. The off-stream 0.53 ha 

wetland intercepts drainage water from a watershed 

in Rampillon, France, used for intensive crop 

production. The inflow (0 to 120 L s
-1

) is controlled 

by a sluice gate at the inlet allowing to close the 

wetland during the winter months, when no 

pesticides are applied and rainfall events are more 

frequent. An automatic water quality monitoring 

system measures water discharge, temperature, 

dissolved O2, conductivity, pH, NO3
–
 and total 

organic carbon (TOC) in both inlet and outlet. A 

weather station with an eddy-covariance system 

(Campbell Irgason gas analyser + 3D sonic 

anemometer) measures CO2 and H2O fluxes. In 

May and November 2014 and March and October 

2015 one-week high frequency measurement 

campaigns were conducted to study nitrous oxide 

(N2O) and methane (CH4) fluxes using the 

Aerodyne TILDAS quantum cascade laser system 

connected with 12 multiplexer-operated floating 

dynamic chambers, and 6 manually operated 

opaque floating static chambers. In addition, the 

reduction of NO3
–
 concentration was measured in 

nine reactor pipes. Water and gas samples were 

collected for N2O, CH4 and DOC isotope analysis, 

and sediment samples for potential N2 emission 

analysis using He/O2 method. 

 

The three-year average mass removal of NO3-N and 

TOC was about 264 kg NO3-N ha
-1

 yr
-1

 and 2142 kg 

TOC ha
-1

 yr
-1

 whereas inflow and outflow 

concentrations were 14 and 10 mg NO3-N L
-1

 and 

56 and 20 mg TOC L
-1

, respectively. 

 

In in situ pipe reactors, NO3
–
 removal varied from 

31 to 123 mg m
-2

 NO3-N h
-1

, showing positive 

correlation with water temperaturę. The average 

N2O flux was low differing in different CW sections 

from -1.33 to 17 μg N2O-N m
-2 

h
-1

. The average 

potential dinitrogen (N2) flux from sediments was 

high ranging from 1155 to 5518 μg N m
-2 

h
-1

. The 

high N2:N2O ratio and relations between isotope 

signatures indicate to denitrification as the main 

nitrate removal process. Methane flux was 

relatively high: average in CW sections varied from 

-3 to 5547 μg CH4-C m
-2 

h
-1

. The average value of 

the N2O emission vs NO3
-
 removal ratio was 0.04% 

whereas the CH4 emission vs TOC removal ratio 

was 5.9%. The yearly average net ecosystem 

exchange (NEE) of CO2, calculated from the 

eddy-covariance data, was negative, i.e. the wetland 

was a sink of carbon. 

 

Off-stream FWS CWs can be carbon sinks, 

reducing efficiently NO3
–
 without significant N2O 

emission, but turning to a significant CH4 source 

during vegetation periods. 

 

Key words: Carbon budget; Denitrification; 

Dinitrogen; Methane; Nitrate; Nitrous oxide 
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Riparian zones are hot spots for nitrigen (N) cycling 

at high rates of nitrificaton and harbor lots of 

N-processing microbes. Ammonium oxidation, as 

the first step of nitrification, is mediated by 

ammonia-oxidizing bacteria (AOB) and recently 

found ammonia-oxidizing archaea (AOA). The 

habitat adaptation and contribution of both groups 

of distinct ammonia oxidizers in various 

ecosystems and environmental gradients are 

inspiring great academic interests. Baiyangdian 

Lake in North China is dominated by lacustrine 

reed-bed/ditch ecotones for over one thousand years 

and Jiaxing wetlands in South China are governed 

by enhanced plant-bed/ditch systems for several 

years. These two riparian wetlands areas are 

selected for differentiating the structure and 

funcitioning of ammonia oxidizers with regard to 

biogeographical distribution and local 

heterogeneity. 

 

The relative importance of AOA and AOB has been 

debated and extensively compared since the 

cultivation of a marine AOA. In this study, we used 

1-octyne to discriminate the contribution of AOA 

and AOB to nitrification in four root zone soils of 

two areas. Total nitrification activities in root zone 

soils were greater in Baiyangdian Lake (7.0 and 5.3 

mg N kg-1 soil d-1) than Jiaxing wetlands (5.1 and 

1.3 mg N kg-1 soil d-1); the fraction of 

octyne-resistant nitrification ranged from 26.9% to 

90.8% in four sites: AOA dominated the 
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nitrification in Baiyangdian Lake while AOB 

dominated the nitrification in Jiaxing wetlands. The 

AOA and AOB diversity and community structure 

in four root zone soils of wetlands were investigated 

by using qPCR and bar-code 454 pyrosequencing of 

the amoA gene that encodes the alpha subunit of 

ammonia monooxygenase. AOA amoA gene 

abundances were all significantly greater (by 

30-110 fold) than those of AOB in the four root 

zone soils of wetlands, there is no correlation with 

nitrification rate. Phylogentic analysis of bacterial 

amoA sequences showed that there were different 

community structures in both areas, and it is 

correlated with the nitrification rate. 

 

Overall, the niche specialization of AOA and AOB 

in riparian zones is complicated and diversified, and 

it requires further study. From our study, it was 

inferred that soil nitrogen cycling (ammonia 

oxidizer function) was influenced much more by 

the community structure of bacterial and archaeal 

ammonia oxidizers rather than by their abundance, 

and linking the community structure and 

nitrification rate of AOA and AOB will enhance our 

understanding of the ammonia oxidizing 

microorganisms in various wetlands. 

 

Key words: arhcaea; bacteria; ammonia oxidation; 

community structure; abundance 
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In the current study, nitrogen gas (N2, N2O) 

emissions from tropical peatlands (French Guiana, 

South America) were measured and their 

correlation with the soil chemical parameters, 

water regime, and abundances of genes encoding 

denitrification associated nitrite and nitrous oxide 

reductases were analyzed.  

 

The gas measurements and soil sampling from top 

layer were carried out in October 2013 in two sites 

(undisturbed and drainage influenced) of the 

northern part of French Guiana. In both study sites, 

three transects along the groundwater depth 

gradient with three sampling points in each transect 

were established. At each sampling point, N2O 

emissions were measured in six sessions during 

three days using static closed chambers. N2 

emission from the topsoil samples was measured in 

the laboratory applying He-O (N2) method. Soil 

pHKCl, NO3-N, NH4-N, TP, K, Ca and Mg, TN and 

soil organic matter content were determined from 

the collected samples. Bacterial 16S rRNA gene, 

(and marker genes for measuring denitrification 

potential) nirS, nirK, nosZ clade I and clade II 

copies were quantified in the soils using qPCR 

method. DNA extracted from soil samples was 

sequenced on Illumina MiSeq system. 

Metagenomes were used for microbial profiling, 

identifying functional genes and relating them to 

biogeochemical cycles and biological processes. 

 

N2O emissions were significantly lower and N2 

emissions higher in natural sites. Results from 

molecular analyses show that the bacterial 

community was significantly more abundant in the 

natural site while the N2O production potential (by 

the abundance of nir genes) was not different 

between the two sites. N2O reduction potential (by 

the abundance of nosZ genes) was higher in the 

natural area where also the lower mineral N content 

and high groundwater level was detected. A 

systematic variation in nir and nosZ genes 

abundances along the groundwater depth gradient 

in both areas was remarkable. 

 

Variation in dominant bacterial groups between 

drained site samplings was more noticeable, than 

along the groundwater depth gradient in natural site. 

However, ten out of twenty four bacterial genera 

(over 1% of taxonomically classified sequences) 

were shared between two sites (mostly 

Mycobacterium, Rhodopseudomonas, and 

Streptomyces). Archaea in natural sites were 

dominated by methanogens, while Archaea in 

drained sites were more evenly distributed among 

various phylae. 

 

Key words: Denitrification; Dinitrogen; Nitrous 

oxide; nirK; nirS; nosZ 
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This study uses data from a global peatlands’ soil 

and gas sampling campaign. We analysed 

greenhouse gases (GHG) CO2, CH4 and N2O 

emissions related to peat physical and chemical 

conditions in 6 sites of three regions in the 

Americas: a natural fen and a hayfield in Quebec, 

Canada, a paramo and pasture in the Columbian 

Andes, and a bog and a fen on Tierra del Fuego, 
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Patagonia, Argentina. Each site had 3-5 positions. 

Each position was equipped with 3 replicate 

chambers and one observation well. CO2, N2O and 

CH4 effluxes were measured with the dark static 

chamber method. During a 1h session, air was 

sampled from 0.065m
3
 white PVC chambers during 

2–3 days in at least 3 sessions. Groundwater table, 

O2 content, reduction potential and pH were 

recorded from wells. Soil temperature was 

measured at four depths (10–40 cm). Peat chemical 

properties (pH, dry matter, NO3-N, NH4-N, Ca, Mg, 

C, N, S and P) were analysed. All gas and soil 

samples have been analysed in laboratories of the 

University of Tartu and the Estonian University of 

Life Sciences. 

 

In all areas, human-impacted peatlands (hayfield, 

pastures, arable field) showed significantly higher 

CO2 and N2O emissions and somewhat lower CH4 

emissions than the natural bog, fens and paramo. 

CO2 emissions were controlled by soil temperature 

and C content, whereas CH4 flux was related to 

groundwater table. Soil moisture, Total Inorganic 

Nitrogen (TIN; NO3-N + NH4-N), C/N ratio, and 

soil temperature were the main factors controlling 

N2O emissions, which however, appeared 

unregularly. A peatland pasture in the Columbian 

Andes showed the largest average CO2 emission 

(2323 mg C m
-2

 h
-1

) and most probably, the sparse 

vegetation cannot compensate these losses. 

Likewise, high CO2 losses were measured in a 

hayfield in Quebec (565 mg C m
-2

 h
-1

) but here 

vegetation growth is much more intensive. Also, 

these two sites demonstrated the highest Global 

Warming Potential (GWP) value. CH4 losses were 

highest in the Columbian paramo and mountainous 

pasture, in the hayfield in Quebec and in the fen and 

bog in Patagonia (1.21, 0,26, 0.78, 0.61 and 0,19 mg 

C m
-2

 h
-1

, correspondingly), whereas the hayfield in 

Quebec was the largest emitter of N2O (0,070 mg N 

m
-2

 h
-1

). All other sites were negligible 

sources/sinks of both CH4 and N2O. 

 

Agricultural activities, especially crop production 

in lowlands and intensive grazing in mountain 

pastures are the main factor in GHG emissions in 

peatlands studied. Mitigation is possible via 

regulation of grazing intensity and replacing arable 

fields with grasslands. 

 

Key words: Carbon dioxide; C/N ratio; Methane; 

Nitrous oxide; Soil moisture; Total Inorganic 

Nitrogen 
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Classification of wetlands in North America 

G. Randy Milton  

 

(Nova Scotia Department of Natural Resources, 

Kentville, Nova Scotia, B4N 4E5, Canada; 

Gordon.milton@novascotia.ca)  

 

Wetlands have been universally recognized as 

essential ecosystems that must be conserved and 

protected because of their vital and irreplaceable 

ecological and socio-economic roles that directly and 

indirectly contribute to human well-being. They are 

exceptionally diverse and productive ecosystems and 

numerous classification systems have been 

implemented to suit the objectives of specific 

inventories, and not necessarily with the perspective 

of contributing to national or global efforts. Estimates 

of the global extent of wetlands varies due to gaps in 

national inventory coverage and differences in 

definition, methodologies and standards. 

 

Two comprehensive wetland classification systems 

have been developed in North America - the 

Cowardin system is the basis for the US National 

Wetland Inventory and has been adapted for use in 

other countries, and the Canadian Wetland 

Classification System which has not been widely 

adopted at the regional or provincial level where most 

Canadian high resolution wetland inventory and 

mapping has occurred.  The similarities between the 

two systems will be outlined, and the recently 

reinvigorated consideration of needs and questions on 

how to complete a national Canadian Wetland 

Resource Inventory / monitoring program will be 

presented.  

 

Key words: wetland inventory; wetland classification; 

inventory planning 

 

 

 

Through the looking glass: classifying wetlands in 

relation to their possible futures 
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Cook University) 

 

Wetland classification schemes designed to support 

policy and management decisions must look beyond 

historical and contemporary conditions to consider 

the future. Climate change and other global trends 

necessitate a forward-looking approach to wetland 

classification such that potential trajectories of 

wetland change are incorporated. Additionally, 

classification schemes underpinning adaptive 

management and planning approaches should better 

recognize the dynamic nature of wetland ecosystems 

and the landscapes in which they occur. Attributes of 

wetland futures that may be relevant to wetland 

classification could include predictions concerning 

wetland values and ecosystem services, ecosystem 

components and processes and ecological functions 

across a range of scales and time-periods. With 

respect to climate change and other uncertain trends, 

a vulnerability framework that considers likely 

exposure, sensitivity and adaptive capacity might 

provide one approach to incorporating future 

considerations into wetland classification schemes. 

 

Key words: climate change; exposure; sensitivity; 

vulnerability 

 

 

 

Current directions in wetland classification in 

Mediterranean wetlands 

Grillas P., Guelmami A., Perennou C., Galewski T. & 

Sandoz A. 

 

(Tour du Valat, grillas2tourduvalat.org) 

 

During the last decades, the classifications of 

wetlands were mainly based on field collected data 

such as the species composition of the vegetation, the 

soil and hydrological characteristics. These led to 

very detailed hierarchical classification. More 

recently the utilization of Earth Observation (EO) 

data has significantly improved our capacity to derive 

spatial information on land surface habitats and to 

assess their dynamics over time. This has required the 

development of appropriate Land Use/Land Cover 

(LULC) nomenclatures and typologies to be used 

with satellite images (e.g. the CORINE Land Cover 

or CLC classification system of the European 

Environmental Agency).  

 

Due to various reasons, many wetland classes were 

not identified consistently in EO-based wetland 

typologies. This limitation has led the Mediterranean 

Wetland Observatory (MWO), in partnership with 

other wetland experts, to develop a new LULC 

classification by integrating the Ramsar wetland 

classes into the existing CLC system (the 

GlobWetland-II or GW-II project, 2010-2014). This 

new classification is a hybrid system that incorporates 

all Ramsar wetland types as two additional 

hierarchical levels (4th and 5th) within the original 

CLC hierarchical system. The purpose here was to 

assess Land Use and Land Cover dynamics using 

Landsat time series analysis and to derive from this 

analysis spatial indicator on wetland status and trends 

using a very wide definition of these habitats that can 

also be harmonized at the Mediterranean level (MWO, 

2014). However, this new approach proved to have its 

own limitations, mainly due to the fact that the 

identification of some wetland habitats using satellite 

images requires good ecological knowledge of the 

area to be mapped (i.e. vegetation types, hydrology, 
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topography…). 

 

Additionally, to improve the assessment of 

Ecosystem Services (ES) provided by Mediterranean 

wetlands, the MWO is currently working on the 

development of correspondence tables with 

nomenclatures used in MAES (Mapping and 

Assessment of ES), CLC and Ramsar (in the frame of 

the Horizon-2020 SWOS project, 2015-2018). This 

will hopefully enhance the interoperability between 

different LULC classification systems and will 

facilitate the extraction of ES indicators calculated 

from EO-derived maps.  

 

Key words: Classification; wetlands; Earth 

Observation; Ecosystem services 

 

 

 

Wetland classification in South America: traditional 

and new approaches  

Wolfgang J. Junk and Luisa F. Ricaurte 

 

(National Institute of Science and Technology in 

Wetlands (INCT-INAU) at the Federal University of 

Mato Grosso, Brazil & Alexander von Humboldt 

Biological Resources Research Institute, Colombia) 

 

The South American subcontinent covers a territory 

that ranges from the tropics in the north to the 

Antarctic in the south and includes the Andean 

mountains, which extend longitudinally along the 

coast of the Pacific Ocean. On the eastern side of this 

mountain range lie vast plains. High rainfall in most 

parts of the subcontinent has led to the development 

of large wetlands. These have been estimated to make 

up as much as 20% of the subcontinent, but the extent 

of individual wetland   has yet to be accurately 

determined. A major problem regarding wetland 

definition and delimitation is the fluctuating water 

levels in floodplains connected to rivers and the 

riparian wetlands of streams but also in interfluvial 

wetlands. These fluctuations reflect the pronounced 

seasonality of the rainfall in the respective regions. In 

fact, most South American wetlands undergo 

dramatic changes in the size of the flooded area 

during the annual rainfall cycle. The ecological 

background, bio-geochemical processes, and species 

diversity can be understood scientifically on the basis 

of the Flood Pulse Concept, but its application to the 

classification of wetlands and their macrohabitats is 

still in the early stages. While all South-American 

countries provide descriptions of their wetlands, the 

criteria used in their characterization differ. Recently, 

a new classification of Brazilian wetlands and their 

macrohabitats was proposed. This employs a 

hierarchy consisting of hydrologic and 

hydrochemical parameters at the highest levels and 

communities of higher plants at the lowest levels. 

This approach has also successfully been applied to 

Colombian wetlands, except that the country’s large 

landscape heterogeneity requires differentiation 

between geographic macroregions. The successful 

application of this classification system in two 

countries with differing landscapes demonstrates the 

feasibility of elaborating a South-American-wide, 

uniform classification of wetlands and their 

macrohabitats, which would facilitate comparative 

studies and the transfer of knowledge regarding 

wetland management and protection. 

 

Key words: South America; Classification; Flood 

pulse concept; Hierarchical approach; Macrohabitats
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Climate change and its effects on wetland 

biogeochemistry – a comparison of inland and 

coastal wetlands 

Marinus L. Otte 

 

(Wet Ecosystem Research Group, Department of 

Biological Sciences, Dept. 2715, North Dakota 

State University, PO Box 6050, Fargo, ND 

58108-6050, marinus.otte@ndsu.edu) 

 

The idea for this presentation came from an exam 

question the author has used for a course on 

Wetland Science: ‘Discuss the effects on (a) prairie 

potholes in North Dakota and (b) a coastal salt 

marsh in Maryland under each of the following 

scenarios: (1) the REGIONAL (meaning within a 

500 km radius) temperatures over an extended 

period of time (years, decades) are higher and 

precipitation rates lower than before, (2) the 

GLOBAL temperatures over an extended period of 

time (years, decades) are higher and precipitation 

rates lower than before.’ The students are, of course, 

not expected to provide detailed answers based on 

the very latest in science, but they are expected to 

understand that the global scenario would involve 

melting of land-based ice, while the regional 

example does not. Thus coastal wetlands are 

impacted less in the regional scenario than they are 

in the global scenario. But what do we know at 

present, particularly when focusing on 

biogeochemistry? This paper will address the 

differences and similarities between coastal and 

inland wetlands in terms of the effects of climate 

change on their biogeochemistry, and attempt to 

synthesize effects on the scale of landscapes 

considering their interconnectivity as part of large 

watersheds. 

 

Key words: element cycling; inland-coastal 

connectivity; watershed; landscape 
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The tall wetland grass Phragmites australis is often 

the dominant species in wet ecosystems worldwide, 

where it plays a crucial role in ecosystem 

functioning. Understanding the responses of this 

species to changing environmental conditions is 

therefore fundamental for predicting the 

consequences of global change in aquatic habitats. 

Phragmites australis has a high genetic diversity 

and intraspecific variability, a large degree of 

phenotypic plasticity, and a broad ecological 

amplitude.  

 

Over a global gradient – comprising North America, 

Europe and Asia – common gardens are established 

that host a wide selection of different Phragmites 

genotypes belonging to phylogeographic groups 

from all over the world. Photosynthetic, growth, 

elemental and biochemical measurements from 

these common gardens show that some of the 

groups within P. australis differ largely in their 

traits, and especially one group originating in the 

Mediterranean is outstanding in its photosynthetic 

capacity throughout all climates. Also the nutrient 

demand differs for some groups, so eutrophication 

will not result in similar responses in all P. 

australis-dominated ecosystems. Our knowledge of 

the distribution of the genetic groups and the 

evolutionary development of P. australis will be 

considerably increased by further studying its 

acclimation processes to the distinct climates of 

these common gardens. 

 

Key words: common gardens; environmental 

change; Phragmites australis; phylogeographic 

groups; plant ecophysiology 
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Evidence and impacts of climate change in 

Mississippi Delta Wetlands 

Edward A. Laws 

 

(Louisiana State University, College of the Coast 

and Environment, Department of Environmental 

Sciences, Baton Rouge, Louisiana 70813, Email: 

edlaws@lsu.edu) 

 

The abundance of mangroves in the Mississippi 

Delta (roughly 30ºN latitude) is very much 

constrained by the occurrence of subfreezing 

temperatures in the winter. The black mangrove 

(Avicenniagerminans) is the only species of 

mangrove that is currently able to tolerate 

conditions in the Mississippi Delta.  A. germinans 

is damaged by exposure to 0ºC for 24–48 hours but 

is not killed. However, it is killed by exposure to 

–5ºC for 48 hours. 

 

Annual mean temperatures along the coastline of 

the northern Gulf of Mexico have increased by 

about 2ºC during the last 100 years. There has been 

virtually no change, however, in the high 

temperature during the summer. Annual low 

temperatures have increased by about 5ºC during 

the same timeframe. Temperatures as low as –15ºC 

to –5ºC were recorded at New Orleans for periods 

of several consecutive days in 1899, and in 

December of 1989 temperatures in the range –10ºC 

to –5ºC were recorded at New Orleans for two 

consecutive days. However, 1989 was the last year 

that temperatures at New Orleans dropped below 

–5ºC. In 2010 temperatures at New Orleans were 

in the range –5ºC to 0ºC for several consecutive 

days in January, and although some damage of A. 

germinans occurred, there was no evidence of 

mortality. As a result of warmer winter 

temperatures, A. germinans is now well established 

in the Mississippi Delta and has displaced some 

other wetland species in areas where the habitat is 

favorable to propagation of A. germinans. Some 

deliberate propagation of A. germinans has 

occurred to protect coastal infrastructure from 

storm surge. 

 

Key words: climate change; global warming; 

mangroves; Mississippi Delta 
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Coastal marshes are well-known for their potential 

to take up atmospheric CO2, balanced with 

respiratory losses of CO2, CH4, and N2O through 

various biogeochemical processes. This ability to 

sequester carbon (C) is much greater for wetlands 

on a per-area basis than most ecosystems 

throughout the world, facilitating much scientific, 

political, and economic exchange related to their 

value as greenhouse gas sinks. However, a subtle 

balance exists between healthy wetlands and 

deteriorating wetlands that define the degree to 

which a wetland might gain or lose C, which is also 

related to a suite of environmental drivers. Here, we 

describe approximate values for net ecosystem 

exchange (NEEc) of CO2 and CH4 using eddy 

covariance (EC) in comparison with fluxes of CO2, 

CH4, and N2O using static flux chambers from 

deteriorating brackish and healthy freshwater 

marshes in Louisiana, USA. We estimate that a 

NEEc of 148 g C/m
2
/year was lost from the brackish 

marsh. Of this, 11 g C/m
2
/year resulted from net 

CH4 emissions and the remaining 137 g C/m
2
/year 

from net CO2 emissions. Respiratory CO2 losses 

were 1,011 g C/m
2
/year. In contrast, NEEc of 

approximately -570 g C/m
2
/year was taken up by 

the freshwater marsh. Of this, 47 g C/m
2
/year was 

lost from CH4 emissions and -617 g C/m
2
/year of 

CO2 was taken up. The respiratory CO2 losses from 

this site were 358 g C/m
2
/year. Any environmental 

driver (e.g., submergence) that promotes greater 

respiratory emissions of C may facilitate wetland 

loss. Neither site had large fluxes of N2O, thus 

contributing very little to radiative balance for 

either marsh. In fact, the radiative balance of both 

sites was determined using pulsed- and 

sustained-flux greenhouse gas metrics. 

Sustained-flux metrics indicated that both marshes 

had a positive (warming) radiative balance, with the 

degrading brackish marsh having a substantially 

greater warming effect than the healthy freshwater 

marsh. That net respiratory losses of CO2 and CH4 

as estimated through chamber techniques were 2-4 

times higher than the losses estimated through EC 

requires additional understanding of the artifacts 

created by vastly different spatial and temporal 

sampling footprints between techniques. 

 

Key words: Carbon; Chambers; Eddy covariance; 

Environmental drivers; NEE 
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Estuaries are unstable environments with complex 

population dynamics for the frequent turnover of 

the populations.  Estuaries are also extremely 

selective environments for the establishment of life 

because of their salinity conditions. Phragmites 

australis is an important component of coastal 

ecosystems all over the world and is changing its 

global distribution pattern because of climate 

change. Estuaries are important corridors for this 

species for the recruitment of genetic diversity and 

the dispersal of genotypes inland. 

 

We studied the genetic structure of P. australis 

populations in three of the major deltas of China: 

The Yellow River, the Yangtze and the Liaohe, in 

relation to their phylogenetic diversity and the 

genetic polymorphism in the High Affinity K
+
 

Transporter gene HKT1, a gene encoding Na
+
 and 

K
+
 co-transport, and previously found to be 

responsible of salt-tolerance in the Yellow River 

Delta population. 

 

We found genotypes of two distinct P. australis 

phylogeographic groups. One group is related to 

European Phragmites (haplotype O) and the other 

has its distribution range exclusively in Far East 

Asia and Australia (haplotype P) and its 

evolutionary history is connected to that of P. karka 

in tropical Asia. The genotypes of the two 

phylogeographic groups have different ploidy 

levels and dispersal ecology, and hybrids are 

frequent within the populations in which the two 

phylogenetic types are sympatric. The 

phylogeographic diversity of the populations 

determines the genetic structure of the populations 

and their variation in the HKT1 gene sequences. 

 

Key words: Phragmites australis, haplotypes, 

phylogeography, salinity, East China 

 

 

 

Potential impacts of the deepwater horizon oil spill 

on gulf of Mexico wetlands 

Matthew E. Andersen, United States Geological 

Survey 

 

(
1
U.S. Geological Survey, mandersen@usgs.gov) 

 

Coastal wetlands provide very important ecosystem 

services, including habitat for aquatic organisms, 

physical protection from storms, filtering nutrients 

and sediments, and cycling carbon and other 

elements. Changes to the capacity of coastal 

wetlands to provide these ecosystem services may 

be caused by complex interactions between 

physical and biological factors, made more 

complicated by pollution events. The Deepwater 

Horizon oil release into the Gulf of Mexico in April 

2010 was the second largest release of oil into the 

marine environment ever recorded, and it was 

accompanied by the largest application of chemical 

dispersant to the aquatic environment ever recorded. 

As these materials washed ashore they impacted 

coastal vegetation and substrates (physical and 

biological components of the ecosystem). Whether 

or not there are long term impacts to the coastal 

wetlands can only be determined with continued 

monitoring. The available literature will be 

reviewed for current information about the status of 

important physical and biological parameters that 

must be measured for a robust assessment. Current 

available results will be compared to the potentially 

conflicting predictions from 2014 of how this event 

would impact northern Gulf of Mexico wetlands. 

These predictions provide focus to the 

environmental parameters that require long-term 

monitoring to help us objectively determine 

whether this is a long- or short-term impact event 

and how quickly we may expect ecosystem services 

to be restored. 

 

Key words: coastal wetlands ecosystem services; 

Deepwater Horizon; oil impacts on wetlands; 

pollution, monitoring 
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Sea level driven marsh transgression: a field 

manipulative experiment of changes in ecosystem 

structure and function and a coupled numerical 

model of marsh migration 

Glenn R. Guntenspergen, Joel A. Carr, and Joshua 

A. Jones 

 

(Patuxent Wildlife Research Center, U.S. 

Geological Survey, Laurel, MD 20708) 

 

Sea-level rise (SLR) threatens the survival of many 

coastal wetlands. The accepted conceptual 

framework suggests that marsh loss is likely when 

soil building is not capable of offsetting sea level 

rise in the vertical dimension. However, coastal 

wetlands can also respond to SLR by migrating 

horizontally into adjacent uplands when they are 

not restricted by topographic and anthropogenic 

barriers. Upslope transgression may result in 

changes to ecosystem structure and function that are 

not yet fully understood. To address this knowledge 

gap, a large-scale disturbance experiment in 

Blackwater National Wildlife Refuge near 

Cambridge, MD is underway that was designed to 

influence ecophysiological change at the ecosystem 

scale. The experimental area consists of three 

adjacent wetland-to-forest treatments:  1) Cut: 

trees/shurbs removed (3.3 ha, fall 2014); 2) Girdled: 

trees girdled to induce slow die-back (1.9 ha, 

Winter 2014); and, 3) a control forest (1.4 ha). Each 

treatment area is sub-divided into five elevation 

bins ranging from the lowest elevation 

characterized by a wetland plant community 

(Spartina patens/Distichlis spicata; 0.300 – 0.349 

m NAVD88) to forest at the highest elevation 

dominated by Pinus taeda (0.600 – 0.700 m 

NAVD88). Within each bin, five vegetation survey 

plots, accompanied by light sensors, have been 

established. Surface elevation change within each 

bin is being measured using the surface elevation 

table (SET. New SET’s accompany a long-term 

SET dataset of the control treatment which shows a 

net increase in elevation of ~ 2 mm over ~ 14 years 

of records which is less than the regional increase in 

sea level over the same interval. Preliminary data 

indicates that forest removal and tree girdling 

removed enough canopy cover to increase the 

intensity of light reaching the vegetation plots 

compared to the control treatment. Data from this 

experiment will also help to further parameterize a 

marsh transgression model developed to enhance 

our understanding of the effects of sea-level rise on 

coastal wetlands. 

 

Key words: Sea-level rise; transgression; 

vegetation 
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China) 

 

The authors study sedimentary sequences formed 

since the last postglacial in the Yellow River Delta 

area, reconstruct paleo-environmental evolutions 

since nearly 10000 years ago, and analyze controls 

of the evolutions upon the coastal wetland 

successions, on the basis of sedimentary 

observations, benthic foraminiferal and AMS 14C 

dating from five cores drilled in the Delta area in 

2007, together with historic records and remote 

sensing data. Around 8720 Cal aBP, the rising sea 

level reached the study area and the then accretion 

rate of the tidal-flat wetlands was in the range of 

0.4-0.7 cm/a, much less than the rising rate (0.96 

cm/a) of the sea level. Remarkably, deltaic wetlands 

were considered transient stages in the hydrarch 

development of a terrestrial climax community 

from offshore marine area. The lateral succession 

patterns from prodelta to tidal flat wetlands were 

built by the study on sedimentary sequences, while 

the process of vegetation covered wetlands in upper 

delta plain was studied by overlapping historic 

shoreline migration, wetland distribution and 

topographic maps using a spatial-operation function 

of Geographical Information System (GIS). The 

comparisons between the modern and old Yellow 

River Deltas’ patterns revealed that the wetland 

succession rates increased by 8-33 fold faster after 

the year 1855. Although the wetland succession 

patterns in the YRD are exceptional, anthropogenic 

effects, including climate change, are creating 

conditions that will likely accelerate wetland 

succession in many other river deltas. 

 

Key words: sea level rise; wetlands successions; 

deltaic progradation; coastal wetlands; Yellow 

River Delta area 

 

 

 

 



Conference Abstracts 

90 

Paper Session 

Annual mangrove mapping and change detection 

2000-2015 on Pohnpei Island, FSM using 

vegetation change tracker methodology 

Elitsa Peneva-Reed
1
, Zhiliang Zhu

1
, Chengquan 

Huang
2
, Min Feng

2 

 

(
1
U.S. Geological Survey, Reston, VA, USA; 

2 

Department of Geographical Sciences, University 

of Maryland, College Park, MD, USA) 

 

Mangrove forests in the Federated States of 

Micronesia (FSM) are among the world’s most 

efficient habitats for sequestering carbon and 

provide a range of other important ecosystem 

services such as mitigation of the effects of large 

tropical storms. Mangroves on the island of Pohnpei, 

FSM provide these services but are threatened by a 

number of stressors that are expected to intensify in 

the future. This study presents an approach for 

monitoring annual changes in mangrove 

distribution on the island of Pohnpei using Landsat 

imagery. This work contributes to a larger project 

investigating mangrove vulnerability and resilience 

under the onset of climate change and sea level rise.  

 

Even though previous research studying mangroves 

on the Micronesian islands dates back to the 1940s 

using traditional forest inventory practices as well 

as remote sensing data, use of exhaustive Landsat 

data for the past 15 years (a period of unprecedented 

acceleration of climate change) has not been 

conducted. For this study, all available Landsat 

surface reflectance data from 2000 – 2015 over 

Pohnpei (path/row 51/99), a total of 82 images, 

were used to develop the monitoring approach. It is 

critical to use as many high quality images as 

possible in such geographic locations, due to 

persistent cloud cover. The stack of 82 images is not 

evenly distributed throughout the study period as 

there are fewer available observations earlier in the 

collection period compared to the latter part of the 

period after Landsat 8 was launched in 2013. The 

data were processed using a method called 

vegetation change tracker (VCT). The VCT 

approach produces an integrated forest z-score (IFZ) 

for each pixel and two attributes for each detected 

change -- change year and change magnitude. The 

magnitude is the difference between the IFZ value 

of the change year and the mean IFZ value of forest 

observations of the entire Landsat stack.       

 

Validation of the mangrove map and change 

products was performed using acquired very high 

resolution data dating back to 2000 through 2015, 

as well as by collecting ground data points during 

the 2016 field season.  The field data collection 

serves as both accuracy assessment and for 

collecting mangrove species-specific characteristics 

such as height and diameter. The data are used 

together with known mangrove allometric 

equations for estimating tree volume and above 

ground biomass. Results of the study include total 

mangrove area coverage, annual mangrove change 

for the time period 2000 – 2015, and estimated 

mangrove carbon stock and change.  

 

Key words: coastal ecosystems; mangroves; 

Pohnpei, Federal States of Micronesia; Landsat; 

remote sensing; Vegetation Change Tracker; 

accuracy assessment; ground control points 

 

 

 

Aeration of below-ground tissues of Phragmites: 

convective throughflow ventilation and gas 

diffusion in aerenchyma and gasfilms 
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1
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2
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Aarhus University, Aquatic Biology, Department 

of Bioscience, Aarhus, Denmark, 
2
Copenhagen 

University, Department of Biology, Copenhagen, 

Denmark) 

 

Climate change is predicted to increase water levels 

and the frequency of flooding in wetland areas, and 

this may impede the ability of emergent 

macrophytes such as Phragmites australis to 

maintain internal gas transport and delivery of 

oxygen to below-ground tissues. One adaptation 

that could assist aeration under fluctuating water 

levels is gas films on the surface of leaf sheaths, 

which during submergence increase the gas-water 

interface and allow stomata to remain open. We 

tested whether gas films on the leaf sheaths of P. 

australis aid in maintenance of convective gas flow 

during partial submergence and thereby partial 

oxygen pressure (pO2) in rhizomes. During partial 

submergence plants continued to pressurize with 

static pressures up to approx. 400Pa demonstrating 

an ability to produce convective gas flow during 

flooding. Removal of gas films in partially 

submerged plants resulted in a significant reduction 

in gas flow rate and a decrease in pO2. Complete 

submergence resulted in both pressure and gas flow 

dropping to zero and a reduction in rhizome pO2, 

showing that gas films only help to maintain a 

higher gas flow when in direct contact with the 

atmosphere. As the relationship between pO2 and 

gas flow rate is hyperbolic, a small increase in gas 

flow may create a large increase in pO2, leaving P. 

australis more tolerant towards increased flooding 

frequency as a consequence of future climatic 

changes.  

 

 

 

Causal mechanisms of organic matter 

decomposition in tidal freshwater forests impacted 
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Tidally-influenced freshwater forested wetlands 

along the Gulf of Mexico and south Atlantic coasts 

of the United States are currently experiencing 

degradation and eventual conversion to oligohaline 

marsh as a result of increasing tidal inundation, 

saltwater intrusion, and decreased freshwater flow, 

all attributable to climate and land use change. 

These environmental drivers affect plant production, 

community composition, nutrient cycling, and 

organic matter dynamics. To understand how 

sea-level rise, saltwater intrusion, and other indirect 

impacts of climate change affect organic matter 

dynamics, we measured rates of root and rhizome 

belowground decomposition as well as root zone 

elevation change along a salinity gradient. 

 

We established sites along two tidal wetland 

landscape transects on the coastal reaches of the 

Waccamaw River (South Carolina, USA) and 

Savannah River (Georgia, USA) with four sites 

along each river.  The sites represent a gradient in 

salinity including a healthy tidal freshwater forest 

(salinity < 0.1 psu), a moderately degraded forest 

(salinity 0.5-2.1 psu), a highly degraded forest 

(1.7-3.9 psu), and a fully converted oligohaline 

marsh (3.3-4.7 psu). We found a significant increase 

in root and rhizome decomposition in the 

moderately and highly degraded forests compared 

to the healthy forest and a decrease in 

decomposition rate as salinities increased in the 

oligohaline marsh (P < 0.0001). Furthermore, 

surface elevation decreased in the initial stages of 

saltwater intrusion, but increased in the oligohaline 

marsh (P < 0.0010). This trend indicates that 

belowground decomposition plays an important 

role in regulating tidal freshwater elevation 

dynamics.  

 

The rate of organic matter decomposition is 

influenced by temperature, oxygenation, nutrient 

availability, salinity, microbial community 

composition, and detritus quality. To better 

understand these controls on organic matter 

decomposition in wetlands experiencing salinity 

intrusion, we also developed a structural equation 

model to test causal mechanisms of organic matter 

decomposition along the salinity gradient. We 

found a number of the paths proposed in our 

hypothetical causal model lacked statistical support 

from this dataset, including the effects of 

temperature. However, there was a direct effect of 

flood depth and salinity on decomposition.  

Indirect effects of salinity were modified through 

community composition and litter quality; increases 

in salinity resulted in changes in community 

composition from a tree-dominated to an 

herbaceous-dominated system with more labile 

organic matter.   

 

The response of decomposition and elevation 

change to increasing salinity is attributed to 

interactions between environmental drivers that 

change along varying temporal and spatial scales.  

Processes like decomposition occur on a much finer 

spatial scale than climate driven changes in 

temperature and sea-level rise, but may have 

significant implications for wetland elevation 

change and sustainability. This information will 

help predict future habitat quality and organic 

matter accumulation in tidal freshwater forested 

wetlands through variable climate years. 

 

Key words: tidal forested wetland; marsh; 

decomposition; saltwater intrusion; organic matter 

 

 

 

Driving biogeochemical forces controlling coastal 

peatland ecosystems 

Josepha M. H. van Diggelen, Alfons J. P. Smolders, 

Leon P. M. Lamers 

 

(
1
B-WARE Research Centre, Nijmegen, 

Netherlands, j.vandiggelen@b-ware.eu) 

 

Wetlands with highly organic soils (peatlands) 

cover over 4 million km
2
 in 180 countries 

worldwide (3% of the world’s land area) and 

contain 30% of the global soil carbon (C) pool. 

Anthropogenic factors such as global warming, 

increased atmospheric deposition and 

drainage-based land use, affect several 

redox-sensitive microbially-mediated processes 

which result in altered hydrology, peat 

decomposition, soil subsidence, eutrophication, 

acidification, loss of biodiversity and increased 

greenhouse gas emissions. This seriously threatens 

the current status of coastal peatlands and their 

remaining resources and services such as 

hydrological regulation, biodiversity and global C 

storage. Worldwide, more than 50%, and in more 

densely populated areas such as Europe, North 

America, and East Asia even more than 80% of our 

wetlands have been lost or severely degraded.  

 

More hydrological changes are still to be expected, 

as it is predicted that global temperatures will 

increase with 1 to 5◦C in the 21st century, leading to 

changed precipitation regimes and enhanced 

respiration rates, but also sea level rise, or an 

increase of the number and severity of extreme 

weather events. Peatlands are highly sensitive to 

altering hydrological conditions, or increasing 

oxygenation of the peat soil. Oxygen (O2) 

availability is one of the main drivers that controls a 

number of biogeochemical processes involved in 

carbon (C), nitrogen (N), and phosphorus (P) 

cycling, affecting ecosystem functioning and 

biodiversity. We will discuss results of large-scale 

field research and controlled experiments which 
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unravel key mechanisms that are affected by 

anthropogenic factors such as global warming, 

causing the deterioration of coastal peatlands. A 

clear understanding of biogeochemical processes is 

essential to help future prospects for restoration of 

peatlands, and maintenance of their high 

biodiversity and ecosystem services in a changing 

environment.  

 

Key words: peatlands; biogeochemical processes; 

nutrient cycling; oxygen 

 

 

 

Impacts of climate change and sediment deficit on 

deltas: innovative options to adapt to high-end 

scenarios of relative sea-level rise 
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We hypothesize that fluvial-dominated deltas could 

survive high rates of relative sea level rise (RSL> 

1cm yr
-1

) that characterized the post-glacial period 

and will likely characterize the next centuries due to 

global warming.  

 

There are several natural mechanisms in deltas 

enhancing the feed-back between flooding and 

vertical accretion that can be managed in an optimal 

way in order to maximize elevation gain to cope 

with RSLR, tending to enhance the efficiency of the 

deltaic sedimentary trap: an increase in the 

frequency of delta lobe switching with accelerated 

SLR leading to the formation of new lobes in 

shallow areas, an increase in the frequency and 

magnitude of flood events in the delta plain as a 

consequence of an increased overflowing through 

the river natural levees, leading to enhanced 

sediment deposition,an increase in the frequency 

and magnitude of overwash events in the delta 

fringe allowing sandy beaches to quickly adapt to 

SLR. 

 

This of particular relevance for adaptation to 

high-end scenarios of climate change. The current 

view is that coastal protection is the best strategy for 

future SLR up to 2 to 5 m, and beyond 5 m the 

retreat would be the best (or the only) strategy.  

However, for the case of deltas a more functional 

adaptation strategy based on restoration can be 

envisioned provided that natural processes and 

ecosystem functions can be managed to increase 

system’s resilience. The central element of this 

alternative strategy is the idea of “rising grounds”, 

instead of “rising dikes”, but a combination of both 

can also be foreseen and may be needed in many 

cases. This means that “rising dikes” will be only 

feasible if “rising grounds” is also implemented; if 

not, retreat will be the only long-term alternative. 

We propose the idea of “rising grounds” through 

controlled river sediment supply and other 

techniques as the main innovative nature-based 

adaptation strategy for deltas to cope with RSLR. 

 

Key words: deltas; relative sea-level rise; 

restoration; nature-based solutions; high-end 

scenarios; adaptation pathways 

 

 

 

Mangrove eco-system and tiger population 

dynamics in climate change scenario  
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The largest natural low-lying mangrove ecosystem 

in the world is situated in the Sundarban, the largest 

delta of river Ganges situated in between the India 

and Bangladesh region with a spatial coverage of 

around 10,284 square km. Due to the large coastal 

mangrove eco-system this area is very much 

suitable for the living habitat of Royal Bengal 

Tigers (Panthera tigris tigris). It is being observed 

that the mangrove coverage shows a decrease trend 

in the present decade compared to past because of 

climate change i.e. increase in Temperatures, 

coastal storms, rise in sea level etc. At the same 

time, it is also found that the Tiger population 

decreased to 350 (in year 2000) from 500 (in year 

1960).  Now the current estimation shows only 

about 150–200 tigers in that area. The declining is 

mainly due to poaching, climate change and habitat 

loss. In this study we have emphasized the impact 

of climate change (both natural and anthropogenic 

scenario) on the mangrove and in turn Tiger habitat 

over the Sundarban region by considering 

multi-source climate parameters (satellite and real 

observation) and the mangrove, tiger data from 

available sources and developing the 

climate-mangrove-tiger interactive modeling.  

 

This model estimation shows that due to the climate 

change the sea level rise and increase in the storms 

along east coast of India about 18% of mangrove in 

next 30 years (by 2050). Also the simulation 

analysis shows that up to 45% of suitable tiger 

habitat (in terms of forest cover and climate 

parameters like optimum temperature, rainfall, 

humidity etc.)  in the Sundarban region could be 

lost in the next 30 years. Also there will be a drastic 

migration of the tiger population from Sundarban to 

other regions. This study will help the researchers to 

understand the climate change and its impact on the 

coastal biodiversity particularly on mangrove 

ecosystem and Tiger habitat.  

 

Key words: climate change; mangrove ecosystem; 

tiger habitat; coastal biodiversity 
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Methane emissions in Mediterranean wetlands and 

rice fields 
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Wetlands are the largest natural source of 

atmospheric methane while rice fields, considered 

semi-natural wetlands, are the leading source of 

anthropogenic methane emissions. The Ebro Delta 

is one of the most important wetland complexes in 

the Mediterranean with 65% of its area covered by 

rice fields. 

 

The aim of this study was to assess the greenhouse 

gas emissions in Ebro Delta from natural wetlands 

and rice fields (year 2013) and to assess the 

seasonal pattern emissions from rice (year 2015).  

 

Methane samples were collected using the 

non-steady state gas-sampling chamber method. 

From May to October 2013 samples were taken 4 

times in natural wetlands and in two rice fields, one 

grown under conventional and one under an organic 

cultivation system. In 2015, fifteen conventional 

rice fields were sampled monthly from May to 

October. 

 

Natural wetlands emitted less methane (0.39±0.08 

mg C- CH4 m
-2

 h
-1

) than did rice fields (21.79± 

5.05mg C- CH4 m
-2

 h
-1

), which despite showing 

similar overall emissions, displayed the opposite 

seasonal pattern: in May, highest and lowest 

emissions were observed in organic and 

conventional rice (43.72±20.09, 0.15±0.01 mg C- 

CH4 m
-2

 h
-1

, respectively) whereas the opposite 

pattern was found in October (11.24±5.13 for 

organic and 29.09±3.51 mg C- CH4 m
-2

 h
-1

 for 

conventional).  

 

The seasonal (May to October 2015) emission mean 

was ca. 8 mg C- CH4 m
-2

 h
-1

, with two peaks 

occurring in August and October. Larger methane 

emissions occurred during post-harvest, coinciding 

with straw incorporation, which were 2.5 fold larger 

than the overall mean. We therefore recommend the 

inclusion of post-harvest season in the estimation of 

global GHG emissions from paddy rice, usually 

neglected, to avoid underestimations.  

 

Key words: methane; greenhouse gas; 

Mediterranean; wetlands; rice fields 

 

 

 

Reassembly of vegetation along coastal gradients 

following hurricanes 
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Research Intention 

After hurricanes, coastal freshwater swamps 

damaged by saltwater surge may have a different 

trajectory than those damaged by wind. Also, 

regeneration in gaps created by salinity intrusion 

could have an important role in shaping future 

coastal vegetation patterns. This study compares 

salinity versus wind-driven impacts of hurricanes 

on vegetation structure and regeneration along 

coastal wetland gradients after Hurricane Sandy on 

the Delmarva Peninsula (Delaware, Virginia, 

Maryland, USA). 

 

Methods 

Structural damage was surveyed along transects 

along coastal gradients from saltmarsh to 

freshwater wetland. The regeneration potentials of 

coastal wetland species, types and gradients were 

studied by conducting a seed bank assay and 

examining responses to various water regimes 

(unflooded and flooded to 8 cm) and salinity levels 

(0, 1, and 5 ppt). Seed bank responses to treatments 

were compared using general linear models. 

Species relationships to treatment and geographical 

variables were explored using Non-Metric 

Multidimensional Scaling. 

 

Results 

After a salinity surge from Hurricane Sandy, some 

swamps along the Pocomoke River (MD) had 

elevated salinity so that individuals of some salinity 

intolerant species died (e.g., Taxodium distichum). 

Post-hurricane environments of flooding and 

salinity mostly suppressed the regeneration of 

species in these coastal wetlands, even at low 

salinity levels (1 and 5 ppt). Even though maritime 

forest was positioned adjacent to saltmarsh along 

the coastal gradient, maritime forest was intolerant 

of salinity intrusion. At the same time, both 

saltmarsh and fresh marsh were less affected by the 

salinity and flooding treatments in the greenhouse 

experiment. Thus, the regeneration pattern of 

species, wetland types and gradients were affected 

in different ways by post-hurricane conditions of 

salinity and flooding. 

 

Conclusions 

Hurricanes have the potential to drive long term 

changes in vegetation because of the differential 

effect of salinity intrusion and wind breakage on 

different vegetation types and their subsequent 

regeneration along the coastal gradient. Long-term 

forest composition with climate change will 

depends on the individualistic responses of species 

to these hurricane environments and the frequency 

and intensity of these disturbances. 
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Within limits, coastal wetlands adjust to changing 

sea levels by increasing or decreasing vertical 

accretion. The current consensus on how marshes 

engineer their elevations centers on complex 

biogeomorphicfeedback loops involving both 

above- and belowground organic production. 

Depending on initial wetland elevations relative to 

the tidal prism, positive or negative feedbacks lead 

to either new stable elevations or accelerated 

submergence and eventual conversion to open water. 

The contribution of pore space in accommodating 

changes in relative sea level is rarely considered. 

Fifteen years of observations at salt marshes in 

microtidal coastal Louisiana, with annual 

subsidence rates varying between 0.5 and 0.9 cm, 

suggest an important role for pore space and a lesser 

role for above- and belowground production in 

controlling changes in elevation. These data, 

collected by U.S. Geological Survey, suggest 

marshes adjust to increases in relative sea-level rise 

primarily by increased pore space if suspended 

sediment concentrations in surface water remain 

unchanged. Conversely, marshes gain or lose 

elevation, respectively, if suspended sediment 

concentrations increase or decrease.  Marsh 

elevations rapidly gain elevation with even small 

increases in suspended sediment availability at low 

elevations relative to the tidal prism, but do not gain 

much more elevation if theirinitial elevations are 

high relative to the tidal prism. To capture the 

relations among marsh elevation, soil pore space 

and soil mineral and organic density, we propose a 

power function asymptomatic on the y-axis 

(elevation) as bulk density (surrogate for mineral 

matter, x-axis) increases. The function, termed 

Marsh Accommodation Zone (MAZ), is thought to 

represent the zone of relative wetland stability 

between elevation and varying rates of relative 

sea-level rise.    

 

Key words: coastal wetlands; sea level; Marsh 

Accommodation Zone (MAZ) 
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Sea level rise, changes in precipitation, and 

anthropogenic hydrological modifications are 

mechanisms that can cause salinization of tidal and 

non-tidal freshwater wetlands around the world. We 

are interested in understanding how persistent 

saltwater intrusion affects tidal freshwater marsh 

plants and soil microbes, and how those effects on 

biota subsequently affect important ecosystem 

carbon transformations.  

 

These interactions are being examined in a tidal 

freshwater marsh on the Pamunkey River (Virginia, 

USA), where the automated pumping of brackish 

water is increasing the salinity of marsh plots from 

freshwater to oligohaline levels. Previously, we 

performed a similar experiment in a Waccamaw 

River (South Carolina, USA) tidal freshwater marsh. 

At each site, chambers that enclose plants and soil 

have been used to measure fluxes of carbon dioxide 

(CO2) and methane (CH4) between the marsh and 

atmosphere to quantify ecosystem-scale primary 

production and respiration in response to saltwater 

intrusion. Periodic measurements of soil CO2 and 

CH4 production potentials are used as an indicator 

of soil biogeochemical responses to the stressor. 

The first manipulations at the Virginia site were 

conducted in 2015, where we found that saltwater 

intrusion decreased all measured fluxes between 

marsh and atmosphere by 40-50% within 1.5–2.5 

months of beginning the experiment. Although 

potential rates of soil CH4 production were 

suppressed in plots receiving the brackish water 

additions, the manipulations slightly (but 

non-significantly) increased soil CO2 production, 

suggesting that aboveground plant processes 

primarily drove the decreases in ecosystem-scale 

CO2 emissions. During the first year of 

manipulation at the South Carolina site, saltwater 

intrusion caused only a transient decrease in CH4 

emissions and no treatment-related changes in CO2 

fluxes between the marsh and atmosphere, but there 

were persistent reductions in all measured fluxes 

starting in the second growing season.  

 

Thus far, our data indicate that saltwater intrusion 

consistently decreases ecosystem-scale primary 

production and respiration (including CH4 

emissions), despite large differences in soil 

characteristics [e.g., organic matter: 20% (Virginia) 

vs. 70% (South Carolina)] and plant communities 
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between the sites. Because carbon accumulation is a 

key contributor to soil accretion in tidal freshwater 

wetlands, these salinization-driven alterations to the 

wetland carbon cycle have implications for future 

wetland sustainability in the face of rising sea 

levels. 

 

Key words: biogeochemistry; coastal wetland; 

decomposition; global change; greenhouse gases; 

salinity 
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Heavy metals (As, Cd, Cr, Cu, Hg, Pb, Zn), organic 

carbon (Corg) and grain size of 223 surface 

sediment samples in upper Liaohe Delta plain and 

150 surface sediment samples in neighboring 

shallow sea wetland were analyzed to evaluate the 

spatial distribution and quantify metal enrichment. 

The increasing sequences of the measured heavy 

metals concentrations in sediments are 

Hg<Cd<As<Cu<Pb<Cr<Zn for upper delta plain 

and Hg<Cd<As<Cu<Pb<Zn<Cr for shallow sea 

wetland, and the results of two-sample-t-tests 

indicate that the differences between upper delta 

plain and shallow sea wetland are significant for 

heavy metals except Cd, Zn and Pb, that is higher Cr, 

Cu and lower as, Hg for upper delta plain compared 

with shallow sea wetland. The spatial distributions 

of heavy metals demonstrate that anthropogenic 

inputs are major causes for heavy metal 

contamination with hotspots near cities. The 

process of the sedimentation of fine particles was 

the dominant factor in controlling the transport and 

distribution of trace metals, validated by high 

correlation between grain size and heavy metals. 

The metal enrichment factor (EF) and 

geoaccumulation index (Igeo) were calculated to 

assess the anthropogenic contamination, which 

indicate unpolluted to slightly polluted for Pb and 

Zn, moderate degree of contamination for the others 

both in upper delta plain and shallow sea wetland. 

Based on analysis of pollution load index, 

percentage of sites contaminated by metals are 

75.8% for upper Liaohe Delta plain and 68.7% for 

adjacent shallow sea wetland. 

 

Key words: Heavy metal; Liaohe Delta wetland; 

surface sediments; contamination assessment 
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Mangroves play an important role inpersistent 

organic pollutantsmaintenance in coastal ecosystem. 

Mangrove ecosystems have suffered significant 

anthropogenic contaminant inputs due to 

theirlocation close to urban development. To 

evaluate the characteristics of polycyclic aromatic 

hydrocarbons (PAHs)as well as assess their sources 

and the risks they pose in Dongzhaigang, China, 30 

surface sediment samples were collected and 

analysed. Our results indicate that the total 

concentrations of the 16 PAHs ranged from 13.04 to 

464.05 ng g
−1

dw (mean value of 67.09 ng g
−1

dw), 

which were generally lower than those in other 

coastal environments in China and in other 

countries. The compositional patterns were 

dominated by four-ring PAHs, including 

fluoranthene, Pyrene, benzo[a]anthracene and 

chrysene. Petrogenic sources, specifically, 

petroleum spills, were the dominant sources of 

PAHs in the surficial sediments of mangroves in 

Dongzhaigang, China. Selected ratios of PAHs 

from two-tailed Pearson correlation analysis and 

principal-component analysis for different sites also 

indicate pyrolytic sources of PAHs in this area. 

Results of the ecological risk assessment show little 

negative effect of most of the PAHs in the surface 

sediments. The data obtained in this study reveal 

relative low PAHs pollution in the mangrove 

swamps of Dongzhaigang, China. 

 

Key words: PAHs; characterization; ecological risk 

assessment; mangrove; Dongzhaigang 
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Ao Phang Nga National Park, is a shallow bay, 1-4 

meters in depth, in the Andaman coast of Thailand. 

It was established as a marine national park in 1981 

and was also registered as a Ramsar site in 2002. 

The bay consists of 42 islands with mangrove forest, 

mud flat, seagrass bed, and coral reef, a total area of 

over 40,000 ha. Recently, the severe coral bleaching 

event in the Andaman Sea was reported in 2010. 

 

Ecological resilience to climate change in two coral 

communities, Ko Batang and Ko Lawa Yai, in Ao 

Phang Nga National Park was assessed following 

the 2010 coral bleaching event. Although high 

percentages of dead coral cover were recorded at 

the study sites, the percentages of live coral cover 

were in a range of 25-32%. The coral species 

composition at both study sites was much different. 

The dominant coral species at Ko Batang were 

Goniopora spp., Galaxea fascicularis, Podabacia 

crustacea and Merulina scabricula while Acropora 

pulchra, Platygyra pini, Favia speciosa and Porites 

lutea were dominant at Ko Lawa Yai. The potential 

threat to these coral communities was heavy 

sedimentation which is greatly influenced by river 

water.  

 

The present study highlights the importance of 

management strategies for coastal marine 

ecosystems, including coastal habitat zoning for 

multiple uses, effective tourism management and 

prevention of land-based pollution. The long-term 

monitoring program for coral communities in Ao 

Phang Nga National Park is urgently needed to 

facilitate science-based management of coral 

communities for sustainable tourism in Thailand. 

 

Key words: coral community; climate change; 

resilience; management; Andaman Sea 

 

 

 

Distribution and source analyses of particulate 

organic carbon during summer, 2013 in Yellow 

Sea and Bohai Sea, China 

Haibo
1,2,3

, Shaofeng Pei
3, Lisha

 Wang
1,2 

 

(
1
College of Chemistry and Chemical Engineering, 

Ocean University of China, Qingdao 266100, China; 
2
Key Laboratory of Marine Chemistry Theory and 

Technology, Ministry of Education, Ocean 

University of China, Qingdao 266100, China; 
3
Key 

Lab. of Coastal Wetland Biogeosciences, China 

Geological Survey, Qingdao 266071, China) 

 

Based on the data of particulate organic carbon 

(POC), chlorophyll a (Chl a) and total suspended 

particles (TSP) as well as hydrological environment 

parameters collected during the summer of 2013 in 

the Yellow Sea and Bohai Sea, we examined the 

spatial and temporal distribution patterns of POC, 

and possible factors influencing POC contents and 

distributions in various water masses characterized 

by temperature and salinity. Results show that POC 

concentrations ranged from 102.3 μg/L to 1850.0 

μg/L, with an average of 383.7 ± 269.6 μg/L, and 

declined from nearshore to offshore areas but 

increased from surface to bottom layers. The high 

concentration of POC appears at northern of 

Jiangsu Province because of the runoff input, 

mixing effect of longshore currents and enriched 

phytoplankton photosynthesis, and at the layers of 

both 10 m and bottom in the northeast area of the 

northern Yellow Sea. Influenced by ocean 

circulations, phytoplankton productivity was 

relatively lower in the middle of the southern 

Yellow Sea, and resulted in the lower POC 

concentrations in this regional area. Vertical 

distribution shows that POC concentrations were 

higher and mixed well in the nearshore area because 

of terrestrial input and resuspension. Controlled by 

ocean circulation and the Cold Water Mass, 

phytoplankton productivity was relatively lower in 

the middle of southern and northern Yellow Sea, 

and correspondingly decreased POC concentrations. 

In the water masses characterized by high 

temperature and low salinity, POC distributions 

were mainly influenced by phytoplankton primary 

production and resuspension. In the water masses 

characterized by moderate temperature and salinity, 

primary production of phytoplankton was the major 

source of POC. In the cold water mass of bottom 

layers, the main sources of POC were particle 

deposition and resuspension. 

 

Key words: particulate organic carbon; chlorophyll; 

Yellow Sea; Bohai Sea; water mass 
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Aquatic ecosystems globally are threatened by 

eutrophication caused by surplus nutrients due to 

external and internal loading. Shallow water bodies 

and coastal zones with wetlands are in a key role 

regulating nutrient loading, retention and cycling. 

Due to climate change predictions wind forcing on 

aquatic ecosystems is foreseen to increase. Internal 

nutrient loading due to wind-induced sediment 

resuspension is one of the key threats to our aquatic 

ecosystems. To define the importance of wind 

forcing and the role of macrophytes on sediment 

resuspension in the changing climate, we performed 

field studies in the coastal zone of the Baltic Sea 

and two large lakes with differing trophic state: 

mesotrophic Lake Pyhäjärvi (Finland) and 

hypereutrophic Lake Taihu (China). In the study, 

the enforcing effect of wind and dampening effect 

of vegetation were important factors affecting 

resuspension. 

 

Key words: biogeochemistry; buffer zone; climate 

change 
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Two mass coral bleaching events occurred in 

shallow water coral communities of Ko Khang 

Khao, the Inner Gulf of Thailand, caused by 

elevated seawater temperature in 2010 and heavy 

flooding in 2011.  

 

A long-term monitoring program for coral 

communities around Ko Khang Khao revealed that 

the elevated seawater temperatures in 2010 caused 

bleaching of 64% of coral colonies. Most colonies 

of Pocillopora damicornis and Acropora spp. died 

following the bleaching event. The low salinity and 

associated environmental factors during the 

flooding in 2011 caused mass coral bleaching 

around the island. Over 90% of the survived 

colonies of P. damicornis from the 2010 bleaching 

event were bleached in 2011. The observed 

bleaching event in 2011 heavily impacted Acropora 

spp. (60-70%) and Porites spp. (30-40%). The 

heavy flooding in 2011 also caused mass mortality 

of the dominant sea urchin Diadema setosum (about 

60%) and impacts on bivalves and sea cucumbers.  

 

The present study suggests that the long-term 

resilience of coral communities in the Inner Gulf of 

Thailand depends on the frequency and severity of 

coral bleaching events caused by both high 

seawater temperature and flooding. Strategic action 

plans for coral reef management in the Inner Gulf of 

Thailand under the period of climate change are 

urgently required. 

 

Key words: coral community; bleaching; flooding; 

resilience; Gulf of Thailand 
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Liaohe Delta wetlands, covering an area of 3287 

km
2
with one percent of Suaeda salsa, 24% of 

Phragmites australis, and 75% of rice paddy, have 

important ecological functions including surface 

water storage, wildlife habitat, biodiversity 

conservation, nutrient cycling, carbon sequestration, 

and as a sink for other chemicals. Each of these 

functions is considered to be dependent on 

climatological and hydrological processes, the 

variability of which is poorly understood.  

We investigated 4-year hydrological monitoring, 

including every hour records for water tables and 

conductivities, and eight major ion concentrations 

of groundwater from monitoring wells (K
+
, Na

+
, 

Ca
2+

, Mg
2+

, HCO3
-
, CO3

2-
, SO4

2-
, Cl

-
) were also 

analyzed three times a month. In addition to the 

monitoring activities, we also collected 86 samples 

from monitoring wells, major rivers, seawaters, 

rainwaters and surface waters to analyze the stable 

isotope compositions (δ
18
O and δD) in April, 

August, September, and November of 

2014.Rainfall and temperature data were compared 



Conference Abstracts 

98 

with water-table well andpiezometer data in and 

around one wetland. The data suggest the wetlands 

operate as a focal point for ground water recharge 

under different climate conditions, individual 

rainfall events and the practices of water table 

managements of wetlands in the Liaohe Delta. The 

dynamic nature of the hydrology in these wetlands 

clearly indicates they are not isolated system as 

previously believed. 

 

Key words: the stable isotope; major ion; surface 

water-ground water interaction; groundwater; 

wetlands; the Liaohe Delta 
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Appling Landsat TM digital images of 1991 and 

2011 for the Liaohe River Delta, the landscape of 

the Liaohe River Delta was divided into nine 

different landscape types. The soil organic carbon 

density was calculated based on the laboratory data 

of soil samples from field investigations in 2012. 

The soil organic carbon density was spatially 

interpolated by Kriging interpolation method of 

ArcGIS. Combined with areas of landscape types, 

the soil organic carbon stocks (0-20 cm) of the 

Liaohe River Delta in 1991 and 2011 were 

estimated. The results showed that the soil organic 

carbon densities varied in the range from 0.58 

kg/m
2 

to 9.75 kg/m
2
 and the soil organic carbon 

storages were estimated about 1935.92×10
4
 t in 

1991 and 1863.87×10
4
t in 2011. We attribute this 

large loss of carbon in the soil profile to rapid land 

use changes. Constructions of levies along the 

shoreline have triggered large instantaneous losses 

of sequestered sediment carbon through the 

destruction of 278.06 km
2
 of tidal flats. Our results 

revealed that the Liaohe River wetlands may not 

serve as a net sink of carbon. These results may 

serve as scientific guidance for decision makers in 

determining an effective way to maintain the soil 

carbon pool in the wetlands of the Liaohe River 

Delta. 

 

Key words: Soil organic carbon; landscape pattern; 
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The Liaohe Delta is situated in the Liaoning 

Province in northeast China and comprises a 

wetland area of around 4300km
2
. About 786 km

2 
of 

that is marsh vegetated by common reed 

(Phragmitesaustralis (Cav.) Trin. Ex Steud). The 

reed marshes in the Liaohe Delta represent probably 

the largest reed fields in the world. However, of 

those wetlands 2200 km
2
 are paddy (Oryza sativa), 

and only having an area of 150 km
2
 covered by 

seablite (Suaeda salsa).  

 

Seven shallow drillings of 30~40m-long and 20 

engineering drillings of ~30 m-long were 

accomplished for the paleoenvironment and 

paleoclimate research in this area. The results 

revealed that the Liaohe Delta wetlands were jointly 

accommodated by the Liaohe River in the east side 

and Dalinghe River in the west side respectively. 

The Holocene transgression reached the present 

shoreline of northern Liaodong Bay about 8500 cal 

aBP which turned the fluvial environment to 

estuarine wetland environment in this area. When 

the sea level reached its highest position around 

7000 Cal aBP and then the delta began to prograde 

and wetlands adapting to the progradation appeared. 

The estuarine wetland environment turned into the 

deltaic one in this area with a large increase in 

sediment flux and runoff into the Bohai Sea during 

the Holocene Megathermal. The accretion in the 

wetlands of the east became rapidly during 5000 cal 

aBP at the Liaohe River depocenter while the west 

at the Dalinghe River depocenter received rapid 

deposition after 3000 cal aBP. Deforestation and 

Cultivation led to a significant increase in the 

sediment flux after 1000 cal aBP which boosted the 

development of wetlands in this area. The wetlands, 

however, partly suffered the erosion because of 

sharp decrease in sediment influx due to plenty of 

dams and reservoir constructions in the upper 

stream after 1950. Hence, the geological evolution 

of the Liaohe Delta wetlands are highly related with 

Holocene sea level change and paleoclimate 
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evolution, while anthropogenic activity also 

become a remarkable factor for the wetland 

evolution in the Liaohe Delta. 

 

Key words: Coast wetlands; Sea level change; 

Paleoclimate evolution; Anthropogenic activity; 

Liaohe Delta 
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Estuarine habitats act as a buffer system between 

coastal and terrestrial ecosystems, and so are 

particularly susceptible to the impacts of increased 

nutrient inputs. Here, we examined the effects of 

nutrient driven growth of Ulva lactuca and Ulva 

intestinalis on Sarcocornia pacifica, the dominant 

salt marsh plant in Elkhorn Slough Estuary, 

California. We also investigated the impacts of 

temporal and spatial variation in macroalgal blooms 

on the growth and survival of Sarcocornia pacifica.  

 

We examined historical aerial photos of Elkhorn 

Slough to estimate Ulva abundance from 1930s to 

2010; the abundance values of 2000, 2005, and 

2010 were compared to ammonia, nitrate, and 

phosphate concentrations of those years. Ulva 

abundance increased over time, but was not 

significantly related to nutrient concentrations. We 

also conducted a field experiment that tested the 

effects of Ulva coverage on Sarcocornia pacifica 

using two treatments; Sarcocornia pacifica free of 

algae and Sarcocornia pacifica covered by algae. 

Sarcocornia pacifica consistently covered had 

significantly lower percent cover, percent flowering, 

and canopy height than plots clear of Ulva. We also 

monitored drift algal abundance of 15 areas along 

the salt marsh edges of the estuary over a 3-month 

period. Algal density in these areas varied over the 

time period, but in some areas algal density 

remained consistent for at least 2 months or longer. 

However, the overall wrack density along the main 

channel of the estuary was not consistent over time. 

Sarcocornia pacifica abundance appears to be 

decreasing due to excessive algal cover, which can 

result in marsh erosion and dieback.   

 

Key words: macroalgal blooms; eutrophication; 

salt marsh dieback; coastal erosion 
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Wetlands are important ecosystems that provide a 

variety of ecosystem functions including the 

provision of habitat for wildlife, flood protection, 

and erosion control. Wetlands are also fragile that 

are more vulnerable to pressures from a range of 

natural and social-economic driving forces, and the 

area of wetlands is decreasing in the world. 

Potential effects of climate change in the future are 

likely to have impacts on groundwater in the 

wetlands so as to affect the wetland function. 

Therefore, the need for evaluate the potential 

impact of climate change on groundwater in the 

wetland quantitatively is essential. In this paper, the 

response of the groundwater levels to climate 

change scenarios was quantified using a 3-D 

groundwater flow numerical model for Liao River 

Delta Wetland. The model data mainly came from 

field investigation and monitoring including 

groundwater level data series of 10 observation 

wells for two years (2013-2014). Climate change 

impacts on the groundwater system were based on 

the following scenarios: increasing of precipitation, 

cutoff of Liao River, storm surge, and sea level rise. 

The modeling result shows that climate change will 

impose great impact on the groundwater in the 

wetland, causing the extent of wetlands to change. 

The average groundwater level will decline by 

0.61m by 2050 when the sea level rise at the rate of 

2.9 mm/y which is the rate of sea level rise at 

between 1980 and 2012 in China. Storm surge 

among the scenarios will also greatly change the 

groundwater levels and cause damage to wetland 

environment. Suitable management strategies for 

water resource are imperative under climate change 

for maintaining the function of wetlands in Liao 

River Delta.  

 

Key words: climate change; groundwater; 

numerical model; wetland; Liao River Delta  
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restored wetlands during the growing season 
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The CO2 fluxes of various treatments within 

constructed(vegetatedwithseablite) and 

restored(vegetated with common reed) wetlands 

located in LiaoheDelta in growing seasons are 

measured by the dark static chamber technique in 

three consecutive years. Also, the relevant 

environmental factors are also obtained such as 

salinity, pH, HCO3
-
of upper 20 cm soil porewater, 

above and below ground biomass and soil moisture. 

The objective is to explore the pattern of CO2 

emission and its response to the environmental 

factors during the growing season in constructed 

and restored wetlands. In constructed wetlands 

(CW), 67-94% of ecosystem CO2 flux(Reco) is from 

standing plants (Rplant=Reco-Rsoil), while 6-33% 

derives from soil respiration (Rsoil) during the 

growing season. But the ratio (Rsoil/Reco) increases 

since September and reaches up to 63% in October. 

Moreover, Reco is positively correlated with both 

temperature and biomass. While, in the restored 

wetland(RW), Rplant and Rsoil contributes 35-91% 

and9-65% to Reco respectively, and both Reco and 

Rcut (CO2 flux from reed stem after being cut) are 

positively correlated with biomass and moisture 

with Rsoilbeing positively correlated with 

temperature. Generally, pattern of CW can be 

described as Reco>Rp (CO2 flux from only seablite 

after being cut)>Rplant>Rsoil, whereas pattern of RW 

is quite complicated in the experimental growing 

seasons. 
 

Key words: CO2 flux; pattern; constructed wetland; 

restored wetland; Liaohe Delta 
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The organic matter (OM) in marine sediments is 

mainly from marine and terrestrial sources. 

Terrestrial organic matter can be transported into 

the marine systems by river discharge and 

atmospheric deposition. Estuary and the adjacent 

sea is the main sink for the sediments and associated 

organic carbon. Influenced by human activities, a 

great deal of land-derived OM were accumulated in 

estuary and the adjacent sea which had high 

biological primary productivity. As over 80% of the 

global organic carbon buried in estuaries and the 

adjacent sea, OM plays a key role in the global 

carbon cycle. 

 

Fifty-three surface sediment samples from the 

Liaohe River Estuary, China were analyzed for total 

organic carbon (TOC), total nitrogen (TN), stable 

carbon isotopic composition (δ
13

C) of organic 

matter, and n-alkanes. The distribution of organic 

carbon correlated well with sediment grain size 

with the finest sediments having the highest 

concentration, suggesting the influence of 

hydrodynamics on the accumulation of sedimentary 

organic matter (SOM). The TOC/TN (organic 

nitrogen) ratios and δ
13

C indicated mixed marine 

and terrestrial sources of SOM. Total n-alkanes 

concentrations varied over 100-fold from 0.33μg/g 

to 51.04μg/g (dry weight) with the maximum 

terrigenous/aquatic n-alkane ratio observed at the 

Liaohe River Estuary (LRE) due to higher plant 

OM from riverine inputs. CPI and TAR of n-alkanes 

indicated a mixed marine/terrestrial source for the 

SOM. In this study area, the distribution 

characteristics of the n-alkanes mainly appeared in 

unimodal and bimodal distribution. 

 

Key words: surface sediments; organic matter; 

aliphatic hydrocarbons; sources; Liaohe River 

Estuary 
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The polycyclic aromatic hydrocarbons (PAHs) of 

55 surface soil samples from the wetlands in the 

Liao River Delta, Northeast China were measured 

in order to apportion their sources. The total 

concentrations of 16 US EPA priority PAHs and 

alkyl-PAHs in this region ranged 106-3,148 ng g
-1

 

(dry weight) (average: 550±565 ng g
-1

) and
 

54-5,564 ng g
-1

 (average: 517±838 ng g
-1

), 

respectively. Based on the positive matrix 

factorization (PMF) analysis of alklyated and parent 

PAHs, six sources of PAHs were identified 

including petroleum (23%), biomass burning (23%), 

air-soil exchange (18%), coal combustion (17%), 

traffic emission (14%) and biogenic origin (6%). 

The positive correlation between low molecular 

weight (LMW) PAHs and TOC contents could 

demonstrate a potential positive influence of TOC 

on the accumulations of LMW PAHs in soils by the 

air-soil exchange. The petrogenic PAHs may pose a 

limited harmful effect on aquatic organisms 

although they were abundant in the area. 

 

Key words: PAHs; sources; PMF; risk assessment; 

soils; coastal wetlands in Northeast China 

 

 

 

Brief analysis of the restoration project design on 

Shihu Wetland in Wuhan 

Cong Shi     

 

(Nanjing University Ecological Research Institute 

of ChangShu, 215500, Jiangsu, China) 

 

The restoration project of Wuhan Shihu wetland is 

not only an organic composition of China-France 

ecological model city, but also a demonstration 

project that responds to the call of sustainable 

development strategy of Hubei province and 

national sponge city construction.  

 

The ecological restoration project of the wetland is 

in respect of the rules of wetland natural succession 

to protect wetland’s biodiversity and stability of 

ecosystem structure, and obeys the guiding 

ideology of the function developing of wetland 

ecology system. Based on scientific planning and 

implementation and combined with its following 

supervision and management, it is beneficial to 

boost orderly circulation in material and sustainable 

development on ecological factor, reaching the aim 

that mankind and nature live together harmoniously 

and permanently. During the design process of the 

restoration project of Wuhan Shihu wetland, it is 

creative in designing forest-marsh wetland so as to 

meet the demands of habitat and breeding for 

wading birds; besides, bushwood-marsh wetland is 

designed to provide wading birds with feeding 

zones while the herbal-marsh wetland provides 

habitat for batrachians and reptilian. What’s more, 

the design of lake wetland could help meet the 

environmental requirement of biological diversity 

in a certain area, and the forest restoration areas 

have been designed to restore forest ecosystem. 

Through scientific planning, it is easy to protect the 

ecosystem in Shihu area and adjust measures to 

local conditions, restoring wetland restoration 

according to different zones. 

 

Key words: wetland; sponge city; ecology system; 

restoration project 
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Elements Should be Considered for Planning Sustainable 

Natural System of Wetlands
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Phytoremediation of thallium polluted wetland by 

Arundodonax. 

Gaozhong Pu, Denan Zhang, Danjuan Zeng, 

Guangping Xu, Yuqing Huang
*
 

 

(Guangxi Key Laboratory of Plant Conservation and 

Restoration Ecology in Karst Terrain,Guangxi 

Institue of Botany,Guangxi Zhuang Autonomous 

Region and Chinese Academy of 

Sciences,Guilin,541006,China; 

*pukouchy@163.com) 

 

Soil and water contamination by heavy metals 

isbecoming serious environment problems all over 

theworld. The outstanding biological performance 

andnon-food utilization of bioenergy grass possibly 

make itto be the best candidate for phytoremediation 

of heavymetal-contaminated soil and water, but 

evidence is limited. 

 

Arundodonax is a perennial rhizomatous grass, native 

to the freshwater regions of Eastern Asia. Because of 

its high biomass, stronger adaption and unique 

physiological features whereby it readily absorbs and 

concentrates toxic chemicals from contaminated soil, 

A. donax is widely cultivated to yield non-food crop 

and bio-accumulator, especially via phytoremediation 

processes. Therefore, there are more and more 

researches have payed attention to A. donax as trace 

element bio-accumulator, energy forage and biocar et 

al. Although there are numerous data on the 

physiological and biochemical parameters, 

photosynthesis and heavy metal pollution of the soil, 

such as Pb, Cd and Cu et al., it was little known about 

the effects of Tl pollution on plants. 

 

With a pot culture of simulated Thallium 

(Tl)-polluted wetland, this paper studied the 

capability of A. donax in accumulating these heavy 

metals, their distribution in the plant and their effect 

to physio-ecological characteristics of A. donax. Our 

study indicates that the amount of Tl accumulation in 

leaves, stems and roots of A. donax increased with 

increasing Tl (from 0 to 2.5µg/L), and was still higher 

under high level Tl (50µg/L) than lower level Tl (< 

2.5µg/L). However, high level Tl stress (50µg/L) was 

significantly inhibited chlorophyll synthesis, and thus 

reduced the primary photochemical efficiency of PSII 

(Fv/Fm), potential activity of PSII (Fv/Fo), apparent 

quantum (Yield). Meanwhile, Tl application mainly 

negatively influenced various photosynthetic 

parameters like Pn, Tr and Gs and SOD activity. 

Nevertheless, intercellular CO2 concentration (Ci) 

showed a contrary trend with Pn due to the effect of 

nonstomatal factors, and POD and CAT increased 

under high lever Tl stress, showing H2O2 converts 

increased after 4-month growing of A. donax. This 

study suggests that A. donax was a tolerant plant 

species to Tl may be mainly through induced 

antioxidant machinery. 

 

Key words: Arundodonax; Thallium; Antioxidant 

enzymes; Chlorophyll fluorescence; wetland 

 

 

 

Construction practice of Guangxi LiPu Lijiang 

National Wetland Park  

Zhiye Yu, Yuan Huang 

 

(Guangxi LiPu lijiang national wetland park 

management office, Guilin, 54100, Guangxi, China) 

 

Guangxi Lipu Lijiang National Wetland Park is 

located in the south of Guilin, Guangxi, and source 

area of the Pearl River basin. The wetland park has a 

total area of 695.28 hm
2
, including wetland area of 

391.37 hm
2
, and the wetland ratio is 56.3%. Lijiang 

River originated from old foothills of Dayao 

Mountain in Jinxiu County. The park is part of an 

important water conservation area of Nanling 

Mountain. At the same time, it is the mother river of 

Lipu County. The construction and management of 

Lijiang National Wetland Park is based on the 

wetland protection and recovery. By developing 

popular science education and community 

co-building and using wetland resources reasonably, 

to protect the region's ecological environment and 

rich natural resources. The park is to protect wetland 

ecological function area and basin as a whole 

ecological security, to protect wetland biological 

habitats and biodiversity. 

 

Key words: Guangxi Lipu; wetland park; wetland 

protection; restoration
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Environmental Flows and Wetlands Water Requirements



Conference Abstracts 

105 

Paper Session 

Assessment of physicochemical parameters to 

diversity and distribution of aquatic macrophytes in 

seasonal wetlands through water quality index 

approach 

Rameshkumar. S,
 *
 Rajaram. R 

 

(Department of Marine science, Bharathidasan 

University, Tiruchirapalli-620024, Tamilnadu, India, 

*Email: rameshkumarbotany@gmail.com) 

 

The present study aims to assess the physicochemical 

parameters and distribution of aquatic macrophytes of 

seasonal wetlands flowing into the coast of Palk Bay, 

South east coast of India. We tested the hypothesis 

that physicochemical parameters and macrophyte 

communities of wetlands and their relationship of 

water quality are affected by direct and indirect 

human activities and land use changes in the 

surrounding habitat. Water quality parameters like 

temperature, pH, salinity, TDS, DO, turbidity, 

electrical conductivity, were estimated in all the three 

stations. The statistical tools such as ANOVA, 

correlation and WQI of physico-chemical parameters 

were interpreted. One-way analysis of variance 

(ANOVA) was carried out that, there was no 

significant difference at p> 0.05 level for the 

parameters f value ranged from 0.180 to 2.478, the 

lowest observed in pH and highest in TDS, despite 

statistically not significant. Water quality index has 

been used to evaluate the status of wetland, found that 

very poor water quality in all three Stations (WQI >76) 

These statuses of parameters play a significant role in 

the distribution of macrophytes. In station 1, seven 

species are recorded and four species are least 

concern categories of RET list. In Stations 2 and 3 

covered by 10 and 12 species respectively and 7 and 5 

species are under IUCN RET list especially least 

concern in stations 2 and 3 respectively. The 

distribution of macrophytic vegetation in the wetland 

covered by submerged macrophytes (7 species), 

rooted floating weeds (6 species.), floating weed (1 

species.) and rooted macrophytes (1 species). Among 

the 15 species, a total of eight species are under IUCN 

categories especially least concern viz. Myriophyllum 

spicatum L, Hydrilla verticillata, Nymphaea nouchali 

Burm.f, Ceratophyllum demersum L, Lemna minor L, 

Marsilea quadrifolia L, Patamogeton nodosus poix, 

and Najas minor. The species of Ceratophyllum 

demersum L, Egeria densa planch, Myriophyllum 

spicatum L, Hydrilla verticillata, Chara globularis 

and Najas minor are recorded in all stations. 

 

Key words: Seasonal wetland; Physico chemical 

parameters; Water quality Index; Macrophytes; 

Tamilnadu; India  
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Water level fluctuations (WLF) are natural patterns 

which are necessary for the survival of many plants, 

guaranteeing both the productivity and biodiversity of 

the wetlands. Nevertheless, how changes in 

vegetation are linked to seasonal WLF and the 

underlying mechanisms remain unclear. 

 

Based on the Classification and Regression Tree 

model (CART), we analyzed available vegetation 

data (surface area) of two typical vegetation types 

(Carex spp. and Phragmites spp.) in Poyang Lake 

wetlands. We evaluated the ecological effects of 

seasonal WLF prior to the growth period of these 

plants in an attempt to identify key hydrological 

factors that influence the variability of wetland 

vegetation patterns. 

 

We found that WLF in the summer flooding season 

were the most significant hydrological condition for 

distribution of Carex spp. in Poyang Lake wetlands, 

followed by WLF in the autumn retreating season. 

While for distribution of Phragmites spp., WLF in the 

summer flooding season also play a dominant role, 

and WLF of the spring rising season were also 

screened out as the next important hydrological 

variable. In other words, the effect intensity of 

seasonal WLF varies in species and time in Poyang 

Lake wetlands. Deep water plants, Carex spp., 

respond to variations in WLF more slowly than the 

shallow-water plants, Phragmites spp. 

 

The distribution dynamic of Carex spp. and 

Phragmites spp. under certain seasonal WLF patterns 

result from not only the hydrological adaptability of 

each species but also species competition between the 

two plant types. Specifically, the dynamic WLF 

pattern in the study period of 1990-1999, with high 

lake levels in the summer wet season and spring 

rising season, ultimately resulted in a decreased 

coverage area of Phragmites spp. and a relatively 

stable coverage area of Carex spp. In addition, the 

dynamic WLF pattern of 2000-2009, characterized by 

low lake levels in the summer wet season and autumn 

retreating season, ultimately resulted in an increased 

coverage area of Phragmites spp. and a slightly 

dropped coverage area of Carex spp., which 

eventually resulted in the expansion of the entire 

wetland vegetation community.  

 

The findings of our study reveal the main reason for 

this dynamic change in the wetland vegetation 
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structure. Understanding that variations in WLF may 

result in the ecological and structural breakdown or 

physical degradation of this wetland area is useful for 

predicting the possible ecological succession of the 

Poyang Lake wetlands in the near future. 

 

Key words: wetland vegetation; Phragmites spp; 

Carex spp; water-level fluctuations; CART model 
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The changes of water ecological characteristics in 

Hongjiannao Basin play a significant role to show the 

climate and environmental changes of the arid area of 

Northwest China. Therefore, in this thesis the 

ecological changes of Hongjiannao Basin under 

different water conditions are analyzed by the field 

survey and the experimental determination of the 

water, vegetation and soil of the basin. The water 

ecological characteristics and the ecological effects 

caused by the water changes of the basin are revealed. 

It provides an important basis for further study of the 

dynamic change of wetland and the implementation 

of the related policies. 

 

The existed ecological characteristics of Hongjiannao 

Basin show that Hongjiannao lake has already been a 

slightly saltwater lake for its pH is 9.35 and the total 

alkalinity is 1.39g·L
-1

. The average 

groundwater-level is 1.31m and the average hydraulic 

gradient is 3.28‰. The soil of Hongjiannao Basin is 

mainly sandy soil, and it can be divided into six 

textures which include sand, loamy sand, sandy loam, 

loam, silt clay loam and clay loam. The dominant 

species of the vegetation are grass-inch moss, moss 

grass, salsa, reeds, Artemisia and Salix. The adverse 

ecological succession model of the basin is salt 

marshes, swamp meadow, grassland, forest and grass, 

grassland of sand and sand. 

 

The ecological effects caused by the water change 

mainly include the effects to soil and the effects to 

vegetation. The soil organic matter and the water 

content decreases as the attenuation of water and the 

order from high to low is salt marshes, swampy 

grassland, grassland, forest and grassland, grassland 

of sand and sandy. The content of organic matter is 

from 4.37g·kg
-1 

to 2.3g·kg
-1 

while the moisture is 

from 26.23% to 4.27% in soil. The sand content 

increases with the attenuation of water, and it is from 

73.35% to 88.6%. The order from low to high is Salt 

marshes, swampy grassland, grassland, forest and 

grassland, grassland of sand and sandy. The 

succession of vegetation which showed by the 

changes of the groundwater is Carex duriuscula, 

Carex tristachya, Salsa (alkali Allium), Reed, Salix 

(Artemisia) and tamarisk. The suitable groundwater 

table of those plants is 0~3m, 0.1~1.9m, 0.4~2.3m, 

0.4~2.3m, 0.4~3.6m, 0.6~4.3m and above 1m. The 

biomass and vegetation cover of the different 

succession stages have different peaks. It is found out 

by the study of water ecological effects that with the 

change in water conditions, the soil organic matter 

and the composition of the sand has changed while 

the vegetation succession, so that it will lead to the 

changes of patterns of hydrological ecological 

communities in the basin. 

 

Key words: Hongjiannao Watershed; Ecological 

characteristics; Water-ecological effects 
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The conservation of biodiversity is strategic for the 

economy of Brazilian Wetlands and for the well 

being of its population. However, due to human 

pressures, the very existence of many of the vital 

services wetlands provide now depends on new 

policies aimed at wise management. Ten years have 

passed since the session in a symposium about 

comparative biodiversity of seven globally 

important tropical wetlands. During this time, the 

needs for conserving biodiversity in the Pantanal 

grew faster than the acquisition of knowledge. To 

attend these needs, a scientific basis for policies to 

achieve wetland conservation and sustainable 

usewas developed along two approaches. First, the 

adoption of the macrohabitats concept (Nunes da 

Cunha & Junk 2014) and its use as a management 

unit and biodiversity study. The second approach 

concerns the phenomenon of woody encroachment 

and its impact on biodiversity. At the moment, 

policies to guide Pantanal wetland management are 

not sufficient to ensure long-term conservation of 

its habitats. In order to contain encroaching-plants 

in the natural environment it is necessary to have 

the ecological knowledge of the encroachment 

impacts. The dichotomy of interest in the 

encroachment management consists in maintaining 

macrohabitat diversity while guaranteeing the 

livelihoods of the ranchers but warding off 

deforestation. To successfully achieve this in the 

Pantanal and other wetlands requires considering 

the principles of wise management. 

 

Key words: plant encroachment; tropical wetland; 

wise management; macrohabitat classification 

 

 

 

Functional diversity and adaptations to flooding in 

the Amazon and the Pantanal of Brazil 

Pia Parolin
1,2

 & Cátia Nunes da Cunha
3,4,5 

 

(
1
Dept. Biodiversity, Evolution and Ecology of 

Plants, Biocentre Klein Flottbek, University of 

Hamburg, Ohnhorststrasse 18, D-22609 Hamburg, 

Germany; pparolin@botanik.uni-hamburg.de; 
2
INRA, University of Nice Sophia Antipolis, CNRS, 

UMR 1355-7254 Institute Sophia Agrobiotech, 

06903, Sophia Antipolis, France; 

Pia.Parolin@sophia.inra.fr; 
3
Federal University of 

Mato Grosso (UFMT), Department of Botany and 

Ecology, Institute of Bioscience, Cuiabá, Brazil. 

Contact e-mail: catianc@ufmt.br.,
4
National 

Institute of Science and Technologyfor Wetlands 

(INCT-INAU), Cuiabá, Brazil.
5
Centro de Pesquisa 

do Pantanal (CPP), Cuiabá, Brazil.) 

 

Functional diversity, especially regarding plant 

ecophysiology, is still poorly understood in tropical 

wetlands. Despite the ecological and economical 

importance of plants growing in tropical wetlands, 

the ecology and functional diversity has been 

studied only in few selected species. These show 

very high tolerance to flooding and/or drought, and 

various responses to the big hydric differences 

along the annual cycle. Available data of plant 

growth, phenology, photosynthetic performance, 

seedling recruitment and other functional traits are 

brought together in a comparative review of 

Amazonian floodplains and the Pantanal in Brazil. 

Both have a predictable “flood pulse” as major 

driving force influencing all living organisms in 

the floodplain, however also as source of stress for 

which specialized adaptations for survival are 

required. Morphological adaptations and 

phenological responses to flooding were similar in 

the two ecosystems. Many species respond with 

partial or complete leaf shedding. Sap flow is 

active for most of the year and growth is not 

seriously inhibited by flooding. Seedlings are 

highly tolerant of waterlogging or even 

submergence. Even successional sequences show 

similar traits, with encroachment as a source of 

biodiversity loss at early stages. For floodplain 

conservation, more information is needed on 

regeneration requirements, wood productivity and 

non-timber products, preferably generated using 

reproducible comparative methods. In the light of 

climatic changes, with increasing drought or 

extreme flood events, decreased groundwater 

availability and changes of flooding periodicities, 

this knowledge is needed ever more urgently to 

facilitate fast and appropriate management 

responses to large-scale environmental changes. 

 

Key words: ecophysiology; waterlogging; 

submergence; regeneration; management 
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Brazil contains a large number and variety of 

wetlands. Pronounced wet and dry seasons lead to 

strong fluctuations in the water levels of streams 

and rivers. Riparian zones and large 

river-floodplains as well as poorly drained, 

extended, flat interfluvial areas are periodically 

flooded and dry according to the precipitation 

pattern. The peculiar hydrological conditions in the 

wetlands account for the conflicting positions of the 

different stake holders.  

 

Scientists have recently defined the outer wetland 

borders according to the mean maximum flood 

level, whereas the new Brazilian Forest Code 

(Federal Law no. 12.561/12), responding to the 

pressure of agrobusiness and planners, defines the 

protected area of wetlands depending on the width 

of the river channel at the “regular water level.” As 

a result, large parts of the fringing floodplains and 

riparian zones are unprotected. Brazil already 

suffers annual catastrophic floods and droughts, but 

based on the predictions of the Global Climate 

Panel extreme weather events will become more 

frequent. The destruction of the wetlands will have 

dramatic economic and social consequences for the 

people, living in and around the wetlands because 

of the reduction of the hydrological buffer capacity 

of the river-wetland systems. Furthermore, the 

diversity of macrohabitats inside the wetlands and 

the related biodiversity will be destroyed.  

 

A hierarchical wetland classification system, based 

on hydrological parameters and higher plants, has 

been proposed and a macrohabitat classification of 

major wetland systems has been elaborated to 

provide a scientific basis for the sustainable 

management and protection of Brazilian wetlands. 

However, the political will to transform scientific 

knowledge into wise wetland management 

practices is still missing. 

 

Key words: Brazilian Forest Code; wetland 

classification system; Brazilian wetlands; Wetland 

ecosystem; wise wetland management 
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Controlled flooding drives the community 

structure of invertebrates in a tropical floodplain 
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The Phongolo floodplain in South Africa is a unique 

system because of its biodiversity and 

socio-economic value. The effects of controlled 

flow on the invertebrate community structure by an 

upstream dam on this floodplain are poorly 

understood. This study investigated the effect of 

controlled flooding on macroinvertebrates and 

zooplankton community structure in floodplain 

wetlands (pans). Using data collected before 

(September) and after (December) controlled 

release of water from the dam, we determined 

whether there is a difference in the floodplain 

community assembly by assessing the diversity and 

community structure of macro-invertebrates and 

zooplankton.  

 

Although controlled flooding did not significantly 

influence the diversity of macroinvertebrates and 

zooplankton, macroinvertebrate regional species 

richness (γ- diversity) was relatively higher after the 

controlled flood compared to before.  Zooplankton 

regional diversity was similar before and after 

controlled release. The average species richness 

(α-diversity) for both macroinvertebrates and 

zooplankton was higher after the controlled 

flooding. Controlled flooding significantly 

influenced the composition of macroinvertebrates 

but there was no evidence of its significant effect on 

zooplankton composition. The most important local 

environmental variables influencing the distribution 

of both macroinvertebrates and zooplankton were 

vegetation cover and dissolved oxygen.  

 

As the invertebrate diversity in this unique 

floodplain is dependent on release of water from the 

dam, future management schemes aimed at meeting 

irrigation demands for agriculture should always 

consider flooding of the precious floodplain 

wetlands to maintain ecosystem integrity.  

 

Key words: regulated flow; diversity; 

macroinvertebrates; Phongolo Floodplain 
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Linking of population quantity of Siberian Crane 

with hydrological regime change in Poyang Lake, 

China 

Xijun Lai
1
, Fengshan Li
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2
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Floodplain wetlands are sensitive ecosystems with 

highly fluctuated hydrological regime. 

Hydrological conditions play key roles for 

maintaining ecological service of these wetlands. 

Wetlands within Poyang Lake, the China’s largest 

freshwater lake, are very significant for wintering 

waterbirds in East Asia. It provides particular 

habitats for about 98% of the world’s remaining 

population of Siberian Crane, one of most critically 

endangered species. However, Poyang Lake has 

experienced great changes of hydrological regimes 

caused by both climate variability and regional 

developments. Such changes will inevitably affect 

habitats of Siberian Crane. Therefore, the linkage 

between hydrology and ecology should be built to 

answer how Siberian Crane’s population responses 

to the change of hydrological regime. It will be 

helpful for maintaining or managing suitable 

habitats for the crane. Here, the linkage between 

hydrological regime and population quantity of 

Siberian Crane was investigated using over ten 

years of in-situ observations about lake water level 

and population quantity of Siberian Crane in two 

typical internal sub-lakes (depression) of Poyang 

Lake National Nature Reserve. Results from both 

internal su-blakes show that the water level 

preferred by Siberian Crane ranges from 14.8-15.2 

m. And the recession rate of water level which 

determines the usable habitat area is also an 

important for the inhabitation of Siberian Crane 

investigation. These findings can help the 

management agency to take a strategy for adapting 

potential damage of Siberian Crane’s habitat caused 

by hydrological changes in the basin. 

 

Key words: Floodplain wetland; hydrological 

regime; habitat change; Siberian Crane; Poyang 

Lake 

 

 

 

Drivers of algal richness in the Okavango Delta 

and Everglades: resources, hydrology and habitat 
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2
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Drivers of algal taxon richness (hereafter richness) 

in flood-pulse wetlands are explored by comparing 

the globally important Okavango Delta (Botswana) 

and Florida Everglades (USA), hereafter Okavango 

and Everglades. We examined relationships in the 

context of general theories explaining richness 

patterns across space, including species-energy, 

intermediate disturbance and habitat heterogeneity 

concepts. Thus we hypothesized that the limiting 

nutrient total phosphorus (TP), low to intermediate 

hydroperiod over recent years, and habitat 

complexity increase mean algal richness at site 

scale in both wetlands.  

 

Algal samples and driver data of potential richness 

(total number of taxa estimated to exist in each site), 

including limnological variables (water depth, 

conductivity, pH and TP), hydroperiod and habitat 

type were collected in each wetland and analysed 

with standard techniques. Data were available from 

48 sites in the Okavango (in 4 seasons over 4 years) 

and from 146 sites in the Everglades (in autumn 

months over 7 years). Species richness estimators 

were used to estimate potential richness, whilst 

accounting for the different number of algal units 

counted from each wetland. Statistical tests and 

regression analysis were conducted to identify 

differences in algal richness and its main predicting 

variables. Indicator species analysis was employed 

to quantitatively identify competitive (C), 

stress-tolerant (S) and ruderal (R) taxa adapted to 

different levels of TP and desiccation disturbance. 

 

Among the three most abundant algal phyla, we 

observed respectively 283 and 77 species of 

Chlorophyta, 113 and 101 of Bacillariophyta and 28 

and 23 of Cyanophyta in the Okavango and 

Everglades. Mean potential richness was 76 in each 

Okavango site, significantly higher than in the 

Everglades, i.e., 21 taxa (Kruskal-Wallis test: χ
2
: 

109.77; Mann Whitney-U test: p<0.001). In the 

Okavango, conductivity best predicted potential 

richness (positive effect), which was also positively 

associated with intermediate hydroperiod and more 

heterogeneous habitats. In the Everglades, TP was 

the best positive predictor of richness, as this was 

higher in sites closer to anthropogenic P loads than 

in oligotrophic sites, while conductivity and pH 

negatively influenced richness. In both wetlands, 

richness was higher where C and R taxa were most 

abundant, due to higher TP and lower desiccation 

disturbance, than where S taxa prevailed due to P 

scarcity and desiccation.  

 

This study furthers our understanding of how algal 

richness varies spatially in two major subtropical 

wetlands. Whereas, in the Okavango, richness is 

driven by conductivity and associated with higher 

flooding disturbance and habitat heterogeneity, in 

the Everglades, it is mostly controlled by TP. The 

coexistence of C and R algal taxa enhances richness 

in sites with higher TP, thus trophic status 

mailto:*xjlai@niglas.ac.cn
mailto:*lmarazzi@fiu.edu
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influences the distribution of algae with different 

life strategies in both wetlands. Our approach 

provides a theory-informed template to identify 

drivers of algal richness in other major subtropical 

wetlands - such as the Pantanal (Brazil), the 

Sundarban (India and Bangladesh), and the Kakadu 

National Park (Australia) - by means of both 

available data and new field observations. We 

promote such research as a contribution to ongoing 

efforts to better assess and conserve wetland 

biodiversity, subject to increasing / persistent 

environmental degradation globally. 

 

Key words: algae; richness; phosphorus; hydrology; 

subtropical wetlands; habitat 

 

 

 

Testing trait-based mechanisms of community 

assembly responses to an elevation gradient in a 
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Community assembly processes in shoreline 

meadows were strongly shaped by seasonal 

flooding and thus showed clear elevational patterns 

due to differences in flooding regimes.  However, 

there are still large uncertainties associated with the 

causal linkages between shifts in species traits and 

changes in community assembly and ecosystem 

functions along elevation gradient in shoreline 

meadows. 

 

Here, community biomass and diversity, and plant 

functional traits, were studied along an elevation 

gradient of a shoreline Carex meadow in Lake 

Poyang, China.   

 

Our results demonstrated that (1) with increasing 

elevation, both aboveground biomass (AGB) and 

belowground biomass (BGB) increased, but 

AGB/BGB ratio decreased; (2) Species richness 

and Simpson-diversity decreased with elevation; (3) 

At both community- and species- level, effects of 

elevation on trait values were highly significant in 

most cases; (4) Changes in community-weighted 

traits (i.e. leaf N content, specific leaf area) 

contributed to responses of AGB to elevation 

gradient. These results clearly support stress 

tolerance-competition hypothesis, that there is a 

significant trade-off between flooding stress 

tolerance and resource competition along the 

elevation gradient.  However, intensified 

belowground competition (i.e. water, soil nutrient) 

is likely to be the key mechanism for decreased 

biodiversity at higher elevation, while aboveground 

competition is less important. Our findings also 

indicate that increased dominance of Carex 

cinerascens at higher elevation could be due to 

greater advantage (i.e. greater BGB/AGB ratio, 

extensive rhizomes) in belowground competition 

than Phalaris arundinacea. 

 

Our results highlight the importance of trait based 

mechanisms structuring elevational patterns of 

wetland community assembly and ecosystem 

functions.  Our study have important implications 

for understanding the impacts of change in flooding 

regime under global climatic change (i.e. change in 

precipitation regime) on biodiversity and ecosystem 

services in shoreline meadows. 

 

Key words: littoral, elevation gradient, flooding 

regime, functional trait, competition, Lake Poyang 
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Water chestnut Trapa is an annual floating-leaved 

aquatic plants widely distributed in the Old World. 

The taxonomy of the genus is extremely confusing 

world-widely. The plants of Trapa are abundant in 

lakes of mid-lower reaches of the Yangtze River, 

China. The genetic relationship and diversity 

among three common Trapa taxa in the area were 

evaluated using amplified fragment length 

polymorphism (AFLP) markers. A total of 249 

unambiguous bands, of which 192 (77.1%) were 

polymorphic, was produced with four pairs of 

primers. The genetic relationship estimated by 

different approaches (NJ tree, UPGMA and PCA) 

consistently indicated that all the three Trapa taxa 

formed genetically distinct groups, which 

confirmed the taxonomic status of the three separate 

species (T. quadrispinosa, T. japonica and T. 

bispinosa). The three Trapa taxa appeared to 

possess low level of within-population gene 

diversity (HE = 0.028-0.048), possibly due to their 
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annual life history and high degree of inbreeding in 

their reproductive system. The genetic 

differentiation within each Trapa taxa indicated 

evident population structure among populations, 

contributing about 60% of the total gene diversity. 

The high genetic differentiation could be due to the 

restricted gene flow among populations (Nm = 

0.165- 0.203) associating with its easy shattering 

seeds after maturing and the fragmented habitat 

range. These results were important in relation to 

conservation management of Trapa taxa.  

 

Key words: Trapa; AFLP; taxonomic status; 

genetic diversity; population structure; Yangtze 

River 

 

 

 

The investigation of plant resources biodiversity in 

Anhui Shibasuo Provincial Nature Reserve 

Dongsheng Cheng 

 

(Guichi District Forestry Bureau, Chizhou, 247100, 

Anhui Province, China) 

 

Based on field works and refereces, the plant 

resources and flora of Shibasuo Provincial-level 

Nature Reserve were investigated and analyzed. 

There sults showed that there ware 446 vascular 

plant species in the nature reserve, which belongs to 

329 genera and 117 families. Among them, there 

were 15 families, 15 genera, 15 species in 

Pteridophyta, 4 families, 9 genera, 9 species in 

Gymnosperm, and 98 families, 305 genera, 422 

species in Angiosperm. In addition, there were 38 

families, 77 genera, 106 wetland plant species 

inhabited lakes and beaches areas of reserve. The 

geographical element in the enature reserve is 

complex, and the worldwide, pantropic and north 

temperate are main component elements. 

 

Key words: Anhui Shibasuo Provincial Nature 

Reserve, plant resources, flora 

 

 

 

Aquatic biological resources diversity 

investigation of Baoying Lake National Wetland 

Park 

 

(The Management Office of Baoying Lake national 

wetland park, Yangzhou, 225000, Jiangsu Province, 

China) 

 

Baoying Lake is located in Lixia River area, with 

warm humid climate, four seasons, and abundant 

aquatic resources. According to the investigation, 

the aquatic biological resources in Baoying Lake 

are as follows: plankton, benthic, aquatic plants. 

     

Phytoplankton species composition is often due to 

the difference of water environmental conditions 

are different。According to the water sampling and 

identification，there are 114 kinds of 

phytoplankton in Baoying Lake。Being 

subordinate to 8 division 28 families 56 

genus。Based on the biomass survey, cyanophyta, 

chlorophyta, bacillariophyta are main types of the 

plankton. Zooplankton include 24 species of 

protozoa, 34 species of rotifers, 19 species of 

branch angle class, 16 kinds of copepods。 

 

Benthic is consist of aquatic-hair-type 

water-earthworms，aquatic insect larvae, the 

aquatic crustaceans of shrimp and crabs, mollusks 

of the screw, mussel, clam, etc。The economic 

benthonic animals are mainly shrimp, Chinese 

crabs, river snail, jib clams and other varieties in 

Baoying Lake。 

 

Baoying Lake is a shallow lake swings，with good 

bottom humus, climate, light, especially, they are 

suitable for the growth of aquatic plants. A vast 

wetland ecosystem occurred. Meanwhile, a large 

number of aquatic plants is growing, Abundant 

aquatic plants for Baoying Lake aquatic economic 

animals provides good 17 families and 34 species to 

survive，among them: 2 families, 3 kinds of plants 

of division of bracken. 

 

According to the ecological types: Emerged plant: 

There are mainly lotus, reeds and rushes, weed, mat 

grass, agrimony, Triarrherca sacchariflora, alisma, 

huaxia arrowhead, water chestnut and so on more 

than 10 kinds. Lotus and arrowhead are important 

aquatic economic plants in our county. 

  

Submerged plants: There are mainly Potamogeton 

wrightii Morong, micro gear pondweed, big algae, 

small algae, Hydrilla verticillata, Potamogeton 

crispus, Vallisneria natans, etc. The Potamogeton 

wrightii Morong, Hydrilla verticillata, hornwort, 

Potamogeton crispus as the dominant population, 

etc 

 

Floating plants: Mainly include the water hyacinth, 

water hyacinth, purple back duckweed, gourd ladle 

sand, etc. 

 

Floating leaf plants：There are mainly Euryale 

ferox, Trapa bispinosa Roxb, Brasenia schreberi, 

Nymphoides peltatum, etc. 

  

Key words: Baoying Lake；Wetland park；Aquatic 

plants
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Floodplain wetlands in drylands have distinct 

characteristics that are a function of climatic 

conditions (lowrainfall, high evapotranspiration), 

variable discharge, and complex processes of 

erosion and sedimentation that may include 

avulsion, the process whereby a channel abandons 

an old course in favour of a new course on the 

floodplain. Long-term (decadal or longer) 

perspectives on wetland development – including 

the frequency of channel avulsion – are crucial for 

understanding changes in wetland structure and 

functioning in the past, at present, and in the future, 

and the links with key drivers such as climate and 

land use change. 

 

The Tshwane River in semiarid, northern South 

Africa is characterised by a through-going channel 

that traverse’s floodplain wetlands, but numerous 

adjacent palaeochannelsattest to a complex 

avulsion history. Historical aerial photograph 

analysis and optically stimulated luminescence 

dating of the lower reaches of the modern river and 

palaeochannels reveal three reach-scale (1-5 km 

long) avulsionsover the last 650 years, which is 

equivalent to an avulsion frequency of ~4.6 

avulsions ka
-1

. These rapid channel-floodplain 

adjustments have been driven by a mix of 

catchment and reach-scale controls. A downstream 

decline in discharge and stream power results in a 

downstream decrease in channel size, flow 

conveyance, and sediment transport capacity. Rapid 

bank erosion drives increase in channel sinuosity, 

leading to decreases in local channel slope and 

further reductions in flow and sediment transport. 

Local sedimentation rates up to ~11 mm yr
-1

 occur 

within and adjacent to the modern channel. This 

promotes the formation of low levees and an 

alluvial ridge with a pronounced cross-floodplain 

gradient, and encourages the erosion of a new 

channel on the floodplain during periods of 

overbank flow. This new channel enlarges and 

grows headward, ultimately capturing the bulk of 

flow and sediment transport from an older section 

of the channel, which is then abandoned and left as 

a topographic high. 

 

Comparison with other South African floodplain 

wetlands highlights the importance of robust and 

detailed geochronology for comprehensive analysis 

of these system dynamics. For instance, the Klip 

River wetlandsin eastern South Africa are similar in 

morphology to the Tshwane River wetlands but are 

characterised by a much loweravulsion frequency 

(~0.3 avulsions ka
-1

).Such differences in avulsion 

frequency may be related to differences in regional 

aridity. Subhumid to semiarid eastern systems are 

generally characterised by discharges that are 

maintained or even slightly increase downstream, 

which helps to maintain sediment throughput and 

results only in infrequent avulsions.  Semiarid to 

arid northern and western systemsare characterised 

by downstream decreases in discharge and sediment 

transport capacity, which drives more frequent 

avulsions. Avulsions are a key control on the 

distribution of water, sediment, and nutrients across 

floodplains wetlands, thereby influencing 

topography, substrate type, and hydroperiod, all of 

which have implications for ecological processes 

and patterns.  Significant differences in channel 

avulsion frequency would not be identified without 

detailed chronological investigation, yet clearly 

have important implications for wetland 

conservation and management, particularly in view 

of the predicted future decreases in surface water 

availability. 

 

Key words: sedimentation rate; avulsion frequency; 

sinuosity; wetlands in drylands; chronology 
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Dynamics of greenhouse gases emission fluxes of 

different calamagrostis angustifolia wetlands in 

Sanjiang Plain  
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2
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To comprehensively understand the Greenhouse 

Gases and its main affecting factors is of 

significance to reduce the uncertainty of the 

evaluation of global Greenhouse Gases budget. In 

this paper, the characters of greenhouse gases 

emission during May and September in Sanjiang 

Plain were studied, using the static chamber and gas 

chromatogram method.  

 

The results showed that CH4, CO2 and N2O 

emissions were obviously different during May and 

September and the CH4 emission in July made a 

relatively large contribution to the total CH4 flux 

from the marsh wetland in the Sanjiang Plain. CH4 

and CO2 and N2O emission peak values were 

significantly different during May to September. 

The CH4 and CO2 emission emissions from 

continuously flooded mire were larger than that 

from seasonal flooded mire. On the contrary, the 

N2O emissions from continuously flooded mire 

were lower than that from seasonal flood mire. 

During May to September, CO2 and CH4 fluxes 

were obviously correlated with soil water content 

(R2 = 0.95, P<0.001). Meanwhile, CO2 fluxes was 

obviously correlated with the CH4 emission fluxes 

(R2 = 0.92, P<0.001). The mires were N2O sink in 

May and gradually became N2O source, with 

increasing temperature until July.  

 

The characters of greenhouse gases emission, 

during May to September in Sanjiang Plain respond 

to the soil microbial activity and affect the soil 

carbon mineralization, nitrification and 

denitrification. 

 

Key words: Sanjiang Plain; mire; greenhouse gases; 

CH4; CO2; N2O 

 

 

 

Spatio-temporal variation of invertebrate 

communities in temporary vs semi-permanent 

wetlands 
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In semi-arid places, like Southern Africa, wetland 

systems are dominated by temporary pans that dry 

up regularly after rainy season. Given their visual 

disappearance during the periodic dry phase 

temporal pans face steeper conservation challenges; 

as such they are over-represented when it comes to 

habitats of threatened species. This is unfortunate, 

given that temporary pans contain unique, 

well-adapted biota usually found nowhere else. 

Semi-permanent pans, on the other hand, can hold 

water for more than a year and a bit without drying 

out, thus providing a longer hydroperiod.  They 

can act as refugia for organisms that do not have 

desiccation-resistance (e.g. eggs, cysts) or dormant 

propagules to colonise temporary pans during the 

wet seasons. Organisms in temporary pans undergo 

rapid succession and replacements within days of 

inundation by having rapid hatching, fast 

development, high fecundity, and short life span. 

Comparative assessment of community 

composition and seasonal turnover (succession and 

phenology) of temporary and semi-permanent 

wetlands is lacking, and in this presentation an 

attempt will be made to close this gap. Using ten 

pans in and around Grahamstown, South Africa, 

proportionally representing temporary and 

semi-permanent systems, invertebrates and 

physico-chemicals were collected during six 

different hydro-periods. The relationship between 

biotic communities of semi-permanent and 

temporary wetlands will be discussed and explored.  

 

Key words: Phyllopod crustaceans; conservation; 

bioindicators; hydroperiod; biological diversity 
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Effects of the benthic macroinvertebrate functional 

group classification on the results: a case study in 

Chongming Dongtan of Yangtze Estuary 
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Fengrun Wu, Yuan Zhang 

 

(State Key Laboratory of Estuarine and Coastal 

Research, East China Normal University, Shanghai 

200062, China. *cftong@sklec.ecnu.edu.cn) 

 

As the functional group method can simplify the 

analysis on the structure and function of the 

complicated ecosystems, it has aroused many 

attentions in the last two decades in the studies of 

wetlands, especially those on the benthic 

macroinvertebrate. But when we came to the 

current existing studies, we found out that scientists 

sometimes used the different functional group 

classification methods to do the research works. We 
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wondered whether the classification methods could 

affect the results.  

We hypothesized that if we used the different 

functional group classification methods to analysize 

the same data, we would get the different results. 

We set up 20 fixed sampling sites on the tidal 

mudflat in Chongming Dongtan of Yangtze Estuary, 

and carried out seasonal surveys on the benthic 

macroinvertebrate and also the corresponding 

environmental variables from year 2013 to 2014. 29 

species of the benthic fauna, belonging to 27 

families, 16 orders, 5 classes and 4 phyla, were 

recorded during the surveys. The dominant species 

was the bivalve Potamocorbula amurensis. We 

analysized the data with two different functional 

group classification methods according to the 

feeding habits and the life styles of the benthic 

macroinvertebrate respectively. The results proved 

that the classification methods had obvious effects 

on the results, and varied among the indicators of 

species number, density and biomass. Under the 

different functional group classifications, the 

dominant factors that affected the density 

distribution of the benthic fauna also appeared to be 

quite different. To the feeding habit functional 

groups, it was the nutrient content of the sediment. 

While to the life style functional groups, it appeared 

to be the particle size of the sediment. According to 

these facts, we should be more careful to choose the 

proper functional group classification methods to 

fulfill the research tasks. In some conditions, we 

had better combine these different functional group 

classifications together to reflect the integral 

information of the system. 

 

Key words: benthic macroinvertebrate; functional 

group; classification methods; Chongming 

Dongtan 
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To advance sustainable provision of products and 

services of freshwater ecosystems, the ecological 

rehabilitation of river ecosystems are launched at 

regional and even global scale .A lot of man-made 

structures (such as dams and floodgates) had been 

constructed in river ecosystems to meet different 

demand of human: water supply, agriculture 

irrigation, industrial use, flood control, hydropower 

generation ,recreation and tourism, which promotes 

the rapid development of regional economy during 

a certain period. However, they destroy the 

continuity of the river, and has greatly changed the 

natural state of river ecosystem, which led to a 

series of ecological environmental problems, 

especially for aquatic biodiversity conservation. 

 

Previous studies about the impact of dams on 

aquatic biodiversity distribution and community 

structure were limited to explore its effects of a 

single dam on local scales, however, relatively few 

work was done on the combined effects of multiple 

dams on basin scale.  

 

Our study found that dams the observed pure dam 

effect on macroinvertebrates metacommunity was 

much higher than that shared with environmental 

effect, which indicated direct effects of dams on 

macroinvertebrate metacommunity might be 

greater than indirect effects of that. We furthermore 

found that more spatial variation of 

macroinvertebrate metacommunity at medium and 

fine scales were captured than broad scales. 

Because broad scales spatial variation are mainly 

attributed to environmental spatial structuring, 

while medium and fine scales spatial structure of 

community primarily relates to neutral process, 

Therefore, the discovered impacts of dam on 

macroinvertebrate metacommunity mainly be 

affected by dispersal process in which dam was 

considered as barrier, while relatively little effect 

was related to environmental spatial structuring. 

 

Key words: aquatic biodiversity conservation; 

dams; eigenfunction-based spatial variables; 

macroinvertebrate metacommunity 
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Spatial resource subsidies and predation risk as 

drivers of aquatic beetle assemblages 
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In freshwater wetlands, habitat selection is an 

important driver of community assembly where 

dispersing organisms can assess patch quality, 

affect colonization rates, and determine spatial 

distribution of prey and community structure. Two 

of the most important determinants of habitat 

quality in these systems are the presence and 

identity of predators and the abundance and quality 

of resources. Spatial and temporal distribution of 

these factors and their interactions can affect 

biodiversity and functioning of individual wetlands 

as well as metacommunity dynamics.  

 

Using a series of mesocosm experiments in a 

natural landscape, we sought to determine how risk 

(predation risk) and reward (resource availability) 

influence colonization patterns of individual beetle 

species and resulting community structure and 

diversity within and among patches. We 

manipulated resource quantity (leaf litter and 

zooplankton) and quality (leaf litter type) as well as 

species of predatory fish present. While all beetles 

responded positively to the quantity of leaf litter 

present, only the Dytiscidae responded positively to 

zooplankton quality and Hydrophilidae to leaf litter 

qualities, which are their respective sources of food. 

All beetles responded nearly uniformly by avoiding 

all fish species, with the exception of Aphredoderus 

sayanus, which is thought to exhibit chemical 

crypsis. Our results indicate that both resource 

availability and predation risk are important drivers 

of species assembly and diversity in aquatic 

systems.  

 

Key words: beetles; biodiversity; community 

structure; habitat selection; ponds  
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To understand the bacterial functional diversity 

regarding soil carbon metabolism in Calamagrostis 

angustifolia wetlands, the topsoil (0-20 cm) of three 

different C. angustifolia wetlands were collected in 

Sanjiang Plain. The distribution and variation of 

carbon metabolism diversity was assessed by 

Biolog microplate method.  

The results showed that the soil physicochemical 

properties were significantly different between 

three C. angustifolia wetlands (P<0.05). The 

Average Well Color Development (AWCD) of all 

samples increased with the extension of incubation 

time, which the values of AWCD in the order: 

meadow wetlands > marsh meadow wetlands > 

marsh wetlands. The soil bacterial diversities 

between the wetlands were significantly different, 

and the Shannon and McIntosh diversity index also 

showed the same trend as AWCD. It showed that 

the bacterial community structures were influenced 

by soil physicochemical properties, which the 

AWCD and diversity index decreased with the soil 

water content increasing. The utilization intensity 

of six categories carbon sources by soil bacteria had 

significantly differences, but not for carbohydrate 

and amino acids (P>0.05). Principal component 

analysis (PCA) indicated that soil bacterial carbon 

utilization had obvious spatial variation, suggesting 

the bacterial metabolism diversity could be 

reflected in the use of carbohydrates, amino acids 

and carboxylic acids, particularly carbohydrates.  

 

In addition, soil physicochemical properties and 

vegetation composition were the main factor 

modifying soil bacterial composition and functional 

activity in C. angustifolia wetlands. 

 

Key words: wetland; soil microorganism; 

functional diversity; Carbon metabolism 
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Plants are the primary producers and considered to 

be one of the important biotic components of 

wetland ecological system. Understanding the 

diversity and richness of wetland flora is the 

foremost step to assess resource value and 

ecological function of wetland ecosystem. 

Changshu, the host city of 10th INTECOL’2016 

(International Wetlands Conference), is located in 

the lower reaches of the Yangtze River and has the 

typical landscape of canal town of Eastern China. In 

order to understand the basic status of plant 
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resource and to provide the reference for the 

protection and rational utilization of Changshu 

wetland, we made a survey of important and typical 

wetland patches that included four wetland parks, 

three countryside wetlands, Yangtze River, Wangyu 

River (one of the discharge channel of Taihu Lake), 

several ponds and ditches, and aquaculture sites in 

Changshu. In this study, the diversity of flora and 

vegetation types of higher plants in the Changshu 

wetlands were reported. 

 

The results of our survey showed that the higher 

plant composition was relatively rich that included 

a total 474 species（sub-type included) that 

belonged to 123 families and 326 genera. After 

excluding all the cultivated plants，there were yet 

362 species in 260 genera and 98 families. Among 

these non-cultivated ones, there were 9 families, 10 

genera, and 12 species of Bryophyte; 7 families, 7 

genera and 9 species of Pteridophyte, 1 families, 2 

genera and 2 species of Gymnosperm, and 81 

families, 241 genera and 339 species of 

Angiosperms. Asteraceae and Poaceae recorded 45 

and 38 species respectively and comprised the most 

dominant families in wetland. The other dominant 

family included Cyperaceae (16 species), Fabaceae 

(16 species), Polygonaceae (16 species), 

Euphorbiaceae (12 species), Lamiaceae (10 

species), and Apiaceae（10 species）. The genera 

which contained more species were Polygonum (10 

species), Artemisia (8 species), Cyperus (7 species) 

and Euphorbia (6 species). The percentage of the 

genera including only 1 species and 2-5 species 

were accounted for78.46% and 20.00%, 

respectively.  

 

According to the global distribution pattern of 

families of seed plant, there were 10 families of 

seed plant in Changshu. It was dominated by 

Cosmopolitan ones (284 families). The Pantropic 

families accounted for 62.6%, followed by N. 

Temperate & S. Temperate Disjuncted and (27.2%), 

and N. Temperate. (13.1%) families. According to 

the areal-types of Chinese genera, the numbers of 

Pantropic and North Temperate distribution were 82 

and 66, respectively, accounting for 28.0% and 

22.5% of total genera. The other distribution types 

of more than 15 genera were East Asia, East Asia 

and North America Disjuncted and Old World 

Temperate. The result showed that flora of wetland 

plants in Changshu City has the feature of 

subtropics, transferring from subtropics to north 

temperate.  

 

According to our survey, the plant biodiversity is 

richer in national wetland park such as Shajiabang, 

Shanghu and Kunchenghu than the other areas such 

as Wangyehe and Xupu, District of Yangtsi River, 

triggered by high anthropogenic or human activity. 

It is important to study and monitor the current 

status of wetland biodiversity, to assess the level of 

pollutants causing environmental pollution, to 

decrease the rapid expansion of invasive weeds that 

inhibits growth of native vegetation and to establish 

and maintain the natural ecology of Reserve Park 

for Changshu wetland protection and sustainable 

development.   

 

Key words: Changshu City; Biodiversity; Flora, 

Higher plant; Wetland 
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Based on field works and refereces, the plant 

resources and flora of Shajiabang Natural Wetland 

Park were investigated and analyzed. The results 

showed that there were 327 plant species in the park 

which belongs to 251 genera and 108 families. 

Among them, there were 2 species of Bryophytes, 6 

species of Pteridophyta, 10 species of Gymnosperm, 

251 species in dicotyledonous plants and 58 species 

of monocotyledon plants. Among them, there were 

38 families, 66 genera, 104 wetland plant species. 

In addition to the part of the introduction of 

ornamental plants, a lot of herbs thrive in 

conservation area and recovery area, which 

enriched the plant diversity. 

 

Key words: Changshu; Shajiabang; Natural 

Wetland Park; plant resources; flora 
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Impacts of Land Reclamation on Mega-Delta Wetland and Its 

Eco-restoration
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Tidal wetlands in the Yellow Sea protect one of the 

most densely populated coastal regions on Earth 

from the impacts of climate change. However, 

precipitous losses of coastal ecosystems in the 

region have occurred over the past 50 years, 

threatening the persistence of the tidal wetlands that 

fringe the Yellow Sea coastline. We applied the 

International Union for Conservation of Nature 

(IUCN) Red List of Ecosystems criteria to the 

Yellow Sea tidal flat ecosystem and determined that 

it is a globally endangered ecosystem. Comparison 

of standardized remotely sensed habitat data and 

historic topographic map data indicated that in the 

last 50 years, a decline of more than 50% but less 

than 80% of tidal flat extent has occurred (criterion 

A1). Although restricted to a narrow band along the 

coastline, Yellow Sea tidal flats are sufficiently 

broadly distributed to be classified as Least 

Concern under criterion B. However, widespread 

pollution, algal blooms and declines of invertebrate 

and vertebrate fauna across the region result in a 

classification of Endangered (C1, D1). Owing to the 

lack of long term monitoring data and the unknown 

impacts of severe biotic and abiotic change, the 

ecosystem was scored as Data Deficient for 

criterion E and Not Evaluated for several subcriteria. 

Our assessment demonstrates an urgent need to 

arrest the decline of the Yellow Sea tidal flat 

ecosystem, which could be achieved by (i) 

improved coastal planning and management at 

regional and national levels, (ii) expansion of the 

coastal protected area network and, (iii) improved 

managed of existing protected areas to reduce 

illegal land reclamation and coastal exploitation. 

 

Key words: wetland decline; risk assessment; tidal 

flats; coastal wetlands; wetland status; IUCN Red 

List of Ecosystems  
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Microtopography creation has been widely used in 

many ecosystem restorations and had been a 

significant benefit, particularly in degraded habitats. 

However, the effectiveness and the application 

under abiotic and biotic factors remain unclear. We 

explored how microtopographical structures 

worked in vegetation reestablishment at different 

tide exposure in bare patches of salt marshes. 

 

We studied the effectiveness of microtopography in 

three sites with low, middle and high hydrodynamic 

force, through an experimental method combined 

with a background investigation. To verify the 

benefits of microtopographical structure, we 

investigated the soil seed bank, seed flux and seed 

emergence threshold firstly. Observed the only 

existed Suaeda Salsa were established in the 

erosion pits of Tamarix Chinensis (dead or alive) or 

cracks in bare patches, it suggested that pit may be 

an effective microtopgraphy type on bare patches in 

middle/high marsh. Thus pits were designed as 

square in three depths (5, 10 15 cm) and six sizes 

(length at 0.2, 0.4, 0.6, 0.8, 1, 1.5m) at three sites to 

study their effectiveness in plant reestablishment 

under different hydrodynamic forces. 

 

Soil seed bank investigation revealed that there was 

little seed in each soil layer (0-5, 5-10, 10-15, 15-20 

cm) of the three bare patches. But seeds can arrive 

these patches carried by tide. It demonstrated an 

intermediate disturbance hypothesis of 

microtopography benefits under different 

hydrodynamic forces. With the increasing of 

hydrodynamic force, there was a transition of pits 

depth and size in reestablishing plant, whose 

importance had transformed from depth to size. The 

strategy of middle size pit at high tide exposure and 

strategy of deeper depth at low tide exposure were 

according to r-strategy and K-strategy, respectively. 

Thus provided implications for plant restoration in 

bare tide flats through mediation pit size and depth 

under different hydrodynamic forces. 

 

Key words: Microtopographic structure; 

Hydrodynamic force; Pit depth and size; Seeding 

density; Mediation strategy 
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With accelerating degradation of coastal 

environment worldwide, restoration has been 

elevated as a global strategy to enhance the 

functioning and social services of coastal 

ecosystems. While many developing countries 

suffer from intense coastal degradation, current 

understanding of the science and practice of their 

coastal restorations is extremely limited. Based on 

analysis of > 1000 restoration projects, we provide 

the first synthesis of China’s coastal restorations. 

We show that China’s coastal restoration has 

recently entered a rapidly developing stage, with an 

increasing number of restoration projects carried 

out in multiple types of coastal ecosystems. While 

long-term, national-level restorations enforced by 

the government appear promising for some coastal 

ecosystems, especially mangroves, restorations of 

many other coastal ecosystems, such as salt marshes, 

seagrasses and coral reefs, have been much less 

implemented, likely due to under-appreciation of 

their ecosystem services values. Furthermore, the 

planning, techniques, research/assessment, and 

participation models underlying current restorations 

remain largely inadequate for restoration to 

effectively halt rapid coastal degradation. To 

promote success, we propose a framework where 

paradigms in current restorations from planning to 

implementation and assessment are transformed in 

multiple ways. Our study has broad implications for 

coastal wetland management policies and practices, 

and should inform sustainable development of 

coupled human-ocean systems in many countries.  

 

Key words: coastal wetland; environmental change; 

restoration policies and practices; conservation 

strategies; ecosystem management; China’s coastal 

ecosystems 
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Human induced changes in hydrology of estuarine 

wetlands, such as floodplains, freshwater or 

brackish tidal marshes and salt marshes, for 

example due to reclamation efforts, or to the 

construction or removal of dams may strongly 

influence the mobility of metals. Research dating 

back to the late 1980s in the Biesbosch, a former 

freshwater tidal wetland in the Rhine-Meuse estuary, 

showed that the response of the vegetation to 

altered hydrology is not likely to affect the mass 

balance of metals and metalloids such that it would 

lead to mass leaching from the wetlands. However, 

increased mobility could lead to conditions that 

would be more toxic to the vegetation. More recent 

research showed that while some elements such as 

U are immobilized by the presence of plants, others, 

such as Th will be immobilized. The question then 

becomes which is the more desirable scenario?  

 

Key words: biogeochemistry; mobilization; 

immobilization; bioavailability; cycling 
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With the increasing reclamation activities, it has 

resulted in a great loss of coastal wetlands. Harm 

native species and the ecosystem services by 

altering attributes of biodiversity and coastal 

habitats. Biodiversity offsets have been widely used 

in compensating the impacts with equivalent gains 

elsewhere. However, choosing metrics for 

measuring ecological equivalency in losses and 

gains have been a big theoretical problem. The 

focus has been mainly on a single aspect of 

biodiversity, such as threatened species populations 

or habitats, which can’t represent biodiversity value 

and key ecosystem functions equivalence. Here we 

propose the use of species diversity index as an 

optimizing metric to measure the equivalency 

between coastal reclamation losses on biodiversity 

value and the gains elsewhere. The model proposed 

is based on data collected by previous researches on 

the species diversity of macrobenthos in different 

coastal reclamation types in Yellow River Delta, 

China, which is the typical taxonomic group in 

coastal wetlands. Within each study, calculated 

values for species diversity index (SD) for different 

coastal reclamation types were compared with the 

natural or close-to-natural state, taken as the 

reference situation. SD values among different 

coastal reclamation types were standardized, and 
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the SD losses were calculated. Then degenerated 

coastal wetlands which was bare and salinity were 

chosen to restore or rehabilitate in-kind or 

out-of-kind to compensate the losses with the gains, 

and simulated the offsets ratio under different 

baselines of degenerated wetlands and different SD 

gross quantity that is provided as the offset to the 

different coastal reclamation, time lags in realizing 

will also be taken into account. The proposed 

biodiversity offsets strategies for degraded habitat 

from coastal reclamation mainly focus on the 

minimum offset ratios, and the basic properties of 

how, where and when. Our study has important 

implications for biodiversity conservation and the 

ecological restoration of coastal wetlands in face of 

the reclamation activities. 

 

Key words: biodiversity offsets; mitigation; 

ecological compensation; conservation planning; 

no net loss; coastal reclamation 
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Since wetland restoration projects are becoming 

more common and are expensive, it is important to 

evaluate their success. Previous studies commonly 

evaluated the success of wetland restoration by 

measuring soils, vegetation, hydrology and wildlife. 

However, the diversity of macrobenthos and their 

relationships with environmental factors are often 

overlooked. To better understand the success of 

wetland restoration, we examined the abundance 

and diversity of macrobenthos in different stages of 

a freshwater wetland restoration project in the 

Yellow River Delta in China, with reference to 

environmental factors that might explain 

macrobenthic patterns. Macrobenthic species 

richness and density were greater in the oldest 

restoration area than the younger and no-treatment 

areas. Macrobenthic biomass, however, was 

greatest in the no-treatment area. The oldest 

restoration area had deeper water levels, lower 

salinities, softer and wetter soils, and higher soil 

organic, nitrogen and carbon contents than the other 

two areas, and these variables largely distinguished 

the macrobenthic samples in a CCA analysis. A 

combination of landscape position and recovery 

time likely explains the abiotic differences among 

restoration areas. We recommend an adaptive 

management strategy, guided by long-term 

monitoring and experiments, to improve the success 

of this and other wetland restoration projects. 

 

Key words: Coastal wetlands; estuary; 

macrobenthos; management; restoration 
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River discharge is regarded as one of the first-order 

factors that control the delta formation. In 

river-dominant deltas, the effects of tide, wave and 

buoyance can be negligible, and thus river 

discharge play a key role on the morphological 

evolution of river deltas. However, river discharge 

debouching into ocean is varying over time, 

especially under the influences of human activities. 

And the effects of the unsteady river discharge on 

the morphological evolution at river mouths remind 

unclear. Therefore, numerical experiments using 

Delft3D were performed to investigate the 

morphological characteristics of the river deltas 

under different scenarios of unsteady river 

discharges. An unsteady river discharge rather than 

a constant one was adopted in our study, i.e., a 

relatively high river discharge series is put into the 

middle of the sequence of low river discharge to 

introduce the effects of unsteady river discharge. 

Two dimensionless parameters were put forward to 

describe the unsteadiness of the river discharge: (1) 

the ratio of the high river discharge to the low river 

discharge; (2) the ratio of the duration of the high 

river discharge to the whole duration of the 

simulated river discharge. The measured 

morphological characteristics were analyzed with 

the change of the unsteadiness of the river discharge 

to explore how the deltaic processes and 

morphological evolution are influenced by the 

unsteadiness of the river discharge. Our study 

suggests that unsteady river discharge could result 

in different morphological evolution patterns, and 

therefore the unsteadiness of the river discharge 

should be considered in the practice of coastal 

engineering projects. 
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Climate Change is one of the most important factors 

affected on hydrological regimes and ecological 

biodiversity in river estuaries, which could affect 

the ecological suitability and vulnerability. 

Currently, the estuary region is undergoing major 

changes in the ecological biodiversity impacting the 

living conditions of typical species in the Yellow 

River delta. Additionally, ecological problems of 

the river estuary and coastal zones are the result of 

extensive economic development in the countries of 

the region. Large scale coastal reclamation 

activities and urbanization process change the 

structure and of ecosystem ecological system in 

river estuary regions. The coastline of Yellow River 

estuary is 350.4 Km. The coast zone is densely oil 

industry and intensively developed. 

Socio-economic and ecological problems of the 

coastal zone of the Yellow River delta have arisen 

as a result of the exploitation of natural resources of 

the sea and coastal areas. These problems are 

further exacerbated by sea level variations as one of 

the results of climate change playing an important 

role in global climate change. Therefore, it is 

imperative to examine the impact of sea level 

change on hydrological regime, such as water 

quality, sediment, rainfall and evaporation, building 

the composite indicators to evaluate and predict its 

long-term fluctuations. The 6 different typical 

species behavior, distributions and abundance are 

considered in this article by using comprehensive 

model to calculate the changes of construction of 

high sediment estuarine ecological system. On the 

other hand, ecological suitability and vulnerability 

assessment of the socio-economic conditions, 

natural resources of the coastal zone of the Yellow 

River delta for the forthcoming climate change is an 

urgent task for the coastal ecological protection and 

restoration. 

 

Key words: climate change; hydrological regime; 
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The expansion of the reclamation has become the 

main agent of disturbance in the coastal wetland, 

and such alteration has consequences on soil 

microbial communities, which represent the 

majority of biodiversity in coastal wetland 

ecosystems. Here, we investigated the impact of 

land-use changes by reclamation on 

physicochemical soil properties and, consequently, 

on the bacterial communities in soil from Yellow 

River Delta, China. We also evaluated the 

interactions between microbial taxa. 18 soil 

samples were collected in five typical regions under 

different reclamation activities, i.e. natural coastal 

wetland, port, culture pond, salt pan, oil field. We 

used high-throughput sequencing and 

co-occurrence network analysis to determine the 

bacterial diversity and distributions. We found that 

the type of land-use had a primary effect on the soil 

bacterial communities, whereas parameters such as 

pH, TC, TN, NO3-, NH4+, Salinity significantly 

correlated to overall community structures. From 

the total 51 bacterial phyla identified, 18 presented 

clearly differential distribution across the five 

land-use systems. Comparison among all sites 

revealed Proteobacteria, Firmicutes and Chloroflexi 

to be higher abundant in natural coastal wetland soil, 

Firmicutes, Proteobacteria and Bacteroidetes in salt 

pan, Proteobacteria, Bacteroidetes and Chloroflexi 

in culture pond and Proteobacteria, Firmicutes and 

Bacteroidetes in oil field. When data of specific 

phyla were correlate to specific reclamation types, 

we classify the topology of the resulting network as 

habitat generalists and habitat specialists. Overall, 

we demonstrated the potential of exploring 

inter-taxa correlations to gain a more integrated 

understanding of microbial community structure 

and reclamation activities influence on guiding 

community assembly.  

  

Key words: reclamation; delta; soil bacteria; 

biodiversity; coastal wetland 
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Coastal wetlands in China is characterized with 

considerable amount of the global biodiversity and 

substantial ecosystem services, creating a strong 

imperative for their conservation and restoration. In 

particular, they provide a network of Important Bird 

Areas (IBAs) along the coastline of China and 

function as feeding and breeding habitats as well as 

migratory corridors for a large variety of 

endangered waterbirds. However, the long-term 

intensive and extensive coastal reclamation has 

greatly encroached these coastal wetlands 

especially intertidal habitats, undermining their 

functioning as key habitats for endangered 

waterbird. To quantify and compare the impacts of 

different reclamation activities on the intertidal 

habitats for the waterbirds, we analyzed and 

compared the loss of intertidal habitats within 37 

IBAs caused by the different reclamation activities 

along the coastline of China during 1978-2014, and 

collected the distribution data of major waterbird 

populations within 37 IBAs through fieldwork and 

literature review. The spatial correlation and 

statistic analysis were also conducted to quantify 

the spatial affinity of major taxonomic groups of 

waterbirds to the natural wetlands and landuse types 

(i.e., transformed habitats by the reclamation), 

which could be used to compare the habitat 

suitability for those waterbirds to the nature and 

transformed habitats. The results showed that the 

habitat preference to the natural and transformed 

habitats is distinct among different groups of 

waterbirds, and the higher spatial affinities were 

identified to the maricultural fields for Shorebirds 

and Gulls as well as the croplands for Ardeidae. 

This implied that some types of reclaimed coastal 

wetlands (i.e., transformed habitats) can still act as 

alternative feeding grounds for the waterbirds in 

addition to those core habitats of natural wetlands. 

More important, our research provides possibility to 

compromise the intensive conflicts between the 

habitat conservation vs. resource use of coastal 

wetlands through strategic management of those 

human-induced habitats. 

 

Key word: coastal reclamation; waterbirds; habitats; 

Important Bird Area; spatial affinity 

 

 

Modeling the growth dynamics of Spartina 

alterniflora and the effects of its control measures 

Shaoyan Zheng
1
, Takashi Asaeda

2
, Tao Sun1, Ming 

Cheng
3
, Dongdong Shao

1
*  

 

(
1
State Key Laboratory of Water Environment 

Simulation & School of Environment, Beijing 

Normal University, 100875 Beijing, P R China; 
2
Department of Environmental Science, Saitama 

University, 255 Shimo-okubo, Sakura, Saitama 

338-8570, Japan; 
3
Executive Office of Taipingqiao 

Subdistrict, Fengtai District, Beijing Municipality, 

41 Maliandao South Street, Fengtai District, Beijing 

100073, P R China; *ddshao@bnu.edu.cn) 

 

As an aggressive invasive species in many places 

across the world, Spartina alterniflora has received 

considerable attention in recent decades. While its 

physiological and phenological properties in 

relation to environmental conditions have been 

extensively studied in the past, few studies 

attempted to explore its growth dynamics using 

mathematical models.  

 

In this study, we adapted an existing plant growth 

model which has been successfully applied to P. 

australis and Typha, to simulate the growth 

dynamics of S. alterniflora in a stable monospecific 

community. To account for inter-specific 

differences, the modeling modules and parameters 

in the original model were adjusted such that the 

model predicted above-ground and below-ground 

biomass, leaf area index, etc, for S. alterniflora 

consistently agree with observational data 

assembled from the literature with a wide 

geographic distribution along the East Coast of 

USA and coastline of China. Major phenological 

points calibrated against the observational data as 

well as the model predicted BGB/AGB ratio show 

reasonable correlation with latitudes, whereas 

observed end of season lives (EOSL) biomass are 

found to be statistically larger and more 

latitude-dependent in China than in USA. The 

sensitivity of the modeling parameters on the 

predicted results was also analyzed. In addition, the 

effects of mowing were simulated using the 

validated model, with the optimal timing to 

implement mowing as well as the target of nutrient 

control assessed based on scenario modeling results. 

The results show that mowing in the last day of the 

flowering and fruiting stages is the optimal time in 

terms of the resultant EOSL total biomass and an 

overall nutrient reduction of 42% would result in 

similar EOSL total biomass as the optimal cutting 

measure. 

 

Complementary to existing models on the invasion 

and range expansion processes of S. alterniflora, 

the model developed in this study provides a useful 

tool in predicting its potential growth, and 

informing control efforts in many places across the 

world where its invasion has become a growing 

concern.  

 

Key words: Spartina alterniflora; Invasive species; 

Growth dynamic; Biomass; Control measure; 
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Economic development and increases in climatic 

extremes, such as droughts and floods, have caused 

widespread freshwater deficits in wetlands 

including rivers, lakes, swamps and marshes. 

Integrating wetland ecosystems using network 

analysis is a promising approach to distribute storm 

water for wetland water deficits in dry seasons.  

 

In this study, we examined the effectiveness of 

graph-based wetland network in reallocating water 

resources between wet and dry seasons in Xiaoqing 

River basin, northern China. The connectivity of the 

wetland network was also examined to evaluate 

their capacity for maintaining biodiversity. Wetland 

patches and rivers were considered as basic 

elements of the wetland network, and were depicted 

as nodes and links, respectively. Based on water 

deficit and flood risk analysis, we estimated and 

ranked the contribution of each element to the 

overall network functionality. We prioritized the 

elements with higher values and reconstructed the 

wetland network to relieve flood risk and meet their 

ecological water requirement. To optimize the 

wetland network, the shortest path algorithm in 

graph theory was applied by searching for the most 

feasible path. We assessed the effectiveness of the 

wetland network using three indexes. In dry seasons, 

the satisfaction ratio of the ecological water 

requirement in the whole network was calculated, 

while in wet seasons, the effectiveness for flood 

control was evaluated using the ratio of 

flood-control capacity. Furthermore, we improved 

an integrated index previously proposed and used 

the index to evaluate network connectivity.  

 

Our results showed that graph-based wetland 

networks can be effective to reallocating water 

resources and relieving flood risk, and that the 

networks can also be well connected for 

maintaining wetland biodiversity. 

 

Key words: wetland network; environmental flow; 
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The coastal wetland has experienced significant 

land loss and degradation due to the land 

reclamation and sea level rise. The natural process 

for restoration to enhance wetland building and 

marsh accretion by means of diverting sediment 

into the degraded delta is highly recommended by 

scientists. The understanding of morphology 

response of delta to diversion therefore becomes 

necessary. Here we use a process-based numerical 

model to predict the morphological evolution of 

delta with variation of freshwater and sediment 

distribution between a potential proposed diversion 

and main channel in Yellow River Delta. The results 

show that diversion project will promote the 

wetland growth and the sediment distribution has a 

significant effect on wetland progradation. The 

simulation was set up based on the practical Yellow 

River inflow course modification policy and 

validation was conducted. As the yellow river flow 

passage planning is an important issue for 

governors, we further suggest the optimum 

distribution of sediment for wetland restoration to 

be considered when design and adjust the flow 

course planning.  

 

Key words: natural process restoration; diversion, 

numerical model; Yellow River Delta 
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Due to human activities and global/local climatic 

change, numerous wetlands worldwide have 

experienced drastic change in the past decades, 

including Taihu Lake, the third-largest freshwater 

lake in China. Remote sensing can supply valuable 

large-scale information in various research fields 

related to the temporal and spatial change of 

wetlands. Despite the increasing need of accurate 

and stable remote sensing technology for the 

obtaining of aquatic environmental parameters 

from remote sensing images, it still is a great 

challenge in accurately deriving aquatic 

macrophytes information in remote sensing 

community. The objectives of the study were to 1) 

develop a reliable and stable method for the 

classification of aquatic vegetation types of 

emergent, floating-leaf and submerged vegetation 
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and then, 2) listed two application cases related the 

remote sensing of aquatic vegetation in Taihu Lake.  

     

As we know, for the characteristics of 

understandability and flexibility of combination 

with ancillary environmental data, classification 

trees (CT) based on dichotomous partitioning have 

been widely used to classify aquatic vegetation 

from remote sensing images. However, the 

accuracy of the traditional CT model generally 

greatly decreased when we applied CT models 

developed for certain image dates to other periods. 

We developed a method to quantify the possible 

reason resulting in the unavailability between times 

and concluded that 71.1% of the instability was due 

to extrinsic factors (EF) such as atmospheric 

conditions, sun-view angle and water quality; while 

remainder was due to intrinsic factors (IF) such as 

phonological and growth status differences between 

periods. A modified CT model, using modified 

classification threshold by the special characteristic 

of typical vegetation performed in a certain image 

instead of fixed threshold used between times, was 

developed to decrease the disturbance from both EF 

and IF. The classification accuracy was increased 

from 58.9-71.6% to 90.5% when we used the 

modified CT (CTm) model between times and 

thereby improved the effectiveness of our CTm.  

     

Case-1, by the developing of the CTm model that 

can be used directly between different times, we 

evaluated the effect of artificial regulation of water 

level on aquatic macrophyte distribution in Taihu 

Lake between 1989 and 2010. Water levels in the 

ten-year period from 2000-2010 were 0.06-0.21 m 

lower at wet seasons and 0.22-0.27 m higher at dry 

seasons than in the 1989-1999 period, which 

indicated the great alteration of intra-annual pattern 

by artificial regulation before and after the 2000 

when numerous hydrological projects began to 

conduct in Taihu Lake. Neither annual average 

water level nor intra-annual coefficient of variation 

of water level influence aquatic vegetation area, but 

water level from January to March has significant 

positive and negative correlation, respectively, with 

areas of Type 1 (i.e. emergent, floating and 

floating-leaf plants) and Type 2 vegetation 

(submerged vegetation). Our result reveals 

problems with current management of water levels 

for ecosystem sustainability in Taihu Lake.  

Case-2, using the CTm model and a series of 

Landsat images, we quantified the spatio-temporal 

variability of aquatic vegetation in the past 30 years 

in Taihu.  Lake. Result suggested that aquatic 

vegetation area increased from 187.5 km
2
 in 1981 to 

485.0 km
2
 in 2005 and then suddenly decreased to 

341.3 km
2
 in 2010. Submerged vegetation has a 

similar temporal dynamic with total area of aquatic 

vegetation, while floating-leaf vegetation increased 

continuously from 1981 to 2010. In terms of spatial 

distribution, the aquatic vegetation has spread 

gradually from the East Bay to the surrounding 

areas. Our result indicates a drastic change in 

aquatic vegetation in the past 30 years, under the 

both direct and indirect influence of human 

activities.   

 

Key words: Remote sensing; Aquatic macrophyte; 

Classification model; Taihu Lake; Water level 
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Riparian zones of lakes and rivers play a key role in 

mitigating nutrients from land to water. The 

degradation of these zones will bring about the 

deterioration of receiving water quality. Zhegao 

River at east Chao Lake carries a quantity of 

nutrients into the lake every year. The nutrient 

accumulation and incurred blue algae bloom have 

affected the water supply safety at times. To restore 

the healthy riparian zones along the river 

confluence area and lakeshore becomes an essential 

approach for protecting and ensuring the safety of 

water supply. 

 

The nutrient concentration by water and sediment 

survey showed a decline trend from upstream to 

downstream in Zhegao River. The spatial 

distribution of river water/sediment quality was 

significantly affected by human activities and the 

nitrogen concentration sharply increased in 

urbanized and agricultural areas. Phytoplankton 

survey further revealed that Chlorophyta dominated 

in upstream in the total five phyla while 

Cyanophyta governed the downstream in the total 

six phyla. In recent years, although the riparian 

zones of Chaohu Lake have been destroyed 

considerably by artificial factors, they still have 

stronger enrichment capability but lower removal 

capacity for nutrients compared with the profundal 

areas, which interferes the original benign cycle of 

nutrients in the healthy riparian zones. The water 

total nitrogen (TN) is 2.77 mg/L in the profundal 

area while a significant increase in the littoral zone 

(3.50 mg/L). The sedimentary ammonia is 108.69 

mg/kg in the profundal area while 48.30 mg/kg in 

the littoral zone. However, the algae were not 

apparently driven by nutrients but the wind-induced 

water current (algae biomass 0.42 mg/L in the 

profundal area, 0.73 mg/L in the littoral zone). All 

these results suggest that artificial restoration action 

in the littoral zone is urgent and necessary. 
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Riparian zone between river and lake is the hot spot 

for the biological processing of nutrients. A 

well-designed large scale ecological wetland 

system in the confluence area may function 

bidirectionally in polishing the river water upstream 

and improving the internal pollution of lake water. 

At the high-algae period, this bidirectional 

ecological wetland will be used as backup drinking 

water source, which can accept the source water 

from the lake or river selectively, whose 

concentration of algae is lower than that in the 

adjacent waters. 

 

Now, we are doing research in the east part of Chao 

Lake near the Zhegao river. We want to figure out 

the lake-river interactions in this part, after that, the 

constructed estuarine wetland may have better 

effects in repairing eutrophic Lake water. 

 

Key words: riparian zones; ecological restoration; 

algae; drinking water source 
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Abstract: Coastal wetland is the transition zone of 

terrestrial ecosystem and Marine ecosystem, and it 

has a significant value of ecosystem services for 

people. However, due to the combined impact of 

natural factors and human factors, especially 

large-scale human reclamation activities such as 

mariculture and oil-field development, an 

increasing area of coastal wetlands got damaged 

such as saltmarsh degradation, salinization, heavy 

metal pollution, organic pollution, and even 

disappeared. This paper presents the domestic and 

abroad research progress on the common wetland 

restoration methods aim at different types of 

damage to coastal wetlands, and mainly reviews the 

remediation mechanism of some effective methods 

such as constructing tidal channels, diluting 

salinization by fresh water, inhibiting salinization 

by planting, applying soil conditioner, 

phytoremediation and microbial remediation. We 

collected some restoration activities aimed at relief 

or recover the degraded ecosystem in coastal zone, 

evaluating the restoration effect of each type. Then 

developed a model of restoration potential of each 

measure carried on different reclamation activities 

based on ecological functions. Then the trend to 

development of coastal wetlands restoration was 

prospected, in order to promote the scientific 

research in the field of coastal wetland restoration. 

 

Key words: coastal wetlands; saltmarsh 

degradation; salinization; heavy metal pollution; 

organic pollution; restoration methods 
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Artificial coastal defense structures have 

proliferated around the world, and affect about half 

of the coastline in Europe, the USA, Australia. In 

China, seawalls have expanded from about 3000 km 

to 11,000 km over the past two decades. More than 

60% of the coastline along mainland China has 

been altered by coastal defense structures. 

Furthermore, coastal defense structures will 

continue to proliferate as coastal populations 

increase and in response to the effects of global 

climate change 

 

Elucidating the ecological impacts of coastal 

defense structures is one of the most pressing 

ecological challenges, and is a key requisite to 

guiding future construction and for developing 

conservation strategies. However, few studies have 

explicitly addressed the mechanisms underlying the 

ecological impacts of coastal defense structures, 

and we are unable to predict the response of plant 

community persistence and dynamics in tidal flats 

under stress. Critical to this challenge is to 

understand the response of the reproduction process 

and identify whether coastal defenses drive 

reproduction process differentiation.  

 

We conducted a life-cycle analysis to distinguish 

the balance between life stages and changes in the 

reproductive process of annual halophyte 

populations. Our study provided important 

implications for managers who are making efforts 

to maintain biological conservation under coastal 

development. 

 

Key words: Biological conservation, China, Seed 

bank, Seedling emergence, Tidal marshes, Yellow 

River delta 
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Pearl River estuary is the priori region for economic 

revolution and development in China. In order to 

chase more available land, shallow sea and tidal 

marsh have been reclaimed to croplands and 

factories, wharfs and towns have been build, which 

lead losses and degradations of estuarine/coastal 

wetlands. Wetland soil is the base and supporter in 

the whole wetland ecosystem. Studying the 

variation of wetland soil’s properties, pollutants 

content in soil and biota communities aboveground 

or belowground will reflect the degradation 

processes of wetland and soils under threats from 

land reclamation.  

 

This study took Panyu district and Nansha district 

as two major study areas and total 30 study sites (20 

in Nansha and 10 in Panyu) were chosen according 

to their different land uses, reclamation history, 

wetland types and some other categories. By 

monitoring the variation of soil physical, chemical 

and biological properties during the soil 

degradation processes, we found the breaking of 

large aggregates, increasing bulk density, 

decreasing moisture, losses of nutrients, the 

enrichment of heavy metals and PAHs, the inhibited 

plant growth, reduced microbial biomass and 

enzyme activities could be key indicators of soil 

degradation processes. Inhibition effects of heavy 

metals and PAHs on plant, soil invertebrate (blood 

worm), microbial biomass and enzyme activities 

were generally detected in this study, therefore, 

heavy metal and PAHs pollution was identified as 

the primary cause to soil degradation after the 

wetland reclamation in the Pear river estuary. Total 

23 indexes related to the pressures that drive 

wetland/wetland soil degrading, the states of the 

soil physical-chemical-biological indicators and the 

social reactions to the wetland degradation were 

chosen to build a PSR evaluation system for soil 

degradation assessment. 

 

Our study indicated that slight soil degradation 

occurred in half studied sites and moderate 

degradation in the other half. Panyu district showed 

heavier soil degradation than Nansha district. The 

causes of wetland and soil degradation in Panyu 

may be urban construction, industrial pollution and 

heavily traffic exhaust emission, while those in 

Nansha may be reclamation, shipping, and 

agricultural activities. The wetland and soil 

degradation need to be treated on a site-specific 

basis with the increasing efforts for wetlands 

restoration from national policies.     

 

Key words: estuarine wetland reclamation; soil 
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Dongying, located on the Yellow River Delta in 

Shandong province, is a well known city built upon 

oil exploitation. For decades, the pillar industry has 

turned large areas of coastal marshes to other land 

use types. The number of oil wells has been 

increasing, even in the Yellow River Delta National 

Reserve which was established in 1992, later than 

the oil exploitation in the coastal region. Besides 

fragmentation, soil degradation caused by the oil 

development has been obvious. Given the high 

probability of oil leakage during the processes of 

exploitation, oil might be transferred from oil wells 

to surrounding wetlands due to the movement of 

rainfall, groundwater and tide waves. 

 

This article discusses the spatial pattern of soil oil 

pollution in coastal wetlands surrounding the 

abandoned oil wells. Soil samples were collected 

surrounding 3 abandoned oil wells which have been 

used and abandoned for similar time spans in the 

Yellow River Delta National Reserve, with 3 

duplications and 5 gradients, that is 1m, 10m, 30m, 

60m, 100m radiating from the center of well fields 

to the orientation of wetlands.  Total petroleum 

hydrocarbons (TPH) were estimated 

gravimetrically following standard methods of TPH 

analysis. In general, the content of TPH is 

negatively related to the distance from well field 

center. TPH within well fields significantly differ 

from beyond. The content of TPH is significantly 

higher in region where tide access is cut off by 

access roads than regions with normal tidal 

condition.  

 

Key words: coastal wetlands; oil pollution; spatial 
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Bed erosion and deposition processes have been 

empirically concluded by simple field observation 

to be the dominant mechanism of suspended 

sediment transport in estuaries. To further test this 

hypothesis, we conduct an analytical study to 

determine the impacts of longitudinally oscillating 

tidal flow, in addition to sediment erosion and 

deposition, on the suspended sediment transport. 

 

Two one-dimensional (cross-sectional averaged) 

models of suspended sediment transport under 

oscillating tidal flow were developed in this study. 

The first model incorporates the sediment erosion 

and deposition processes in addition to 

advection-diffusion process to verify the field 

observations that the maximum suspended 

sediment concentration coincides with the 

maximum flow velocity. The second model drops 

sediment erosion and deposition processes and 

accounts for the advection-dispersion process alone 

to explore the impacts of oscillating tidal flow on 

the suspended sediment transport. Analytical 

solution in integral form was derived using Green’s 

function and further evaluated using numerical 

quadrature. The pattern of the variation of the 

suspended sediment concentration with flow 

velocity during a tidal cycle was analyzed. 

 

The findings of the analytical study shed some light 

on the dominant mechanism of suspended sediment 

transport in estuaries and other tidal environments. 

 

Key words: suspended sediment transport; 

deposition; erosion; oscillating tidal flow; Green’s 
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Coastal salt marsh is located in sea-land transition 

zone, which has complex environment and high 

primary productivity. It is not only the habitat of 

many important species, but plays an important role 

in global climate change and sea level rise issue as 

well, because of wave-reducing and siltation. 

 

Being influenced by human activities, the salt 

marsh ecosystem has been highly affected in its 

structure and function. Tidal creek hydrological 

connectivity is not only one of the most important 

ecological processes in coastal wetland ecosystem, 

but also an important way to maintain and restore 

the salt marsh. 

 

This thesis mainly discusses about the relationship 

between tidal creek hydrological connectivity and 

vegetation distribution as well as regeneration, with 

the seed migration and spreading as the 

breakthrough point, this study aims at analyzing the 

mechanism of the effect of tidal creek hydrological 

connectivity on salt marsh vegetation regeneration 

and offering efficient ways in salt marsh restoration 

to improve its abilities in interference defence and 

self restoring capacity of nature. 

 

Take a typical salt marsh tidal creek in Yellow River 

Delta as example, we found that Suaeda salsa had 

significant difference in growth, distribution as well 

as seed bank, with different tidal creek level, 

distance from tidal creek to ocean and lateral 

distance. These results are closely related to the soil 

physicochemical properties and seed-carrying 

capacity, and also directly related to hydrological 

connectivity strength in the different tidal creek 

location. Besides, we developed an index of costal 

tidal creek hydrological connectivity intensity as a 

tool to reflect the relationship between the level of 

tidal creek, morphology and lateral distance as well 

as the strength of the tidal creek hydrological 

connectivity. Complementary to the management, 

the index developed in this study provides a useful 

tool in guiding salt marsh restoration. 

 

Key words: coastal tidal creek; hydrological 

connectivity; salt marsh; regeneration; seed bank 

 

 

 

The minimum ecological compensation areas 

calculation of the reclamation of the coastal 

wetland in China 

Shuling Yu 
1
, Baoshan Cui 

1
*, Xu Ma

1
, Guoxiang 

Song
1
, Yuxuan Zou

1
, Xiaojing Shao

1
 

 

(
1
State Key Joint Laboratory of Environment 

Simulation and Pollution Control, School of 

environment, Beijing Normal University, Beijing 

100875, People’s Republic of China; * 

cuibs@bnu.edu.cn) 

 

To further promote wetland ecological 

compensation had been a major national demand. 

Rapid economic growth has resulted in significant 

ecological degradation in many coastal areas in 

China, such as regional biodiversity loss, ecological 

regulation reduction, habitat destruction and other 

ecosystem services decline. Therefore, to develop 

the ecological compensation mechanism and 

ecological restoration model around the 

reclamation of the coastal wetland will be the 

technical basis of conservation. Here we calculate 
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absolute minimum ecological compensation areas 

of our coastal areas in different reclamation years 

that arise from time discounting and delayed 

emergence of offsetting gains. The results show that 

the minimum compensation area of 11 coastal 

provinces (Fujian, Guangdong, Guangxi, Hainan, 

Hebei, Jiangsu, Liaoning, Shandong, Zhejiang, 

Shanghai and Tianjin) were 490.00, 1124.61, 

166.62, 24.85, 968.51, 2679.44, 1862.93, 1996.99, 

172.18, 501.67, and 1795.21 km2 respectively 

under the discount rate is 3%. This study will 

provide technical basis of ecological restoration and 

ecological compensation management to the local 

government construction with the reclamation 

wetlands, and promote the sustainable use of 

resources and protection of biodiversity. 

 

Key words: Biodiversity offsets; mitigation; 

ecological compensation; onservation planning; no 

net loss, coastal reclamation 

 

 

Poster 

A strategic of biodiversity offset directing at the 

key species of the wetland ecosystem: habitat 

offset network framework 

Xu Ma
1
; Baoshan Cui

1
*; Shuling Yu

1
; Yuxuan Zou

1
 

 

(
1
School of Environment, Beijing Normal 

University, Beijing, 100875, China; 

*cuibs@bnu.edu.cn) 

 

In the past decades, almost 50% coastal wetlands 

were lost by reclamation activities in china. What 

has been influenced by the human development and 

utilization on the coastal wetland was biodiversity 

decrease and ecosystem function degradation. At 

present, the strategic offset of biodiversity is one of 

appropriate methods to solve those problems. In this 

research, a habitat compensation network 

framework directing at the key species of the 

wetland ecosystem was established for biodiversity 

offset. Each key species has its suitable growth 

environment, identifying and delineating the 

suitable habitat of the core zone and the ecological 

barrier zone firstly and then connect a numbers of 

core zone and ecological barrier zones through the 

ecological corridors that avoid the island type 

layout, which eventually build a key species habitat 

compensation network. 

 

We choose sea grass, Suaeda salsa, Tamarix 

ramosissima and phragmites australis. The habitat 

preferences of different species, habitat factor to 

quantitatively and model simulation in subtidal 

zone, intertidal zone and land area. Finally, it is 

concluded that different zonations area of key 

species covering the habitat compensation network 

structure.  

 

Key words: biodiversity offset; habitat; coastal 

wetlands; key species 

Ecologically adaptive management on coastal 

squeeze effects for the coastal wetland ecosystems 

in Yellow River Delta 

Ying Man
1
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1
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1
 

 

(School of Environment, Beijing Normal University, 

State Key Joint Laboratory of Environment 

Simulation and Pollution Control, Beijing 100875, 

People’s Republic of China, 915006083@qq.com) 

 

Coastal wetlands can adapt themselves for 

accelerating sea level rise (SLR) through landward 

migration and upland recolonization, but the 

hardening coastal defense and associated intensive 

coastal land reclamation may hinder even interrupt 

the process of landward migration. This so-called 

"coastal squeeze" effects led by SLR and coastal 

reclamation may result in the fragmentation, 

erosion even crumbling of coastal wetland 

ecosystem. The coastal wetlands in Yellow River 

Delta are characterized with global biodiversity 

hotspot (e.g., migratory shorebirds) and enormous 

ecosystem services such as carbon storage, water 

purification and coastal defense, where the coastal 

squeeze is also prominent. The effects of coastal 

squeeze have produced prominent erosion of 

coastal habitats and coastal defense, bringing about 

greater ecological and socioeconomic risk to the 

coastal region in Yellow River Delta. Therefore, 

how to enhance multiply coastal ecosystem services 

and provide ecologically resilient spaces for the 

coastal wetlands to facilitate the ecological 

adaptation to the coastal squeeze is confronted as a 

key issue for the sustainable coastal management in 

Yellow River Delta. This article spatially quantified 

the effects of coastal squeeze and discerned the 

hotspots and vulnerable sites across the coastal 

region. Also, SLAMM (Sea Level Affecting Marsh 

Model) has been employed to model the landward 

migration process and recolonization pattern under 

ICPP RCP 4.5-defined scenarios of SRL. The 

potential inland habitats for landward moveable 

coastal wetlands in respond to the SLR scenarios 

have been selected by reviewing and combining the 

modeling results of SLAMM and CSI. To explore 

the spatial priority for integrated conservation and 

rehabilitation activities, the targeted coastal habitat 

types for rehabilitation have been identified. The 

cost-effective spatial pattern for overall 

optimization of those multiplies ecosystem service 

has been generated based on Systematic 

Conservation Planning (SCP) and its planning 

tool-Marxan with Zone. Finally, the 

multi-functional coastal ecological security pattern 

has been established. SRL-adaptation for coastal 

wetlands,can be used to regulate ongoing and 

planned coastal reclamation programmer and guild 

adaptive and sustainable coastal management in 

Yellow River Delta.  

 

Key words: Ecological security; Costal zone; 

Scenarios analysis 
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Abstract Land reclamation directly changes the 

exchange condition of groundwater which is a 

crucial process in land-sea interaction, causing 

changes in coastal soil salinity variation. We built a 

model which coupled groundwater condition and 

soil salinity, as well as a stress gradient model to 

simulating community structure under different 

levels of stress. Also, we analyzed field box 

dimension and transplanted three typical salt marsh 

plants (Phragmites australis, Tamarix chinensis and 

Suaeda salsa) in Yellow River Estuary to represent 

the competitive ability. The result shows that with 

increasing soil salinity range, weakened plant 

competition. Our result also shows that 

embankment project will lower the range of soil 

salinity variation, providing a less stressful 

condition for these three plants to grow. Years after 

embankment taking place, the vegetation 

distribution pattern will change from zonation to 

mosaic. The results indicate that to a certain scale, 

biomass and diversity may increase under the 

influence of reclamation activities. Thus, coastal 

wetland conservation and utilization measures 

should be considered and taken systematically. 

 

Key words: land reclamation; groundwater 

exchange; soil salinity range; stress-gradient 

hypothesis; vegetation distribution 

 

 

 

Simulation of the impact of land use change on 

nutrient export in Zhongtian River Watershed 

based on the annagnps model 

Qing Xi 

 

(Nanjing University Ecological Research Institute 

of ChangShu, 215500, Jiangsu, China) 

 

The impact of land use and its change on non-point 

source pollution is a hotspot area for research 

domestic and overseas. The nitrogen and 

phosphorus nutrient in water is the important 

influential factor that causing non-point source 

pollution. The Taihu Lake region is economically 

developed, land use change is large and water 

environment problems is serious, it has great 

significance to research the impact of land use 

change on the export of nitrogen and phosphorus 

nutrient in Taihu Lake basin. This study selects 

Zhongtian river watershed which is a typical small 

watershed of hilly region in Taihu Lake as the study 

area. By analyzing the land use change and 

forecasting the future land use situation, apply the 

AnnAGNPS model to simulate the export of 

nitrogen and phosphorus nutrient in historical 

period (1975~2013) and future period (2014~2018). 

Then analyzed the changes and regularity of 

nitrogen and phosphorus nutrient export in 

continuous periods and discussed the impact of land 

use change on nitrogen and phosphorus nutrient 

export. The main conclusions are as following: 

 

1. Analysis of land use change of Zhongtian river 

watershed. By interpreting the satellite remote 

sensing data of 1979, 1988, 2001, 2010 and 2013, 

land use situation of Zhongtian river watershed was 

obtained, and then predicted the land use situation 

in 2018. Analysis the land use change from the land 

use type, area change, landscape pattern changes, 

land use intensity change and so on. Results showed 

that: The main land use types in Zhongtian river 

watershed were forest, farm land and urban land 

from 1979 to 2013, all of the three types took more 

than 85% of the whole area, along with the 

improvement of the urbanization level and 

ecological environment, this proportion will 

continue to rise and gradually being stably in the 

future. The largest change of land use type was 

grass and bare land, followed by farm land and 

urban land, finally to forest and waters in the past 

period. The causes of land use change were 

population growth, improvement of urbanization 

level, agricultural structure adjustment and effect of 

irrational human activities on development and 

utilization of land. Land use change would be 

mainly concentrated in the increase of urban land 

and water area, and the great decrease of bare land 

and grassland area in the future. At the same time, 

spatial difference of landscape would be 

strengthened, the advantaged landscape would turn 

from the forest and farm land into forest land, urban 

land and farm land, and landscape’s evenness 

increased in this watershed. Analysis of the land use 

intensity changes showed that there was a little 

change of the little use intensity from 1979 to 2013 

overall, 2013’s land use intensity is the largest, 

while 2010’s is the smallest. 1979 to 1988 is the 

land use adjustment period, 1988 to 2001 is the 

slow development period, from 2010 on the 

ecological environment began to recover better and 

2013’s increases of the land use intensity are mainly 

on the river regulation, wetlands and hydropower 

construction, the increase amount in the future 2018 

is mainly from the increase of the urban land use 

intensity. 

 

2. The construction of AnnAGNPS model in 

Zhongtian river watershed. The parameter’s 

sensitivity analysis showed that CN, LS, K and the 

soil, crop and fertilizer parameters are the key 

parameters affecting the simulation results. 

Through calibration and verification of simulation 
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results for the model showed that: Annual runoff in 

the calibration of simulation deviations basically 

controlled within 5% in the validation period, the 

overall percentage deviation of 3.03%, Ens reached 

0.57 and 0.78, respectively, in the total study period 

reached runoff R
2
 of 0.8944; monthly scale total 

runoff simulation correlation coefficient R
2
 reached 

0.8288. The export of nutrients in the calibration of 

the model for TN simulated and measured 

deviations under control in less than 20%, Ens 

reached 0.97, R
2
 reached 0.9913; TP’s simulation 

deviations are all between 30% to 40%, but the 

model for simulation efficiency coefficient Ens TP 

is 0.83, R
2
 is 0.8676, the overall good of phosphorus 

simulation results. In the validation period, the 

model simulated TN’s Ens of 0.88, R
2
 is 0.8906, 

TP’s R
2
 is 0.8149, the model can simulate the trend 

of total phosphorus. Which shows that AnnAGNPS 

has good adaptability in Zhongtian river watershed, 

and this can be used to analyze the regularity of 

non-point source pollution situation and the 

nitrogen and phosphorus nutrient export of 

Zhongtian river watershed. At the same time, 

because the Zhongtian river watershed is a typical 

small watershed of hilly region in the Taihu Lake 

watershed, its climate, soil and other condition is 

similar to other small watershed of Taihu Lake 

watershed, therefore it can provide reference for 

AnnAGNPS’s popularization and application in the 

taihu lake watershed. 

 

3. Applying AnnAGNPS model combined with the 

main historical years’ land use situation, simulated 

the nitrogen and phosphorus nutrient export in 

1975-2013. Results showed that the annual export 

loadings of TN and TP change with rainfall and 

runoff in the 44 years from 1975 to 2018, the 

amount of change is high in May to September and 

the rest months (1~4, 10~12) is low. The maximum 

export of TN is in July (1255.79kg), while the 

minimum is in December(412.41kg). The export 

loadings of TN and TP changes with runoff 

obviously in the past years, TN’s maximum export 

is in 1991(111138.34kg) and the minimum is in 

1997(7262.80kg); Export levels of TP is at a 

relatively reduced level in 1975~2013, in addition 

to larger than the individual basic runoff year 

maintained at 7000 ~ 8000 kg/year with the same 

maximum value in 1991(19363 kg), the minimum 

value is 1997, only 982kg. While the loadings of 

TN and TP decreased distinctly than the past in 

recent years, which benefit from environmental 

regulation and the increase of the residents' 

environmental awareness. The export loadings of 

TN and TP yet will be significantly reduced in the 

future periods (2014 ~ 2018). 

 

4. Based on the analysis of the nutrient export and 

the land use change, the concentration, intensity and 

loadings of nutrient export were analyzed. Results 

showed that the spatial distribution of land use 

types influenced the nitrogen and phosphorus 

nutrient export. The areas of high nutrient export 

intensity were concentrated in the farm land and 

urban land areas where was on the either side of the 

river channel, which showed the farm land and 

urban land were the key area of nitrogen and 

phosphorus nutrient export, the two land use types’ 

average annual export intensity was significantly 

higher than other land use types in each period. In 

the historical period(1975 to 2013) , land use types’ 

TN output from strong to weak order was farm land, 

urban land, forest, bare land, grassland and water, 

TP output from strong to weak was urban land, farm 

land, bare land, forest, grassland and water; in the 

furure (2014~2018), with the decrease of farm land , 

the use intensity and the improvement of urban 

development, etc., the farm land and urban land’s 

TN intensity will be increased slightly, TP will 

reduce a little, while other land use types will have 

different degree of reduced. In the aspect of analysis 

of TN and TP export concentration, intensity, 

density and time change in the main years of land 

use, through the multiple regression analysis 

method, analyzed the export of TN and TP 

concentration change which showed that it had little 

relationships with a single land use type but various 

land use types. In the aspect of landscape pattern 

change and the influence of TN and TP export 

concentration, the main concentration change in 

main years of TN and TP had obvious correlations 

with landscape pattern change. Multivariate 

regression analysis results showed that the impact 

of landscape pattern change on TN and TP is the 

same with land use area proportion, not a single 

factor, but complex internal influence mechanism. 

Land use intensity had a clear correlation with the 

concentration of TN and TP export, the greater the 

intensity of land use, the higher the concentration of 

nitrogen and phosphorus export; Similarly, the 

change rate of each land levels and the intensity of 

the export intensity of TN and TP also had a 

positive correlation. The land use intensity change 

rate increased, export intensity and its change rate 

of the TN and TP increased. Nowadays with the 

acceleration of development process of 

urbanization and the improvement of ecological 

environment, it should be taken into account about 

land use changes in the watershed, timely adjust 

policy and plan, focusing on maintaining and 

improving the ecological environment, control of 

non-point source pollution from the fundamental. 

 

Key words: Zhongtian river watershd; Land use 

change; Nitrogen and phosphorus nutrient; 

AnnAGNPS model; Export loading 
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luzhenchen@xmu.edu.cn) 

 

Mangroves have been threatened by deforestation 

and other anthropogenic disturbancesover the past 

century, and mangrove afforestation has been 

undertaken in many countries to compensate for 

these historical losses. In China, a fast-growing but 

non-native mangrove species, Sonneratia apetala, 

has been popularly used for mangrove afforestation. 

This species is naturally distributed in coastal area 

of Indian Ocean, which was introduced to China 

from Bangladesh in 1985. It has been used 

forapproximately half thecountry’s forestation 

projects so far. The fast growth rates, good 

tolerance to environmental stress, and good 

appearance of forests, were all the factors 

considered to enhance the success inmangrove 

restoration projects.  

The invasive potential of S. apetala has been found 

in many mangrove nature reserves along the 

coastline of Southern China, including good seed 

dispersal ability, high growth rates, strong 

inter-species competition, and niche overlapping 

with native mangrove communities, etc. Recently, 

since the realization of mangrove forests’ high 

carbon (C) sink potential, C sequestration has been 

incorporated among reforestation goals. More 

information about carbon accumulation and 

biological invasive potential of this non-native S. 

apetala is urgently needed for judging whether to be 

planted or not in mangrove afforestation projects.  

 

Key words: Mangroves, forestation, biological 

invasion, carbon stock, Sonneratia apetala, alien 

species  
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To prevent and control the invasion of exotic plant, 

it is necessary to reveal the relative importance of 

the leading environmental factors impacting its 

distribution and their interactive effect. The 

invasion of exotic plant is affected by climatic and 

environmental varibles at different spatial scales. So, 

multiple scale methods are very important for 

exploring the impacting mechanisms of invasive 

plant. In this paper, based on Maxent software, the 

combination of global climate niche model and 

regional environment niche model was used to 

study the interactive effects of global climate 

changes and regional environmental changes on the 

distribution of Spartina alterniflora. The results 

show that:1) at global scale, the distribution of S. 

alterniflora is adapted to a wide range of climate 

changes. The distribution of S. alterniflora is 

mainly impacted by temperature, especially for 

annual temperature.2) At regional scale, elevation, 

global climate suitability, soil salinity, and soil 

drainage are the four most important for the 

distribution of S. alterniflora.3) The probability of 

presence decreased with the increase of elevation 

which is rarely affected by the other environmental 

factors. The probability of presence increased with 

global climate suitability as a whole. However, it 

decreased rapidly when global climate suitability is 

close to the highest, which indicating that the effect 

of climate changes at regional scale is slightly 

different from that at global scale. The probability 

of presence increased quickly and then decreased 

slowly when affected by only soil salinity. However, 

it increased as soil salinity increased when affected 

by all environmental factors simultaneously with 

reduced the importance. The effect of drainage on 

the presence is very pronounced. The probability of 

presence is higher at very poorly drained sites and 

excessively drained sites. 

 

Key words: Global climate change; Regional 

environmental change; Spartina alterniflora; 

Distribution; Interactive effects 
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Clonalityin relation to invasiveness of 

macrophytes in Wular lake- a Ramsar site in 

Kashmir Himalaya, India  

Ayaz Bashir, Zafar A Reshi, Manzoor A Shah  

 

(Department of Botany, University of Kashmir 

Srinagar-190006, Jammu & Kashmir, India, E-mail: 

shahayaz88@gmail.com) 

 

Given the predominance of clonality in aquatic 

plants, we were interested in to investigate whether 

or not clonality is an important functional trait that 

contributes to the invasiveness of macrophytes in 

aquatic ecosystems. The study was carried out in 

Wular Lake, Ramsar site in Kashmir Himalaya, to 

characterize various types of clonal architecture 

displayed by different aquatic plants. Our results 

demonstrated clear differences between invasive 

and non-invasive species in traits-related to, spatial 

spread and regeneration. The data indicate 

significant difference in distribution pattern of 

clonal and non-clonal invasive plants in studied 

Kashmir Himalayan aquatic ecosystem. A total of 

75 alien species were recorded growing in the 

Wular Lake and 68 species (90.66%) were clonal.  

Besides, all the highly invasive species were clonal. 

A significant positive correlation (p<0.05) was 

obtained between clonality and invasiveness which 

signifies that clonality may be an important 

functional trait of invasive plant species in aquatic 

ecosystems.  

 

Key words: Clonality; Genet; Ramet; Trait; 

Invasive 
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Natural wetlands have been increasingly 

transformed into urbanized ecosystems commonly 

colonized by stress-tolerant non-native species. 

Although non-native species present numerous 

threats to natural ecosystems, some could provide 

important benefits to urbanized ecosystems. This 

study investigated the extent of colonization by 

non-native fish and bird species of three urbanized 

wetlands in subtropical Taiwan. Using literature 

data, the role of each non-native species in the 

urbanized wetland was evaluated by their effect 

(benefits/damages) on ecosystem services (ES) 

based on their ecological traits. Our sites were 

seriously colonized by non-native fishes 

(39%–100%), but <3% by non-native birds. 

Although most non-native species could damage ES 

regulation (disease control and wastewater 

purification), some could be beneficial to the 

urbanized wetland ES. Our results indicated the 

importance of non-native fishes in supporting ES by 

serving as food source to fish-eating waterbirds 

(native, and migratory species) due to their high 

abundance. However, all non-native birds are 

regarded as “harmful” species causing important 

ecosystem disservices, and thus eradication of these 

bird-invaders from urban wetlands would be needed. 

This simple framework for role evaluation of 

non-native species represents a holistic and 

transferable approach to facilitate decision making 

on management priority of non-native species in 

urbanized wetlands. 

 

Key words: urban ecosystems; alien species; exotic 

species; management; ecosystem services; Asian 

wetlands 
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Invasive species management has emerged as a 

high-priority issue in planning the restoration and 

conservation of the Greater Everglades. 

Management agencies are currently involved in a 

number of management activities such as 

coordination of operational control efforts and 

monitoring of many invasive species. Given the 

limited amount of resources to control invasive 

species and their potential to impose great damage 

to ecological systems and ecosystems services, it is 

important to maximize efficiency of control and 

monitoring efforts. Decision theory provides a 

framework for improving the efficiency of the 

control of invasive species. We focus on the 

application of decision theory to two case studies in 

the Greater Everglades: 1) Tegus (Tupinambis spp.) 

are lizards native to South America that have 

become established in Florida. The focus is on 

containing the population to prevent expansion into 

Everglades National Park. In August 2015 we met 

with state and federal members of the research and 

management communities to identify management 

objectives, potential control actions, and 

information needed to control the spread of tegus in 

Florida. We developed a matrix population model 

for tegus, and a spatial optimization algorithm to 

help inform control, monitoring, and research 

efforts. 2) Control of the invasive melaleuca 

(Melaleuca quinquenervia) in the Everglades has 

met some success, but managers are interested in 

more cost-effective control.  We considered the 

application of optimization methods to identify the 

most cost-effective application of treatments. 

 

Before considering applying sophisticated 

optimization methods it is often helpful to explore 

the dynamics of the ecological system of interest 

and particularly evaluate its response to potential 

management actions. We used a matrix population 

modeling approach to examine the population 

dynamics of tegus and investigated alternative 

scenarios to assess the cost necessary to stabilize 

the population of tegus. We then applied a spatial 

optimization method to determine where, when and 

at what intensity to trap tegus. 

 

With respect to melaleuca, we focused on the 

application of stochastic dynamic programming to 

derive decision rules for treatment. The 

optimization approach that we consider accounts 

for important sources of uncertainty, such as 

environmental uncertainty, and scientific 

uncertainty. In fact, we show how scientific 

uncertainty can be reduced with the application of 

an adaptive management approach. This approach 

to management is particularly appealing to 

managers because it can be shown that the purpose 

of learning about the system in this context is 

explicitly focused on achieving management 

objectives.   

 

Key words: Invasive species; structured decision 

making; optimization; adaptive management 
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Wetland plants, being important biological 

resources for ecological stability and social 

economic development, are facing the 

simplification and degradation recently. One of the 

causes is that the rapid decreasing of native species 

and increasing of alien species.  

 

We conducted an investigation of alien plants in 23 

wetlands all over Yunnan Plateau, aiming at finding 

the alien plants and their dispersion. We have three 

findings. (1) There were 212 alien species 

belonging to 74 families and 167 genera, of which, 

62 were included in the list of Chinese invasion 

plants, and 80 species from America; 

 

(2) Almost all of the aquatic alien plants were main 

artificial introduced to purify polluted water and 

beautify wetland landscape but some of them 

escaped and became invasive species, while most of 

terrestrial alien plants within 100 m around the 

wetlands were the spread of themselves; (3) The 

number of alien species decreased as altitude 

increasing and human disturbance decreasing.  

 

Our study indicates that a large number of alien 

plants (including invasions) appeared at present in 

the wetlands of the Central Yunnan plateau, they 

may spread to the surrounding areas in the nearly 

future.  

 

Key words: alien plants; plateau wetland; plant 

invasion; human disturbance 
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The invasion of Spartina alterniflora across a wide 

latitudinal gradient in the native (USA, ~27-45o N) 

and invasive (China, ~19-41o N) provides a model 

system to study the potential invasive mechanisms. 

Few studies have evaluated whether the 

performance of individuals and populations of S. 

alterniflora respond to latitude differs between its 

native and invasive range in the field, is important 

for predicting plant invasiveness. Therefore, we 

compared native and invasive accessions of S. 

alterniflora, measuring individual traits (plant 

height, seed production, seed set) and population 

characteristics (shoot density, aboveground 

biomass/m2, percentage of flowering culms) in the 

field for 26 populations of S. alterniflora at 26 

geographic locations (16 in the native range, and 10 

in the invasive range). Then we identified 

correlations between plant traits and abiotic 

conditions such as mean annual temperature, 

growing degree days and tidal range. 

 

We found that plant height, shoot density, 

aboveground biomass/m2 and percentage of 

flowering culms of S. alterniflora have similar 

latitudinal patterns between the native and invasive 

range in the field, but differ in seed production and 

seed set, with higher values at higher latitudes in 

China. Moreover, we found evidence for increased 

plant vigor in the introduced ranges: plants were 

taller, with higher aboveground biomass/m2 than in 

the native range. Most interestingly, the invasive 

populations set more seed and more viable seed set 

than North American S. alterniflora in the field 

geographic survey. Our data rather suggest that 

different suits of tide range, temperature and 

growing degree days, associated with latitudinal 

patterns and increased vigor, contributes to the 

invasion success of S. alterniflora in China.  

 

Key words: latitudinal gradient; invasion; abiotic 

conditions; Spartina alterniflora 
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Many notorious invasive plants are clonal, 

spreading mainly by vegetative propagules. 

Propagule pressure (the number of propagules) may 

affect the establishment, growth and thus invasion 

success of these clonal plants, and such effects may 

also depend on habitat conditions.  

 

To understand how propagule pressure, habitat 

conditions and clonal integration affect the 

establishment and growth of the invasive clonal 

plants, an 8-week greenhouse with an invasive 

clonal plant, Alternanthera philoxeroides was 

conducted. High (five fragments) or low (one 

fragment) propagule pressure was established either 

in bare soil (open habitat) or dense native 

vegetation of Jussiaea repens (vegetative habitat), 

with the stolon connections either severed from or 

connected to the relatively older ramets. High 

propagule pressure greatly increased the 

establishment and growth of A. philoxeroides, 

especially when it grew in vegetative habitats. 

Surprisingly, high propagule pressure significantly 

reduced the growth of individual plants of A. 

philoxeroides in open habitats, whereas it did not 

affect the individual growth in vegetative habitats. 

A shift in the intraspecific interaction on A. 

philoxeroides from competition in open habitats to 

facilitation in vegetative habitats may be the main 

reason. Moreover, clonal integration significantly 

improved the growth of A. philoxeroides only in 

open habitats, especially with low propagule 

pressure, whereas it had no effects on the growth 

and competitive ability of A. philoxeroides in 

vegetative habitats, suggesting that clonal 

integration may be of most important for A. 

philoxeroides to explore new open space and 

spread.  

 

These findings suggest that propagule pressure may 

be crucial for the invasion success of A. 

philoxeroides, and such an effect also depends on 

habitat conditions. 

 

Key words: Alligator weed; Intraspecific 

interaction; Interspecific interaction; Plant invasion; 

Propagule supply 
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Effects of flooding on the invasive Solidago 
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Chunfu Tong*, Yuan Zhang, Yan Wang, Fengrun 

Wu, Di You  

 

(State Key Laboratory of Estuarine and Coastal 

Research, East China Normal University, Shanghai 

200062, China. *cftong@sklec.ecnu.edu.cn) 

 

Solidago canadensis L. is a long-lived perennial 

plant. Its origin was reported to be North American. 

It was introduced to China as an ornamental plant in 

1935. And then in 1980s, it escaped into the wild 

and spread quickly and widely. In 2010, it was 

added into the Alien Invasive Species List of China. 

Scientists have tried to find the measures to control 

it in last decades. It includes the methods with 

artificial removal and chemical controls. But in last 

several years, some new issues appeared. Solidago 

canadensis was found in some important wetland 

areas, including the Jiuduansha Wetland National 

Natural Reserve, Jiangsu Dafeng Pere David’s Deer 

Natural Reserve, Qingcaosha Reservoir etc. And its 

distribution area increased quickly. Current existing 

methods could not be used in these natural and 

extensive areas.  

 

According to the hydrological characteristics of the 

wetlands, we tried to find out whether we could use 

the flooding method to control the distribution of 

Solidago canadensis. During the growing season, 

from March to October in 2014, we carried out 

flooding experiment with Solidago canadensis and 

also Phragmites australis (Cav.) Trin. ex Steud, 

Phacelurus latifolius (Steud.) Ohwi var. latifolius as 

comparison species in a field experiment site on 

Changxing Island in Yangtze Estuary. We set up 6 

flooding depths and 15 lasting periods to see the 

effects. The results proved that the effects of 

flooding on the plant varied with the species, shoot 

heights, water depths and lasting periods. Proper 

flooding condition could benefit the growth of 

hydrophyte Phragmites australis, but it would 

inhibit the activities of Solidago Canadensis and 

Phacelurus latifolius which had less tolerance to the 

flooding conditions. The benefits of the flooding to 

the Phragmites australis depended on the relative 

height of the shoots to the water depth. And it was 

found that if we kept Solidago canadensis 

submerging during the sprouting stage, the survival 

rate of it would drop significantly. By this way, we 

could control the distribution of Solidago 

canadensis effectively. It is easy to put such kind of 

measures into practice in the relatively closed areas, 

including lakes and reservoirs. However, if we want 

to use that in the open area, for example in the 

coastal intertidal salt marsh areas, we may need the 

assistance of engineering measures to persist the 

flooding water depths. 

 

Key words: Solidago canadensis; flooding effects; 

invasive species; invader control 
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Spartina alterniflora, an invasive species in China, 

is native to the east and Gulf coasts of North 

America. It is not well understood on the 

relatedness between the environment and genotypes, 

genetic structures and its geographic distribution 

patterns in native and non-native regions of S. 

alterniflora. We collected 26 populations along the 

coastal line that covered the distribution regions in 

USA and China and performed genotyping analyses 

with SSR and cpDNA trnT-trnF markers. The 

results showed that the genotypes of the introduced 

populations in China are significantly different 

from most of that in USA, and the sources of the 

populations in China were from Gulf of Mexico and 

south Atlantic. Interestingly, we found an apparent 

geographic distribution pattern both in USA and 

China. The genetic structures of the populations in 

the north are different from that in the south and 

Leizhou Peninsula in China. While in America, the 

genetic structures of the populations in north 

Atlantic, south Atlantic and Gulf of Mexico showed 

obviously differences. We inferred that the 

geographical isolation establishes barries among 

populations in its native ranges and reestablished 

themselves in the new, invasive ranges of S. 

alterniflora. Moreover, we also attempt to explain 

the rapid expanison of S. alterniflora by the 

interaction between genetic diversity and 19 climate 

factors. Among them, the extreme maximum and 

minimum temperatures have a strong selection on 

genotypes. Thus, temperature may be a key factor 

affecting the invasive process of S. alterniflora. 

 

Key words: Spartina alterniflora; environmental 

impacts; distribution pattern; genetic structure; 

invasive mechanism 

 

 

 

mailto:*anshq@nju.edu.cn
mailto:*anshq@nju.edu.cn


Conference Abstracts 

139 

  

Spartina alterniflora invasion alters soil microbial 
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The role of exotic plants in regulating soil microbial 

community structure and activity following 

invasion chronosequence remains unclear. We 

investigated soil microbial community structure 

and microbial respiration following Spartina 

alterniflora invasion in a chronosequence of 6-, 10-, 

17-, and 20-year-old by comparing with bare flat in 

a coastal wetland of China. S. alterniflora invasion 

significantly increased soil moisture and salinity, 

the concentrations of soil water-soluble organic 

carbon and microbial biomass carbon (MBC), the 

quantities of total and various types of phospholipid 

fatty acids (PLFAs), the fungal: bacterial PLFAs 

ratio and cumulative microbial respiration 

compared with bare flat. The highest MBC, 

gram-negative bacterial and saturated straight-chain 

PLFAs were found in 10-year-old S. alterniflora soil, 

while the greatest total PLFAs, bacterial and 

gram-positive bacterial PLFAs were found in 10- 

and 17-year-old S. alterniflora soils. The 

monounsaturated: branched PLFAs ratio declined, 

and cumulative microbial respiration on a 

per-unit-PLFAs increased following S. alterniflora 

invasion in the chronosequence. Our results suggest 

that S. alterniflora invasion significantly increased 

the biomass of soil various microbial groups and 

microbial respiration compared to bare flat soil by 

increasing soil available substrate, and modifying 

soil physiochemical properties. Soil microbial 

community reached the most enriched condition in 

the 10-year-old S. alterniflora community. 

 

Key words: Phospholipid fatty acids; Plant 

invasion; Soil microbial community; Soil carbon 

and nitrogen; Soil microbial biomass carbon; 
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Nitrogen fixed by diazotrophs is an important 

source of nitrogen supply to ecosystems. The 

diazotrophs has a tight, mutualistic relationship 

with Spartina alterniflora, which is a dominate 

species in the Atlantic coast marshes. However, it 

was unclear whether the relationship exists in the 

west Pacific coast, a novel region of S. alterniflora. 

Moreover, the activity and composition of 

diazotroph community are strongly affected by 

edaphic conditions. Crabs as one of the most 

important soil reworkers, might indirectly regulates 

diazotrophs and nitrogen fixation as well. We 

hypothesized the diazotroph in the soil could be 

facilitated by the alien plant S. alterniflora, and the 

facilitation could be regulated by the native crabs. 

We established paired crab present-absent plots in 

twelve monotypic stands of S. alterniflora with 

three times since introduction (1, 3, and 6 years) in 

Yangtze River estuary, China. Over a growing 

season, the fresh soil samples were collected to 

determine the potential rates of nitrogen fixing by 

using 15N2 incubation. The total microbial DNAs 

extracted from the soils were used for determining 

the abundance and composition of dinitrogenase 

reductase (nifH) gene using real-time quantitative 

PCR (qPCR) and clone sequencing. In addition, the 

content of soil nitrogen and carbon, and other 

edaphic factors were determined within each plot.  

 

The potential rates of nitrogen fixation (RN) ranged 

from 1 to 67 mg N m
-2

 d
-1

, and increased with the 

time since introduction of S. alterniflora. The 

removal of crabs dramatically decreased RN in 

6-year-old stands, while increased 1 and 3-year-old 

stands. The Shannon's index of diazotroph 

communities was positively correlated with the RN. 

The abundance of nifH genes was estimated to 

oscillate 1 to >2 orders of magnitude between 6 

years-old (high) and younger stands (low). The 

diazotroph community were composed primarily 

ofδ-proteobacteria, γ-proteobacteria and Clostridia, 

together accounting for more than 80% of the total. 

The composition of diazotroph communities in 

6-year-old stands was most distinct from the other 

two ages of stands, while the variant of diazotroph 

composition in 1 and 3-year-old stands appeared 

more relevant to crab disturbance. Furthermore, the 

RN and diversity of diazotroph community showed 

the dependence on soil abiotic conditions, including 

dissolved carbon, nitrogen, phorsporous, and the 

soil redox potentials. We concluded that S. 

alterniflora could facilitate the diazotroph 

community along the time since introduction. In 

addition, the facilitation could be regulated by crabs, 

possibly via creating heterogenous microhabitats.  

 

Key words: Invasion; Spartina alterniflora; 
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The water hyacinth Eichhornia crassipes (Mart.) 

Solms is one of the 100 world's worst invaders. 

Native to tropical freshwaters of tropical South 

America, with a putative origin in the Amazon 

basin and the Pantanal of western Brazil, the water 

hyacinth is nowadays distributed worldwide. In 

tropical regions, E. crassipes escaped into local 

environments and spread out into the freshwaters 

proliferating aggressively mainly by means of 

vegetative reproduction. Due to its ability to double 

its biomass within only 12 days, it rapidly covers 

whole water bodies and destroys ecosystems.  

 

We investigated the genetic structure of the water 

hyacinth in its native range (Uruguay, Argentina, 

Brazil, Peru and Colombia) using AFLPs and 

cpRFLPs. Genetic distance trees and PCOs based 

on AFLP data show two separated populations of 

this species with a western (Peruvian) population 

separated from the main South American 

population. This differentiation is supported by 

different chloroplast haplotypes. 

 

The origins in different regions of Southern 

America of the individuals found worldwide could 

be demonstrated by integrating worldwide samples 

into the data set. Several independent 

anthropogenic introductions into the tropics 

worldwide could be detected. Samples from 

botanical gardens of Europe cluster within 

worldwide samples suggesting a distribution 

pathway via Europe.  

 

Given the environmental and economical dangers 

related to the expansion of E. crassipes, the role of 

botanical gardens as initiators of invasions and of 

other anthropogenic migration factors, such as 

missionaries and colonists in the past as well as 

tourists, nurseries, private and commercial internet 

trade must be taken seriously. The dangers linked to 

the expansion of this highly aggressive species with 

high growth rates and no local enemies should not 

be underestimated, especially in view of a further 

increase of its expansion and favorable growth 

conditions in formerly non-suited habitats as a 

consequence of climatic changes.  

 

Key words: invasive macrophyte; Amazonia; 
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Smooth cordgrass (Spartina alterniflora) is one of 

the harmful quarantine weeds in China. Since its 

first introduction in China in 1979, this alien species 

has spread rapidly and damaged local ecological 

environments. Research to predict a suitable new 

area is an important step for management of the 

species and to prevent a further spread. In this study, 

Spartina alterniflora’s ecological niche was 

modeled using the application MAXENT. Analysis 

was based on species’ current distribution. The 

investigations of this study were two-fold. First, a 

large-scale global investigation (outside China) was 

conducted to predict suitable areas in China by 

comparing global and Chinese records of the 

species. In the second set, the combined records 

were used to predict suitable areas in the Jiangsu 

Province. The model’s accuracy was evaluated by 

Receiver Operator Characteristic (ROC) curve. The 

areas under the ROC curve (AUC value) were all 

over 0.95, which indicated high predictive ability of 

this model. In the large scale prediction, Shanghai, 

Zhejiang, Fujian, Guangzhou, Guangxi and 

southern part of Wuhan, Jiangsu and Anhui were all 

potentially endangered by S. alterniflora invasion. 

On the smaller scale, the prone to invasion areas 

were mostly concentrated on southern part and 

some coastal areas of Jiangsu Province, where the 

precipitation and temperature were appropriate for 

this grass. Because of S. alterniflora has high 

dispersal ability and human induced history, the 

potential distribution areas in China are 

considerable and it may invade more areas, in result 

spreading faster in the future. To prevent further 

invasion and spread, an early eradication program 

should be adopted in the newly invaded areas. 

Meanwhile, the monitoring programs should also 

need to be applied in potential survival areas, 

especially in coastal harbors, airports, and tourism 

areas which are highly vulnerable to S. alterniflora 

invasion. 

 

Key words: biological invasion; costal wetlands; 
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Plant invasion is known to change substantially 

methane dynamics in coastal wetlands. However, 

the mechanisms related to methane emission 

change due to plant invasion have not been fully 

understood. We investigated the relationship 

between plant invasion and methane emission and 

its mechanisms by considering multiple aspects of 

carbon sources, ecohydrology, and microbiology. 

The study site was Suncheon Bay, South Korea 

where Phragmites australis has invaded the habitat 

of native Sueda japonica. Methane emission in P. 

australis marsh was higher than that in S. japonica 

marsh due to increases in dissolved organic carbon 

and soil water content. Microbial community 

structures of methanogen, methanotroph, and 

sulfate reducing bacteria were also changed 

significantly by the invasion. In particular, the gene 

copy ratio of mcrA/pmoA and mcrA/dsrA had 

positive correlations with methane emission. P. 

australis invasion may reduce methane oxidation 

by methanotroph and also introduce competitive 

inhibition between methanogen and sulfate 

reducing bacteria. Therefore, microbial interactions 

between methanogen, methanotroph, and sulfate 

reducing bacteria may play an important role in 

changing methane dynamics in P. australis-invaded 

sites. 

 

Key words: methane; tidal marsh; phragmites 
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Inland wetland ecosystems like (shallow) lakes 

offer a rich biodiversity and deliver important 

ecosystem services like water supply and regulation, 

natural water purification, drinking water, 

recreation and fisheries. These services are 

threatened by land-use changes, eutrophication, 

hydrological disturbance, climate change and other 

threats. The impact of these drivers on the 

functioning of lakes and wetlands varies with lake 

and wetlandcharacteristics and between climate 

zones. Assessment of the future quality of these 

systems at the global scale requires models that are 

generic in nature, but adaptable to local features and 

linked to land-use and hydrology. 

 

As an example, we embedded a generic 

process-based eutrophication model for (shallow) 

lakes (PCLake) within the IMAGE-GLOBIO 

framework, a suite of spatially explicit models 

covering land-use and climate, hydrology 

(PCR-GLOBWB) and emissions and transport of 

nutrients (GNM); it also has a link to biodiversity. 

Input data are derived from several global databases. 

The model calculates water transparency, aquatic 

vegetation and the risk of algal blooms, as a 

function of land-use, hydrology and climate. 

Simulations are compared to available 

measurements. These variables are translated into 

ecosystem services like nutrient retention and the 

provision of water of acceptable quality for 

drinking water supply, health or recreation.The 

results show in which world regions and in what 

lake types these services are under stress or will be 

threatened in future decades.This can be used to 

underpin restoration schemes and - combined with 

other ecosystem services modules in preparation, 

will allow the assessment of synergies and 

trade-offs between different ecosystem services 

from terrestrial, aquatic and wetland systems. 

 

Key words: water quality; ecosystem services; 

lakes; inland wetlands; global model; integrated 

model 
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The IMAGE-GLOBIO model framework predicts 

changes in biodiversity and ecosystem services as a 

result of climate change, land use change, pollution 

and other drivers. In preparation for developing a 

generic wetland model that can be incorporated into 

GLOBIO, we reviewed existing models and 

modelling approaches for wetland ecosystems. 

Three broad model categories emerge: (1) 

hydrophysical models that cover the water and/or 

sediment dynamics of wetlands; (2) 

biogeochemical models that are used to study 

processes related to carbon, nitrogen, phosphorus, 

silica and other elements; (3) vegetation models that 

describe or explain the dynamics of wetland plants. 

These model categories overlap and several models 

incorporate two or all three of the categories. Some 

key characteristics of a generic wetland model 

emerge from the review. The basis of the model will 

be theoretical and dynamic, allowing for prediction 

of non-linear system responses to changes in drivers. 

The hydrology will be based on a global 

hydrological model (PCR-GLOBWB) with a 

gridded river and lake network and a dynamic 

representation of wetlands extent depending on 

climate, soil, land-use and water extraction. The 

model will include process descriptions for carbon, 

nitrogen and phosphorus, and a generic module for 

a few dominant plant species. The vegetation 

module can be calibrated to predict above and 

belowground biomass and nutrient uptake and 

release for locations that differ in hydrology and 

climatic conditions. Using these basic process 

descriptions, important regulating ecosystem 

functions and services like water purification, 

carbon sequestration, nutrient retention, greenhouse 

gas emissions, and biomass production can be 

quantified, sometimes using additional empirical 

relationships. ‘Prototype models’ are the marsh 

module of the lake model PCLake and the Papyrus 

Simulator developed for East African papyrus 

wetlands. Once incorporated into the GLOBIO 

framework, the model can estimate the effects of 

wetland degradation and conversion on ecosystem 

services and serve as a basis for evaluation of 

trade-offs in conservation policies. 

 

Key words: wetlands; ecosystems services; 

biodiversity; nutrient retention; carbon 
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Aquatic ecosystems provide essential ecosystem 

services for humanity. Equally important, they 

provide a critical habitat for organisms that form an 

important part of the biodiversity. Currently the 

ecosystem services and biodiversity of aquatic 

ecosystems are threatened by anthropogenic stress 

factors such as eutrophication, climate change, land 

use change and overfishing. Aquatic ecosystem 

models can play an important role in developing 

effective strategies for water quality management 

and the protection of biodiversity.  

 

During the past 40 years, a rich array of 

process-based aquatic ecosystem models has been 

developed. We see it as a challenge and opportunity 

to explore this existing diversity in models, exploit 

its potential and find ways for further community 

based model development. To facilitate the 

exploration, exploitation and evolvement of aquatic 

ecosystem models we recommend to stimulate 

current trend of open-source policies, develop 

standards for the documentation of aquatic 

ecosystem models and promote ensemble 

modelling in which multiple models are 

concurrently applied. 

 

We see great potential for 1) wikis such a Wikipedia 

to document models, 2) e-infrastructures to share 

models code and run them online, 3) 

data-repositories to share data, 4) 

parameter-repositories to share model parameters, 5) 

a further integration of fundamental and applied 

studies with aquatic ecosystem models, 6) a better 

coverage of the interaction of ecosystem dynamics, 

biodiversity and ecosystem services in aquatic 

ecosystem models, 7) a more global coverage of 

these models, 8) the development of apps to run 

these models in a local context on hand-held 

devices.  
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The Bayou Boeuf Basin in south central Louisiana 

includes a network of bayous and canals in forested 

wetlands that drain surrounding agricultural fields 

as well as the city of Thibodaux. Prior to the 

construction of flood control levees, the basin 

received seasonal inputs of riverine water from the 

Mississippi River via Bayou Lafourche. Today, 

flood control levees prevent these inputs, and water 

levels in the basin are controlled by rainfall and 

stormwater runoff from surrounding uplands. This 

stormwater contains high levels of nutrients, 

sediments, and other pollutants, and flows through 

dredged natural channels and canals. Because it 

bypasses wetlands most of the time and drains 

directly into open water bodies, water quality 

problems have been observed in this basin. One 

way to improve water quality as well as wetland 

viability is to restore the hydrological connectivity 

of the basin so that upland runoff is directed through 

wetlands rather than past them. A cost effective 

mechanism to accomplish this goal is to make a 

series of breaks in the existing spoil banks along 

major drainage channels to allow water into 

surrounding wetlands. The Finite Volume Coastal 

Ocean Model (FVCOM) was used to determine the 

most efficient placement of levee breaks so that 

maximum water exchange between the channels 

and surrounding wetlands can be achieved. A series 

of numerical experiments were performed. In 

addition, residence time was calculated for each 

levee break scenario. Nutrient removal rate was 

calculated based on the formula of Dettmann (2001).  

The maximum reduction rate in nitrogen level was 

5.7% among all scenarios. This analysis illustrates 

the capability of numerical model and its role in 

supporting science based planning and decision 

making. 

 

Key words: coastal wetlands; spoil bank; water 

quality; FVCOM; numerical modeling; residence 

time 
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Steep slope segments of rivers with large sediment 

inflow or gravelly rivers transport gravelly 

sediments and fill up the river channel. Originally, 

the vegetation cover was low in these gravelly areas. 

However, severe vegetation encroachment can 

currently be seen on these riparian areas. Therefore, 

we hypothesized that gravelly sediments inhibit 

vegetation colonization and that a reduction in 

movable gravelly sediments caused the change. 

Accordingly, the objective of our study was to 

assess the effect of sediment deposition and erosion 

on vegetation colonization. The recovery process of 

herbs and trees after sediment deposition or erosion 

was investigated using aerial photos from six rivers. 

A field study was conducted before and after a large 

flood at depositional and erosional locations. The 

recovery of herbs or woody vegetation after 

flushing is substantially delayed at sites where 

gravel is deposited in comparison to eroded sites. In 

contrast, the recovery of vegetation was relatively 

fast in sandy rivers compared to gravelly rivers. 

  

The recruitment of trees on a site mostly relies on 

the synchronization of time of seed/propagules 

dispersal, flooding and the magnitude of floods. 

After the germination, the growth of trees is 

governed by self-thinning, hydrological factors and 

habitat conditions. Based on these processes a 

numerical model (DRIPVEM) was developed 

which consists of four modules, viz. ‘HYDRO’, 

‘TREE’, ‘HERB’ and ‘SOIL’. The ‘HYDRO’ 

module provides the hydro-geomorphological 

information. The ‘TREE’ module simulates the 

colonization of trees with the flood level in the 

suitable season. The density and the biomass of 

individual trees are then simulated age specifically 

by empirical formulae. The ‘HERB’ module 

provides the herb biomass based on the habitat 

condition, and shading by trees. The ‘SOIL’ module 

provides the nutrient concentration of the surface 

sediment by each component of the nutrient budget. 

Prior to apply in the present study, DRIPVEM was 

validated by applying to several gravelly and sandy 

rivers. Then, the model was applied to simulate the 

effect of sediment accumulation and dissipation in a 

gravelly or sandy reach of several rivers in the 

world, with assumed magnitude of flood with 

different frequencies. This showed that, increasing 

the sediment deposited area fraction substantially 

reduces the vegetation coverage of the riparian area 

in gravelly rivers, and thus the amount of sediment 

in the river channel affects the vegetation coverage. 

Whereas, in sandy rivers, sediment deposition does 

not have much effect on the vegetation recovery as 

the riparian area is covered by particularly herbs 

soon after the flood. Therefore, our study with field 

investigation, aerial photo survey and simulation by 

DRIPVEM concluded that the lack of gravel 

deposition play a major role for sever vegetation 

encroachment in modern gravelly rivers. 

 

Key words: riparian zone; vegetation recovery; 

gravelly and sandy rivers; vegetation model; floods 
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Extensive eutrophication drives phytoplankton 

blooms in numerous shallow lakes around the world. 

This leads to huge challenges to guarantee good 

drinking water quality, food security and health 

assurance. To call a halt to this negative trend, it is 

important to develop effective restoration strategies 

that are well-founded in ecological theory. Since 

theory has primarily been developed for small, well 

mixed lakes, it is unclear how to define successful 

restoration strategies for large spatially 

heterogeneous shallow lakes. 

 

The large shallow Lake Taihu (China), located in 

the Yangtze River delta, has a long history of 

phytoplankton blooms that form a risk to millions 

of people living in the catchment. The occurrence of 

these blooms is spatially heterogeneous with most 

phytoplankton biomass in the northern and center 

part of the lake, while in the east of the lake 

macrophytes are still persistent.  

 

Here we aim to explain these patterns with a 

coupled ecological and hydrodynamic model. For 

the ecological component of the model we used 

PCLake which is coupled to the hydrodynamic 

model Deltft3D through DELWAQ developed by 

Deltares. We investigate the effect of eutrophication 

to the water quality of Lake Taihu with a focus on 

spatial patterns. Our results show the importance of 

space when restoration options are evaluated for 

large lakes. This study is therefore a step forward 

towards to the successful management of large 

shallow lakes. 

 

Key words: Spatial Heterogeneity; PCLake; 

Alternative Stable States, Phytoplankton Blooms; 

Macrophytes; Eutrophication 
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Anthropogeny-driven catastrophic regime shifts in 

shallow lake ecosystems are well-documented. 

Nutrient loading is generally considered the major 

stressor of these shifts. Synergistic effects of water 

level control (WLC) with nutrient loading on the 

long-term dynamics of shallow lake ecosystems are, 

however, often overlooked and largely 

underestimated, which has hampered the 

effectiveness of lake management.  

 

Here, we focus on a large shallow lake located in 

one of the most densely populated areas in China, 

the lower Yangtze River floodplain, which has 

undergone both WLC and increasing nutrient 

loading over the last several decades. We applied a 

novel methodology that integrates consistent 

evidence from both paleolimnological records and 

ecosystem modeling to overcome the hurdle of data 

insufficiency and to unravel the drivers and 

underlying mechanisms in ecosystem dynamics.  

 

We identified the occurrence of two regime shifts: 

one in 1963, characterized by the abrupt 

disappearance of submerged vegetation, and 

another around 1980, with strong algal blooms 

being observed thereafter. Using model scenarios, 

we further disentangled the roles of nutrient loading 

and WLC, showing that the 1963 shift was 

predominantly triggered by WLC, whereas the shift 

ca. 1980 was attributed to aggravated nutrient 

loading. Our analysis also shows synergistic effects 

of these two stressors. Compared to the dynamics 

driven by nutrient loading alone, WLC advanced 

submerged vegetation disappearance and algal 

blooms by approximately 26 years and 10 years, 

respectively. Overall, our study reveals the 

significant role of hydrological regulation in driving 

shallow lake ecosystem dynamics, and it highlights 

the urgency of using multi-objective management 

criteria that includes ecological sustainability 

perspectives when implementing hydrological 

regulation for aquatic ecosystems around the globe. 

 

Key words: regime shift; paleolimnology; PCLake; 

water level control; nutrient loading; Lake Chaohu 
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In East African papyrus (Cyperus papyrus) 

wetlands there is a growing need to balance 

provisioning services (mainly agriculture and 

papyrus biomass) with regulating services like 

nutrient retention and habitat for fish and birds. 

Millions of people depend on the provisioning 

services, but sensitive downstream water bodies are 

under pressure due to nutrient enrichment. The 

Papyrus Simulator ( Hes et al. 2014) consists of 

sub-models for hydrology, carbon, nitrogen and 

phosphorus. State variables include above and 

below-ground carbon, nitrogen and phosphorus 

pools in living and dead papyrus plants, total 

organic carbon, nitrogen and phosphorus, inorganic 

nitrogen and phosphorus species and water volume. 

Modelled processes include: net primary 

production, carbon, nitrogen and phosphorus 

translocation and uptake, settling, mineralization, 

nitrification and denitrification. Hydrologic 

parameters include precipitation, 

evapotranspiration, inflow, outflow and drainage. 

The model was parameterized using data from the 

literature, implemented in Stella 9.1.3 and 

calibrated with a dataset from Lake Naivasha, 

Kenya. 

 

Understanding the impact of harvesting papyrus on 

nutrient retention will help to find an optimum 

between the different competing ecosystem services. 

The objectives of this study are: (1) to validate the 

model with datasets from Nyando wetland in Kenya 

and Mara wetland in Tanzania, (2) to conduct a 

sensitivity analysis, and (3) to compare nitrogen and 

phosphorus retention. By adapting parameters 

describing the local conditions in Nyando and Mara 

wetland, the model was able to simulate the 

standing biomass, and carbon, nitrogen and 

phosphorus fluxes for Nyando and Mara wetland 

well. A sensitivity analysis identified those 

parameters to which model outputs are most 
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sensitive. 

 

Model simulations show that around 5% of nitrogen 

is retained or removed by accumulation in dead 

organic matter and denitrification, respectively. 

This percentage increases to about 50% with 

harvesting. This is caused by papyrus shoots that 

grow back after harvesting and nitrogen is retained 

in this new papyrus biomass. For phosphorus, 

retention ranges from almost 0% (without 

harvesting) to around 8% with harvesting and 

re-growth. The main processes involved for 

phosphorus retention are re-growth after harvesting 

and accumulation in dead biomass. 

 

Key words: papyrus wetlands; ecosystem 

modelling; nutrient retention; ecosystem services; 

East Africa 
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Modeling the connectivity and material transport 

among wetland, bay and shelf systems is 

challenging for several reasons. Wetland systems 

typically have extremely complex geomorphology 

and so any particle or tracer being advected through 

these systems is likely to be trapped at some point, 

giving rise to significant enhancement of mixing, 

stirring and dispersion. Due to the highly frictional 

nature of wetland landscapes, coastally-induced 

water level fluctuations are greatly reduced in the 

upper estuary and the water residence times 

generally increase with the distance from the 

estuary mouth. Modeling of wetland-bay-shelf 

exchanges is additionally complicated by the fact 

that water residence times are often strongly 

affected by man-made navigation channels, levees, 

and river management operations. 

 

The impacts of existing and proposed river 

diversions on connectivity and material transport in 

the Barataria and Breton Sound estuaries were 

investigated using a prognostic, three-dimensional, 

Finite-Volume Coastal Ocean Model (FVCOM). 

The numerical model domain covers most of the 

Alabama-Mississippi-Louisiana-Texas continental 

shelf with very high horizontal resolution (on the 

order of 20 meters) in the Barataria Bay and Breton 

Sound. The model was driven by tidal and subtidal 

forcing at the open Gulf of Mexico boundary, 

freshwater discharge from the diversions, and 

surface wind stress. The model was validated based 

on the observed movement of surface oil slicks in 

the aftermath of the 2010 Deepwater Horizon oil 

spill. A number of different river diversion 

scenarios were assessed, including a concurrent 

operation of six diversions with a combined flow of 

6,500 cubic meters per second. Numerical modeling 

results indicate that, depending on the scenario 

considered, river diversions have a potential to 

strongly influence estuarine residence times and 

alter material transport pathways, albeit with 

significant water quality tradeoffs associated with 

estuarine freshening. 

 

Key words: coastal wetlands; numerical modeling; 

connectivity; residence times; river diversions; 
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Melaleuca quinquenervia is an invasive tree that 

has spread over the freshwater ecosystems of 

southern Florida, displacing native vegetation such 

as slash pine (Pinus elliottii), pond cypress 

(Taxodium ascendens), and sawgrass (Cladium 

jamaicense), thus threatening native biodiversity 

and Everglades restoration. Suppression of 

Melaleuca appears to be progressing through the 

introduction of insect species. It is important to 

project the long-term effects of the biocontrol on 

suppression of Melaleuca. Our objective is to help 

provide a better understanding of the dynamics of 

the Melaleuca in native southern Florida plant 

communities, and the effect that the biocontrol is 

having on those dynamics. In addition, we are using 

modeling to project likely future changes in the 

plant communities over the next few decades. The 

individual based model, JABOWA, was used as a 

basis for developing a model to simulate 

successional processes occurring in areas of 

Everglades occupied by native species and 

Melaleuca, both in the absence and presence of the 

biological control agents. JABOWA simulated plant 

succession in a 0.1-hectare plot, given the 

characteristic of a number of plants and a set of 

environmental conditions. Five native species, 

slash pine, sawgrass, pond cypress, dahoon holly 

and sweet bay, were included in the model. 

 

The JABOWA model was started with different 

initial conditions and parameters based on field data, 

mimicking stands dominated by young, 

intermediate-aged, and old Melaleuca, to determine 

how the other species populations would behave 

after the application of biocontrol to the Melaleuca. 

http://www.zoominfo.com/c/U.S.-Department-of-Agriculture/30641104
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In addition, we simulated different hydrological 

conditions to determine the effect of biocontrol on 

tree communities across a spectrum of 

environmental conditions. We simulated the 

function of biocontrol through a reduction in 

reproductive and growth rates of Melaleuca. Each 

of the simulation scenarios was run for 300 years 

and replicated 50 times. Our simulation results 

overall showed that the density and total basal area 

of Melaleuca decreased after the bio-control, in 

agreement with empirical data, and that native 

species tended to increase in density and total basal 

area. The results also showed that the biocontrol 

had a better effect if it was applied in the earlier 

stage of Melaleuca stand. The species that we 

selected had different tolerances to water level 

depths; therefore, the future forest community 

combinations that emerged after biocontrol differed 

depending on the hydrologic environment. In 

summary, our simulation results show that the 

bio-control will help in the reestablishment of the 

native community, although the Melaleuca were not 

entirely eliminated.   

 

Key words: invasive plant; insect herbivory; 

individual-based model; JABOWA; Melaleuca 

quinquenervia; invasive species management 
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An empirically-based computer simulation model 

has been developed to describe a pulsed, wetland 

ecosystem that expands and contracts, driven by the 

annual rainfall cycle. We developed the model with 

data from the Everglades, an oligotrophic system 

that historically sustained large numbers of wading 

birds and other top predators, due in part to 

movement behavior of fishes that become 

concentrated during the wetland drying phase.   

 

To quantify interacting effects of hydrology and 

landscape structure on fish pulse generation and 

persistence, we simulated dispersing communities 

of three functional fish groups on two different 

landscapes, one with intact and one with degraded 

ridge-and-slough landscape (RSL) structure, and 

applied twelve-year time series of managed water 

levels for two of these areas.  Connectivity of the 

historically patterned RSL is a key element that 

enables spatial expansion and rapid growth of fish 

populations during rising water levels, and their 

local concentration and stranding as water levels 

decline. Model results showed large pulses of 

biomass forming during the onset of the drying 

phase, when fish began to converge into the sloughs 

and were funneled into narrow embayment sinks.  

Falling water levels initiated concentration 

immediately preceding marsh drying; then, as water 

levels fell below the ridges.  Intermediate levels of 

connectivity on the intact RSL enabled persistent 

concentration events throughout the drying phase.  

Fish concentrations were negatively affected by 

water level reversals that deplete fish populations 

without allowing enough time for them to 

regenerate. 

 

Key word: Everglades, small fish community, 
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Colombia’s relative water abundance is challenged 

by the prospects of a changing climate under an 

increasing socioeconomic pressure over natural 

resources. We assessed the resiliency of three main 

Colombian wetlands (the mountain lakes Tota and 

Cocha and the lowland cienaga of Ayapel) under 

different scenarios of climate change and human 

interventions in a horizon of forty years. We model 

both the availability and quality of water for 

different critical conditions of increased 

temperature and decreased or increased 

precipitation. The conditions were projected 

stochastically, adding the effects of potential Niño 

and Niña years to the trends in temperature and 

rainfall over time. Human interventions included 

farming, fishing, mining, tourism, industry and 

water supply systems according to the specificities 

of each site.  

 

The wetlands show contrasting results. Tota, the 

largest mountain lake in the country and one of the 

most intervened, highlights the importance of 

regulating water transfers for domestic and 

industrial purposes and the need of controlling 

water quality issues due to the accumulation of 

nutrients such as phosphorus from agricultural and 

domestic waste that can lead to eutrophication. At 

the most critical stage of decreased rainfall, level 

fluctuations can be significant as a result of 

withdrawals. Cocha, by contrast, presents relatively 

more protected environmental conditions as a 

Ramsar site and serves as a reference case for 

interpreting changes that can be expected under 

natural climate variability in other wetlands. 

However, activities such as the clearing of forests 

for firewood; agricultural and domestic effluents; 

and trout farming exert pressure on the availability 

and quality of water. At the most critical condition, 

the levels in Cocha may decrease without 

significant alterations to its annual cycle. Ayapel 

overlaid a special challenge due to heavy alterations 

suffered by the failure of a dam on the Cauca River 

in 2010 that disrupted its normal flood pulse until 

2013. Our model estimates the amount of water 

diverted from the Cauca River to the swamp as a 

result of this failure and simulates fish stocks in the 

swamp and the incorporation of mercury derived 

from mining activities in the tissues of fish and 

macrophytes.  

 

The main conclusion of our study is encouraging in 

the sense that these wetlands could withstand the 

conditions set by the critical scenarios of high 

temperatures and low rainfall, beyond 2050. 

Nonetheless, our simulations highlight also the 

impact of decisions taken by the communities over 

water quality and availability in the wetlands.  

 

This research was funded by the PEER program 

(cycle 1) of the National Science Foundation (NSF) 

and the United States Agency for International 

Development (USAID). For more information visit 

the website www.peerlagoscolombia.udea.edu.co 

project.  

 

Key words: climate change scenarios; water 

modeling; inland wetlands 
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Present study was carried out to evaluate metal 

sequestration potential of macrophytic species, 

namely Nymphoides peltata, Carex pseudocyperus, 

Myriophyllum spicatum, Ceratophyllum demersum, 

Trapa natans, Nymphaea satellata, Hydrocharis 

dubia, Phragmites australis, Sparganium erectum, 

Typha angustifolia, Potamogeton pusillus, 

Potamogeton natans, Lemna minor, Lemna gibba, 

Azolla cristata and Salvinia natan in the Hokersar 

wetland - an important RAMSAR site in the 

Kashmir Himalaya, India. Concentration of metals 

such as cobalt, copper, lead, zinc, manganese, iron, 

cadmium, cromium and nickel was higher in roots 

than in shoots. Macrophytes differed in respect of 

their heavy metal contents. For example, 

Potamogeton sp. accumulated higher concentration 

of lead while as Salvinia natans accumulated higher 

concentration of Mn. Likewise, Ceratophyllum 

demersum accumulated higher concentration of Al 

and Cd when Nymphaea satellata accumulated 

higher concentration of Cr. Typha angustata 

accumulated higher concentration of Co. The 

investigated macrophytes also differed in respect of 

metal translocation and enrichment factors. 

Exploitation of some of the investigated 

macrophytes as phyoremediators of heavy metals is 

also discussed. 

 

Key words: heavy metals; Hokersar; sequestration; 

phytoremediation 
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The fluctuations of atmospheric methane (CH4) in 

recent decades are not fully understood, particularly 

regarding contributions by wetlands. A newly 

developed process-based model integrated with full 

descriptions of methanogenesis (TRIPLEX-GHG) 

was applied to simulate global wetland CH4 

emissions and to estimate spatiotemporal patterns 

of global wetland CH4 emissions and identify the 

contribution of wetland emissions to atmospheric 

CH4 fluctuations. The simulation results showed 

that: Global annual wetland CH4 emissions ranged 

from 155 Tg C yr
-1

 to 185 Tg C yr
-1

 between 1901 

and 2012, with peaks occurring in 1991 and 2012. 

There is a decreasing trend between 1990 and 2010 

with a rate of approximately 0.36 Tg C yr
-1

, which 

was largely caused by tropical wetlands emissions 

that have a decreasing trend of 0.33 Tg C yr
-1

 since 

the 1970s. Tropical wetlands are the primary 

contributors to the inter-annual variability of global 

wetland CH4 emissions and atmospheric CH4. The 

stable-to-decreasing trend in wetland CH4 

emissions, which resulted from a balance of 

emissions from tropical and extratropical wetlands, 

was a factor particularly for the slow-down in the 

atmospheric CH4 growth rate during the 1990s. 

Model simulations also showed that CH4 emissions 

from tropical wetlands respond strongly to repeated 

ENSO events, with negative anomalies occurring 

during El Niño years and positive anomalies during 

La Niña years. 

 

Key words: wetlands; methane emissions; process 

modelling; climate change 
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Temperature is a critical environmental factor in 

analyzing avian phenology due to its impact on 

food availability, water availability, and habitat 

suitability. Most studies focus on temperature 

effects on the timing of spring migration and the 

arrival at their breeding grounds; little is known 

about migration ecology at the wintering sites.  

 

This study investigated how local temperature and 

EI Niño Southern Oscillation (ENSO) influenced 

the timing of arrival and departure of nine waterbird 

species from autumn 2002 to spring 2013 in Poyang, 

China.  

 

Birds mainly arrived at Poyang in October and 

departed for their breeding sites in March. No 

significant trends were found on the change of 

migration timing and climate indices. The departure 

time showed strong negative associations with 

overwintering temperature for six out of nine 

species and for the data of all species pooled, and 

with overwintering and March ENSO for 

white-naped crane and tundra swan. Positive 

relationships between arrival dates and large-scale 

climate indices (i.e., October ENSO and late 

summer – early autumn ENSO) were observed for 

the data of all species pooled, whereas the local 

temperature showed no impact on the arrival timing 

of waterbirds.  

 

We suggest that an earlier departure of waterbirds is 

facilitated by a warmer local overwintering period, 

and a late arrival is influenced by a colder 

large-scale autumn condition. Local accumulative 

temperature effect is more pronounced than ENSO 

and short-term local temperature effects. Our 

findings facilitate the management of migratory 

waterbirds and could help quantify the potential 

impact of climate change on waterbirds.  

 

Key words: climate change; ENSO; local 

temperature; migration phenology; waterbirds  
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The waterfowl are often considered as the health 

indicators of coastal wetland environments, and 

their survival situation can be expected to be very 

good responses to the local wetland environment 

changes. 

 

In China, at Rongcheng Swan Lake, Shandong, the 

numbers, behaviors and distributions of whooper 

swan Cygnus cygnus were studied by the method 

of walking route and fixed point observation 

during the winter of from Nov. in 2015 to Apr. in 

2016, and the daytime behavior characteristics of 

the swans were observed and recorded by the focal 

animal observation method.  

 

The results showed that in winter there were total 

of 1208 swans wintering in the Swan Lake and 

mainly distributed in the tidal flat, estuary and 

lagoon of the natural reserve. Moreover, their main 

behaviors were resting, followed by feeding and 

locomotion, which were influenced by the 

temperature at different times. By analyzing the 

water quality of the estuary, we found that the 

locations of fresh water and food had an important 

effect on the distribution of the whooper swan. By 

feeding, the roles of human factors were not 

ignored in the distributions the whooper swan. 

During the different winter periods, the swans took 

different strategies to wintering in this region. 

 

Key words: whooper swan; Rongcheng Swan Lake; 

habitats; different winter periods 
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Wetland is an important ecosystem. Being affected 

by human activities, wetland appears a series of 

ecological environment problems, which threaten 

human's own development. Health assessment of 

wetland ecosystem can diagnose damage or 

degradation degree of wetland ecosystem, and issue 

warnings to provide objective basis for managers 

and policy makers. 

 

We took Baiyangdian Lake, an important 

plant-dominated shallow wetland in the central 

North China Plain, as study area. These years a 

series of wetland ecosystem restoration measures 

including watershed pollution load control and 

ecological water transfer were carried out. But 

ecological restoration plans did not analyze water 

quality and water ecological changes which plans 

may generate, and expectations of ecological 

restoration effects were not quantitative. It is more 

conducive for ecological restoration scheme 

decision-making and optimization by prediction of 

changes in water quality or water ecology and 

dynamical evaluation health. 

 

According to this situation, we identified key 

components of wetland health index system based 

on water quality, hydrodynamic and water 

ecological data. Comprehensive health evaluation 

index system was established from aspects of 

structure, function and system, and evaluation 

method was also put forward. According to 

different pollution loads and different water transfer 

projects, different scenarios were set, while water 

level, water quality and water ecological indexes 

were simulated by coupled models. At last, 

comprehensive health index of Baiyangdian Lake 

was calculated to evaluate the ecological restoration 

projects. 

 

Main research contents and conclusions were as 

follows: 

 

(1) Principal component analysis (PCA) was used 

to select health assessment indexes. Finally, 10 

indexes including water depth, TP, TN, BOD, DO, 

Exergy, buffering capacity for TP to phytoplankton, 

release ability of phosphorus in pore water, 

zooplankton biomass and chlorophyll were selected. 
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And index weight of each index was identified 

through PCA, then comprehensive health index 

(CHI) was calculated to characterize health degree 

of Baiyangdian Lake. 

 

(2) A two-dimensional hydrodynamic and water 

quality model was constructed through terrain 

constructing, boundary conditions setting, 

parameters identifying, model calibration and 

model validation. Results showed that during model 

calibration period the model can accurately reflect 

the tendencies of water level and water quality in 

study area. During model validation period, good 

simulation results were achieved, and the model is 

suitable for hydrodynamic and water quality 

simulation of Baiyangdian Lake. 

 

(3) Water ecological model of Baiyangdian Lake 

was constructed based on STELLA 9 software. 

Each compartment model includes six state 

variables: aquatic plant biomass (SP), 

phytoplankton biomass (A), zooplankton biomass 

(Z), organic detritus (D), dissolved inorganic 

phosphorus in pore water (DIPP) and dissolved 

inorganic phosphorus (DIP). Judging from the 

comparison results between observed values and 

simulated values and the value of R
2
 and ENS, good 

simulation results were achieved. 

 

(4) Four simulation scenarios were set and 

ecological restoration projects of Baiyangdian Lake 

were assessed by CHI. Results showed that 

restoration effect of watershed pollution load 

control is not better than that of ecological water 

transfer, and ecological water transfer is an effective 

method to improve health status of Baiyangdian 

Lake, which is a kind of feasible restoration 

method. 

 

Key words: plant-dominated shallow wetland; 

water quality model; water ecological model; 

comprehensive health evaluation 
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Based on the second investigation data of Anhui 

province,wetland ecosystem services of Anhui 

province were evaluated using value transfer 

method and the ecological and economic 

harmony（EEH）were measured from 2003 to 

2014 of Anhui province. The results showed that, 

the total economic values of Anhui province is 

7550.57×10
8
 yuan RMB, which amount to 36.22% 

of GDP in the same year, indicating a rich wetland 

ecosystem services of Anhui province Anhui 

province as a whole is in a harmony condition 

between wetland ecosystem and economic 

development from 2003 to 2014. The EEH of 

Wanzhong and Wanjiang economic zone were 0.97 

and 1.15 separately from 2003 to 2008, then 

decreased into 0.77 and 0.78 from 2008 to 2014, 

means that the ecological economy of these two 

economic zone are facing the risk and the ecological 

environmental will be destroyed. Anhui should pay 

more attention to strength wetland resources 

development while Wanzhong and Wanjiang 

economic zones should pay more consideration to 

the protection and restoration of wetland resources, 

to realize sustainable development of economy and 

ecology in Anhui province by adjusting measures to 

local conditions. 

 

Key words: Anhui Province; wetland ecosystem 

service value; value transfer; economy; correlation 

analysis; ecological and economic harmony

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:*anshq@nju.edu.cn


Conference Abstracts 

153 

 

 

 

 

 

 

 

 

 

 

Linking Scales and Processes for Successful Integrated Water 

& Land Management Ecohydrology 



Conference Abstracts 

154 

Workshop 

Ecohydrological catchment management as 

mitigation for climate change: natural vegetation 

(wetlands, woodlands and sustainable farms) in the 
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Wetlands and woodlands are well known as important 

units in the landscape for their role in regulating the 

hydrological cycle. They retain floodwater and 

moderate floods in the lower parts of catchments. 

They have been removed from the natural landscape 

over most of the earth’s surface as a result of 

clearance and drainage to promote urban and 

agricultural developments.  

 

For example, more than 51% (45.9 x 106 ha) of the 

total area of wetland has been replaced by cropland in 

USA since the Presettlement. This removal has 

resulted in considerable losses of biodiversity and 

several other services not formerly recognised as 

beneficial to humankind, but now increasingly being 

quantified. The important ones are direct 

provisioning services, such as food and building 

materials recreational services (e.g. tourism) and 

supporting services (e.g. flood control, climate 

through carbon sequestration) which recreation and 

restoration now seek to provide.  

 

A largely unrecognised service, but potentially the 

most important of all those known, which is provided 

by natural vegetation, is its role in regulating air 

temperature – hence climate change  through 

evapotranspiration.  

 

We present evidence for this proposition from a 

tropical catchment using thermographic images and 

regional case studies.  

 

Key words: ecohydrology; evapotranspiration; 

climate change; thermographic images
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Ecosystem processes are tightly linked to the 

structure and functioning of plant communities. 

Large-scale invasion of Spartina alterniflora on 

unvegetated intertidal mudflats is expected to reduce 

atmospheric CO2 through an increase in the carbon 

storage of coastal ecosystem. 

Mutualistic plant-pollinator interactions play a key 

role in biodiversity conservation and ecosystem 

functioning. Although the landscape scale effects on 

biodiversity at local scales have received much 

attention in recent years, their interaction is not well 

understood. Given that We focus on plant-pollinator 

biodiversity patterns and processes (pollination) on 

three spatial scales: the local habitat, the 

neighbouring habitat and the surrounding landscapes. 

Therefore, the objective of this study was to 

investigate the influence of local conditions and 

landscape structure at multiple scales on the 

characteristics of plant-pollinator biodiversity. This 

study was conducted in napus-rice field(a typical 

wetland of Yangtze River Basin) in Ma’ 

anshan-Wu’hu, Anhui, China. Pollinators were 

collected in 10 sampling units distributed 

orthogonally along a gradient of proportion of 

agriculture and landscape diversity.  

 

The results indicate that a reduction of habitat quality 

and landscape heterogeneity can cause species loss 

and decrease of alpha vs. beta diversity. Different 

habitats in the agricultural landscapes (such as field 

margin strips, road margins) contribute to overall 

diversity of arable weeds (alpha vs. beta diversity) 

and their associated pollinators (bees, syrphidea flies, 

butterflies).Effects of neighbouring habitats on local 

plant-pollinator diversity is changing along different 

landscape structures.Knowledge of how a species 

community responds to the surrounding landscape 

will help for a better understanding of biodiversity 

patterns and is vitally important to the wise 

management of natural resources and the 

conservation of biodiversity. 

 

Key words: landscape; biodiversity; napus-rice field; 

natural reserve; plant-pollinator 
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Humans substantially affect the distribution of solar 

energy and water balance in landscape. In temperate 

zone during a clear sunny day an area of 1 ha receives 

up to 10 MW of solar energy. The solar energy in 

ecosystems is converted into sensible heat flux 

(energy for direct heating of air), latent heat flux 

(energy for evapotranspiration), and heat storage in 

the ground. 

 

The cooling effect of plants was studied by 

thermovision camera and meteorological 

observations on clear days when the thermal 

differences between adjacent localities were expected 

to be more pronounced. Cooling effect of wetlands 

was expressed in energetic units. 

 

The distribution of solar radiation between sensible 

and latent heat fluxes depends on the availability of 

water and type of land cover. Temperature plays a key 

role in ecosystem functioning and can be considered 

as an indicator of land cover change. Wetlands are 

able to dampen vertical exchange of sensible energy 

and enhance latent heat flux. On the contrary, in 

relatively dry ecosystems the sensible heat flux 

dominates over the latent heat resulting in heating up 

of both air and ground surface. 

 

Thermographic pictures show marked differences 

between vertical profiles of temperature among 

traditional crop plants (corn, wheat) and dense 

vegetation of wetlands and forests. Higher 

temperature on bare ground soil and lower 

temperature at surface of crop plants results in fast 

transport of water vapour into atmosphere. On the 

other hand, an inverse vertical profile of temperature 

in wetlands and forests reduces loses of water vapour. 

 

Role of evapotranspiration of wetlands in local 

climate and water cycle is discussed and positive 

examples of landscape restoration based on water 

retention are given. 

 

Key words: energy fluxes; thermos-vision pictures; 

cooling effect; vegetation – atmosphere interaction 
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The present study examined a mangrove ecosystem 

in northern Taiwan in terms of what and how the 

various constituents in each of the three levels of 

functions, services and human wellbeing were 

connected. The overall contributions derived from 

the mangrove services to specific constituents of 

wellbeing were also assessed. This networking was 

evaluated by an expert panel consisting of 

hydrologists, ecologists, and experts in the field of 

either culture or landscape or architecture. The 

results showed that supporting habitats was the 

most important function whereas water quality, 

habitable climate, air quality, recreational 

opportunities, and knowledge systems were 

strongly linked to human welfare. Security of 

continuous supply of services appeared to be the 

key to make life prosperous. Viewing the links 

between the levels, the service knowledge systems 

gained the most intensive support from the 

functions, while the wellbeing security of 

continuous supply of services was the convergent 

point from the services. In addition, the overall 

benefits from the mangrove services to human 

prosperity concentrated on mental health, security 

of continuous supply of services, and physical 

health.  Our findings permit the development of 

implementing mangrove’s habitat restoration or 

improvement. 

 

Key words: mangrove ecosystem; ecosystem 

functions, ecosystem services; human wellbeing; 

constituent connection network 
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ecosystem services 
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Mangrove offer important ecosystem services to 

coastal communities but not all mangrove 

ecosystems deliver the same types or quality of 

services. The capacity of different mangrove 

ecosystems for services has rarely been assessed. 

Many factors contribute to this deficiency, but the 

lack of cost-effective and reliable indicators of 

mangrove condition is a major obstacle. 

 

The lack of reliable and practical structural and 

functional indicators of ecosystem services 

hampers efforts to prioritise mangroves for 

protection and to assess success of restoration 

projects. Traditional structural indicators such as 

tree species richness and basic stand characteristics 

have to date failed to shed light on ecosystem 

function. The nexus between diversity and function 

in generally species-poor mangrove ecosystems is 

particularly obscure. 

 

Recent advances in 3-D technology provide 

potential tools for assessing actual structural 

complexity of mangrove forests, which underpins 

many key ecosystem services.   With more data 

covering the range of mangrove environments 

available globally, patterns of ecosystem services 

sustained by the variety of mangrove environments 

are emerging. Major uncertainties, however, still 

exist regarding selected services (e.g. organic 

matter export/import – outwelling and inwelling) 

and mangrove types and conditions. These 

advances together will inform managers of 

mangroves what services may be expected of 

forests of different types, and improve the prospects 

of ‘designer ecosystems’ through science-based 

restoration. 

 

Key words: Mangrove; ecosystem services; 

restoration; complexity; designer; ecosystems; 

ecological indicators 
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Mangrove wetlands occur along the coastlines 

throughout the tropical and subtropical regions of 

the world. They provide numerous ecosystem 

services, including coast protection, fisheries 

production, carbon sequestration and nutrient 

cycling. However, the areal extent of mangrove 

forests has declined by 30–50% over the past half 
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century as a result of coastal development, 

aquaculture expansion and over-harvesting. In 

China, mangroves have been severely disturbed and 

removed widely, mainly by mariculture and land 

reclamation activities. The total area of mangrove 

forests in China has reduced by more than 50% over 

last six decades. There are increasing interests in 

quantifying and enhancing carbon sinks in coastal 

wetlands to offset carbon emission for mitigating 

global climate change. Although mangroves are 

well known for high C assimilation and flux rates, 

data are surprisingly lacking on whole-ecosystem 

carbon pools and fluxes. In addition to a huge 

amount of carbon in tree biomass of mangrove 

forests, mangrove soils consist of a variably thick, 

tidally submerged layer which limits litter 

decomposition and thus facilitate carbon storage in 

sediments. Limited eddy flux measurements with 

mangrove forests indicate that carbon fluxes of 

mangrove wetlands depend on not only 

meteorological conditions, but also tidal and 

salinity regimes. We established long-term field 

study sites in two subtropical mangrove ecosystems 

with distinct climate and tidal regimes, one in 

Yunxiao of Fujian province with regular 

semi-diurnal tides and the one in Gaoqiao of 

Guangdong province with irregular daily tides. In 

addition, we have conducted field surveys on 

carbon pools in the biomass and soils of mangrove 

forests at 7 study sites in four provinces (Wenchang 

and Dongchaigang of Hainan, Leizhou and Gaoqiao 

of Guangdong, Baihai of Guangxi, Quanzhou and 

Yunxiao of Fujian). There were considerable 

variations in carbon pools in tree biomass and soils 

among mangrove forests of different locations and 

community types. Total carbon density also 

differed significantly among these sites, ranged 

from 5 to 30 Kg C m
-2

. Both subtropical mangrove 

forests in China under heavy influences of human 

activities showed strong carbon sink activities most 

time since summer 2008, with comparable 

ecosystem CO2 fluxes (GPP, RE and NEE) with a 

well-protected mangrove forest in Florida, USA. 

Implications of these results for mangrove blue 

carbon managements in developing countries were 

discussed. 

 

Key words: Carbon density; Carbon pools; Carbon 

sequestration; Climate Change; Human 

disturbance; Wetland restoration 
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Mangrove forests are highly productive tidal 

forested wetlands that provide fisheries and wading 

bird habitat, carbon storage, erosion protection, and 

water quality improvement. Mangroves are 

threatened globally by aquaculture, harvesting, 

human infrastructure, and natural disturbance, and 

mangrove loss means a loss of the goods and 

services they provide. Mangrove restoration and 

creation (hereafter, restoration) efforts are used to 

off-set the goods and services lost by mangrove 

destruction and degradation, but there is often 

concern that restored mangroves are not 

functionally equivalent to their natural counterparts 

in important characteristics. However, few studies 

are conducted globally to substantiate restoration 

success. Here, we focus on surface elevation change 

relative to sea level as a key component of 

long-term resiliency. Recolonization, germination, 

and survival are all controlled in part by the 

trajectory of soil surface elevation change over time. 

Soils also provide a substrate for biotic 

communities and biogeochemical processes (e.g., 

carbon storage, nitrogen cycling), but the rate at 

which mangrove soil properties develop after 

restoration is not well known. Using examples from 

the United States, Australia, and New Zealand, we 

compare surface elevation trajectories of restored 

mangrove forests with those attributed to nearby, 

natural mangrove stands. We ask the primary 

question: Can we expect that restored mangroves 

will persist over long time periods and justify 

wide-scale investment in such projects? For 

example, surface elevation change from created 

mangroves in south Florida, USA, was high up to 

about a decade (peaked at 10.4 mm/year), and 

decreased thereafter to match rates of nearby 

reference sites after 19 years (~4 mm/year). If 

restored mangroves are eventually submerged 

because processes influencing surface elevation 

resiliency are not returned, some restoration 

projects or specific techniques may need to be 

re-considered. Mangrove restoration will no doubt 

continue to be a large part of future climate change 

adaptation and mitigation; therefore, it is critical to 

understand the time required to reach functional 

equivalency and whether mangrove resiliency to 

sea-level rise through surface elevation adjustment 

is maintained on restoration sites over time. 

 

Key words: Climate change mitigation, Creation, 

Functional equivalency, Surface elevation table, 

SET 
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This research aims at the problems existing in the 

mangrove restoration and reconstruction in China.It 

focuses on experimental research and 

demonstration of bio-ecological control of Spartina 

alterniflora, mangrove bacteria fertilizer 

inoculation to strong seeding,seeding cultivation 

and forestation of Semi-mangrove, wave 

dissipating effect and its functional assessment. It 

systematically puts forward the key techniques on 

rapid restoration and reconstruction of mangrove 

and its evaluation index system, and provides 

important theoretical basis and technical support to 

construct the wave dissipating protection forest 

system in the coastal mud flat. 

 

1) Carry out the technical research of rapid 

restoration to mangrove, which fast-growing 

mangrove economically control Spartina 

alterniflora. Utilizing Sonneratia apetala achieves 

the restoration and reconstruction of a large area of 

planted mangrove. Illuminate the bio-ecological 

control mechanism of Spartina alterniflora, and 

obtain remarkable effect on the bio-ecological 

control of the Spartina alterniflora’s regeneration 

and spread. Overcome this international problem 

about the control of Spartina alterniflora invasion. 

 

2) Successfully develop the mangrove bacteria 

fertilizer applying to the seedling cultivation and 

forestation in the coastal mud flat. Improve 

apparently the seeding quality and the survival rate 

of afforestation. Provide a new technology on 

making a breakthrough at the technology bottleneck 

of the low mangrove afforestation survival rate. 

 

3) Systematically study the phenology of primary 

semi-mangrove in the trailing edge of mud flat, 

culture of seedling and afforestation techniques. Put 

forward the reconstruction technique on wave 

dissipating protection forest of mangrove- Semi 

mangrove belt. Make up quantitative evaluation 

index system of mangrove wave dissipating 

efficiency. Propose stand spatial structure standard 

of wave dissipating mangrove belt. Improve 

ecological protection function. 

 

Key words: mangroves; bio-ecological control; 

bacteria fertilizer; quantitative evaluation index 

system; restoration 
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Mangroves thrive along the coastlines throughout 

most of the tropical and subtropical areas, and 

provide a range of essential ecosystem services 

such as purification, coastline protection, carbon 

sinks and biodiversity nursery, among which carbon 

sinks function attracts more attentions in recent 

years. In this study, we present a quantitative study 

about the carbon storage in both mangrove standing 

tree and soil in Dongzhaigang Mangrove wetlands 

of Hainan. Based on Remote Sensing and 

Geography Information System, along with field 

investigation, 12 types of mangrove communities 

were classified, including Bruguiera marina, 

Bruguiera sexangula var. rhynchopetala and 

Bruguiera gymnoihiza community, Excoecaria 

agallocha community, Lumnitzera racemosa 

community, Avicennia marina community, Ceriops 

tagal community, Kandelia candel community, 

Aegiceras corniculatum community, Rhizophora 

stylosa and Rhizophora apiculata community, 

Sonneratiacaseolaris community, Sonneratia 

apetala community, Acrostichum aureum and 

Acanthus ilicifolius community, 

semi-mangrove(Pongamia pinnata and Hibiscus 

tiliaceus)community. Meanwhile, the remotely 

sensed data showed the area of 12 mangrove 

communities which summed up to 1 576.24 hm
2
. 

Subsequently, standard methods for sampling were 

used to collect samples of plants and soil from 12 

different mangrove communities in the study area. 

In the laboratory, Heavy Complex Acid Potassium 

Heating methods and Plant Biomass methods were 

used separately to calculate the carbon storage in 

soil and plant samples. The results showed that the 

total carbon storage in Dongzhaigang mangrove 

reserve was 29.56×10
4 

tC and 187.54 t/hm
2 

on 

average, including 26.90×10
4 

tC in soil and 

2.66×10
4 

tC in living plant. Moreover, Carbon tax 

methods were used to calculate the function value 

of mangrove carbon storage, it is concluded that the 

carbon sequestration value of the research area was 

2.75×10
8 ￥and 17.44×10

4
 ￥/hm

2 
. Finally, it 

comes the conclusions that the carbon storage 

function of mangrove wetlands is extremely 

enormous, protection of mangrove soil and plant is 

with great importance to balance the carbon cycling 

along the coastal area in the tropical and subtropical 

areas. 

 

Key words: carbon storage function; mangrove; 

soil organic carbon; evaluation; Dongzhaigang 

Mangrove wetlands 

 

 

 

mailto:*anshq@nju.edu.cn
mailto:*anshq@nju.edu.cn
javascript:void(0);


Conference Abstracts 

160 

Persistent organic pollutants in mangrove wetlands 

of the Pearl River Estuary, South China: spatial 

distribution, temporal trend and food chain transfer 

Yu-Xin Sun, Xiang-Rong Xu* 

 

(Key Laboratory of Tropical Marine Bio-resources 

and Ecology, South China Sea Institute of 

Oceanology, Chinese Academy of Sciences, 

Guangzhou 510301, China; xuxr@scsio.ac.cn) 

 

The Pearl River Estuary (PRE), one of the most 

developed and urbanized regions in China, has 

acted as a major reservoir for man-made 

contaminants discharged from municipal sewage, 

industrial waste, and upstream runoff, which may 

pose adverse effects to mangrove ecosystems. 

There are three objectives of this study: (1) explore 

the occurrence and spatial distribution of these 

POPs in mangrove wetlands in the PRE, South 

China; (2) investigate temporal trend of POPs in 

mangrove wetlands; (3) explore the levels and 

composition profiles of POPs in mangrove biota in 

the PRE and investigate the bioaccumulation and 

biomagnification of these POPs in mangrove food 

chains. 

 

In this study, a total of 30 surface sediments and 3 

sediment cores were collected from three main 

mangrove wetlands in the Pearl River Estuary 

(PRE), South China, namely Futian Mangrove 

Nature Reserve in Shenzhen, Qi’ao Island 

Mangrove Nature Reserve in Zhuhai, and Tantou 

Mangrove Nature Reserve in Guangzhou. 

Furthermore, 22 biota samples were collected from 

the Qi’ao Island Mangrove Nature Reserve of 

Zhuhai in the PRE.The target compounds are 

polychlorinated biphenyls (PCBs), 

dichlorodiphenyltrichloroethane and its metabolites 

(DDTs), polybrominated diphenyl ethers (PBDEs), 

decabromodiphenyl ethane (DBDPE) and 

1,2-bis(2,4,6-tribromophenoxy) ethane (BTBPE) 

and dechlorane plus (DP). The concentrations of 

POPs in all samples were analyzed by an Agilent 

6890 gas chromatography (GC) coupled with 5975 

mass spectrometer (MS) with electron capture 

negative ionization (ECNI) in the selective 

ion-monitoring (SIM) mode. 

 

Concentrations of PCBs, DDTs, PBDEs, DBDPE, 

BTBPE and DP in surface sediments ranged from 

0.18-7.11, 1.11-84.1, 1.3-206.0, 0.36-34.9, not 

detected-0.79 and 0.013-1.50 ng/g dry weight, 

respectively. PBDEs levels in mangrove sediments 

of the PRE were at the high end of the global range. 

The highest concentrations of PCBs, PBDEs, 

DBDPE, BTBPE and DP were found at the 

mangrove wetlands from Shenzhen, showing the 

dependence on the proximity to urban areas. Levels 

of PBDEs, DBDPE, BTBPE and DP in the 

mangrove sediment cores from the PRE showed an 

increasing trend from the bottom to top layers, 

reflecting an increasing usage of these halogenated 

flame retardants. The inventories of PCBs, DDTs, 

PBDEs, DBDPE, BTBPE and DP in the mangrove 

sediments of the PRE were 142, 10226, 1962, 245, 

4.1 and 7.2 ng/cm
2
, respectively. Concentrations of 

PCBs, DDTs, PBDEs, DP and DBDPE in 

mangrove biota ranged from 32.1-466, 153-3819, 

3.88-59.8, 0.18-6.88, notdetected (nd)-30.6 and 

nd-2.65 ng/g lipid weight, respectively. 

Daggertooth pike conger (Muraenesox cinereus) 

had higher concentrations of contaminants than the 

other three biota species. DDTs were the 

predominant HOPs in all biota species, followed by 

PCBs and PBDEs. All the target compounds 

exhibited biomagnification, with biomagnification 

factors greater than 1 in the studied feeding 

relationships. Food chain magnification was found 

for PCBs, DDTs, PBDEs and DP, with 

trophic magnification factors of 2.76, 2.61, 2.20 and 

2.31, respectively. Ecological risk assessment 

results indicated that both PCBs and PBDEs were 

low while DDTs was in a modern risk. Human 

dietary exposure assessment suggested that the risk 

was rather low when local people consumed the 

wild seafood produced from the mangrove wetland.  

 

Key words: Halogenated organic pollutants; 

mangrove wetlands; spatio-temporal evolution; 

food chain transfer; Pearl River Estuary 
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Analysis of the coordinated development level 

between grain production and wetland along the 

Yangtze River, during the past 10 years based on 

GIS/RS 
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(
1
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University of Technology, Hefei 230009, China 
2
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Ecology, University of Chinese Academy of 

Sciences, Changchun 130102, China) 

 

There are always contradictions between crop 

production and wetland protection, but the reality 

requires that these two aspects coexist 

harmoniously. In order to seek a rational proportion 

between the area of crops and wetland along the 

Yangtze River, this paper firstly chose the 

evaluation index which represented crop production 

benefit and wetland benefit, respectively. Then, the 

coordinated development level during the past ten 

years reflecting the degree of harmonious 

coexistence of the two aspects has been assessed. 

The results showed that: In the past ten years, the 

region difference of crop production benefit 

between different county was reduced, at the same 

time, crop production benefit between different 

county was expanded; During 2005 to 2015, the 

coordinated development level was sharply 
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declined along the Yangtze River, which has time 

and spatial differences. In 2005, the crop production 

and wetland environment was coordinated. This 

result can be used as a reference standard for the 

recovery degree of wetland in the Yangtze River. In 

this standard, the food security can meet the needs 

of the present in the Yangtze River by changing the 

traditional cope development model and improving 

the yield level. This also can restore the wetland 

ecological function. It is very important to improve 

the region environment.  

 

Key words: Grain production; Wetland; 

Coordinated Development Level; RS and GIS 

 

 

 

Bioaccumulation, subcellular distribution, 

molecular localization and toxicity of yttrium in 

Elodea canadensis in laboratory experiments  

Han Qiu 

 

(School of Life Science and Institute of Wetland 

Ecology, Nanjing University, Nanjing 210093, 

China; *anshq@nju.edu.cn) 

 

In the present study, Elodea canadensis was 

subjected to different dose of Y (0, 50, 100, 150, 

and 200 μM) for 7 d, and the plants were analyzed 

for subcellular distribution and molecular 

localization of Y, accumulation of mineral 

nutrients, photosynthesis, oxidative stress, and 

ultrastructure. Leaf fractionation by differential 

centrifugation indicated that 68 %-76 % of Y was 

accumulated in the cell wall. And its level was 

higher in cellulose and pectin than in other 

biomacromolecules. At all concentrations of Y, the 

levels of Ca, Mg, and Mn decreased in E. 

canadensis, whereas there was an opposite affect 

for P; Those of Fe and K rose initially and then to 

decline later. A remarkable reduction in 

photosynthetic pigments was noted in a 

concentration dependent manner. Meanwhile, the 

antioxidant system (SOD, POD, CAT, AsA, GSH, 

APx, and GR) showed varied response to the Y 

treatments. ROS (O2
·–

 and H2O2) and MDA 

exhibited a sharp increase at all Y concentrations. In 

addition, morphological symptoms of aging, such 

as chlorosis and damage to chloroplasts and 

mitochondria, were induced even at the lowest Y 

concentration. The results revealed that exogenous 

Y was widely available to the aquatic plant and it 

might induce negative effects on aquatic organisms.  

 

Key words: Elodea Canadensis; Yttrium; 

Biological molecules; Subcellular distribution; 

Ultrastructure; Toxicity 

 

 

 

Building capacity for integrated mangrove 

ecosystem management: sharing experiences from 

a long-term joint initiative  
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Coastal environments, such as Mangroves, are an 

important interface between terrestrial and 

sea-based activities. In recent years, the 

over-exploitation of coastal areas in the 

Asia-Pacific region have propelled the need and 

support for capacity strengthening of long-term 

ecological resource management via partnerships 

and collaborative planning. UNU-INWEH piloted 

the International Course on Biodiversity in 

Mangrove Ecosystems in collaboration with 

UNESCO and AU to enhance stakeholders’ and 

young professionals’ capacities on comprehensive 

assessment of coastal biodiversity and monitoring 

ecosystem benefits and services. From its inception 

since 2001, 210 participants from 17 countries have 

benefited. With 27% of participants originating 

from India and 16% from Bangladesh, the two 

South Asian countries that host the world’s largest 

mangrove ecosystems, the training course continues 

to build and develop a network of professionals 

who disseminate their knowledge to stimulate 

regional impact in countries facing encroaching 

pressures and threats to coastal areas, especially 

mangrove ecosystems. The focus has remained on 

sharing up-to-date methodologies for scientifically 

relevant assessments and providing hands-on 

experience in solving research and management 

challenges through multidisciplinary teaching and 

field exercises. 

  

The course continues to be successful in its main 

objective of training young professionals in 

adopting capacity development strategies for 

coastal regions, as 57% of participants in the last 12 

years are below the age of 30. In the last five years 

the diversity of participation has increased 

multi-fold with 19 academic institutions from 

region representing the cohort. This long term 

partnership has resulted in dissemination of 

knowledge at the regional scale and towards 

ensuring that a capacity building initiative is 

facilitating regional communication and 

collaboration for positive impacts. Monitoring and 

evaluation stands as a challenging task to evaluate 

impact, especially so in capacity building activities 

that usually have a short life span. Given this 

situation, this capacity development initiative was 

regularly evaluated since 2009 both by participants 
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and external experts, in order to establish a 

feed-back loop process to monitor gaps and 

incorporate needs of stakeholders involved in the 

process. Selected impact indicators included a mix 

of: academic, field, management and planning 

attribute identified and discussed with the course 

alumni and trainers. Based on this experience 

UNU-INWEH in partnership with The Nature 

Conservancy is developing an online open access 

knowledge platform for global scale learning. In 

addition, UNU-INWEH is initiating a global 

alliance- Mangroves Engagement Platform and 

Learning Alliance (MAPLE) to assist academia and 

research communities worldwide to blend their 

conventional curricula and credit scoring system 

with innovative and pragmatic learning techniques.  

 

Key words: Mangrove; Ecosystem; Capacity; 

Integrated; Management; Long-Term 

 

 

 

Development and restoration of sundarban coastal 

mangrove ecosystem in the context of emerging 

climate change risks from space 
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(
1
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Mangrove biodiversity and conservation has 

received significant importance in the recent past as 

research has increased the understanding of values, 

functions and attributes of mangrove ecosystems 

and the role they play in providing important 

ecological services and livelihoods for the 

mangrove associated communities. Mangroves are 

unique ecosystems occurring along the sheltered 

inter-tidal coastlines, mudflats, riverbanks in 

association with the brackish water margin between 

land and sea in tropical and subtropical areas. 

Increasing realization that mangrove are not mere 

swamps any longer, but integral or critical 

components sustaining the livelihoods of coastal 

communities and protecting ecosystems and marine 

biodiversity. The crown width of adult mangrove 

tree species varies from 3 to 15 metres. When 

young, mangroves (i.e. less than three years old) do 

not have a crown canopy that can be detected with 

satellite imagery. Pan sharpening data was 

performed in this study to support further land 

cover classification, as well as visual interpretation 

tasks. A hybrid approach was used that consisted of 

object-based image analysis (image segmentation 

to derive homogeneous image regions), and 

unsupervised pixel-based classification (to extract 

unique land cover classes), followed by visual 

verification and class labeling of the results. This 

process improved the classification, and eased the 

change detection, in particular with high-resolution 

satellite sensors. The present research work carried 

out in the Indian parts of Sundarban is spread over 

9600 sq km between 21°40'04"N and 22°09'21"N 

latitude, and 88°01'56"E and 89°06'01"E longitude, 

comprises the western part of it. Indian Sundarban 

is bounded on the west by river Muriganga and on 

the east by rivers Harinbhanga and Raimangal. The 

Sundarban Coastal Mangrove study has shown that 

mangrove restoration actions can be effectively 

assessed using remotely sensed data. It shows that, 

even without clear identification of the study area 

capturing the surfaces of interest, or without ground 

truthing, it is possible to map land cover changes. 

The importance of mangroves and the ecosystem 

services they provide is increasingly recognized. 

But additional research is needed if mangroves are 

to be managed in a way that fully recognizes their 

economic contribution in different settings 

throughout the world. 

 

Key words: Mangrove, Restoration, Hybrid 

Classification, Emerging Climate Change 

 

 

 

Dynamics of marsh-mangrove ecotone since the 

mid- holocene: a palynological study of mangrove 

encroachment and sea level rise in the Shark River 

Estuary, Florida 
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(
1
Department of Oceanography and Coastal 

Sciences, School of the Coast and Environment, 
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United States of America) 
 

Sea level rise and associated inland shift of the 

marsh-mangrove ecotone in south Florida has 

raised many concerns in recent years. The Holocene 

paleoecological records provide an important 

analogue to study the pattern and gradient of 

vegetation dynamics on the ecotone. In this study, 

we present palynological, X-ray fluorescence, and 

loss-on ignition data for 4 sedimentary cores 

recovered from a 20 km marine-to-freshwater 

transect along the Shark River Estuary, southwest 

Everglades to document the long-term dynamics of 

coastal vegetation communities under the mid-to 

Late-Holocene sea level rise. Our record indicates 

that freshwater marsh progressively replaced marl 

prairies at the Shark River Estuary between 5700 

and 4400 cal yr BP. As marine transgression 

continued after the mid-Holocene, marine influence 

reached the threshold necessary for mangroves to 

establish at the current mouth of the Shark River 

Slough at 3800 cal yr BP. During the next 3000 

years, although sea level rise slowed down to 0.4 

mm/yr, a spatial and temporal gradient was evident 

as the marsh-mangrove ecotone shifted inland by 20 

km from 3800 to 800 cal yr BP, accompanied by a 

gradual interiorward replacement of freshwater 

marsh by mangroves. If sea level continues to rise at 

2.33 mm/yr in the 21
st
 century, using this study as 

an analogue, it is possible that marine influence will 

reach the threshold for mangroves to establish in the 

central Everglades, and we should expect a much 
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more aggressive mangrove encroachment toward 

the north and interior part of south Florida in the 

near future.  

 

Key words: mangrove encroachment; ecotone; 

palynology; sea level rise; Holocene; Everglades 
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This study aims to identify hydrometeorological 

extreme events exposure and vulnerability of the 

Biosphere Reserve La Encrucijada, Mexico (BRE), 

through modeling of sea level rise, strong winds, 

seawaves and surge storms and social perception of 

the communities on environmental services for 

mangrove protection. Finally, propose the 

implementation of an early warning system to 

hyrometeorological extreme events taking 

advantage of local capacities and community 

organization. 

 

Using geographic information systems trends in 

land use change and wetland coverage change are 

analyzed. Harzads to which the ecosystem La 

Encrucijada is exposed were characterized. The 

social perception on environmental services was 

examined by applying a survey to the communities 

and civil protection authorities. The characteristics 

parameters of the region and mangrove were used 

as input to different models to simulate scenarios of 

sea level rise and flooding areas by climate change, 

and to assess the environmental services of 

mangrove protection against menaces such as 

hurricanes, swell and flooding.  

 

The communities leaving in the BRE perceive as 

hazards: the rising sea level, floods, swell, strong 

winds and heat waves. The population surveyed 

identified the protection services as: floods (89%), 

strong winds (99%), swell (97%) and surge storm 

(81%). 58% of population also perceived loss of 

mangrove area and 66% increases of sediment 

deposition after extreme meteorological events. The 

land use changes are mainly due to the increment of 

livestock farming and agricultural activities. The 

municipal civil protection has determined to the risk 

of flooding, are in the areas less than 5 meters above 

sea level. From the 298 communities leaving in the 

BRE, 116 are within this potential affected zone. 

 

The analysis of this study goes from regional to 

local. For integrated management and real 

conservation proposals, the incorporation of a 

cross-sectorial approach at the basin is required, as 

well as an integrated management of the entire 

coastal zone. The vulnerability of the region is 

strongly influenced by the socioeconomic activities 

and exposure to river flooding, surge storms and 

waves. The people recognizes the mangrove is 

important their incomes mainly by fishing activity 

that is disappearing by environmental degradation 

of the lagoons. They also recognize the importance 

of ecosystem protection services and they are 

willing to participate in conservation actions and 

diversify their economic activity. The severity of 

the effects caused by human activities, are reducing 

their resilience to climate variability and its 

suggested the preservation could be considered as a 

measure of adaptation to the changing climate and 

human impacts that affect ecosystems. Under 

schemes of adaptation of ecosystems is crucial for 

communities carry out the conservation of 

mangroves, and an early warning system is an 

important tool.  

 

Key words: ecosystems management; ecosystemic 

services; climate change; adaptation; early warning 

system 

 

 

 

Effects of cleaning-effluents from high shrimp 

ponds on main organic carbon processes in 

Kandelia obovata mangrove ecosystem 

Jin Wang, Yong Ye * 

 

(Key Laboratory of the Ministry of Education for 

Coastal and Wetland Ecosystem, College of the 

Environment and Ecology, Xiamen University, 

Xiamen361102, China; *Corresponding author: 

yeyong@xmu.edu.cn) 

 

In recent years, aquaculture rapidly developed due 

to population growth, increasing demand for 

seafood and reduced fish catches, especially in 

coastal wetlands. Most of the mangrove forests in 

our country, near the sea side along the seawall are 

mangroves, by the other side are large area of 

aquaculture ponds, giving priority to shrimp 

farming, which are the high shrimp ponds. Two 

areas discharged with cleaning-effluents and two 

corresponding control areas undischarged were 

selected to carry out field experiments from 

September 2015 to August 2016 in Jiulongjiang 

Estuary of Fujian Province, China. Kandelia 

obovata vegetation growth, litter production, litter 

decomposition, existing litter production and crab 

feeding, soil and atmospheric carbon flux are 

studied in each area. Simultaneously, differences of 

mangrove vegetation organic carbon stocks, litter 

organic carbon production and its destination, 
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mangrove vegetation with the tide carbon flux, 

mangrove soil and atmospheric carbon flux, 

mangrove ecosystem carbon budget are compared 

between areas discharged with cleaning-effluents 

and areas undischarged. The preliminary data 

showed better K. obovata vegetation growth, higher 

litter production, quicker litter decomposition, 

higher existing litter production, higher soil and 

atmospheric carbon flux in areas discharged with 

cleaning-effluents than areas undischarged. And 

areas discharged with cleaning-effluents had higher 

organic carbon, higher litter organic carbon 

production and higher mangrove ecosystem carbon 

budget than areas undischarged. 

 

Key words: high shrimp pond; effluent; mangrove; 

organic carbon 
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Mangroves are ecologically important ecosystems 

and globally protected. The purpose of this study 

was to evaluate the effectiveness of mangrove 

conservation efforts in two adjacent protected areas 

in China that were under the management policies 

of the Ramsar Convention (Mai Po Marshes Nature 

Reserve (MPMNR), Hong Kong) and China’s 

National Nature Reserve System (Futian Mangrove 

National Nature Reserve (FMNNR), Shenzhen). To 

achieve this goal, eleven Landsat images were 

chosen and classified, areal extent and landscape 

metrics were then calculated. The results showed 

that: from 1973 to 2015, the areal extent of 

mangroves in both reserves increased, but the net 

change for the MPMNR (281.43 hm
2
) were much 

higher than those of the FMNNR (101.97 hm
2
). In 

general, the area-weighted centroid of the 

mangroves in FMNNR moved seaward by 

approximately 120 meters, whereas in the MPMNR, 

the centroid moved seaward even farther (410 

meters). Although both reserves saw increased 

integrality and connectivity of the mangrove 

patches, the patches in the MPMNR always higher 

integrality than those in the FMNNR. We concluded 

that the mangroves in the MPMNR were more 

effectively protected than those in the FMNNR. 

This study may provide assistance to the 

formulation of generally accepted criteria for 

remote sense based evaluation of conservation 

effectiveness, and may facilitate the development of 

appropriate mangrove forest conservation and 

management strategies in other counties. 

 

Key words: Remote sensing; mangroves; Ramsar 

Convention; National Nature Reserve; Landsat; 

object-based method; landscape metrics; 

area-weighted centroids 
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Coastal wetlands are one of the most productive 

ecosystems in the world and affected intensively by 

complicated factors including exotic species 

invasion. Mangrove forest and salt marshes are two 

dominant plant types of Jiulong River Estuary. It is 

essential to estimate the impacts of native and alien 

plants on local ecosystem. Macrobenthic 

Communities were investigated from at four 

different plant habitats in Jiulong River Estuary and 

environmental factors and soil physical-chemical 

factors including TOC, TN, TP were analyzed. The 

average secondary production of macrobenthos was 

highest in the habitat of Cyperus malaccensis and 

lowest in the habitat of Sonneratia apetala. 

 

Key words: Jiulong River Estuary; macrobenthic 

communities; different plant habitats; coastal 

wetlands   
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Mangrove ecosystem plays an important role in 

preventing cyclones and tsunamis at estuaries from 

entering in to interior land and in the economic 

development of local inhabitants. They have 

peculiar adaptations such as a strong supporting 
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interlocking and breathing root system called 

pneumatophores, vivipary mode of reproduction, 

salt regulation and nutrient retention. Pulicat lake 

derived its name from a vernacular name 

‘Palaverkadu’ means plants with many number of 

aerial roots representing mangroves with   

pneumatophores. They flourished well in Pulicat 

Lake till eighteenth centaury. Now mangrove 

vegetation   remains as small patches only in the 

Pulicat Lake.  They are largely destroyed by 

human induced activities such as urbanization and 

agriculture.  The present study documents the 

checklist of true mangroves and their associates 

present in the Pulicat Lake which helps to develop 

the conservative methods to protect left over 

patches of mangroves. 

 

Mangroves are the plant communities occurring in 

inter-tidal zones along the coasts of tropical and 

sub-tropical countries. They are one of the most 

productive ecosystems. Mangroves represent a rich 

and diverse living resource and are valuable to both 

the economy and protection of coastal 

environments. Mangroves have been variously 

described as “coastal woodland” and “inter-tidal 

forest”. Globally mangroves have an estimated 

cover of 15.2 million hectares and are found in 123 

countries world wide. The most extensive is present 

in Asia 39% (FAO, 2007).  Information on Indian 

mangroves was first documented in 1987 and after 

one decade a detailed status report on maNgroves 

WAS REPORTED BY kATHIRESAN, k, 1998. At 

present there are about 4,87,100 hectares of Indian 

mangrove wetlands remains of fwhich 2,75,800 

(56.7%) hectares is spread along the east coast 

reguib abd 1,14,700 hectares (23.5%) in the west 

coast region and the remaining 96,600 hectares 

(19.8%) is found in Andaman and Nicobar islands. 

Andhra Pradesh has 42,900 hectares of the total 

mangrove cover out of 2,75, 800 hectares of the 

mangrove wetlands of east coast (FSI,1999). Atlas 

of mangrove wetlands of Ap 2004 gives the 

information about mangroves of Godavari and 

Krishna deltaic regions  and also mentioned about  

t he  small patches along the coasts of 

vishakapatnam, west godavari and praksam districts.  

Mangroves of pulicatlake studied by Basha2016 

etal 

 

Key words: Mangrove Flora; True mangroves; 

Mangrove associates 
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Mangrove wetland ecosystem health is facing with 

serious landscape disturbances for the coastal 

development. Integrating ecological processes at 

landscape scale into existing health evaluation 

model is an effective way to fully recognize the 

health state of local mangrove wetland. 

Maowei Sea is one of the mangrove typical 

distribution areas in Guangxi Zhuang Autonomous 

Region, where was analyzed and evaluated in terms 

of ecosystem health combined with mangrove 

landscape patterns and ecological processes in our 

study. Five structural pattern indexes and two 

functional indexes related to landscape connectivity 

were selected to indicate the fragmentation of the 

mangrove wetland on ecosystem health. Landscape 

characteristics which belongs to the ecological 

factor were fully considered in the coastal 

ecosystem health evaluation model that was made 

up of environmental factors and ecological factors. 

These two factors were further subdivided into four 

sub-factors - water environment, organism residual 

hazard, habitat quality and biology state – which the 

final health value of the study area was assigned in 

accordance with.  

 

Results showed that, in 2014, Maowei Sea was 

relatively low in landscape ecological integrity, and 

affected by the water pollution seriously. According 

to the ecosystem health model, the whole Maowei 

Sea ecocsystem was in the sub-health state. In 

further comparison, landscape characteristics play 

an essential role in the process of regional 

ecosystem health assessment. 

 

Key words: coastal wetland; mangrove; landscape 

characteristics; ecosystem health 
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Extensive shrimp ponds are located next to the 

landward edges of most of mangrove forests in 

China. A shrimp pond may influence mangroves by 

(1) routine exchanged water between pond and tide, 

and (2) sludge water from pond-dredging at least 

once a year. One experiment lasting over one year 

was carried out to simulate the effects of routine 

effluent from shrimp ponds on seedling growth of 
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Kandelia obovata, a common species in northern 

mangrove areas in China. In another experiment 

lasting 224 days, four sedimentation thicknesses 

(0cm, 2cm, 4cm, 8cm) over mangrove soil by 

sludge water from pond-dredging was simulated to 

reveal the cumulative effects of dredging effluent 

on K. obovata seedlings. 

 

At each of the three fixed salinities, i.e. 5, 15 and 25 

psu, routine effluent from shrimp ponds didn’t 

result in significant differences in each of the 

measured growth parameters of K. obovata 

seedlings, because the routine effluent didn’t have 

high nutrient levels enough to influence plant 

growth. However, dredging effluent had high levels 

of N, P, organics and other substances, so their 

sediments in mangrove surface soil significantly 

influence growth of K. obovata seedlings and the 

effects were related to sedimentation thickness. All 

of the indexes were found significantly different 

except root biomass in our study. And most growth 

parameters showed a similar tendency of increasing 

first, with the maximum value at sedimentation 

thickness 4 cm. As for the partition indexes of 

biomass, seedlings of sedimentation thickness 4 cm 

had the highest ratio of leaf biomass and stem 

biomass, but the lowest ratio of root biomass and 

root/shoot ratio, indicating that more biomass was 

distributed to leaves as experiment proceeded. 

 

These data indicated that K. obovata was tolerant 

and adaptable to shrimp pond-cleaning effluent, and 

moderate sedimentation thickness accelerated its 

growth. 

 

Key words: Kandelia obovata; Fugong Town; 

shrimp pond effluent; routine exchanged water; 

sedimentation thickness; growth 
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The current scenario of fast deteriorating natural 

resources calls for sustainable efforts to synergize 

the scaling of local information and knowledge 

towards a ‘common framework’ for sustainable 

resource management or SMM.Technical and 

community level projects onmangrove ecosystem 

conservation and wise use have been undertaken, 

whilst most do not emphasize a long-term solution 

for practitioners.Globally, community participation 

in ecological resources management is tested and in 

most cases, is proving to be an effective way of 

implementing wise use and a sustainable 

management agenda. This study is divided into two 

segments- a global scale synthesis and a national 

level analysis. The first section, a descriptive 

analysis of co-management approaches for 

mangroves ecosystems, reviews 

diverse‘global-regional-national’ scale projects and 

programs1 to explain barriers and prospects for 

co-management, focusing on the application of an 

ecosystem based management framework for 

wetlands conservation, specifically mangroves.The 

second section reports a national level initiative - 

the multi-stakeholder participatory approach ‘Joint 

Mangrove Management (JMM)’2 that served as a 

model for the policy approval for implementation of 

a National Action Plan for conservation and 

management of mangrove ecosystems of India. 

This will focus on the -Integrated Conservation and 

Development (ICD) framework2 that was 

developed and implemented by The M. S. 

Swaminathan Research Foundation in twenty fisher 

dominated villages of Andhra Pradesh and Orissa, 

India during 1996 to 2005. The ICD framework was 

applied to restore 500 hectares of degraded 

mangroves and co-management of 10,132 hectare 

of mangrove forest in the region. The task to 

harmonize disaggregated components towards a 

common SMM framework is a challenging one. 

While the success stories viz., sustainable forest 

management in India, joint forest management in 

Nepal, community based fisheries management in 

Bangladesh are examples that provide good 

reference for developing the concept and content of 

SMM, existing data-information-knowledge on 

restoration, conservation and management of 

mangrove ecosystems at ‘global-regional-national’ 

levels can provide a solid foundation for SMM. . 

The description from the two sections will 

contribute towards a joint understanding and an 

integrated perspective. Overall, the analysis 

presents an outlook to engage conservationist and 

development planners to diagnose and dialogue to 

accomplishing adequate consensus and resources 

for SMM. 

 

Key words: Sustainable; Mangrove; Management; 

Scaling; Global, Local 
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Acanthus, a genus of 30 species, consisit of 3 

mangrove species distributed in the Indo-West 
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Pacific(IWP) region, namely A.ilicifolious, A. 

ebracteatus, A.volubilis. In this study, we 

investigated the level of genetic diversity, 

phylogeographic structure and the historical 

demography of these 3 mangrove species in the 

Indo-Malesian region based on both chloroplast 

genes and nuclear genes.  

 

Our results indicated a close genetic relationship 

among these 3 species. A main genetic discontinuity 

across the Thai-Malay Peninsula were revealed by 

the genealogies of the both chloroplast and nuclear 

genes.  The genetic admixture of these two 

divergent lineages were detected in the Malacca 

Strait, Java Island and the Australia by using the 

STRUCTURE cluster analysis and the 

multi-dimensional scaling analysis. A historical 

demographic expansion event was estimated to 

have occurred in the South China Sea (SCS) using 

the mismatch distribution analysis and the estimate 

of the expansion time was about 11000 years before 

present, which coincided with periods of sea-level 

high stands during Pleistocene.  

 

The incomplete lineage sorting and/or interspecific 

gene flow may have blurred the species delimitation 

among three mangrove species. Both the Sunda 

shelf barrier and ocean currents contributed to the 

observed genetic discontinuity across the 

Thai-Malay Peninsula. The cycle between 

extinction and recolonization in the Indo-Malesian 

region in response to Pleistocene sea level 

fluctuations reduced the genetic diversity within 

populations. The repeated opening and closing of 

the gene flow corridors, such as the Malacca Strait, 

may have blurred the genetic discontinuities to an 

extent and introduced an admixture into populations 

in boundary areas. 

 

Key words: Acanthus; mangrove; Indo-West 

Pacific (IWP); genetic diversity; phylogeographic 

structure; historical demography; gene flow 

corridors 

 

 

 

Views of intertidal wetland management: 

perspectives from the real world. 

Pat Dale and Jon Knight 

 

(Environmental Futures Research Institute and 

Griffith School of Environment, Griffith University, 

Nathan, Queensland, Australia 4111; Mosquito 

Control Laboratory, QIMR Berghofer Medical 

Research Institute, Brisbane, Queensland, Australia 

4006.) 

 

The aim was to explore the range of views on 

intertidal wetland management held by 

stakeholders: wetland managers, mosquito 

managers, consultants and researchers. At a 

one-day workshop held in Florida USA we 

facilitated discussion and collected data identifying 

what the stakeholders viewed as important issues. 

We followed this by an email to each participant 

who was asked to independently rank each issue on 

a five-point scale as to its importance and also as to 

its urgency. The results showed that, at a general 

level, there was consensus about the most important 

and urgent issues. However, when each role was 

separated in the data, differences emerged. The 

people with on-the-ground responsibilities 

(mosquito managers and wetland managers) had a 

broad range of shared concerns whereas those with 

only indirect inputs into management (consultants 

and researchers) had narrower views. For mosquito 

and wetland managers there were many issues of 

shared concern (e.g., control of land (ownership and 

its stewardship and sea level rise), but these were of 

less concern to consultants and researchers.  It was 

concluded that the views held were related to the 

power of stakeholders to influence management 

outcomes. The results are discussed in the context 

of mangrove rehabilitation. 

 

Key words: management issues; intertidal wetland; 

stakeholder views 
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Contrary to the global trend, the area of mangrove 

in Guangdong Province, southern China, has been 
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increasing over the last two decades. Currently, 

three exotic mangrove species have been introduced 

for large-scale afforestation since 1985. A 

reassessment of the overall status of the mangrove 

species, habitat change, population of introduced 

species, was conducted through a comprehensive 

literature review as well as field investigations 

covering 96 sites. The success of conservation is 

also evaluated. 

 

Mangrove communities in Guangdong Province 

demonstrate the myriad of anthropogenic threats 

faced by mangroves on populous coastlines: habitat 

alteration, loss of hydrological connectivity and 

introduction of exotic species. Upstream and high 

intertidal habitats are more vulnerable than 

downstream and lower intertidal ones, with habitat 

alteration being the biggest threats. Five mangrove 

species, namely Ceriops tagal, Lumnitzera 

racemosa, Acanthus ebracteatus, Barringtonia 

racemosa, and Dolichandrone spathacea have 

narrow distributional extents with small 

populations, which could incur regional extinction. 

With the introduced Sonneratia apetala having 

naturalized at 42 sites, their role in mangrove 

management needs to be reconsidered. Increased 

awareness of mangrove ecosystem services has 

promoted the establishment of nature reserves and 

modest increases in the area of mangroves in recent 

years. However, decline in the quality of the 

habitats and ecosystems is continuing, with some 

previously common species threatened by regional 

extinction. 

 

These findings collectively suggest a need to 

manage latent species loss and habitat degradation 

beyond the apparent increase in mangrove area and 

protection. Management strategies incorporating 

naturalized exotic species and potential reversal of 

converted high intertidal mangrove habitats are 

urgently needed to secure services from mangroves 

in the region. 

 

Key words: mangrove; Guangdong China; habitat 

degradation; species loss; introduced species; 

regional extinction 
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Phosphorus content in sediment have a dampening 

effect on phosphorus content in overlying water. 

With the change of physical and chemical 

characteristics of water environment conditions, 

sediment phosphorus dissolved into the interstitial 

water, and then through diffusion action released to 

the overlying water. Sediment phosphorus release is 

connected with the physical and chemical 

composition of the sediment and very closely 

related with environmental factors. Changing the 

concentration of phosphorus in overlying water to 

sediment phosphorus release to a certain extent. 

 

Huihe National Nature Reserve is located in the 

Greater Xing'an Mountains Forest Ecosystem to 

Hulunbeier grassland ecosystem transition zone. It 

contains forest ecosystems, grassland ecosystems 

and wetland ecosystems. Taking Huihe grassland 

area as study area, the upstream, downstream and 

middle region of the wetland were chosen as sample 

sites. In each site twelve undisturbed sediments and 

undisturbed overlying water were collected to do 

simulation incubation. Incubate a month in outdoor 

temperature conditions of the study area, each site 

selected four simulate wetland samples randomly to 

measuring TP (Total phosphorus) and DRP 

(Dissolved reactive phosphorus) content in 

overlying water. And then select four samples from 

their own remaining eight devices, put the same 

amount of phosphorus mineral water after pouring 

the original water all. Continue incubate eight 

wetland devices of each study site for one month at 

ambient temperature and determination of TP and 

DRP content in overlying water.  

 

Our analysis found that the TP and DRP content in 

overlying water are significant differences between 

the water changed samples and the water not 

changed samples. For the upstream and 

downstream regions, the released phosphorus 

amount did not reach the original level, all of them 

were significantly lower than the original ones. But 

the water not changed samples in middle region 

released significantly more than the original level. It 

indicated that phosphorus release amount from 

sediment influenced not only by the phosphorus 

content in overlying water but also by phosphorus 

original content in sediment to a large extent. 

Therefore, reduce original phosphorus content in 

the sediment is an important measure for wetland 

restoration in the wetlands with high sediment 

phosphorus content.  

 

Key words: Huihe wetland; sediment; Overlying 

water; phosphorus content 
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The landscape of riverine mangroves is often 

impacted by human activities due to their location 

in estuaries. This study used aerial photographs to 

analyze the landscape pattern, configuration and 

evolution process of Wazwei mangroves in the 

Danshuei River, northern Taiwan. Environmental 

factors, such as topography, substrate, hydrology, 

and mangrove characteristics, such as tree density, 

height, diameter, were investigated as well. The 

results of aerial photos showed two main landscape 

patterns, including mangrove forest and bare 

mudflat outside of mangrove area. Bare mudflat 

could be further divided into muddy and sandy area 

after considering substrate type. The mangrove area 

and muddy area exhibited high proportions of silt 

and clay, representing reduced sediment; the sandy 

area placed fine sand and showed oxidation 

sediment. The monospecific mangrove forest 

composed of Kandelia obovata. The mangrove 

biomass increased from southwest to northeast, 

which indicated the direction of mangrove 

expansion being from southwest to northeast. This 

was consistent with the historical aerial photos. 

Aerial photo analysis pointed out that the 

construction of road embankment in the north of the 

wetland affects the hydrodynamic condition and 

corresponding sediment transport behavior. The 

location of the outlet of the tidal creek thus shifted 

to south. The form of tidal creek changed from the 

original meandering patterns into the line patterns 

along with the mangrove expansion. Hydrodynamic 

simulation noted that the linear patterns of tidal 

creeks would have greater power to effluent 

nutrient and pollutant into the Danshuei River at 

ebb tides. We concluded that the construction of 

road embankment, river sediment transport, coastal 

sand drift, and mangrove expansion are the main 

causes affecting the landscape patterns and 

structure. The growth of mangrove forest would be 

expected to further change the topographic and 

substrate conditions translating into more suitable 

habitat conditions for mangrove expansion. The 

findings of this study suggest the promotion of 

mangrove restoration and afterward elaborated 

management plan. 

 

Key words: mangrove; landscape; sediment 

transport; tidal creek; road embankment 
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Coastal wetlands provided many ecosystem 

services, such as climate regulation, pollution 

purification and disturbance regulation and so on, 

which played an extremely important role in the 

process of human well-being society. Through 

selecting open published literatures related to 

coastal wetlands ecosystem services valuation all 

over China coastal areas, this study collected 38 

cases about wetland valuation were obtained for the 

monetized value evaluation of coastal wetland 

ecosystem services. 

 

The results suggested that in the research of 

different types of climates and floras, the coastal 

wetland in subtropical to tropical climate of south 

China flora had high monetized value of ecosystem 

services, which showed the ecosystem services in 

high or low value with the decision of the natural 

geography characteristics of coastal wetland. 

What’s more, in the research of different 

administrative areas, coastal wetland monetized 

value rised accordingly in economical developed 

areas. But the area of coastal wetland also had 

important influence on its ecosystem services and 

monetized value. 

 

Considering the value characteristic of coastal 

wetland ecosystem services at different 

geographical regions and administrative regions 

could help to realize the coordinated development 

between regional economy and environmental 

ecology, thus providing scientific and reliable 

reference scheme for coastal wetlands conservation 

and development. 

 

Key words: coastal wetland; ecosystem; services; 

evaluation 
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Mangroves contribute greatly to net primary 

production (NPP) of coastal wetlands. With the 

increased attention to mangrove adaptability facing 

with global changes, more and more concerntration 

has been paid on carbon cycle and carbon budget of 
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mangroves.  

 

Aerating roots help mangrove deal with oxygen 

deficiency from periodical tide immersion. 

Aerating roots are special aerenchymatious organs 

with different physiognomy, which conduct gas 

exchange between belowground roots and the 

outside air. Therefore, respiration of both soil and 

aerating roots community contribute to CO2 efflux 

of mangrove. In our survey, we measured the CO2 

efflux rates of soil and aerating roots in situ. We 

conclude that: 

 

1) Soil respiration rates among the 5 mangrove 

communities ranged from 0.19-0.75 μmol·m-2·s-1, 

which are significantly correlated with the soil 

temperature (p<0.001). The relationships of soil 

respiration rates and soil temperature was aparabola. 

Soil respiration reached its maximum when soil 

temperature ranged at 23-25°C. When temperatures 

below 25°C, Q10 of mangrove soil respiration was 

2.8, which was similar to that reported for terrestrial 

forest soils.  

 

2) Respiration rate of single aerating root was 

significantly correlated with air temperature and 

biomass index of aerating root such as diameter, dry 

weight, surface area and volume. Surface area of 

aerating roots was a prime index chosen to be 

variable in the model which we built to evaluate 

CO2 efflux of aerating roots community. Q10 of 

aerating root respiration was 2.1. We deduced that 

metabolic activity of belowground roots was also 

limiting factor influencing CO2 efflux of aerating 

roots besides growth index and temperature. 

 

3) Estimated total CO2 efflux of the earth surface in 

five mangrove sites were 0.58 μmol·m-2·s-1 in 

Sonneratia apetala of Xiamen, 0.94 μmol·m-2·s-1 

in Avicennia marina of Zhangjiang Esturay, 1.26 

μmol·m-2·s-1 in Avicennia marina of Haikou, 2.30 

μmol·m-2·s-1 in Bruguiera sexangula of Haikou 

and 2.14 μmol·m-2·s-1 in Sonneratia apetala of 

Haikou, respectively. The CO2 efflux of the latter 

two sites were as high as average values of tropical 

rain forests, revealing a strong C-sourse potential of 

mangrove sediment surface. 

 

4) CO2 efflux of aerating root community in S. 

apetala of Xiamen, A. marina of Zhangjiang 

Esturay, A. marina of Haikou, B. sexangula of 

Haikou and S. apetala of Haikou.were 0.39, 0.31, 

0.73, 1.55, 1.41 μmol·m-2·s-1 in sequence, and was 

positively related to belowground biomass 

(p<0.05). 

 

5) In these five mangrove sites, CO2 efflux of 

areating roots community were 2.05, 0.49, 1.38,  

2.07, 2.17 times as large as soil respiration in S. 

apetala of Xiamen, A. marina of Zhangjiang 

Esturay, A. marina of Haikou, B. sexangula of 

Haikou and S. apetala of Haikou, and accounted for 

67.2%, 33.0%, 58.0%, 67.4%, 68.5% of total CO2 

efflux of mangrove sediment suface, respectively, 

indicating that aerating roots could make great 

contribution to CO2 efflux in mangrove ecosystems. 

 

Key words: mangroves; soil respiration; aerating 

root respiration; CO2 efflux 
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On the basis of qualitatively determination of 

organic matter sources, through computing 

contribution ratio of end-member material to 

sedimentary organic matters using end-member 

modeling, to realize quantitative identification of 

organic matter sources. Based on the distribution 

characteristics of δ
13
C, δ

15
N, TO and TN contents in 

Taihu Lake, the spatial difference among the five 

Lake Districts are discussed.  Statistically 

significant linear relationship between TN and TOC 

revealed that the sedimentation of organic carbon 

came along with the nitrogen deposition, and the 

main source of C and N element in sediment from 

the whole Taihu Lake is biology. C/N ratio was 

within the range of freshwater algae and 

distribution of δ
13

C values is various. Considering 

the distribution characteristics of vegetation in 

Taihu Lake, the primary biological source is algae, 

the next is aquatic vegetation. Hence, from dyadic 

qualitative analysis of C/N ratio and δ
13

C, the mixed 

endogenous source of sedimentary organic matters 

was identified, and their main end-members consist 

of algae and macrophyte. With the help of the 

end-member model of isotope, the quantitative 

results demonstrated that algae were the primary 

source of sedimentary organic matters in the whole 

lake, and macrophytes offered more contribution to 

sedimentary organic matters in Eastern Lake. In 

spite of high input of nutrients and pollutant 

through inflow rivers, our results illustrated that 

endogenous organic matters should be paid more 

attention in future, especially the regulation and 

control of algae in Taihu Lake. 

 

Key words: Isotope analysis; End-member 

modeling; Endogenous source; C/N ratio; Taihu 

Basin 
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Vegetation succession in northern marshes of the 

world are driven by inter-annual cycles of drought 

and flooding and disturbances such as fire and 

grazing. Climate change projections for hydrologic 

change are very regionally specific. Most world 

regions are projected to have more extreme 

fluctuations in drought and flooding cycles, and less 

snow melt from montane regions in the future. 

Regions such as northeastern China and central 

India may become wetter, while parts of the 

midwestern and southwestern United States may 

become drier. While dry periods during the growing 

season are important for regeneration from the seed 

bank, extreme drought will have negative impacts 

on biodiversity. Grazing dynamics in marshes are 

also changing around the world so that as 

agricultural intensification occurs, traditional land 

management practices (i.e., cattle grazing and 

cutting) have been abandoned. The abandonment of 

traditional management practices has resulted in 

rare marsh vegetation being encroached by tall 

macrophytes or woody species. Nature preserve 

managers in such marshes often grapple with 

unwanted vegetation after traditional practices are 

abandoned. From worldwide comparisons of this 

problem, culturally-related land management 

practices such as livestock grazing, mowing and fire 

may have provided a necessary disturbance for the 

survival of shorter, less competitive and rarer 

species. In this sense, traditional and/or indigenous 

land management practices sometimes mimicked 

pre-cultural disturbances (e.g., in North America, 

lightning fire and bison grazing). In many world 

locations, management including fire, cutting, 

mowing and/or grazing might be considered to help 

maintain rare species, although these practices may 

need to be less intensive during 

climate-change-induced drought.  

 

Key words: biodiversity; nature preserves; natural 

disturbance; traditional land management; wetland 

 

 

 

Contributions of soil fauna to soil C and N cycles 

in marsh wetlands 

Haitao Wu, Xianguo Lv 
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Changchun 130012, China) 

 

Soil invertebrates are an important component of 

many ecosystems because they can constitute a 

significant part of the animal biomass and also often 

act as ecosystem engineers.  

 

We studied the succession of soil macrofauna and 

their effects on greenhouse gas emissions from soils 

in degraded marsh wetlands. The results showed the 

distribution of the macrofauna community, especial 

ant mounds, earthworms and soil beetles, 

significantly increased with the marsh wetlands 

degradation. Average CO2 emissions from ant 

mounds ranged from 0.84-1.95 g CO2 m
-2

 h
-1

 and 

were 1.08-3.09 times higher than from the 

surrounding marsh soils. Soil CO2 emissions from 

ant mounds were significantly influenced by mound 

type and sampling season. Ant mound soils were 

CH4 sinks while the control marsh soils were CH4 

emission sources. Compared with control marsh 

soils, N2O emissions from ant mounds were 

influenced more by sampling season. Overall, ant 

mounds contributed measurable amounts to soil gas 

emissions from the wetland, averaging 7.02%, 

-4.28% and 3.35% of total soil CO2, CH4 and N2O 

emission, respectively. Earthworms significantly 

enhanced soil CO2 and N2O emissions, while 

mesofauna increased less N2O emissions only. Soil 

CO2 and N2O emissions were significantly affected 

by earthworm density, but not by mesofauna density. 

No significant interactive effects between 

earthworms and mesofauna were found on soil CO2 

and N2O emissions.  

 

In soils, macrofauna not only directly produce CO2 

by respiration, but may also indirectly impact soil 

greenhouse gas emissions by affecting substrate 

availability and soil physicochemical 

characteristics. Cumulative CO2 and N2O emissions 

from soils with soil fauna were positively correlated 

with soil clay, total carbon, dissolved organic 

carbon, total nitrogen and NH4
+ 

content.  

 

Soil macrofauna also increased the spatial and 

temporal heterogeneity of soil gas emissions in the 

marsh. Thus soil fauna may be important to a 

complete understanding of wetland ecosystem C 

and N cycles and balances. Research on more soil 

fauna species from more ecosystems is needed to 

establish soil fauna impacts on soil gas emissions at 

a global scale.  

 

 

 

Key words: Biogenic structures; Gas emission; 

Nutrient cycling; Soil fauna; Wetland 

 

mailto:middletonb@usgs.gov


Conference Abstracts 

173 

Paper Session 

Latitudinal diversity patterns of saltmarsh plants in 

China 

Xiao Xu & Bo Li
*
 

 

(Ministry of Education Key Laboratory for 

Biodiversity Science and Ecological Engineering, 

Fudan University, 2005 Songhu Rd, Shanghai 

200438, Peoples R China; *bool@fudan.edu.cn) 

 

Different mechanisms have been proposed to 

explain latitudinal patterns of plant diversity, but 

those for saltmarsh plants remain poorly understood. 

In this study, we investigated the latitudinal 

diversity patterns of saltmarsh plants in China and 

examined their potential determinants. Both species 

richness (SR) and phylogenetic diversity (PD) of 

saltmarsh plants were found to follow a 

hump-shaped latitudinal pattern, with a peak at 

mid-latitude. From mid- to high-latitude, decrease 

of SR and PD was related to an increase in salinity 

and decrease in both temperature and available 

habitat size. The phylogenetically structure of plant 

communities shifted from clustered to 

over-dispersed. These results suggest that the driver 

of community assembly shifted from abiotic 

filtering to facilitation, as environmental conditions 

became more stressful in the northern saltmarshes. 

From mid- to low-latitude, however, SR and PD 

decreased in saltmarshes with less stressful 

conditions (a slight increase in salinity and warmer) 

and smaller available habitat size. Plant 

communities also became less phylogenetically 

clustered. These results suggest that competitive 

exclusion tends to be a more prominent force in 

shaping plant community in the southern 

saltmarshes. In conclusion, both environmental 

filtering and biotic interactions play important roles 

in shaping the latitudinal diversity pattern of 

saltmarsh plants in China.   

 

Key words: latitudinal gradient; phylogenetic 

diversity; saltmarsh; environmental filtering; 

facilitation; competition 

 

 

Controlling factors on phosphorus retention by a 
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Excessive phosphorus is suggested to be 

responsible for eutrophication. Meanwhile, wetland 

can effectively remove phosphorus from water and 

thus function as a sink of phosphorus. 

 

Removal of water phosphorus in relation to plant 

growth stage and soil property in Calamagrostis 

angustifolia (C. angustifolia) marsh in the Sanjiang 

Plain, China was studied by a simulation 

experiment. Phosphorus removal efficiency by C. 

angustifolia marsh ecosystem as well as phosphorus 

retention efficiency by the soil was estimated 

during rapid growth stage, slow growth stage, 

mature stage and senecence stage of C. angustifolia, 

respectively. Plant growth stage significantly 

influenced phosphorus removal efficiency by C. 

angustifolia marsh ecosystem rather than 

phosphorus retention efficiency by the soil. 

Correlation analysis indicated that soil phosphorus 

content was significantly negatively correlated with 

phosphorus retention rate by the soil and this 

relationship was strengthened by the phosphorus 

concentration in simulated sewage. 

 

It was concluded that soil phosphorus content can 

be used as an indicator to estimate the efficiency of 

phosphorus retention by the soil in C. angustifolia 

marsh. 

 

Key words: marsh; phosphorus retention; plant 

growth stage; phosphatase; Sanjiang Plain; soil 

organic carbon 
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Effect of extreme floods on the geochemical 

process of iron in wetlands in the Songhua River 

Basin 

Hui Zhu
1,
 *, Baixing Yan

1
, Jiunian Guan

1
 

 

(Key Laboratory of Wetland Ecology and 

Environment, Northeast Institute of Geography and 

Agroecology, Chinese Academy of Sciences, 

Changchun 130012,P.R.China. *zhuhui@iga.ac.cn) 

 

As a result of climate change, the extreme rainfall 

and the consequent extreme floods have been 

increasing in the Songhua River Basin in recent 

years. Meanwhile, the background value of iron, a 

key nutrient element which is responsible for the 

primary productivity in the marine ecosystem, is 

pretty high in the widely distributed wetland in this 

Basin. We hypothesized that during the hydrologic 

process of extreme floods, the migration and 

transformation of iron in wetlands might be highly 

influenced. Therefore, the objectives of this study 

are to: 1) study the dissolved iron concentration and 

species in different wetland waters during extreme 

rainfall events; 2) reveal the driving factors that 

cause this geochemical process; and 3) to clarify its 

impact on the water quality of the Songhua River.   

 

Precipitation data of typical rainfall event in 2013 

was collected. The water samples from different 

types of wetland and the Songhua River were 

collected and analyzed from 2012 to 2014, and a 

series of simulated experiments were also 

conducted. The results showed that the mean 

concentration of dissolved iron was 2.08 mg/L in 

wetland waters of Carex lasiocarpa, 2.89 mg/L in 

Calamagrostis angustifolia, 3.98 mg/L in paddy 

land, respectively, which were significantly higher 

than that monitored in the rain season in 2012 and 

2014. The low-molecular-weight iron was the 

dominant species in all the wetland waters. The 

fluctuation of dissolved iron concentrations was 

related to the precipitation. The simulated 

experiments revealed that the water depth, DOC 

concentration and alternation of drying and wetting 

can accelerate and enhance the release of dissolved 

iron from the wetland soils. Moreover, the DOC 

values in the wetland waters also increased 

significantly during the extreme rainfall events, 

indicating that the wetlands can contribute a large 

quantity of DOM into the river water during the 

extreme flooding events, resulting in the 

intensification of dissolved iron release from the 

suspended particles. The flushing process happened 

in wetlands lead to the change of iron concentration 

and species in the Songhua River. The average 

concentration of dissolved iron in the Songhua 

River was 0.25 and 0.69 mg/L, respectively, for 

different type of floods, basin-wide flood and flash 

flood. The complexed Fe at low-molecular-weight 

was the dominant species.  

 

In conclusion, the extreme flooding event is the 

key process of dissolved iron transportation from 

the natural wetlands to the Songhua River. Its 

formation mechanisms can be attributed to the high 

iron background value, the increase of suspended 

particles and DOC contents, as well as human 

activities. 

 

Key words: Dissolved iron; DOC; Songhua River; 

Extreme Floods; Species  

 

 

 

Effects of water regimes on methane emissions 

from peatland and gley marsh in the Sanjiang Plain, 

northeast China 

Xiaoyan Zhu, Changchun Song*, Yuedong Guo 

 

(Key laboratory of wetland ecology and 

environment, Northeast Institute of Geography and 

Agroecology, Chinese Academy of Sciences, 

Changchun 130102, China; 

*songcc@neigae.ac.cn) 

 

Increasing frequency of extreme drought and 

intense precipitation events with global warming 

may affect methane (CH4) emissions from wetlands 

by regulating drying-wetting cycles. 

 

To investigate the effects of different water regimes 

on CH4 emissions, a mesocosm facility was 

conducted. Soil cores sampled from peatland and 

gley marsh, both dominated by Carex lasiocarpa, 

were subjected to two drying-wetting cycles (i.e., 

fluctuating from -10 cm (‘-’ indicates that water 

table was below the soil surface) to 10 cm lasting 7 

days and 15 days, respectively) and three steady 

water table treatments (i.e., 10 cm, 0 cm and -10 cm). 

Alternation between drying and wetting simulated 

CH4 emission pulses. Emission pulses were 

observed on the first or third day after water table 

increasing. Peatland had higher CH4 emissions than 

gley marsh under steady water table treatments 

(P<0.01). 

 

This study indicates that the pulses in 

drying-wetting conditions might potentially lead to 

underestimate CH4 budgets when typical periods, 

i.e., days to a couple of weeks, were made in field 

measurements. Therefore, accurate predictions 

depend on increases in observation frequency 

especially when the weather event would cause 

changes in the soil moisture. 

 

Key words: drying and wetting; methane emissions; 

pulse; accurate predictions 
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Freeze-thaw effects on greenhouse gas generation 
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Freeze-thaw in the middle and high latitude region 

can significantly influence wetland greenhouse gas 

emission, and deserve special consideration in 

wetlands of cold climates. 

 

We carried the in situ field experiment in Xingkai 

Lake Wetlands in the spring freeze-thaw season.  

Non-freeze-thaw and freeze-thaw with elevated 

temperature were also simulated in situ. 

Undisturbed soil columns were sampled and 

replaced after placing inside polypropylene tubes. 

Soil temperature was determined and the N2O, CH4, 

and CO2 were sampled each day. The study results 

showed that the generating rate of CO2 significantly 

increased in the spring freeze-thaw season, while 

the generating rates of CH4 and N2O decreased. The 

generating rate of CO2 was 0.66-2.88, 0.88-3.23, 

0.46-1.97 μg kg
-1

 h
-1

 under freeze-thaw, freeze-thaw 

with elevated temperature and non-freeze-thaw 

conditions, respectively. The elevated temperature 

increased the generating rate of N2O, CH4, and CO2 

under freeze-thaw condition. There was a little 

amount of greenhouse gas generation under the 

condition of frozen soils.  

 

The study results provide information on the timing 

of greenhouse gas emission related to freezing and 

thawing in natural versus agronomic soils, and have 

implications for the wetland protection under 

climate change scenarios. 

 

Key words: Freeze-thaw; greenhouse gas; Xingkai 

Lake wetlands; climate change 
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Scirpus planiculmis is one of the representative 

wetland plants in the western Songnen Plain, China, 

which is the important food source of endangered 

waterfowl Grus leucogeranus. Recently, the 

hydrological conditions in Western Songnen plain 

areas are negatively impacted by the human 

activities. S. planiculmisis wetlands are being 

obviously degraded. The objective of this study was 

to evaluate the effects of water level and salinity on 

the growth and propagation of S. planiculmisis 

population in Momoge wetland. The 7 experimental 

sites with water level raging from 0~10 cm, 10~20 

cm to 20~30 cm and salinity ranging from 0.1-1.0 

g/L, 1.0-2.0 g/L to 2.0-3.0 g/L were selected. S. 

planiculmis height, coverage, density and biomass 

were determined in July, August, September and 

October 2015. Also, the water level and salinity 

were continually determined by YSI6900. Results 

showed that the water level significant affect S. 

planiculmis plant height, aboveground biomass and 

population density (P < 0.05). S. planiculmis height 

was significantly increased with the increase of 

water level. The height achieved to the maximum at 

20-30 cm depth. The population density reached to 

the higher level at 0-10 cm and 10-20 cm depth. 

There was no significant difference between these 

two treatments (P > 0.05). S. planiculmis population 

coverage decreased significantly with the water 

level increase. Coverage of S. planiculmis at the 

shallow water treatments (0-10 cm) was 

significantly greater than that at the deep water 

treatments (20-30 cm) (P < 0.05). In addition, there 

were significant differences in the corm mass 

among the water levels treatments. The biomass of 

corms achieved to the maximum when the water 

level was 10-20 cm depth. Corm biomass at water 

level of 20~30 cm was the lowest. The corm density 

decreased with the increase of water depth. Water 

salinity influenced S. planiculmis biomass and 

population density significantly (P < 0.05), and had 

less effect on plant height (P > 0.05). There was no 

significant difference in S. planiculmis plant height 

among the three salinity treatments of 0.1-1.0 g/L 

1.0-2.0, less g/L and 2.0-3.0 g/L (P > 0.05). 

Aboveground biomass was greatest at 1.0-2.0 g/L 

salinity treatment, whereas the lowest at the 2.0-3.0 

g/L salinity treatment. The population density of S. 

planiculmis decreased with the salt concentration 

increase. Results of this study have provided basic 

data and practical guidelines for S. planiculmis 

wetland restoration. 

 

Key words: Scirpus planiculmis; water level; 

salinity; growth; propagation 
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From mid-holocene (About 6000 Years Ago) to 

21st century, how wetlands in China changed and 

will change under combined impact of climate 

change and human activities. 
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(
1
 Research Center of Wetland Ecology and 

Environment, Northeast Institute of Geography and 

Agroecology, CAS; Changchun 130102; China) 

 

Wetlands are vulnerable ecosystems to climate 

change for they would normally adapt slowly to 

keep pace with changing environmental conditions. 

Especially those wetlands located at high altitudes 

are under threat of severe warming. Due to lack of 

historical and accurate data, nobody knows how 

wetlands of China changed and affected by human 

disturbance and climate change during past 

thousands of years. In this paper, by using 

downscaled climate data simulations with Global 

Climate Models (GCMs) for the Mid-Holocene 

(About 6000 years ago) and 2100, we used 

distribution data of wetlands of China and ensemble 

habitat distribution models (HDMs) to simulate the 

distribution of wetlands of China in Mid-Holocene 

and 2100. Combined with land cover and climate 

data, we quantitatively analyzed how and to what 

extent did climate changes and wetland reclamation 

influence wetlands in the history. We then assess the 

potential impacts of climate change under four 

IPCC scenarios in the future. This research will 

provide valuable information for the future 

conservation of the wetlands in China. 

 

Key words: mid-Holocene; habitat distribution 

models; wetlands; distribution; climate changes 

 

 

The feasibility of using soil properties to assess the 

environment impact on turfy wetlands from 
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Turf wetlands play a significant role in the natural 

ecosystems in Northeast of China. But in recent 

years, highway engineering has caused many 

environment problems in turf swamps. With the 

intention to find an assessment method to availably 

evaluate the environment impact, we investigated 

the physico-chemical properties of turfy soils 

which were sampled at different distances from 

highway, including density, organic matter content 

and decomposition degree, etc. The results 

indicated it was difficult to evaluate the 

environment effect just from sole variables because 

the irregularities of soil properties at different 

sampling sites. Secondly, the sorption abilities of 

soil samples were studied, it was found that the 

sorption abilities for monometal (Pb2+) also varied 

from samples to samples, but, with previous 

findings, the ratio of current sorption quantity (CSQ) 

to maximum adsorption capacity (MAC) was 

regularly changed (inapparent linear variation 

tendency, r2=0.65 ~ 0.87) in most cases, which 

meant the combination of this ratio with the 

distances away from highways might reliably reflect 

the range of influence of highway engineering. In 

addition, the microbial biomass was detected, the 

results showed that the populations and distributions 

of soil microorganisms in turfy soils were varied 

from sites to sites but the results showed that the 

microbial processes were severely affected by 

highways, the potential of using microorganisms to 

assess the environment impact was discussed. The 

assessment methods will be constructed in further 

studies based on all the findings in this paper, which 

may include the ratio of CSQ to MAC and 

microorganisms. 

 

Key words: turf wetland; assessment method; turfy 

soil; environment impact; sorption behavior; 

microorganism 
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Boreal marsh wetlands are considered particularly 

vulnerable to climate change because they depend 

on specific climatic conditions with low 

temperature and high water availability. 

 

The morphological and photosynthetic responses of 

four dominant marsh plant species (Calamagrostis 

angustifolia, Glyceria spiculosa, Carex lasiocarpa, 

and Carex pseudocuraica) were characterized when 

they were subject to warming and varied 

precipitation by incubating the plants from seedling 

to senescence within climate-controlled 

environmental chambers. In-situ open-top 

chambers (OTCs) were deployed to assess the 

responses of G. spiculosa to warming, as well. The 

results showed that great species-specific 

differences were observed for these plants, with 

different maximal responding temperature 

increments. C. angustifolia demonstrated a greater 

acclimated capacity to climate change due to higher 

resistance to temperature and precipitation 

manipulations. Besides, increased temperature of 

1-2 
o
C would be favorable to G. spiculosa, because 
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greater stem height, leaf area index, water use 

efficiency, chlorophyll an and population density 

were observed in OTCs. The responses of these 

plants in the field depend on the species and the 

surface water regime according to long-term field 

investigation. The historical temperature and 

precipitation would affect the surface water depth 

directly and then affect the growth and reproduction 

of the plants. The relative coverage showed that the 

depth of 5-10 cm favors greater plant biodiversity. 

 

Our study indicates that the impacts of climate 

change on boreal marsh plants did exit while the 

plants showed limited vulnerability to limited 

warming and/or precipitation changes, however the 

existed and planed wetland conservation and 

restoration measures should consider the future 

climate change scenarios, especially for the 

emergency of extreme flooding or dry events. 

 

Key words: Climate change; boreal marsh plants; 

performance traits; vulnerability; adaptation 
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As the core part of wetlands, marsh provides great 

ecological and environmental values. However, 

marsh has been threatened, degraded or lost at 

alarming rates throughout the world. Understanding 

the spatiotemporal changes of marsh is of 

significant value for wetlands conservation, 

restoration and management.  

 

Sanjiang Plain includes the largest freshwater 

marshy wetland in China. Since 1950s, marsh has 

undergone dramatic loss and fragmentation because 

of large-scale reclamation. Many studies have 

studied spatiotemporal Changes of marsh in some 

portions of the Sanjiang Plain or over the whole 

region, but these studies mainly focus on year after 

1980s. Several studies investigated the land 

use/cover change in Sanjiang Plain since mid-1950s. 

However, their classification system was relatively 

coarse (e.g. they didn’t separate marsh from 

wetland) to study wetland change and these study 

paid less attention on changes of landscape pattern 

of wetland. Considering the large-scale reclamation 

began around mid-1950s and the reclamation 

mainly focus on marsh conversion into croplands, it 

is necessary to examine the spatiotemporal changes 

of marsh in detail from mid-1950s. In this study, we 

used multi-source data (topographic maps, Landsat 

MSS (Multispectral Scanner), TM (Thematic 

Mapper) and OLI (Operational Land Imager)) and 

separated marsh and paddy land to analyze the 

dynamic change of marsh using land use data and 

studied fragmentation characteristics in the 

Sanjiang Plain from 1954 to 2015 using the 

landscape pattern indices. Also, we used trajectory 

analysis methods to trace the paths of marsh change 

for every location and separated the effect of human 

activities and natural factors quantitatively. 

 

Our study indicated that the area of marsh declined 

by 79.36% (about 2.99 million ha) and mainly 

transformed to paddy land (45.86%) and dry land 

(26.57%) in Sanjiang Plain from 1954 to 2015.  

Landscape pattern indices showed that 

fragmentation of marsh was aggravated as a result 

of the large scale reclamation. Human activities 

played a more important role than natural factors in 

the spatiotemporal changes of marsh in Sanjing 

Plain since mid-1950s.  

 

Key words: spatiotemporal changes; marsh; 

sanjiang plain; landscape pattern  
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The Arctic coastal ecosystems play a key role in the 

global physical, chemical and biological balance, 

hence their sustainable maintenance is a global 

imperative.  

 

The objective of the study was to identify the 

position of coastal marsh ecosystem types along the 

resistance and resilience gradient as a characteristic 

of their stability. The methodological approach is 

based on the assessment of the natural dynamics of 

marshes of different types: long term 

(paleoecological methods) and short term (the 

structural analysis method). The results could help 

in planning of marsh ecosystems conservation and 

environment impact assessment. 

 

The study indicates that the perennial dynamic 

changes of salt-marsh plant communities are 

site-specific:1) in the initial stages, vegetation 

development mostly depends on the 

physical-chemical substrate properties and tidal 

action, 2) the spatial-temporal processes of 
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successional change over a long time result in the 

environment development and changes in edaphic 

conditions. The communities’ resistance is 

identified by community structure and species 

composition. The species with more broad 

ecological amplitude have more chance for 

survival in changing ecotope. The time scale of 

these changes caused by physical disturbances is 

biologically important as there must be sufficient 

time to allow genetic or morphological adaptation 

in plant populations. A specific variety is limited 

by the species that have developed adaptive 

responses. However, their high specialization has 

increased the risk of their disappearance in case of 

loss of the coastal habitats. Relatively low taxon 

variety of plants, growing on the salt marshes in 

the conditions of high environmental variability 

and relative isolation, causes the formation of 

morphotypes in the majority of coastal species. 

Primary stages of revegetation of muddy coasts 

depend on the longitudinal location. The ancient 

coastal circumpolar species which appeared on the 

Arctic coast in the Pleistocene, and continuing to 

present day, such as Puccinellia phryganodes, 

Carex subspathacea, Stellaria humifusa, Potentilla 

egedei, play the main role in the primary formation 

of halophytic floristic complex. The level of salt 

marsh communities’ resilience is proved by a 

significant variation in the succession schemes and 

diversity of the final stages with given rather 

identical initial stages. Primary stages of 

colonization of muddy coasts are identical at all 

Arctic coast of Russia. The greatest distinctions are 

observed in final stages of succession. The 

paleoecological studies demonstrate for some 

ecosystem types very fast turnover of ecotopes and 

the other are lasting for hundreds of years.  

The study outcome is the gradation of marsh 

ecosystems along the level of resistance to 

disturbances and potential resilience and at the end 

– stability. 

We thank Wetlands International for the support of 

some of field studies.  

 

Key words: plant salt marsh communities; 

resistance and resilience; ecosystem stability; 
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Detailed palaeoecological studies of the recent past 

are essential for practical conservation problems 

because of the valuable and unique contribution 

given by a historical perspective. 

 

The palaeoecology of the unique marshland, the 

Lhalu Wetland National Nature Reserve, in the 

Lhasa Valley, was studied using analyses of pollen, 

plant macrofossil, and animal remains along with 

loss-on-ignition, sediment stratigraphy, and 

radiocarbon dating. The aim is to reconstruct the 

developmental history of the marshland and to 

detect changes in both local and regional vegetation. 

 

Before the marsh developed the basin was a 

river-bed. The high energy water-flow into the 

basin gradually decreased due to the accumulation 

of fluvial and alluvial sediment but organic peat 

accumulation only started about 500 cal. yr BP. Wet 

conditions developed and a high peak in peat 

accumulation took place about 370-185 cal. yr BP, 

when the vegetation shifted to a Cyperaceae- and 

Gramineae-dominant wet meadow with aquatics in 

ponds locally. The initiation of peat development 

was most likely induced by changes in river 

discharge that may have been a response to 

regional climate change. After 185 cal. yr BP the 

marshland became drier, probably as a result of 

climate change and, more importantly, recent 

human activities such as agriculture, grazing, and 

cutting plants for fuel. 

 

The present study illustrates how changes in river 

discharge that may have resulted from changes in 

regional climate could have affected the marshland. 

Changes in hydrological conditions can affect the 

vegetation and peat accumulation in the marshland. 

Human activities such as agriculture and 

overgrazing in the surrounding areas can cause 

desertification through an increase in 

evapo-transpiration and erosion from the 

surrounding slopes. This has important implications 

for the future conservation of the marshland. First, 

the marshland cannot be separated from its 

catchments. Thus the management of the marshland 

for effective conservation in the future must take 

into account the surrounding areas. Second, any 

conservation strategy can only be improved by 

understanding the developmental history of the 

marshland and how the local vegetation has 

responded to human activities in the surrounding 

areas of the unique marshland. 

 

Key words: palaeoecology; developmental history; 

local and regional vegetation change; marshland; 

Lhalu Dhamra 
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Marsh plays an irreplaceable role in ensuring water 

supply, reducing flood disaster, protecting 

biodiversity and maintaining regional ecological 

security. However, since 1950s, the cumulative loss 

rate of the marsh in Sanjiang plain, China was as 

high as 80% due to climate change and human 

activity disturbance. Aiming at the international 

frontier scientific issue on the response and 

protection countermeasures in high latitude marsh 

ecosystem under the background of global 

environment change, we chose the marsh 

ecosystem in Sanjiang plain as our study object, and 

analyzed the dynamic changes of marsh based on 

the history(1950s) and current (2015) marsh maps. 

In order to clarify the changes in marsh functions 

along with the changes in marsh distribution, the 

WRF-CLM model was used to simulate the 

different influence of marsh distribution in 1950s 

and 2015 on regional water and heat exchanges 

between land surface and atmosphere. This study is 

significant to reveal the sensitivity and feedback of 

marsh ecosystems in high latitude area to global 

climate change and can provide a theoretical basis 

for the quantitative evaluation of the change trend 

in high latitude ecosystem structure and function 

under the background of global environment 

change. 

 

Key words: marsh changes; Sanjiang plain; 

WRF-CLM model; regional climate 
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Marshes have an important ecological function, 

such as flood mitigation, carbon sink, habitat for the 

wildlife etc. Because of the human alteration and 

climate change, most marshes were lost and 

functions were degraded greatly. 60%-80% of 

marshes were lost in Northeast China according to 

the report.  

 

The western Songnen Plain of Northeast China, 

alluvial and diluvial by Songhuajiang River, 

Nenjiang River and their tributaries, is one of the 

largest distribution regions of marshes in China. To 

monitor and master the spatiotemporal dynamic 

characteristics of marshes at a long time scale in this 

study area would be beneficial to further understand 

the coupled relationship between human activities, 

climate change and marsh changes. 

 

In order to measure long time dynamics of marshes, 

historical topographic maps with scale of 1: 

100,000 drawn in 1935 and in 1954 were used. 

Landsat MSS images with a resolution of 80 m in 

1976 and Landsat TM / ETM / OLI images with a 

resolution of 30 m in 1988, 2000, 2005, 2010 and 

2015 were acquired respectively. The interactive 

human-computer interpretation method was used to 

delineate the marsh patches in Landsat images with 

standard pseudo color composition. However, on 

historical topographic maps, the boundaries of 

marshes are undefined. They were generally 

expressed by dense symbols, could be digitally 

drawn according to the contours partly. To obtain 

the exact spatial information of marshes before 

remote sensing, according the geographical 

distribution features, the change characteristics 

from remote sensed processes and the human 

interfering mechanism, the reconstruction model 

based the frame of CLUE was established. The 

digital results were used to examine the simulated 

results. GIS transition matrix and spatial overlay 

techniques provided cogent ways to identify 

spatial-temporal dynamic change of marshes, 

including what, how, where and how much it 

transformed from or into. Transition matrix was 

executed by Tabulate Area tool respectively in 

ArcGIS10. x. 

 

The results showed a decrease trend of marshes in 

the western Songnen Plain. The reclamation was the 

main reason. While from the year of 2005, the 

government has focused on the protection and 

restoration of marshes to make corresponding 

policies and measures. The marshes increased 

greatly during the recent 10 years. Our study 

proposed a reconstruction method based on 

historical topographic maps to last the time series of 

land use data. The analysis results would be helpful 

for future planning and optimization of land 

resources. 

 

Key words: spatiotemporal analysis and mapping; 

land use data reconstruction; historical topographic 

maps; remote sensing; long time series 
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Wetland is an important component of the terrestrial 

landscape, performing such significant ecosystem 

services as biodiversity conservation. Loss or 

degradation of wetland habitats can result in loss of 

biodiversity. As the important stopover sites for 

waterbirds, it is necessary to conduct the ecological 

compensation exploration around Xingkai Lake 

National Nature Reserve.  

 

Over the past five decades, the marshland in the 

region of Xingkai Lake had undergone the dramatic 

loss. It had analyzed the loss area and the pattern of 

marshland for the period 1954-2010 using the 

remote sensing data. The marshland area decreased 

67.39×10
3
 ha until 2010 but the croplands area 

increased 65.24×10
3
 ha. The landscape pattern 

changes of the marshland were demonstrated that 

the fragmentation was so severe. In order to 

strengthen the waterbirds conservation of wetland, 

it showed that the ecological benefit compensation 

was 3.28×10
5
 yuan in Chengzihe plots which had 

no production within the one-kilometer buffer 

around Xingkai Lake National Nature Reserve.  

 

It revealed that the loss of marshland had been 

influenced by the pressure from human activities 

and climatic warming. Meanwhile, the numbers of 

wild geese and ducks were over 70% of the total 

waterbirds quantities in the harvest season. To 

develop the ecological compensation may 

strengthen the diversity conservation.  

 

Key words: landscape pattern; ecological 

compensation; marshland; biodiversity 

conservation; natural reserve 
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Flooding regime changes resulting from natural and 

human activity have been projected to affect 

wetland plant community structures and functions. 

It is therefore important to conduct investigations 

across a range of flooding gradients to assess the 

impact of flooding depth on wetland vegetation 

underground global change. 

 

We conducted this study to identify the pattern of 

plant height, species richness and aboveground 

biomass variation along the flooding gradient in a 

floodplain wetland, Northeast China. We found that 

the response of dominant species height to the 

flooding gradient depends on specific species, i.e., a 

quadratic response for Carex lasiocarpa, a negative 

correlation for Calamagrostis angustifolia, and no 

response for Carex appendiculata. Species richness 

showed an intermediate effect along the vegetation 

zone from marsh to wet meadow while 

aboveground biomass increased. When the plant 

communities were analysed separately, stepwise 

regression showed that only the community mean 

height had significant impact on species richness, 

and height of dominant species on aboveground 

biomass. When the three above-mentioned 

communities were grouped together, a general 

linear model showed that variations in species 

richness were mainly determined by community 

type, water depth and community mean height, 

while variations in aboveground biomass were 

driven by community type and the height of 

dominant species. 

 

Our study indicates that the method of functional 

traits can be an effective tool for identifying the 

underlying mechanisms of species richness along 

environmental gradients on local scale. The 

response differences in dominant species height to 

flooding gradient imply possible succession trends 

in the near future. 

 

Key words: plant height; species richness; 

aboveground biomass; flooding gradient; 

floodplain wetlands; Northeast China 
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Northeast China locates in a temperate region, with 

the long-term annual mean temperatures range from 

-4.7 to 10.7� and the annual precipitation is 300 to 

1000 mm. It holds the largest wetland area (82,870 

km
2
) in China, where also was severely degraded 

area for wetlands. In order to understand the 

environment history and wetland initiation in 

Northeast China, we select four typical areas to 

discover the environmental characteristics by a 

variety of physical-chemical and biological indexes 

in the wetland sediments. The results showed that 

nutrients and heavy metals in wetland sediments 
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increased from upstream of the river to downstream, 

polycyclic aromatic hydrocarbons (PAHs) and dust 

from atmosphere deposited into most of wetlands in 

recent decades, which demonstrate that intensive 

human activities had greatly influenced the 

wetlands environment in this region. The wetland 

initiation started in the early Holocene, and the most 

intense period of wetland initiation occurred during 

middle and late Holocene in Northeast China due to 

the weakening of East Asian summer monsoon. The 

optimum timing of the wetland development was 

not uniform across Northeast China, and these 

spatio-temporal differences indicate the influences 

of regional climate and terrain on wetland initiation. 

The total C storage within Northeast China is 4.34 

Gt C, and about 80% of the C is contained in 

mountain wetland. In addition, the total C 

accumulated over the last 2000 years is linearly 

related to photosynthetically active radiation over 

the growing season, supporting the hypothesis that 

rates of net primary productivity (NPP) are more 

important than decomposition rates in determining 

long-term C accumulation. With more and more 

wetland-ecosystems are threatened by degradation 

and pollution, it is high time to protect and restore 

wetland in Northeast China. Our study 

demonstrates the importance of palaeoecology and 

ecology for understanding the trajectories of 

wetland development and ecosystem dynamics, 

which may provide essential information for the 

management and restoration of wetland.  

 

Key words: environmental change; wetland 

initiation; carbon accumulation; Northeast China 
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Agricultural non-point pollution and wetlands 

degradation for lack of water are two difficult 

problems in ecological environment in Western 

Songnen Plain, China. An effective way to solve 

these problems is to utilize the water resources of 

farmland drainage and to purify drainage by 

engineering wetland. Understanding the effect of 

herbicide residues from agricultural drainage on 

wetland system and its dissipation process under 

high salinity are important to the ecological 

conservation, restoration and utilization of wetland. 

 

To investigate the resistance and purification 

mechanisms of reed wetland to Bensulfuron Methyl 

(BSM) under salt stress, in-situ combined with 

laboratory simulated experiments were executed 

with sexual and asexual reproduction of reeds, on 

the basis of investigation in irrigated area in the 

Western Songnen Plain. The sorption of BSM in 

soil was investigated by the sorption isotherms from 

sorption experiments with pure minerals and humus. 

An experiment was completed by using a special 

designed rhizobox where reeds were grown in a soil 

spiked with BSM to investigate rhizosphere effects 

on the dissipation of BSM, the soil in the rhizobox 

was divided into several millimeter separating 

compartments at various distances from the root 

surface. Hydroponics experiments elucidated the 

effect of BSM on reed exudate under salt stress. 

Our study indicates that the application of 

sulfonylurea herbicides in the paddy field could 

cause herbicides residues (1.68~3.77μg/L) in 

agricultural drainage in Yueliangpao irrigation area. 

The removal rate of BSM (0.05mg/kg~0.50mg/kg) 

is over 65% by saline reed wetland (Na
+
 25mmol/l) 

after 90 days, the lower BSM concentration is more 

efficient.  

 

The response of reed seeds was closely related to 

the membrane permeability of seed under stress. 

The seed germination rate, germination uniformity, 

germination rate and vigor all were inhibited by salt 

stress (Na
+
 50mmol/l), and the BSM 

(0.05mg/l~0.50mg/l) could alleviate this inhibition, 

but the inhibition function weakened gradually 

along with the increasing BSM concentration; the 

influence on reed buds were little, and BSM at low 

concentration could also alleviate the inhibition 

reed height and biomass under salt stress.The soil 

microbial biomass carbon and nitrogen were 

inhibited, which the inhibition rate ＞20%, and 

BSM could improve the invertase activity though it 

was not obvious. In general, the entire reed wetland 

ecosystem showed some tolerance to BSM under 

salt stress. 

 

The dissipation rate of BSM was closely related to 

the distance from the reed root, the dissipation 

gradient of BSM followed the order: 

near-rhizosphere ＞ root compartment ＞ 

far-rhizosphere soil zones. The most dissipation of 

near-rhizosphere of BSM was at about 2mm from 

root zone rather than dense root system with most 

exudate of root zone. The exudate of root of 

near-rhizosphere highly accelerate the dissipation 

of microbe and invertase activity.  

The induction of BSM and salt stress strengthened 

the secretion of total organic carbon (TOC), total 

sugar and the amino acid from reed root, and the 

induction function enhanced gradually along with 

the increasing BSM concentration. Simultaneously, 

effects of BSM and salt to the root system of 

wetland reed were antagonistic in the total sugar 

significantly. 
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This paper uses SanJiang plain whose change is 

relatively severe as the study area, and then studies 

the Sanjiang plain marsh wetland landscape 

dynamic change Tupu from 1954 to 2010 by using 

Geographic Information Systems and Remote 

Sensing technology and combined with 

Geo-information TuPu method and spatial 

autocorrelation modeling. 

 

Our study indicates that from1954 to2010, Sanjiang 

plain marsh wetland is reducing gradually, 88.7% of 

the marshes has lost, and its wetland patches 

number presents a decreased after increased trend; 

marsh wetland was destroyed by a early loss type 

from1954 to2010, many of marsh lands are changed 

into arable land, and this loss type occupy 62.35% 

of the total area of marsh wetland loss, loss of 

Sanjiang plain marsh wetland area mainly occurs in 

the north and southeast of the study area, and the 

marsh wetland is reclaimed from high to low, from 

light swamp to heavy swamp, from river terraces to 

flood land and to meander belt; from 1954 to 2010, 

Sanjiang plain marsh wetland spatial clustering 

reduced gradually, the type of spatial 

autocorrelation decreased by 84.56%, the type of 

space irrelevance increased 2.31 times, and the 

space irrelevant type has ranged from concentrated 

distribution to sporadical distribution, marsh 

wetland landscape dynamic change of Sanjiang 

plain is primarily the result of joint action of natural 

factors and human factors, less rainfall, the highest 

temperature rise, and thus caused the decrease of 

runoff, is one of the main reasons for resulting in a 

decrease of Sanjiang plain marsh wetland. 

topography affect the marsh wetland loss degree 

and the loss of time, from 1954 to 2010, loss of 

marsh wetland area whose sea level elevation 

ranges from 20m to 80m is the most, occupied 

80.48% of the total area of the loss. In Sanjiang 

plain, four agricultural development upsurge, the 

increase in population, drainage ditches and 

settlement construction and wetland protection 

policy affect the marsh wetland landscape dynamic 

change deeply, the closer away from residential 

areas, the degree of marsh wetland area loss 

increases exponentially. Purpose of this study is to 

provide a scientific basis in slowing wetlands 

destruction and repairing wetlands function, or 

stabilizing, improving overall regional ecological 

environment. 
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Wetlands emit approximately a third of the global 

methane (CH4) flux. Tropical wetlands are 

responsible for the majority of these emissions, but 

northern wetlands are thought to be particularly 

vulnerable to future climatic warming. The most 

obvious reason for high CH4 emissions from 

tropical wetlands is their year-round warm 

temperatures, but we show that in laboratory 

incubations at uniformly warm temperatures that 

wetlands from Gabon, Africa have much higher 

total CH4 production and anaerobic CH4:CO2 

production ratios than wetlands from northern 

Minnesota and northern Michigan, USA. CH4:CO2 

ratios are also higher in mineral-soil wetlands than 

peatlands in both Gabon and the northern U.S.. pH 

is a strong predictor of CH4 production in all the 

wetlands that we studied, but we found high 

CH4:CO2 ratios even in very acidic Gabonese 

wetlands (pH < 4). Experimentally increasing pH 

only partly explained differences in the CH4:CO2 

ratio in northern peatlands along an 

ombrotrophic-minerotrophic gradient. The 

acetoclastic pathway of methanogenesis normally 

dominates in surface soils, mineral-soil wetlands, 

and minerotrophic peatlands irrespective of latitude, 

but we show that the proportion of the 

methanogenic pathways varies dramatically in 

surface soils dependent on seasonal water-table 

dynamics. Overall we show intriguing differences 

both within and across northern and tropical 

wetlands that need to be better understood to predict 

the response of wetland CH4 emissions to future 

climate change. 

 

Key words: methane; methane pathways; northern 

wetlands; pH; tropical wetlands 

 

 

 

Differences in solid phase peat and pore water 

dissolved organic matter chemistry across a 

latitudinal gradient 

Suzanne B. Hodgkins
1*

, Malak Missilmani
2
, 

Brittany R. Winkler
3
, Kelsey Rogers

3
, Brittany 

Verbeke
3
, Rachel M. Wilson

3
, Jianqing Tian

4
, 

Hongjun Wang
4
, Mengchi Ho

4
, Neal Flanagan

4
, 

William T. Cooper
1
, Jeffrey P. Chanton

3
, Curtis J. 

Richardson
4
 

 

(
1
Department of Chemistry and Biochemistry, 

Florida State University, Tallahassee, FL 32306, 

USA; 
2
Laboratory of Materials, Catalysis, 

Environment and Analytical Methods 

(MCEMA-CHAMSI), EDST and Faculty of 

Sciences I, Lebanese University, Campus Rafic 

Hariri, Beirut, Lebanon; 
3
Department of Earth, 

Ocean, and Atmospheric Science, Florida State 

University, Tallahassee, FL 32306, USA; 
4
Duke 

University Wetland Center, Nicholas School of the 

Environment, Durham, NC 27708, USA; 

*sbh10c@fsu.edu) 

 

Northern peatlands are a major global carbon 

reservoir whose fate remains uncertain as the 

climate warms. While warmer temperatures could 

cause increased decomposition and carbon release 

into the atmosphere, this effect could be 

counteracted by increases in plant-derived 

phenolics and fire frequency, which increase peat 

recalcitrance and are common in southern peatlands. 

In this study, we examined the chemistry of solid 

phase peat and pore water dissolved organic matter 

(DOM) from several peatlands across a broad 

latitudinal gradient. These peatlands included a 

subarctic thawing permafrost peatland in northern 

Sweden (Stordalen Mire), boreal peatlands in 

northern Minnesota (the Marcell Experimental 

Forest and Glacial Lake Agassiz Peatlands), a 

temperate pocosin with frequent fires in North 

Carolina, a subtropical peatland in the northern 

Everglades (Loxahatchee National Wildlife 

Refuge), a tropical peat dome in Panama, and a 

tropical peat dome in Brunei, Borneo. We used 

Fourier transform infrared spectroscopy (FTIR) and 
13

C NMR to examine changes in solid phase peat 

chemistry between peatlands and with depth. 

Compared to the subarctic and boreal peatlands, the 

temperate to tropical peatlands had lower 

carbohydrate and greater aromatic content. Organic 

acids, which are likely correlated with pH, had the 

lowest abundance in the Everglades and in northern 

fens. Depth trends were similar across the 

latitudinal range, with decreasing carbohydrates 

accompanied by increasing aliphatics and aromatics 

with depth, suggesting that the general effects of 

decomposition on peat chemistry are similar across 

latitudes. The effects of fires in temperate North 

Carolina and Everglades peatlands was confirmed 

by direct polarization 
13

C NMR. Pore water DOM 

was analyzed by UV/visible absorption 

spectroscopy (UV/Vis), excitation-emission matrix 

spectroscopy (EEMS), and Fourier transform ion 

cyclotron resonance mass spectrometry (FT-ICR 

MS). As with solid phase peat chemistry, DOM 
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chemistry differed between the peatlands, though 

these differences appeared to be driven by a 

combination of latitude and nutrient status rather 

than by latitude alone. DOM from the Loxahatchee, 

a sawgrass-dominated subtropical peatland in the 

Everglades, had lower aromaticity and smaller 

molecular weights than DOM from any of the other 

peatlands. These properties are consistent with a 

greater proportion of microbially-derived DOM in 

the Everglades relative to northern peatlands and 

more ombrotrophic southern peatlands. Overall, 

these results suggest that solid phase peat in warmer 

climates may be more decomposed than northern 

peat, leading to greater aromaticity and lower 

polysaccharide content. However, in 

sedge-dominated sites such as the Everglades, 

sedges continuously supply fresh DOM which then 

undergoes rapid microbial turnover, resulting in less 

aromatic, lower-molecular-weight DOM. 

 

Key words: peat; dissolved organic matter; 

humification; fire; spectroscopy; mass 

spectrometry 
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Peatlands have persisted through changing climate 

over millennia and continue to accrete peat in many 

globally warmer areas even under accelerated 

climate driven conditions of drought, warming and 

fire. Microbes involved in decomposition within 

these peatlands have evolved under vastly different 

conditions that influence their community and in 

turn their activities controlling C sequestration and 

greenhouse gas exchange. Our microbial research 

provides key biological data to support our main 

hypothesis that a dual chemical control or “latch 

mechanism” reduces microbial decomposition in 

shrub/tree communities in subtropical and tropical 

peatlands compared to northern peatlands due to (1) 

higher production of polyphenol and aromatic 

compounds found in northern Sphagnum/Carex 

communities, and (2) the buildup of recalcitrant 

organic matter (black carbon, BC) by light fire in 

the native-fire-adapted communities leads to a 

reduction in microbial decay of peat.  

 

In this study, we investigated bacterial and fungal 

community diversity and community shifts along (1) 

a latitudinal gradient from boreal peatlands to the 

subtropical Everglades, and (2) tested the effects of 

fire on changes in microbial communities in 

Pocosin peat bogs shortly after fire and, 2 and 5 

years post fire. We focused on the fungal 

communities and bacterial communities in bog 

peatlands across a broad latitudinal gradient by 

high-throughput sequencing of the internal 

transcribed spacer (ITS) region and of 16S region, 

respectively. Peatland samples were sampled from 

boreal peatlands in boreal peatlands in northern 

Minnesota (the Marcell Experimental Forest and 

Glacial Lake Agassiz Peatlands), a shrub bog at 

Pocosin Lakes National Wildlife Refuge in North 

Carolina and, a subtropical peatland in the northern 

Everglades (Loxahatchee National Wildlife 

Refuge).  

 

Our fungal results to-date demonstrates that the 

fungal communities were significantly different 

between the Minnesota boreal peatlands and 

Pocosin subtropical peatlands. We failed to amplify 

ITS amplicon from Everglades due to very low 

fungal abundance. Surprisingly, 

Archaeorhizomycetes were dominant in Pocosin 

sites and accounted for 11%~52%, while 

Archaeorhizomycetes contributed less than 1% in 

Minnesota sites. Saprotroph fungi were significant 

related to phenolic content, which may use to be an 

indicator of the peat accumulation. With respect to 

fire history, fungal communities in Pocosins were 

most diverse soon after a fire disturbance and 

declined over time. The NMDS analyses based on 

relative OTU abundance indicated a clear 

separation in fungal communities between the sites 

with more recent fires, intermediate fire histories 

(2y and 5y sites) and long-term fire histories (>30y). 

The same type of trend was found for bacterial 

communities.  

 

Key words: bogs; microbial; fungi; fire; peatlands 
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Understanding responses of ecosystem carbon (C) 

cycles to climatic and atmospheric change is a key 

goal of the Spruce and Peatland Responses Under 

Climatic and Environmental Change experiment 

(SPRUCE). SPRUCE is an in situ warming by 

elevated CO2 manipulation located in a high-carbon, 

Picea/Larix/Sphagnum ombrotrophic peatland 

located in northern Minnesota, USA. The chosen 

ecosystem is at the southern extent of the spatially 

expansive boreal peatland forests and is 

hypothesized to be especially vulnerable to climate 

change with important feedbacks on atmospheric 

greenhouse gas levels.  

 

New methods for ecosystem warming at large plot 

scales (12 -m diameter) are used. We combined 

aboveground enclosure walls with an internally 

recirculating warm air envelope with soil deep 

heating to simulate a broad range of future warming 

treatments of as much as +9 °C. Deep belowground 

warming was initiated in June 2014 followed by air 

warming in August 2015. Starting in June 2016 the 

warming treatments will be repeated at both 

ambient and elevated CO2 atmospheres (around 900 

ppm). Direct and indirect effects of the 

experimental manipulations are being tracked and 

analyzed over a decade for the development and 

refinement of models needed for full Earth system 

analyses.  

 

A priori simulations of the effects of warming and 

elevated atmospheric CO2 concentrations in 

peatlands suggested variable response for the 

primary producers (trees and shrubs vs. Sphagnum 

moss), strong interactions with hydrologic and 

nutrient cycling driven by warming and 

drying-induced mineralization of stored elements 

(esp. N), and a substantial increase in the release of 

greenhouse gases (CO2 and CH4) attenuated to 

some degree by photosynthetic enhancements of 

trees and shrubs driven by elevated CO2 

concentrations.  

 

Pretreatment characterization of the peatland with a 

mean peat depth of ~3 meters indicated 

belowground carbon stocks are greater than 2450 

MgC ha
-1

; an amount that is 15× greater than the 

combined above- and belowground C stocks found 

in typical deciduous forests in the eastern US. 

Peatland C has accumulated under saturated, cool to 

cold conditions since the last glaciers receded some 

10,000 years ago.  A primary objective of 

SPRUCE is to evaluate if this peatland C will be 

rapidly released in the form of greenhouse gases 

under unprecedented warming, creating a positive 

feedback to climate change.  

 

Post-treatment net surface C flux estimates in the 

form of CO2 or CH4 were correlated with both deep 

and shallow warming, but the net C flux from the 

peatland is unexpectedly muted in the first months 

following deep warming. The 
14

C-signatures of 

dissolved organic carbon (DOC) and evolved gases 

suggest C substrate origins reflect recent rather than 

ancient C sources, and indicate that active microbial 

respiration at depth is fueled by surface inputs of 

DOC. Carbon budgets for belowground processes 

and vegetation NPP contributions to the peatland 

will be contrasted as a measure of the resilience or 

sensitivity of the peatland C cycle under warming 

and elevated CO2 environments.  

 

Key words: peat; bog; warming; carbon cycle; 

elevated carbon dioxide; methane 
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Peatlands have persisted through changing climate 

over millennia and continue to accrete peat in many 

globally warmer areas even under accelerated 

climate driven conditions of drought, warming and 

fire. Our main hypothesis is that a dual control or 

“latch mechanism” reduces decomposition in 

shrub/tree communities in subtropical and tropical 

peatlands due to (1) higher production of 

polyphenol and aromatic compounds than found in 

northern Sphagnum/Carex communities, and (2) the 

buildup of recalcitrant organic matter (black carbon, 

BC) by light fire in the native-fire-adapted 

communities leadsto a reduction in microbial decay 

of peat.  

 

Here, linking intensive biological and chemical 

analysis in a series of field and 

microcosmexperimentsalong our north to south bog 

gradient from Minnesota to Panama we show 

howpreviously unrecognized interactions between 

these dual mechanisms regulate C sequestrationin 

peatlands. 

 

Key findings to-date include (1) a N to S gradient of 

phenolics existswith NC Pocosin peats having the 

highest concentrations due to the dominance of 

high-phenolic shrubs; (2) Peat soil in Pocosins with 

fire-adapted shrubs also contained the highest 

BCwith the highest hydrophobicity; (3) Fungal 

communities principally responsible for 

lignindecompositionwere significantly different 

between northern and Pocosins. 

Archaeorhizomycetes dominante in Pocosins 
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(11%~52%), whilecomprising<1% in 

northernpeatlands, which indicates that long-term 

drought/fire adapted shrubs may culture fungi with 

low decomposition ability; (4)Using FTIR and 
13

C 

NMR on solid soil samples, we observed increased 

aromaticity and lower carbohydrate content at 

lower latitude sites, which indicate thatpeat in 

warmer climates lose carbohydrates more rapidly or 

initially contain lower carbohydrates with higher 

aromaticity;(5) DOC results obtained with 

FT-ICRmass spectrometry and EEMS fluorescence 

spectroscopyindicated lower aromaticity and lower 

molecular weight compounds at Everglades sites 

consistent with greater microbial production of the 

DOC; (6)Recent prescribed fires at the 

Pocosinsstrongly decreased carbohydrate content 

but exposing soil directly to sunlight  

stimulatedCO2 production by increasing soil 

temperature.Such priming effects may disappear 

later, as our in-lab heating experimentshows lower 

CO2 emission from burned peat after an initial 

pulse;(7)Fungal communities in Pocosins were 

most diverse shortly after the prescribedburnbut 

declined over time. 

 

Key words: phenolics; black carbon; peatlands; 

decomposition; fire 
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Feedbacks of carbon-based greenhouse gases from 

global peatlands have not been adequately 

represented in current Earth system models that are 

used to project our future climates. Thus it is 

imperative to develop mechanistically-based 

peatland ecosystem and biogeochemistry models to 

improve our future climate prediction. This 

presentation will describe how we have modeled 

the dynamics of soil physics and carbon and 

nitrogen biogeochemistry of peatland ecosystems. 

The research steps include model development, 

model parameterization and verification as well as 

model applications to Arctic, temperate, and 

Amazonian peatland ecosystems. The presentation 

will also identify the data and knowledge gaps in 

current global peatland studies and discuss how to 

improve the modeling of peatland biogeochemistry 

at regional and global scales.  

 

Key words: biogeochemical modeling; wetlands; 

ecosystem modeling; carbon and methane; earth 

system modeling 
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With the onset of climate change, there has been 

increased focus on the drivers of soil carbon (C) 

cycling.  Peatlands store up to 20% C (~529 Pg C) 

of the global terrestrial soil. While all peatlands 

store C, the composition of the soil C may vary, 

which in turn influences the stability of soil organic 

matter (SOM), potential greenhouse gas (GHG) 

emissions and associated soil processes.   

 

We used 
13

C Solid State Nuclear Magnetic 

Resonance (ssNMR) to quantify organic matter 

composition from over 100 freshwater peatlands 

across the globe. We combined 
13

C ssNMR 

literature data of peatland SOM with laboratory 

analysis of sampled peatlands. Redundancy 

Analysis (RDA), constrained 64.7% of data 

variation along axis 1 representing a decomposition 

and stability gradient from least decomposed 

(O-alkyl C) to highly decomposed (methoxyl, 

carboxyl, alkyl, and aromatic C) SOM.  The model 

showed statistical significance of the dominant 

drivers – climate zone, vegetation inputs, land use, 

and C to nitrogen (N) ratio, but not 

pH.  Explanation of variance quantified the 

influence of the drivers on SOM chemical 

composition.  Land use accounted for the most 

variation (14.4%) suggesting that long-term 

degradation may control SOM chemical 

composition regardless of other environmental 

drivers. Yet, lack of difference between pristine and 

short-term degraded peatlands suggests that 

short-term degradation may not irreversible affect 

SOM composition. C/N ratio (7.3%), climate 

(6.1%), and vegetation (2.2%) also were strong 

explanatory variables with significant shared 

variation. Polar, boreal, and moss peatlands, and 

peatlands with >40 C/N had more labile signatures 

than tropical, subtropical, and shrub/forested 



Conference Abstracts 

188 

peatlands.  

 

We incubated soils from select peatlands in the 

laboratory under aerobic and anaerobic conditions 

to determine potential carbon dioxide (CO2) and 

methane (CH4) production. Sites represented a 

climate gradient with dominant moss vegetation; 

subtropical and tropical peatlands with moss, 

herbaceous, and forested vegetation; and long term 

drained and farmed peatlands.  High O-alkyl C 

concentrations SOM reflected in an increase in l 

GHG production from peatlands in arctic to 

temperate climates.  Higher aromatic C 

corresponded to a decrease in potential GHG 

production in subtropical and tropical climates.  

Initial water table conditions also influenced   CH4 

production potential with less production from peat 

above the average water table depth. 

 

Understanding peatland stability and GHG 

production aids in projecting the fate of SOM 

chemical composition.  Therefore, results of this 

study concerning the drivers and contrasting 

chemical composition of peatland SOM should be 

considered when developing management 

strategies and postulating peatland soil stability and 

response to climate and anthropogenic changes.    

 

Key words: Nuclear Magnetic Resonance; carbon; 

climate; vegetation; nitrogen; land use 
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Peatlands are wetlands characterised by an 

accumulation of peat thanks to organic matter (OM) 

production higher than decomposition. This 

unbalanced budget of OM allows peatlands to store 

a third of the soil carbon (C) on only 3% of land 

area. Their role as global C sink is due to their 

particular environmental conditions (waterlogging, 

low pH) and their ecosystem engineers: Sphagnum 

species. However, with climate change and human 

disturbances, vascular plants invade peatlands to 

the detriment of Sphagnum mosses. A shift of 

peatland vegetation could reduce the C sink 

function of peatlands through an increase of OM 

decomposition and higher emissions of CO2 and 

CH4. Our study aims to assess the effect of vascular 

plant (Molinia caerulea) occurrence in Sphagnum 

mesocoms on (i) greenhouse gas emissions (CO2 

and CH4), (ii) dissolved organic C (DOC) dynamics 

and to relate C flux changes to environmental 

conditions. 

 

Experimental design was set up in March 2015. 

Cylindrical peat mesocosms (30 cm diameter and 

depth) from La Guette peatland (France) were 

installed and environmentally monitored (radiation, 

air relative humidity and air and soil temperature). 2 

groups of 6 mesocosms were randomly drawn and 

received two treatments: i) 6 mono-specific 

mesocosms containing only Sphagnum rubellum 

(called “Sphagnum”) and ii) 6 mesocosms 

containing Sphagnum rubellum and Molinia 

caerulea (called “Molinia”). From April 2015, CO2 

(Net Ecosystem Exchange and Ecosystem 

Respiration) and CH4 emissions were weekly 

measured (with static chambers) as well as DOC 

contents, water table level, vegetation height and 

the number of Molinia caerulea leaves. 

 

Molinia caerulea occurrence significantly affects 

both CO2 and CH4 emissions, as well as DOC 

contents. CO2 was significantly more absorb in 

Molinia mesocosms during the growing season, but 

it was more released during Molinia caerulea 

senescence. Higher CO2 uptake is correlated to the 

number of Molinia caerulea leaves (r
2
:0.84; 

p<0.001). After senescence, the leaves decomposed, 

which generated a higher CO2 flux than in 

“Sphagnum” treatment. Sphagnum mesocosms acts 

as a CO2 sink, but not as efficiently as the “Molinia” 

mesocosms. The sink function of “Sphagnum” was 

relatively constant in time, with just a weak 

decrease during the growing season. It is rather the 

variation of ecosystem respiration that 

predominantly determined the CO2 balance in 

Sphagnum mesocosms in relation with air 

temperature (r
2
:0.6; P<0.001). CH4 emissions 

significantly increased in both treatments during 

summer in relationship with soil temperature at 20 

cm (r
2
: 0.78; P<0.001), with a higher sensitivity of 

CH4 fluxes to the soil temperature with Molinia 

caerulea occurrence. DOC contents were 

significantly lower in “Molinia”. The difference in 

DOC between “Molinia” and “Sphagnum” plots is 

related to the difference in ecosystem respiration 

(r
2
:0.41; P<0.001) suggesting that Molinia presence 

increase the consumption of DOC to form CO2.  

 

Molinia caerulea occurrence affects C cycle in 

peatlands by increasing C fluxes (CO2 and CH4) and 

reducing DOC contents. Variations of CO2 and CH4 

fluxes are mainly explained by vegetation and 

environmental parameters. Specific mechanisms of 

these findings will be further investigated through 

the study of the belowground compartment 

(MicroResp, enzymes, PLFA and mycorrhiza). 

 

Key words: Dissolved Organic Carbon; 

Greenhouse gases fluxes; Peatlands invading 

species 
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Approximately one-third of northern peatlands are 

within permafrost regions, and they are more 

vulnerable to global warming. Increases in 

temperature and plant root biomass due to global 

warming might affect soil organic matter 

decomposition and the cycling of carbon and 

nitrogen.  

 

This study was aimed to investigate the influence of 

temperature and root addition on soil carbon and 

nitrogen mineralization as well as the mechanisms 

driving mineralization in the peatland of the 

permafrost region. The topsoil (0-15 cm) and 

subsoil (15-30 cm) were incubated at 5, 10, and 

15 °C, respectively, for 150 days. For root addition 

treatment, Eriophorum vaginatum root was mixed 

with the soil samples. Soil carbon mineralization 

was periodically determined by measuring the CO2 

concentration. Soil mineral N, microbial biomass 

carbon (MBC), dissolved organic carbon (DOC), 

and enzyme activity were analyzed at the end of the 

incubation. As temperature increased, both topsoil 

and subsoil carbon mineralization increased 

significantly, whereas soil MBC and DOC 

decreased significantly, confirming that labile 

carbon is the main driving force of microbial 

mineralization activity under warming conditions. 

Elevated temperature increased topsoil net N 

mineralization rates and net nitrification rates in 

both soil layers. At high temperatures, 

ammonification rates increased in topsoil but 

decreased in subsoil. The increase in incubation 

temperature resulted in increased topsoil 

β-glucosidase activity and decreased invertase 

activity, suggesting increased production of 

complex substrate enzymes, and decreased 

production of simple substrate-acquiring enzymes. 

Root addition increased soil C mineralization and 

stimulated secretion of invertase by soil 

microorganisms.  

 

Our results provide evidence that temperature plays 

an important role in soil carbon and nitrogen 

mineralization in permafrost peatlands. 

Furthermore, plant root additions can enhance the 

response of soil C mineralization to temperature. 

The study highlights that increased temperature and 

root production will have significant impacts on 

peatland ecosystems. 

 

Key words: permafrost peatland; dissolved organic 

carbon; microbial biomass carbon; nitrogen 

mineralization; soil enzyme 
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Despite covering <3% of the Earth’s surface, 

peatlands contain one-third of total global soil 

carbon (C) and are responsible for approximately 

10% of global methane (CH4) flux. Methane has a 

sustained-flux radiative potential 45-times greater 

than carbon dioxide (CO2), and the accuracy of 

Earth system model projections hinges on our 

mechanistic understanding of peatland CH4 cycling 

in the context of environmental change. The 

objective of this study was to determine, under in 

situ conditions, how heating of the peat profile 

affects ecosystem-level anaerobic C cycling. We 

assessed the response of CO2 and CH4 production, 

as well as the CO2:CH4 ratio, in a boreal peatland 

after four (September 2014) and thirteen (June 2015) 

months of deep peat heating as part of the Spruce 

and Peatland Responses Under Climatic and 

Environmental Change (SPRUCE) project. The 

study utilizes a regression-based experimental 

design including five temperature treatments that 

warmed the entire 2m peat profile from 0 to 

+9 °Cabove ambient temperature beginning in June 

of 2014.  Soil cores were collected at 25, 50, 100, 

150 and 200 cm depths from each experimental 

chamber at the SPRUCE site and anaerobically 

incubated at in situ temperatures. Rates of CO2 and 

CH4 production were then measured over the course 

of 1-2 weeks. Methane and CO2 production in 

surface peat were positively correlated with 

seasonal and experimentally elevated temperature, 

but no consistent temperature response was 

observed at depth (50-200 cm). Surface peat had 

greater CH4 production rates than deeper peat, 

implying that the increased CH4 emissions observed 

in the field were largely driven by surface peat 

warming. Additionally, the CO2:CH4 ratio was 

inversely correlated with temperature in the surface 
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and 100 cm depth increments, indicating that 

surficial anaerobic respiration becomes more 

methanogenic with warming. While SPRUCE will 

continue for many years, our initial results suggest 

that the vast C stores at depth in peatlands are 

relatively unresponsive to warming and any 

response will be driven largely by surface peat.  

 

Key words: peatland; deep heating; anaerobic 

carbon cycling 
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Raised bogs are known for their distinct 

microtopography with hummocks (higher parts) 

and hollows (wetter, lower parts). The presence and 

persistence of hummocks and hollows have been 

studied before, and many theories describe their 

occurrence. These models are not always in 

agreement with another general model, the 

diplotelmic model for the organic soils in the bogs. 

The diplotelmic model describes two distinct layers 

with different aerations. A layer with drier and 

periodically oxygenated conditions - the acrotelm- 

is situated on top of the continuously anaerobic, wet 

layer the catotelm. In the diplotelmic model, 

hummocks are part of the acrotelm. Decomposition 

in bogs is thus also expected to have two distinctive 

speeds: high in the oxygenated acrotelm, and low in 

the reduced catotelm. The decomposition speed is 

an important parameter for the carbon storage 

capacity of raised bogs. 

 

The redox potential, an indicator for oxidizing and 

reducing conditions, should also follow this pattern 

and only show two distinct zones. Decomposition is 

assumed to be high at higher redox potentials, and 

low at lower redox potentials. Continuous 

measurements of the redox potential however 

usually show variation in time, implying that a more 

dynamic approach could be more appropriate for 

field conditions than the static idea of two layers. 

Up to now, no study has shown that combining 

these parameters indeed leads to a two layered 

model.  

 

We studied the redox potential in hummocks and 

hollows using continuous measurements at multiple 

depths, in order to clarify the applicability of the 

diplotelmic model for carbon storage capacity 

studies. The redox potential, decomposition, 

species composition and water levels in hummocks 

and hollows were measured during two growing 

seasons in Ryggmossen, a raised bog in Sweden. 

Decomposition was measured using cellulose in 

litter bags placed at 5-cm depth intervals. The time 

series of redox potential were expressed as duration 

lines, the percentage of time that a certain depth had 

or exceeded certain redox potential. 

The results show that hollows follow a two-layer 

model, with a thin oxic layer (several centimeters 

thick), but where temporary reducing conditions do 

still occur. Hummocks also have two layers with 

comparable duration lines as hollows. The core of 

the hummock however shows prolonged oxic 

periods and higher redox potentials. This pattern is 

reflected by the decomposition measurements. 

Decomposition was found to be highest inside the 

core of a hummock, and comparable to hollows in 

the upper and lower layers. We show how LIDAR 

data revealing the microtopography can be used to 

scale these locally measured results to the full 

raised bog. Our results can lead to improved 

calculations of the decomposition in raised bogs, 

and thus carbon storage of these wetland systems, 

by taking differences between hummocks and 

hollows into account. 

 

Key words: decomposition; redox potential; 

microtopography; hydrology; aerobic; anaerobic 
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Peatlands have historically functioned as 

substantial carbon sinks, but are susceptible to the 

impact of drought and artificial drainage. Previous 

studies have revealed various impacts of such 

changes on the decomposition of peatland carbon, 

but only a few studies have assessed it at different 

temporal scales. In the present study, I attempted to 

compare activities of hydrolases (β-glucosidase, 

N-acetylglucosaminidase, phosphatase and 

arylsulfatase) and oxidases (phenol oxidase and 

peroxidase) among peat soils that are pristine or 

have been drained for different periods of time. In 

tropical peatlands, the short-term extreme drying 

decreased hydrolases but enhanced phenol oxidase 

and peroxidase activities. In the field conditions, all 

enzyme activities increased drastically in the 1
st
 

year after drainage. Particularly, the responses of 

enzymes involved in the mineralization of nitrogen 

and phosphorus were most distinctive. However, 

such changes disappeared in the long-term (over 6 

years) except for phenol oxidase suggesting that 

accelerated mineralization of labile organic matter 
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in peat occurs in an early stage while recalcitrant 

carbon mineralization would last at a longer period 

of time. 

 

Key words: extracellular enzymes; decomposition; 

soil organic carbon; DOC; microbial community 

 

 

 

The effect of abrupt permafrost thaw on the water 

table, vegetation and carbon feedback: results from 

a sub-arctic peatland 
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(
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2
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of Wisconsin-Madison, USA, 

*avni.malhotra@mail.mcgill.ca) 

 

Uncertainty in estimating the carbon loss from 

thawing ice-rich permafrost is attributed, in part, to 

the abrupt changes in ecosystem structure and 

function after thaw. In a thawing peat plateau in the 

discontinuous permafrost zone (Stordalen, Mire, 

Sweden; ST), we tested for the occurrence of abrupt 

changes in hydrology and the effects of these 

changes on the water table and vegetation feedback. 

Using a chronosequence approach along three 

transects that capture several transitional thaw 

stages, we found abrupt hydrological changes 

following thaw, wherein adjacent areas (1 m apart) 

had unrelated water table depth (WTD) fluctuations. 

Despite these abrupt changes, surprisingly, the same 

Gaussian model of plant abundance explained by 

WTD could be applied to data from both ST and an 

undisturbed ombrotrophic peatland (Mer Bleue Bog, 

Canada; MB). However, the Gaussian model fit was 

better at MB than at ST. Furthermore, explanatory 

power of the model at ST decreased with increasing 

permafrost thaw. While water table and vegetation 

feedback in a thawing landscape is similar to that of 

a peatland without transitional land cover types, the 

vegetation and carbon feedback is complicated by 

non-linear shifts in the partitioning of gaseous 

effluxes between CO2 and CH4. These results will 

be presented along with key implications for 

modeling carbon loss from thawing landscapes.  

 

Key words: peatland; permafrost thaw; 

ecohydrology; greenhouse gas; discontinuous 

permafrost zone; sub-arctic 

 

 

 

Spartina alterniflora affects vertical soil organic 

carbon distribution and storage in the salt marsh in 

Jiangsu, China 
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Jie Xu, Hai-rong Su, Guo-xiang Wang*, Curtis J. 
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(Jiangsu Center for Collaborative Innovation in 

Geographical Information Resource Development 

and Application, School of Geography Science, 

Nanjing Normal University, Nanjing 210023, China 

1 Wenyuan Road, Nanjing Normal University, 

Nanjing, 210023, China Tel: +86 25 858 91 930; 

mail: liujine@njnu.edu.cn (J.E. Liu); 

wangguoxiang@njnu.edu.cn (G.X. Wang)) 

 

Coastal wetlands soil organic carbon (SOC) plays 

considerable role in global carbon sequestration, 

and exotic S. alternifloraaffects the invaded 

ecosystem function including SOC storage (SOCS). 

We investigate the vertical deep soil SOC 

distribution (0-3 m) in Jiangsu salt marsh and 

estimate the SOCS, the results show that (1) the S. 

alterniflora invasion improves the SOC content, 

SOC density in both in topsoil and deep soil in local 

salt marsh, and accordingly increases the vertical 

SOC distribution depth. The SOC content, SOC 

density and SOC distribution depth in S. 

alterniflora salt marsh increases with the 

development time of S. alterniflora; in the S. 

salsa-S. alterniflora co-existing zones (SSI) the 

SOC distribution is the deepest (180 cm) and deep 

layer (50-300 cm) SOC content is the highest 

(2.14±0.19 g kg
-1

). The deep soil (1-3 m) SOC 

accounts more than 50% of 0-3 m SOC in Jiangsu 

salt marsh suggesting that SOC content of deep soil 

should not be ignored when calculating the global 

soil carbon stock; (2) S. alterniflora invasion 

enhances SOC content, SOC density and SOC 

distribution depths more than native plants does. 

The vertical SOC distribution in S. alterniflora salt 

marsh is deeper than that in native saltmarsh, S. 

salsa and grass flats; (3) Total SOCS within 0-3 m 

in Jiangsu salt marsh is 84.90×10
10

 g, of which 0-1 

m, 1-2 m and 2-3 m layer counts 38.25%, 30.72% 

and 31.03%, respectively. The size of SOCS (0-3 m) 

in Jiangsu salt marsh to global biome (0.36×10
-6

) is 

in lower proportion with the salt marsh area to 

global biome area. Plants improve the vertical 

SOCS distribution proportion in the shallow layer 

of salt marsh, and S. alterniflora invasion affects 

the distribution more than native plants do. The S. 

alterniflorasalt marsh contributes most of SOCS in 

the 0-3 m and 0-1 m soils. S. alterniflora invasion 

changes the vertical SOC distribution in deep soil 

and enhances the SOCS in deep soil through 0-3 m 

indicating considerable role in carbon storage 

calculation. 

 

Key words: salt marsh; soil organic carbon; 

Spartina alterniflora; storage; vertical distribution 
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Background/Question/Methods: The two primary 

components of climate change, warming and 

atmospheric nitrogen (N) deposition, have been 

widely illustrated to drive the ecosystem elemental 

processes, and also cause concurrent changes in 

vegetation community composition and diversity. 

However, our knowledge about how these 

concurrent changes in both environment and 

vegetation interactively impact the key processes, 

e.g., ecosystem greenhouse gas (GHG) emissions, 

is largely limited. We employed a unique two-year 

field manipulative experiment on temperature 

(warmed, control), N level (N added, control), and 

vegetation functional group (Graminoids 

presence/absence, shrubs presence/absence) in a 

boreal peatland (n = 2 × 2 × 4 × 4 replicates = 64), in 

order to investigate the independent and interactive 

effects of biotic and abiotic factors in controlling 

widely concerned ecosystem processes -- GHG 

emissions. 

 

Results/Conclusions: Our data provided direct 

evidences on the interactive effects of warming, 

nitrogen addition, and vegetation composition on 

GHG emissions. A delayed response of ecosystem 

respiration to the manipulation may exist. Methane 

and N2O fluxes responded quickly to the 

manipulation. Warming doubled the CH4 emissions. 

However, nitrogen addition strikingly counteracted 

most (79%) of the warming-induced CH4 emissions, 

and is very likely related to the triggered 

nitrogenous CH4 oxidation by warming. Further, 

the effect of warming on CH4 emission was 

modulated by the vegetation composition.  

Methane flux responded more intensely to warming 

with the absence of graminoids than with the 

presence of gramnioids. The removal of shrubs had 

a less impact on CH4 emission in response to 

warming than graminoids removal, suggesting that 

the predicted shift in species composition will lead 

to a more pronounced response to climate warming 

than expected, and this was attributed to the effect 

of vegetation composition on substrate quality. For 

the N2O flux, warming alone did not accelerate the 

N2O emission while it interactively accelerated N2O 

emission with N addition, suggesting that the 

response of N cycling to atmospheric N deposition 

will be accelerated by warming. Also, the projected 

shift in species composition, such as from 

graminoids to shrubs dominated, will lead to 

tremendous positive responses of N2O emission 

between peatland ecosystem and the atmosphere to 

the expected warming and the increasing 

atmospheric N inputs. Our research reveals 

complex interactive effects between climate, 

nitrogen addition, and plant functional group 

composition on ecosystem-atmosphere exchange of 

GHGs. 

 

Key words: Carbon cycle, Greenhouse gas, Plant 

functional group, Climate change, Nitrogen 

addition, Soil organic matter 
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Photochemical processes of aquatic humic 

substances (AHS) have significant effects on the 

cycling of carbon and other elements and therefore 

affect the structures and functions of aquatic 

ecosystems.  

 

Three-dimensional excitation-emission matrix 

(EEM) fluorescence and parallel factor analysis 

(PARAFAC) were used to monitor composition and 

reactivity changes caused by the photochemical 

degradation of AHS from a dystrophic lake in 

Kushiro Wetland, Japan. AHS-rich lake water was 

exposed to three treatments, radiation with the full 

solar wavelength range, radiation with >320-nm 

solar wavelength range, and no solar radiation, in 

the summer and winter 2014. Radiation caused 

AHS-like peaks to shift to shorter wavelengths in 

the EEM contour plots, implying that AHS 

photodegradation caused the formation of 

lower-molecular-weight fractions or simple 

structure components. Three components, AHS-1 

(excitation/emission wavelengths <252 nm and 315 

nm/426 nm), AHS-2 (360 nm and 261 nm/489 nm), 

and AHS-3 (276 nm/403 nm), were identified from 

PARAFAC analyses. The components had different 

photosensitivities. AHS-1 was most sensitive to full 

solar radiation, while AHS-2 to >320-nm radiation. 

More photodegradation of these components 

occurred in the summer than the winter, indicating 

that photodegradation depended on light intensity. 

AHS-3 was photoresistant, and might be formed by 

the photodegradation of AHS-1 and AHS-2.  

 

Key words: EEM – PARAFAC; Aquatic humic 

substances (AHS); Photochemical degradation; 

Solar radiation; Kushiro Wetland 

 

 

 

Simulating everglades carbon fluxes and GHG 

emission under varying hydrology 

parameterization in the community land model 
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Wetlands play an important role on carbon cycle 
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and global climate changes. Carbon flux in wetland 

distinguishes from that in other types of ecosystems 

because of special soil and hydrological processes. 

Understanding the seasonal dynamic of soil 

hydrology is necessary to explore the response of 

the plants, fate of massive carbon storage and GHG 

emissions under present and future climate 

conditions. Current research has addressed the 

possible changes of carbon cycle of Everglades in 

Florida, but none of them included a prognostic 

calculation based on a fluctuating water table depth 

for this vegetated wetland. 

This research focuses on simulating the CO2/CH4 

fluxes as well as other aspects of the carbon cycle in 

the Everglades using a widely used Earth System 

Model, the Community Land Model (CLM).  

 

One of the big challenges is to actually simulate the 

conditions that lead to the establishment of a 

wetland within CLM. In order to achieve this, we 

firstly created a surface map to represent the 

vegetation community and the micro-topography 

characteristic of Everglades. Then we introduced 

new processes to represent the lateral water 

transport in that area and reformulated hydrologic 

conductivity in CLM’s soil layers to simulate the 

saturated soil hydrology with a perched water table. 

The modified model was parameterized and 

independently evaluated against observations.  

 

We performed several simulations with CLM that 

address the variation of water table in the soil layers 

and the elevated temperature to compare the impact 

on the carbon fluxes and GHG emission in the study 

area. Our results suggest the variation on water 

table depth has significant influence on the carbon 

cycle in Everglades. Deeper water table results in a 

higher CO2 but lower CH4 emission, partly due to 

the CH4 oxidization and the rapid decomposition of 

organic carbon. In the wet season, more CH4 is 

produced when the water table is shallower. Slightly 

elevated temperature causes a water loss through 

evapotranspiration which deepens the water table. 

However, the induced carbon loss is partly offset by 

the enhanced productivity of vegetation. This study 

provides an improved method for predicting GHG 

emission based on the hydrological dynamics of a 

vegetated wetland in Florida. It also brings a 

foundation to further investigate the carbon cycle of 

this area regarding different climate scenarios, 

restoration strategies and even land use change. 

 

Key words: wetland hydrology; GHG emission; 

community land model 

 

 

 

 

 

 

 

Temperature differently controls CH4 emission 

from arctic peatlands epending on water level 

Juyoung Seo, Jaehyun Lee, Seung-Hoon Lee, and 

Hojeong Kang 

 

(School of Civil and Environment Engineer, 

mic2003@naver.com) 

 

CH4 is a potent greenhouse gas that has 25 times 

greater global warming potential than CO2 over a 

100-year time frame. As CH4 is produced 

biologically under anaerobic condition, wetlands 

are the largest natural source of atmospheric CH4, 

accounting for approximately a third of global 

methane emission. Arctic soil contains a huge 

amount of organic carbon and global climate 

change models predict the highest temperature 

increase in polar region. This will may change 

vegetation, hydrology, and microbial activities, 

resulting in destabilization of organic carbon. 

However, interactive effects of warming and 

hydrology on CH4 emission in Arctic soil is still 

elusive. The main objective of this study was to 

examine the impact of temperature increase on CH4 

production in different arctic soils. 

We incubated wetland and upland soils of arctic 

peatland under a temperature range from -20 to 20 �, 

and measured CH4 and CO2 emission. In addition, 

potential CH4 production rate with acetate addition 

under anaerobic condition was determined at four 

different temperatures (0, 8, 16, and 24�). Wetland 

and upland soil exhibited different patterns of CH4 

emission at different temperatures. While Upland 

soil was continuous CH4 sink except for -20�, 

wetland soil showed drastic increases in CH4 

emission at thawing temperature and at 20�. On 

the other hand, potential CH4 production rate of 

soils was highest at 0� and was lower at warmer 

temperatures. This result suggests that methanogens 

in arctic peat soil may be more active at lower 

temperature. However, in natural condition, 

warming increased CH4 emission at submerged 

condition and CH4 consumption occurred 

irrespective of temperature at drier condition. We 

concluded that temperature differently controls 

CH4 emission from Arctic peatlands depending on 

water level. 

 

Key words: Arctic; etland; ethane; limate change
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Mercury in Biota of Main Tropical Freshwater Systems in the 

Amazon 
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Concentrations and distribution of Hg, As, Sb, Se 

and Bi in the mires surface water from Changbai 

Mountains, Nortneast China 
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Mires are extensively developed in the floodplains, 

lava mesas and lakes that formed on the craters in 

Changbai Mountains from middle to late Holocene. 

Compared with other mires in southern China, they 

are seldom influenced by human activities. 

Comparatively little information is available on 

concentrations and distribution of trace elements in 

the mire surface flows from Changbai Mountains. 

Therefore, 102 water samples from 67 mires surface 

were investigated to determine the concentrations of 

elements as, Hg, Sb, Se and Bi using Atomic 

Fluorescence Spectrometry. Meantime, Electronic 

conductivity, pH, total nitrogen and total phosphorus 

of theses samples were also measured. The objectives 

of our study are to find out the potential threat of these 

trace elements to creature in the surrounding 

nowadays. The results show that average 

concentration of total Hg is 1.52 μg/L, ranging from 

0.18 to 2.57 μg/L while total as is 1.49 μg/L, ranging 

0.16 -4.21 μg/L. Concentration of total Sb, Se and Bi 

are 1.34 μg/L, 1.50 μg/L and 1.54μg/L at an average 

level, ranging from 1.01- 7.05 μg/L, 1.36- 1.81 μg/L 

and 1.29-1.70 μg/L respectively. Correlation analyses 

show that pH is negatively correlated with Hg and Sb 

respectively (r=-0.299, p<0.05; r=-0.349, p<0.01), 

which indicate Hg and Sb are enriched in 

ombrotrophic bog. Electronic conductivity is 

negatively correlated with Bi. Total nitrogen and total 

phosphorus are not related with concentrations of any 

trace elements. The concentrations of these trace 

elements suggest the peatlands in Changbai 

Mountains have not polluted by these trace elements 

although there are some potential threat from heavy 

elements Hg and As to water source and even creature 

in the region.  

 

Key words: trace elements; ombrotrophic bogs; 

environmental factor; Changbai Mountains; China 



Conference Abstracts 

196 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Specific Constructed Wetland for Water Treatment 



Conference Abstracts 

197 

Workshop 

Study on the effects of exogenous NAA induced by 

cadmium stress in anti Ceratophyllaceae 

Quan Sun, Fangli Su, Chengjiu Guo, Tieliang Wang 

 

(Shenyang Agricultural University, Shenyang 110866, 

Liaoning, China; sq1976628@163.com) 

 

Cadmium, as high toxic environmental toxins, not 

only harms plant growth and development, but also 

poses grave threats to human health. Naphthalene 

acetic acid (NAA), as a class of plant growth 

regulators, play an important role of signal adjusting 

in the induction of plant disease resistance, activation 

of plant hypersensitive response (HR) and the 

resistance (SAR). In addition, NAA can induce plants 

to generate certain resistance to such abiotic stresses 

as UV radiation, temperature, thermal shock, water 

deficit, salt damage and heavy metals. NAA has a 

certain place in the cross-protective reaction of plants 

to abiotic stress. 

 

In this study, widespread submerged plants - 

hornworts were chosen as test objects and heavy 

metal cadmium was chosen as a stress factor. 

0mg.L
-1、1mg.L

-1、5mg.L
-1、10mg.L

-1、20mg.L
-1

、50mg.L
-1

 six concentration levels were set; each 

concentration being repeated three times. Two groups 

of experiments were done involving the first group of 

non-naphthalene acetic acid treatment and the second 

group of NAA Treatment. By observing the growth of 

hornwort situation and determining its physiological 

indicators, the impact mechanism of the induction of 

exogenous NAA treatment on hornwort anti cadmium 

was studied. The results are as follows: 

 

Cadmium treatment had significantly different effects 

on hornwort growth and physiological indicators. In 

the cadmium concentration of 5mg.L
-1

, hornwort 

growth was significantly inhibited.  Plants withered, 

turned black and became fragile. In the cadmium 

concentration of 50mg.L
-1

, the growth of hornworts 

was not affected too much. Cadmium concentration 

of MDA 5mg.L
-1

 reached the minimum value, while 

the cadmium concentration of MDA content 

increased in the cadmium concentration of 1mg.L
-1

. 

By the effects of cadmium, hornworts membrane 

conductivity changed rapidly with the increase of the 

concentration of cadmium and the prolong of 

processing time. Under low concentrations of 

cadmium stress, chlorophyll content rose slightly. 

This is likely to be a reaction of shock of chlorophyll 

synthesis system. But as the cadmium concentration 

increased, chlorophyll content showed the overall 

downward trend, the reason of which is that the 

photosynthesis system has been irreparably damaged. 

As a result, the plants showed a serious damage.  

 

(2) Different concentrations of Cd significantly 

changed hornwort growth effects and physiological 

indicators of NAA. In the cadmium concentration 

5mg.L
-1

, the growth of hornworts was inhibited. 

Plants became fragile and turned black. MDA 

concentration showed a maximum value in 10mg.L
-1

. 

With the increase of cadmium concentration, the 

conductivity of the overall performance of 

extravasation showed an increasing trend, with the 

maximum occurring in 50mg.L
-1

. The overall content 

of chlorophyll showed a downward trend, but there 

was a clear rise in the concentration of cadmium 

5mg.L
-1

. 

 

(3) Under the same cadmium concentration levels, 

NAA physiological changes before and after 

treatment were obvious. MDA content decreased 

after NAA treatment, while extravasation 

conductivity increased after NAA treatment, but only 

slightly. Total chlorophyll content decreased after 

NAA treatment, but in the concentration of cadmium 

5mg.L
-1

, total content of chlorophyll showed a small 

increase. 

 

Key words: Ceratophyllum demersum L; 

Naphthylacetate; Cadmium; MDA content; 

Extravasation conductivity; Total chlorophyll 

content 
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Aim to investigate the hardy plants effect on the 

nutrient removal in subsurface flow constructed 

wetlands (SSF-CWs) especially for saline wastewater 

treatment at low temperatures, eight SSF-CWs 

planted with Iris pseudacorus and eight unplanted 

ones as the control were set up and fed with normal 

wastewater or saline wastewater during the winter in 

Eastern China. The systems with plants had a 

prominent advantage on the nitrogen removal 

compared to the controls when treated with normal 

wastewater, but no distinct advantage was found 

when fed with saline wastewater. The results of 16S 

rDNA Illumina Miseq sequencing analysis indicated 

that there were 48 and 37 classes in the planted 

systems and the control for normal wastewater 

treatment, respectively; while the numbers of class 

were 30 and 29 in the two types of systems for saline 

wastewater treatment, respectively. It suggested that 

the presence of hardy plants increased the richness 

and diversity of microorganism in the systems fed 

with normal wastewater but this not occurred in the 

systems for saline wastewater treatment. Furthermore, 

the removal efficiency was closely related to the plant 

and bacterial community composition in the substrate. 

The release of organics and oxygen from the plant 

root in the planted systems positively affected the 

bacterial community composition involved with 

nitrification-denitrification and contributed to 

relatively higher nitrogen removal efficiency 

compared to the control during the winter. 

 

Key words: Constructed wetlands; Saline wastewater; 

Microbial communities; 16S rDNA; Miseq 

sequencing; Nitrification-denitrification 
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To compare water purification of common aquatic 

plants in wetland ecosystem, four common aquatic 

plant species Eichhornia crassipes, Nymphaea 

tetragona, Acorus calamus and Phragmites australis 

were used as study species. The effect of sewage 

ammonia nitrogen, COD, TP content under different 

experimental time (1-5 d) among aquatic plants under 

iron-carbon interior electrolytic substrates were 

analyzed in small scale experimental apparatus. The 

results showed that: single aquatic plants could 

effectively remove ammonia nitrogen, COD, TP 

compared with no-plant control group. But the 

efficiencies were significantly different among 

different species. Ammonia nitrogen removal rated 

up to 100% in E. crassipes with the processing 

sewage for two days, and A. calamus in three days. 

Each plant combination had good removal rate of 

ammonia nitrogen. Concentration of COD in E. 

crassipes approached zero with processing sewage 

for three days, A. calamus second. The concentration 

of COD in combination of E. crassipes and A. 

calamus water reduced to a minimum of 4.33 mg/L 

with the removal rate of 85.1%. The concentration of 

TP was the lowest in E. crassipes with processing 

sewage for four days, P. australis second. The lowest 

concentration of TP was in combination of E. 

crassipes and A. calamus with processing sewage for 

two days. The combination effect of interior 

electrolyte and plant is better than that of pure interior 

electrolyte on the purification of sewage. Plant 

configuration should be optimized according to the 

level of pollutants. 

 

Key words: water purification; iron-carbon; interior 

electrolytic substrates; aquatic plant; ammonia 

nitrogen; COD; TP 
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Avifauna in the Selenga River delta: current state 

and expected trends under declining the Selenga 

River water inflow 

Igor Fefelov 

 

(Research Institute of Biology at Irkutsk State 

University, Irkutsk 664003, Russia; 

fefelov@inbox.ru) 

 

A recent decrease of the water inflow into Lake 

Baikal is mainly connected with an unusually 

prolonged dry period in the water catchment of the 

Selenga River, the biggest tributary of Baikal. The 

Selenga delta is affected by both the level of Baikal 

and the inflow of Selenga.  

 

Our waterbird censuses in the delta have been made 

from 1970s to 2000s and until now. Results show 

the present status of habitats and their birds in the 

delta differs from the previous low-water period in 

late 1970s. Bird numbers are lower now than in 

1970s. In both periods, birds from adjacent 

territories invaded the delta as to the permanent 

habitat of freshwater wetlands, but different species 

were affected: there are more than 30 species of 

waders, gulls, ducks, grebes, etc. forty years ago vs. 

few (c. five) waterbird species like Whooper Swan 

and especially Great Cormorant now. Some 

formerly numerous species, such as Asiatic 

Dowitcher, Black-tailed Godwit, and Eurasian Coot, 

are innumerous now vs. 1970-90s. It can be linked 

with a general situation in their populations in the 

Eastern Asia together with a decrease of wetland 

areas in the delta. Numbers of most numerous 

breeders i.e. ducks and gulls are low now, and for 

ducks it seems to be linked with general population 

sizes as well rather than with changes in their spatial 

distribution and habitats. Anyway, the present 

period is not favorable for getting high numbers of 

breeders in the numerous waterbird species tending 

to r-strategy, such as ducks. The species using 

K-strategy and being not pressed with human 

impact, e.g. large gulls, Eastern Marsh-harrier, etc., 

can be more stable due to their adaptability to use 

various foods. 

 

The recent long-time limitation of waterbird 

habitats keeps their low numbers, and probably the 

longevity of this period plays the main role in it. In a 

case of the following prolongation of dry period in 

the Selenga River basin, numbers of waterbirds and 

shorebirds stopping and especially breeding in the 

delta are expected to stay low for long time forward. 

In these natural conditions, any decrease or 

limitation of the water volume coming with the 

Selenga River through its delta is negative for local 

economy as well as for birds in this Ramsar wetland. 

However, the general situation for wetlands of the 

delta depends on general tendencies in (1) the 

human impact on regional natural resources, and (2) 

the regional humidity as its variability is an 

intensive natural process in total. Namely these are 

the factors to be dangerous or not dangerous for 

ecosystems of the delta.  

 

Key words: Lake Baikal; Selenga River delta; 

wetlands; habitats; waterbirds; shorebirds  
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The great deltas of the world are among our most 

heavily populated and agriculturally productive 

landscapes, yet these low-lying coastal areas are 

extremely vulnerable to climate change and 

anthropogenic development. An international 

challenge is to enhance the resiliency of these 

vulnerable ecosystems. The U.S. Geological Survey 

(USGS) Wetland and Aquatic Research Center has 

initiated an effort to improve management 

outcomes for massive deltaic coastal systems like 

those of the Mississippi River and the Mekong 

Deltas by fostering a community of practice for 

comparing ecological, hydrological, geological, 

and biogeochemical processes of large deltaic 

systems across the globe. The goal of the Delta 

Research and Global Observation Network 

(DRAGON) is to develop a science framework for 

comparing, integrating, and ultimately predicting 

the effects of key drivers and management practices 

in these large ecosystems. The DRAGON brings 

together scientists and managers to provide 

scientific data and visualization tools to help 

resource managers in large river deltas around the 

world make informed decisions. 

 

Since the start of the DRAGON effort in 2007, 

USGS and its local partners have focused on both 

the Mississippi and the Mekong Deltas. In 

cooperation with the U.S. State Department Lower 

Mekong initiative, USGS has conducted joint 

research and outreach activities, scientific 

workshops, and geospatial training with the 

Mekong River nations.             

 

By promoting collaboration, building scientific 

capacity, and providing data and scientific models, 

such as what is being done with the Mississippi and 

Mekong Rivers, we hope to work towards balancing 

natural landscape functions with economic 

development to produce healthy ecosystems and 

sustainable deltas. 

 

Key words: coastal wetland; DRAGON; 
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climate change and regional industrial 

development 

Roman V. Desyatkin
1*

, Nikita G. Solomonov
 2

, 

Pavel A. Remigailo
1
, Inokentiy M. Okhlopkov

1
, 

Alexander P. Isaev
1
, Andrey I. Anufriev

1
 

 

(
1
Institute for Biological problems of Cryolithozone 

SB RAS, Yakutsk, Russia; 
2
North-Eastern Federal 

University, Yakutsk, Russia; *rvdes@ibpc.ysn.ru) 

 

Deltas of the Lena, Indigirka and Kolyma Rivers 

are included in the Arctic zone and located to the 

north of 72N, this determines their climatic and 

ecological features. Lena River Delta is the world's 

second largest delta (after Mississippi River), it 

occupies an area about 30 000 km
2
. The area of the 

Indigirka and Kolyma Rivers delta, are about 5.5 

and more than 3 thousand km
2
, respectively. The 

climate of deltas is very severe polar oceanic. Polar 

day during summer and polar night at winter is 

typical for these latitudes. The average annual 

duration of sunshine ranges 1200-1400 hours, the 

average annual air temperature is minus 13-14С, 

frost-free period duration is only 45-58 days. The 

annual precipitation is 220-240 mm, snow cover 

lasts 240-250 days. All deltas began to form in the 

upper Quaternary time, after the retreat of the 

Pleistocene maximum glaciation. 

 

The main part of the deltas area included in the zone 

of the subarctic tundra, and only the most northern 

part of the Lena Delta is occupied by the southern 

arctic tundra. Relief of the deltas monotonous 

gently wavy, large area of depressed parts is tetra 

and polygonal tundra complexes, elevated part 

occupied by herbal lichen-moss tundra. On the 

deltas are located tens of thousands of lakes and 

hundreds of channels.  Presence of permafrost 

(600 m) defines cryogenic landforms: thermokarst, 

slope processes, heaving, frost cracking, and others. 

 

The flora of vascular plants of the Lena Delta has 

375 species, including 47 species listed in the Red 

Book of Yakutia. Deltaic systems are an important 

place for the concentration of waterbirds breeding 

and molting. Only on the flatland part of the Lena 

Delta marked 88 species of birds, including 16 

species of nesting gooses, 25 species of nesting 

plovers. This is a large breeding center of rare 

birds: brent goose, Bewick's Swan, Siberia and the 

spectacle eiders, pink seagull, peregrine falcon. All 

deltas, especially the western half of the Lena 

Delta is the place of calving and summer pasture of 

wild reindeer. Totally it was registered 14 species 

of terrestrial mammals. Deltas of these rivers – are 

the habitat of the largest fattening herds of fish, 

including commercially valuable species: nelma, 

muksun, omul, vendace and others. 

 

The main polluting factor on the deltas of the 

northern rivers is shipping, oil pollution, phenols 

and SAS from domestic waste. With global climate 

change is related acceleration of thermokarst 

processes, increasing the lakes water level and 

associated summer floods, leading to degradation 

of the valleys and tundra ecosystems. 

 

Deltas also are the living places of the indigenous 

peoples of the North which have traditional crafts - 

hunting and fishing. Delta areas are the site of 

finding of fossil Quaternary flora and fauna, 

mammoth remains. 

 

Key words: Arctic; delta; tundra; north ecosystems; 

flora; fauna; anthropogenic dynamics 
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The Selenga River flows through Mongolia and 

Russia to its terminus at Lake Baikal, the world’s 

largest and deepest freshwater lake. Along the way, 

the river flows through areas subjected to mining, 

agriculture, and both low-density pastoral and 

residential, and highly urbanized areas (e.g., 

Ulan-Ude, Russia), entraining pollutants and 

toxicants. In addition, hydrologic alterations to both 

the river itself (e.g., abstraction and proposed 

damming), the Selenga watershed (e.g., climatic 

alterations from global climate change) and to Lake 

Baikal (e.g., dam operations and diversion of runoff 

lowering the lake levels) present real threats (both 

immediate and postponed) to the proper functioning 

of the Selenga River itself as well as of the whole 

ecosystem of the lake. The Selenga River Delta 

plays an important role as ecological barrier 

between Selenga and Baikal. Also, due to the delta 

supports significant biological diversity and 

represents rare freshwater deltaic wetland it was 

recognized as a Ramsar Wetland of International 

Importance. We review the current status of the 

Selenga River Delta and its watershed, identify 

current and proposed threats, and discuss the 

prospects and potential for a sustainable future. 

 

Key words: Delta; Wetland; Sustainable 

Development; Lake Baikal; Selenga River 
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Features of the algal flora structure in water bodies 

of Lena Delta 

Pavel A. Remigailo 

 

(Institute for Biological problems of Cryolithozone 

SB RAS, Yakutsk, Russia; 

p.a.remigailo@ibpc.ysn.ru) 

 

Lena River Mouth area is an extensive geographical 

territory covering the area with the mouth of river in 

Laptev Sea, characterized by a transition from 

fluvial to marine hydrologic regime and forming the 

largest Delta of the rivers in basin of Arctic ocean. 

In the mouth area, the main stream of Lena river 

splits into numerous branches and cross-channels 

streaming in different direction to Laptev Sea. The 

main natural factors influencing to features of 

indicators for habitat of aquatic organisms in the 

waters of Lena Delta during the year is the presence 

of permafrost and river flow which is formed 

mainly with snow and rain waters, with a 

characteristic spring flood with maximum in June, 

the summer floods and low winter flow, what 

determine taxonomic composition and dynamics of 

phytoplankton quantitative development.  

 

For different hydrology of water bodies in the Lena 

Delta area, more than 350 specific and infraspecific 

taxa of algae belonging to 8 divisions and 95 genera, 

are identified. Diatoms were dominated in plankton 

of the channels in Delta. In the greatest 

Olenekskaya and Arynskaya Channels of the 

Western Delta part, plankton Lena species from 

genus Aulacoseira, Synedra, Апаbаеnа, 

Aphanizomenon and associated colony of green 

Sphaerocystis polycocca, Heleochloris pallida, 

Dictyosphaerium pulchellum, Pediastrum duplex, P. 

Praecox are dominated. From diatoms in 

Olenekskaya Channel, there are Navicula 

menisculus and Denticula elegans.  

 

The Eastern part of the Delta includes 

Trofimovskaya Channels system and Bykovsky 

Channel and Neelova Gulf. Species of genus 

Aulacosеira dominate among diatoms in the 

plankton of the most affluent Large Trofimovskaya 

Channel and it accompanied by species of genus 

Аnаbаеnа (A. scheremetievi, A. lemmermaannii, A. 

kisseleviana) and Aphanizomenon flos-aquae. In 

the littoral zone, trichomes Oscillatoria tenuis and O. 

limosa were observed. Among green, there are 

Dictyosphaerium pulchellum and Actinastrum 

hantzscnii. Among filamentous, there are Spirogyra 

sp., st., Zygnema sp., st., Cloniophora macrocladia, 

cells of Closterium prithardianum, colonies of 

Pediastrum duplex and P. Praecox. 

 

In plankton of short and freshwater Bykovskaya 

Channel, cold-water, and freshwater-brackish 

species of genus Aulacosеira, Synedra, Cyclotella 

and Fragilaria are diversely represented, as well as 

benthos species of genus Gyrosigma and Surirella. 

Green algae are represented here with colonies 

Sphaerocystis polycocca, Heleochloris pallida and 

Dictyosphaerium puchellum. Specific for 

Bykovskaya Channel is the presence of shallow 

water littoral species of genus Closterium (C. 

dianae, C. kuetzingii, C. setaceum). More than 120 

species of algae are observed in the phytoplankton 

in Gulf of Neelov, with a predominance of diatoms, 

green flagellates and cyanobacterias and flagellated 

algae. 

  

Lakes and in shallow ponds of the coastal meadows, 

in grass bogs and polygonal tundra swamps of the 

North-Western marginal part of Lena Delta are 

inhabited by the representatives of the genus Nostoc, 

Gioeocapsa, Navicula, Pinnularia and 

Gomphonema. Xanthophyceae algae Ophiocytium 

gracillipes, O. parvulum and Characiopsis 

borziana were dominated in moss of 

grass-sphagnum hollows in Dunai Island. Green 

algae of genus Cosmarium, Xanthidium, 

Crucigenia and Scenedesmus were dominated in 

moss hollows from the island of Hardang-Sise. 

 

Overall, in the area of unified natural territorial 

complex of the vast Lena Delta, under the influence 

of the estuarine processes, favorable conditions for 

development of algae and invertebrate fauna are 

formed and provided sufficient forage base to 

maintain the numbers of age groups in the valuable 

commercial fish as nelma, vendace, omul, whitefish, 

etc.  

 

Key words: delta Lena; algae; phytoplankton; 

taxonomic structure 

 

 

 

Musk ox is a new ungulate species in terrestrial 

ecosystems of river Lena Delta (Yakutia, Russia) 

Innokentiy M. Okhlopkov, Egor V. Kirillin, Nikita 

G. Solomonov 

 

(Institute for Biological problems of Cryolithozone 

SB RAS, Yakutsk, Russia, imo-ibpc@yandex.ru) 

 

In 1996, Department of Biological Resources under 

Ministry of nature protection, Republic Sakha 

(Yakutia), has developed a program for the 

enrichment of fauna in Yakutia. In this Program, the 

"re-acclimatization of musk oxen in tundra zone of 

Yakutia" was one of the basic sub-program. This 

sub-program has received the approval and 

agreement of Department for Protection and 

Rational Use of Hunting Resources under Ministry 

of Agriculture, Russian Federation. 

 

From 1996 to 2010, the Department of Biological 

Resources under Ministry of Nature Protection, 

Republic Sakha (Yakutia) was organized 7 trips for 

capturing of musk oxen in Taimyr Autonomous 

Region. During which there were released 143 

animals in tundra zone of Yakutia. In river Lena 

mailto:p.a.remigailo@ibpc.ysn.ru
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Delta, 22 individuals (9 females and 13 males) were 

released in 1996 for the first time, and 22 (11 

females and 11 males) animals from Taymyr were 

released additionally there in 2010. 

 

Over the years, musk oxen were successfully 

acclimatized in river Lena Delta, and the first litter 

from the relocated in 1996 muskoxen was obtained 

in 1999. At present, the number of musk oxen here 

is estimated at 300 animals. Thus, from released 

group in 44 animals has grown almost in 7 times 

with its natural increase. In total, 5 large herds of 

musk oxen formed from 20 to more than 50 animals 

in each in the river Lena Delta.  

 

Observations using radio collars (GPS Argos 

satellite system) has shown that a herd of musk 

oxen in the annual life cycle use a very small 

pasture area is 325 km2. Daily movement is also not 

very large and range from 2 km to 10 km depending 

on the year’s season of the. Thus, the study showed 

they live relatively sedentary. They stay in the same 

area in the absence of external disturbance for a 

long time, making maximum use of available feed 

resources. Therefore, food resources and 

disturbance to them play a decisive role in the 

selection of habitat area. The dimensions and 

location of winter areas of musk oxen depend on the 

snow cover depth. When the snow depth is 30-35 

cm, animals are forced to find more suitable places 

to feed. Animals migrate on the slopes of mountains 

and hills where the snow is blown off by the wind in 

winter. They come down in the valleys of rivers and 

streams where grazing in riparian meadows and 

near water resting on a pebbly spit to escape the 

midges in the spring.   

At the moment, due to the relatively sharp increase 

in the number, the musk ox became one of the main 

representatives of large herbivorous mammals in 

terrestrial ecosystems of river Lena Delta, an animal 

which can have a significant impact on their 

structure and functioning. Musk oxen possible will 

compete with wild reindeer whose number in river 

Lena Delta is only 2000-3000 and which live 

year-round in the Delta and do not migrate from the 

tundra to the forest zone in recent years. Also, it 

may to appear own to musk oxen high trend to 

sedentary life and possibly the vegetation 

depression in Arctic tundra and their subsequent 

degradation. Thus, constant monitoring of musk 

oxen groups in river Lena Delta will allow to 

identify timely a possible negative (invasive) 

impact of new species to terrestrial ecosystems of 

the river Delta and to take appropriate action. 

 

Key words: Delta; musk oxen; invasions; Arctic; 

tundra; monitoring 

 

 

Managing the effects of an impoundment and 

modern irrigation development on a wetland-rich 
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Water resource and irrigation development on 

floodplains with extensive wetland complexes, 

poses many management challenges. The tropical 

floodplain and delta of the Burdekin River, the most 

heavily developed in northern Australia, provides a 

case study example of the variety of wetland 

management challenges faced, even in relatively 

modern, planned developments. The Burdekin 

River delta and floodplain, is dominated by 

irrigated agriculture (~100,000 hectares), 

principally sugar cane, yet also includes 

Ramsar-listed and other significant wetland 

complexes. Irrigation greatly increased after the 

construction, in 1987, of a 1,800,000ML dam.  

Through retaining fine colloidal sedimentary 

material in suspension, the dam greatly reduced the 

water clarity of >200km of riverine and numerous 

wetland systems downstream. The conversion of 

what was formerly grazing land, to irrigated 

agriculture, and the loss of the strong seasonality 

which once drove the floodplain ecology, has had 

profound consequences upon the environment, 

most of which were unpredicted at the time of 

development. Over 80% of the wetlands have been 

lost and the remainder face many challenges. The 

hydrology has been greatly altered by distribution 

of irrigation water and by bund wall construction 

along the coastal margins, leading to poor water 

quality and widespread dominance by aquatic 

weeds which thrive in the now more stable water 

regime. Ironically, whilst some wetlands suffer 

greatly, others, though greatly modified from their 

original state, are considered healthy and 

productive in their now modified form. Increased 

water delivery is both the cause and yet a potential 

solution, to wetland management needs. Through 

examples, this paper illustrates this paradox and 

how it has forced changes to the way that wetland 

management challenges, even in a relatively 

modern, intensive irrigation development, are faced, 

particularly whether to restore them to their former 

state or manage them in their altered state. 

 

Key words: delta; floodplain; tropical wetland 

management and restoration 
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In Yakutian sector of the Arctic (New Siberian 

Islands including) are five from 35 districts of 

Republic Sakha (Yakutia)/RS(Y). The Region is 

distinguished for a long sea coastline area 

(112-160
0
20

/
 E.) of Laptev Sea and East Siberian 

Sea and for the presence of large deltas of rivers 

such as the Lena, Yana and Indigirka. The 

development of the river network and the specifics 

of the tundra zone determines the dominance of 

wetlands giving summer shelter for 129 bird species 

of 12 orders, especially aquatic and semi-aquatic, 

which are under protection of the relevant 

intergovernmental agreements, including the 

Russian-Chinese, as well as other migratory species. 

The richest bird fauna is in Lena River Delta (109 

species, including 72 breeding) and Indigirka River 

Delta (69 and 48).  

 

In Protected Areas System of Sakha Republic 

(Yakutia), Anabarski district includes 1 State 

Natural Reserve of Republic Importance, 1 Unique 

Lake of Republic Importance and 1 State Natural 

Reserve of Federal Importance of Local Importance, 

Bulunski district includes 1 State Natural Reserve 

of Federal Importance, 1 – Resource Reserve, 1 

Nature Monument of the Republic Importance and 

2 Resource Reserves of Local Importance, 

Ust-Yanskiy district includes 1 State Natural 

Reserve, 2 Resource Reserves and 1 Nature 

Monument of the Republic Importance, 

Allaikhovskiy district includes 1 State Natural 

Reserve, 1 Resource Reserve, 2 Nature Monuments 

of the Republic Importance, 1 Resource Reserve of 

Local Importance and 1 Resource Territory of Local 

Importance, Lower-Kolyma district includes 1 State 

Natural Reserve, 3 Resource Reserves, 1 Nature 

Monument of the Republic Importance and 1 

Resource Reserves of Local Importance. They 

protect breeding grounds of such endangered 

species like Siberian crane, Bewick's swan, 

Red-breasted goose, Spectacled eider and large 

concentrations of swans, geese and ducks.  

 

All Sea coast, tundra and river deltas including, as 

well as a number of Islands of the sea are under the 

Protected Area System. The Anabar River Delta, 

the coast and the adjacent tundra and Bolshoi 

Begichev Island in the Anabar District are taken 

under protection with Resource Reserve 

“Terpey-Tumus” (1023821 ha) and Resource 

Reserve of Local Importance “Tarpey Tumus” 

(3994803). The coast of the tundra and Lena and 

Olenek river deltas, some of the East Islands of the 

Novosibirsk Archipelago in the Bulunski district 

are protected with State Natural Reserve of Federal 

State “Ust-Lensky” (1433000), Resource Reserve 

“Lena-Delta” (6052688), Nature Monument of the 

Republic Importance “Bolshoi Lyakhovsky” 

(513500), Resource Reserve of Local Importance 

“Taimylyrski” (668494) and “Polaris-Eco” (68107). 

Yana Delta river and the coast with tundra in 

Ust-Yanskiy are protected with State Natural 

Reserve “Yanskie Mammoths” (2135024) and 

Nature Monument of the Republic Importance 

“Oyagozski Yar” (1291). Indigirka River Delta and 

coast and tundra in Allaikhovski are protected with 

State Natural Reserve “Kytalyk” (2852655), Nature 

Monument of the Republic Importance 

“Berelekhski” (12382) and “Kaptashinski Yar” 

(1302) and Resource Reserve of Local Importance 

“Kytalyk” (1564490). Deltas of the rivers Alazeya 

and Kolyma, coast and tundra and Bear Islands in 

the lower Kolyma are protected with State Natural 

Reserve “Bear island” (13990), Resource Reserves 

“Chaigurgino” (2363043), “Kolyma-Koren” 

(208628), Kurdigino-Krestovaya (1080024), 

Nature Monument of the Republic Importance 

“Chukochye” (2000) and Resource Reserve of 

Local Importance “Kuropatochye” (72521).  

 

Many protected areas are considered as Important 

Bird Areas/ IBAS and Ramsar Wetlands. Yakutia 

was represented with 20 objects corresponding to 

Asian status in International IBA (Important Bird 

Areas or IBAS) completed in 2004 and related to 

Network BirdLife. 17 of them previously appeared 

in the Government Decree "About wetlands of 

Yakutia applied for the status of Ramsar" (1987). 

Work on inventory and the recognition of Yakutia 

IBAs continues by order of the Ministry of Nature 

Protection, Republic Sakha (Yakutia). For 

implementation of “Scheme of location and 

development of the Protected Areas in Republic 

Sakha (Yakutia) till 2020” provides for measures to 

create new and improve status of existing important 

wetlands (up to international level including). 

 

Key words: birds; habitats; wetlands; river deltas; 

important bird areas 
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Geographically isolated wetlands are a unique and 

significant part of the nation’s wetlands resources 

and provide vital habitats for fish and wildlife. 

Wetlands are most prolific ecosystems besides 
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being a rich repository of biodiversity and are 

known to play a significant role in carbon 

sequestration. Wetlands are halfway world between 

terrestrial and aquatic ecosystem and share 

properties of both. Wetland vegetation provides a 

natural barrier to fast moving water and therefore 

aids in flood speed reduction. A multiple purpose 

wetland inventory is being developed and promoted 

through partnerships and specific analyses at 

different scales in response to past uncertainties and 

gaps in inventory coverage. A partnership approach 

is being promoted through the Ramsar Convention 

on Wetlands to enable a global inventory database 

to be compiled from individual projects and 

analyses using remote sensing and GIS. Remote 

sensing offers a cost effective means for identifying 

and monitoring wetlands over a large area and at 

different moments of time. The present research 

paper describes the assessment and delineation of 

wetland area for Ranchi city of Jharkhand state for 

the year 1996-2015.The signatures of wetlands and 

associated land features are identified in hybrid and 

unsupervised classification approach based on their 

DN value using LANDSAT ETM+ sensors data. 

There is drastic change in between 1996 and 2015. 

The spatial distributions of the NDVI values were 

evaluated to determine the cut-off points for the 

water bodies, and wetted area.  

 

Key words: NDVI; DN Value; Hybrid 

Classification; Unsupervised Classification 
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Following reclamation, coastal wetlands with 

halophyte cover or bare tidal flats have being 

transferred into farmlands, ditches, and other 

landscapes. Soil properties of rice land and rice 

production have a larger spatial variation at 

different reclamation zones. Understanding the 

mechanism of spatial variation of soil properties 

and rice production is meaningful to the further soil 

improvement and food security. 

 

We analyzed changes of landscapes at the 

reclamation zones of Jiangsu province which 

reclaimed at 1981, 1986, 1988, 1989, 1990, 1998 

and 1999 based on the four TM images of 1985, 

1996, 2005 and 2016. The normalized difference 

vegetation index (NDVI) of the reclamation zones 

was calculated by ENVI5.1. We also sampled soils 

and rice from these reclamation zones and 

determined soil particle size, soil salinity, soil 

organic carbon, total nitrogen and rice production. 

Then we used the method of random forests 

algorithm to analyze the relationship between 

NDVI, soil properties, rice production and 

landscape changes. Soil properties have a larger 

spatial variation at the different reclamation zones. 

Soil salinity (EC1:5) ranged from 0.97 to 0.25 ds/m. 

Soil organic carbon ranged from 4.7 to 12.6 g/kg 

and soil total nitrogen ranged from 0.47 to 1.03 g/kg. 

Rice production ranged from 624 to 1475 g/m
2
 

following reclamation. The past landscapes of soil 

decided the present soil properties. The soil 

properties related with each other and together 

influenced rice production.  

 

Our study indicates that following reclamation of 

coastal wetlands, initial landscape of coastal 

wetlands is important to soil properties after 

reclamation. Soil particle size and salinity are the 

key limit factors for crop cultivation and soil 

improvement. More studies about relationships 

between landscapes and soils are needed to 

understanding the mechanism of soil properties 

changes following coastal reclamation. 

 

Key words: Coastal soils; crop production; 

landscape; random forests algorithm; Jiangsu 

Province 
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Work on the study of animal population in lower 

reaches and deltas of large rivers in polar basin of 

Yakutia began in the late XIX-early XX century 

with efforts of the First Russian polar expedition 

participants in Lena River Delta (1882-1886) and 

with expedition led by A. A. Bunge and E. V. Toll in 

Yana River region and in New Siberian Islands 

(1884-1886), the Russian polar expedition of E. V. 

Toll (1900-1902 years), Kolyma expeditions of V. I. 

Jochelson (1894-1896), I. D. Chersky (1891-1892), 

S.A. Buturlin (1905) and Norwegian researcher I. 

Koren (1911-1912, 1914-1917). 

 

Especially great zoological data was collected by 

participants of Yakutian expedition of the USSR 

Academy of Sciences (1925-1931). A. A. Romanov, 

N. M. Michel, P. G. Borisov worked in lower 

reaches and deltas of Rivers Lena, Khatanga, Yana, 
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Indigirka and Kolyma. In-depth studies on the 

animal fauna and ecology in lower reaches of 

Rivers Lena, Olenek, Yana, Indigirka, Kolyma held 

by members of the Republic Sakha (Yakutia) local 

scientific institutions of the, in the first place, by 

IBPC SB RAS and Yakutsk State University (now it 

is North-East Federal University named after M. K. 

Ammosov).  

 

In 60-70 years of the last century, great monographs: 

“Birds of Yakutia” (1963), “Mammals of Yakutia” 

(1971), “Fishes of Yakutia” (1972) were published. 

At the suggestion of IBPC SB RAS scientists, the 

State Reserve “Ust-Lensky” was established (1986). 

Later, together with the World Wildlife Fund/ WWF, 

Resource Reserve “Lena Delta” (1996), Resource 

Reserves “Kytalyk”, “Terpay Tumus”, 

“Kolyma-Koren”, “Kurdigino-Krestovy” and “Bear 

Islands” were established and they cover the coastal 

part of Arctic Ocean Yakutian sector. In the same 

years, the work to study animal life were continued 

in RAS Institutes, Moscow State University and 

other scientific institutions of Moscow, Leningrad, 

Novosibirsk in the Yakutian Arctic. 

 

Currently, the main trends for protection of animals 

inhabiting the lower reaches and deltas of large 

Yakutian Arctic Rivers are learned. 

 

 These are:  

1. Protection of endangered species of birds and 

mammals. For this, there is inventory of endangered 

species and study of their main ecological features, 

their migration and transit stops on way to 

wintering ground. For these species, it is very 

important to study and to protect their habitats and 

migration routes; 

2. Protection and rational use of such resources as 

the main commercial bird and mammal species 

(waterfowl and grouse birds, reindeer); 

3. Regulation of predator number, birds and 

mammals both; 

4. Facilitating the process of musk ox 

acclimatization in Yakutia tundra; 

5. The use of animal protection techniques by 

indigenous nationalities of the North during their 

process of traditional nature, the significance of 

their environmental practices and their beliefs.  

 

In the last decade, we together with foreign 

colleagues (from USA and Japan and China) 

participated in the study of ecology, breeding and 

migration of endangered bird species (the Siberian 

crane, Sandhill crane, Whooper swans, Spectacled 

eider) in the river deltas and in coastal wetlands. 

With Japanese biologist participation, reindeer 

seasonal migration and musk ox were intensively 

studied in tundra areas of Western Yakutia with the 

use of the Argos satellite system. Due to warming 

and the deterioration of ice conditions, there is 

constant surveillance by the “Bear patrol” system.  

 

Key words: animals, birds, mammals, river deltas, 

research, territorial protection 
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The Liaohe Delta in China is an ecologically and 

commercially important wetland system under 

threat from sea level rise and marsh subsidence. 

Sediments deposited in coastal marshes could offer 

wetlands a potentially important means for 

adjusting surface elevation with rising sea level, yet 

coastal wetland stability in Liaohe Delta is not well 

understood due to limited data from long-term 

experiments.  

 

In this study, wetland surface elevation and vertical 

accretion were measured from 2011 to 2015 using a 

sediment elevation table (SET) and feldspar marker 

horizons in four wetland sites receiving Liaohe 

River water. The analysis shows that the 

Phragmites marshes exhibited higher rates of marsh 

accretion and elevation change than the Suaeda 

marshes. The two Phragmites marsh sites had 

average surface elevation change rates at 8.8 and 

9.3 mm yr
-1

, vertical accretion at 17.4 and 17.6 mm 

yr
-1

, and shallow subsidence at 8.6 and 8.3 mm yr
-1

. 

The average rates of elevation change at two 

Suaeda marsh sites were 5.8 and 6.3 mm yr
-1

, 

vertical accretion were 13.6 and 14.8 mm yr
-1

, and 

the shallow subsidence were 7.8 and 8.5 mm yr
-1

.  

 

The trends suggest that coastal marshes in Liaohe 

Delta are experiencing changes in average soil 

elevation that range from a surplus of 2.2 mm y
-1

 to 

6.5 mm y
-1

 relative to global averaged sea level rise 

reported by the 2014 IPCC projection (2.8~3.6 mm 

y
-1

), which indicated that the four wetland sites 

would keep pace and even continue to gain 

elevation, especially for the Phragmites sites. 

Nevertheless, the vulnerability of coastal wetlands 

in Liaohe Delta need further assessment 

considering the accelerated sea level rise, the high 

rate of subsidence, and the declining sediment 

delivery owing to anthropogenic activities such as 

damming of rivers in this region. 

 

Key words: SET; coastal wetlands; sea level rise; 

wetland elevation; accretion; subsidence; Liaohe 

Delta 
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The year-round performance stability and long-term 

sustainable operation are main challenges during 

the practical application of constructed wetland. 

Potamogeton crispus L. is a cosmopolitan aquatic 

macrophyte that has been deployed in constructed 

wetland as engineering species for ecological and 

purification functions. However, the extraordinary 

rapid vegetative growth of P. crispus requires that 

the species be harvested at the appropriate time to 

ensure the effectiveness of pollutant removal and 

minimise the risk of secondary pollution. The 

efficiency utilization of wetland plant resources 

with a large amount of biomass is important in 

encouraging the harvest and sustainable operation 

of constructed wetlands.  

 

To screen the metabolites of P. crispus for tumor 

cell cytotoxicity, the total secondary metabolites of 

P. crispus were extracted and separated into three 

parts by using petroleum ether, ethyl acetate 

(EtOAc), and n-butyl alcohol. Thereafter, the 

cytotoxicity assay was conducted by using ES-2 

human ovarian cancer and MDA-MB-231 human 

breast cancer cell lines. Results indicated that the P. 

crispus EtOAc extract showed an anti-tumor 

activity. Then, two major flavonoids, 

luteolin-3ʹ-O-β-D-glucopyranoside and 

flavone-6-C-β-D-glucopyranoside, were isolated 

from P. crispus EtOAc extract and identified.  

 

The effects of these flavonoids on cell proliferation, 

cell morphology, cell cycle, apoptosis, and cell 

migration and invasion were then investigated. 

Furthermore, reverse transcriptase polymerase 

chain reaction assays and western blotting analysis 

were conducted to examine the expression level of 

mRNA and protein. Results indicated that 

Luteolin-3ʹ-O-β-D-glucopyranoside inhibited ES-2 

cell migration and invasion and suppressed the 

expression of two matrix metalloproteinases 

(MMPs), MMP-2 and MMP-9, and 

Flavone-6-C-β-D-glucopyranoside had no 

significant inhibitory effects on ES-2 cells.  

 

Thus, this study demonstrated the potential 

anti-metastatic properties of a P. crispus flavonoid, 

and provided a scientific approach for the screening 

of promising natural resources from wetland plants 

to identify useful products for the potential 

utilization of the constructed wetland plant 

resources and has implications for the management 

of sustainable constructed wetland operation.  

 

Key words: Constructed wetland, Potamogeton 

crispus, utilization, natural product 
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Abstracts: The behavior of Hg in wetland has an 

important effect on wetland aquatic organisms’ 

health. In October 2011 and July 2012, soil samples 

of the Yellow River delta wetland were collected 

respectively in dry season (early summer) and wet 

season (fall), to analyses the content of mercury and 

methylmercury and their vertical change. The 

average of total mercury in autumn was 0.064mg/kg, 

and 0.027 mg/kg in summer, the total mercury 

content was decreased by 57%. The change of 

wetland from waterlogging to drought could lead to 

the release of mercury. In autumn, the average of 

methylmercury content in every site from 0 to 10 

cm depth was 0.278µg/kg, and that was 0.066µg/kg 

in summer, the methylmercury content was 

decreased by 76%. Flooded environment was 

helpful to the production of methylmercury in 

autumn, less moisture and drought wetland could 

reduce methylmercury content in the soil. In the 

vertical direction, total mercury from 0 to 10cm 

depth in summer was lower than that in autumn, 

mercury in the soil was released from the wet 

environment to dry environment. Therefore, 

wetland was a sink of atmospheric mercury in 

autumn, and a source of atmospheric mercury in 

spring and summer. In autumn, the content of 

sulfate reducing bacteria was far higher than that in 

summer, sulfate-reducing bacteria, flooded 

environment, organic matter and salt content also 

influenced the methylmercury’s generation and 

distribution in wetlands. 

 

Key words: Yellow River Delta; mercury; 

methylmercury; dry and wet environment; sulfate 

reducing bacteria  
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The existence of aquatic vegetation alters the flow 

hydrodynamics and sediment transportation, which 

has great effect on the riverine and lacustrine 

wetland ecosystem. In suit measurements were 

conducted to study the influence of hygrophytes on 

flow structure and sediment vertical distribution in 

fluvial-delta wetland of Poyang Lake, China. Three 

typical kinds of hygrophyte, Carex cinerascens, 

Phalaris arundinacea and Artemisia selengensis, 

are distributed in zonal patterns in delta wetland of 

Poyang Lake. Within these three kinds of 

hygrophyte, vertical distributions of flow velocity 

and turbidity were measured simultaneously, and 

profiles of the mean velocity, turbulent kinetic 

energy (TKE) and suspended sediment 

concentration (SSC) were analyzed. Under the 

influence of vegetation, the flow structure is 

different from that of open channel flow and most 

SSC distributions present “C” profiles. For 

submerged C. cinerascens and A. selengensis, the 

horizontal mean velocity decreases and distributes 

uniformly within the canopy. Flow increases 

rapidly above the dense part of canopy and a 

skimming flow with logarithmic profile is generally 

presented. The skimming flow is absent for the flow 

structure of emergent A. selengensis and P. 

arundinacea, and the mean velocity gradually 

increases from bed bottom to water surface. As 

numerous dead standing stalks as well as debris 

accumulating near the bed under natural condition, 

local velocity maximum and counter velocity 

gradient are not present for all measurements. TKE 

increases slowly with the increase of height above 

the bed within the canopy. Due to the effect of wind 

wave, TKE increases dramatically upward above 

the top of canopy and reaches maximum near the 

water surface. Meanwhile, the vertical component 

of TKE (TKEvert) is negligible in the lower part of 

canopy and the flow turbulence is dominated by the 

horizontal component of TKE (TKEhoriz). Near the 

water surface for emergent canopies or the top of 

submerged canopies, wind-wave disturbance makes 

TKEvert increase to the value similar to TKEhoriz, 

especially for submerged canopies, TKEvert 

increases dramatically and becomes much larger 

than TKEhoriz as the absence of vegetation near 

water surface. Most SSC profiles show that higher 

turbidity appears near the water surface and bed 

bottom and lower value appears in the middle, and 

this distribution character may be caused by the 

reduction of mean velocity and TKE within canopy. 

 

Key words: hygrophytes; mean velocity; TKE; 

SSC; Poyang Lake 
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Huaihe River Basin is in the east of China, which is 

located between the Yangtze River Basin and the 

Yellow River Basin. It has vast area and dense river 

network. The pollution in the Huaihe River is very 

serious, listed as the first of "Three Rivers and 

Three Lakes", needing to be emphasized for 

governance. In order to understand the pollution 

status of heavy metals in the sediments of Huaihe 

River Basin, we collected 203 samples of surface 

sediment in the Huaihe River Basin in May, 2013. 

The concentrations of seven elements (As, Cd, Cr, 

Cu, Hg, Pb, Zn) in the sediments were measured. 

We assessed heavy metal pollution condition and 

ecological risk of Huaihe River Basin through 

statistic analysis of concentration and distribution 

of heavy metals. The results indicated that the 

average contents of As, Cd, Cr, Cu, Hg, Pb, Zn in 

surface sediment of Huaihe River Basin were 10.44, 

0.21, 58, 25.7, 0.067, 33.7, 86.9 mg•kg
-1

, 

respectively. Distribution of these elements in 

Huaihe River Basin had a high degree of spatial 

heterogeneity. But distributions of seven heavy 

metals generally had the similar trend. Heavy metal 

contents in the north of the rivers is generally higher 

than that in the south of the rivers. The Shaying 

River, Yishu River, and Guohe River had high 

heavy metal contents. Pollution assessment showed 

that Cd pollution was the most serious, 64.04% of 

the samples were polluted by Cd. Hg pollution was 

the second, and other heavy metals were 

pollution-free basically. Overall Huaihe River 

Basin was polluted by heavy metals slightly. The 

Guohe River and Shaying River had the most 

serious pollution of Cd and Hg, especially in the 

Huiji River, Ying River in Zhoukou city, Jialu River 

and Qingyi River. Ecological risk assessment 

showed that the ecological risk of seven heavy 

metals were: Cd(85.70)>Hg(66.65)> 

As(11.35)>Pb(7.14)>Cu (6.42)>Cr(2.15)>Zn(1.28). 

Ecological risk of heavy metal in Huaihe River 

basin was mainly from Cd, Hg. The Guohe River 

had the highest Cd risk, while the Shaying River 

had the highest Hg risk. 

 

Key words: Huaihe River Basin; sediment; heavy 

metal pollution; ecological risk 
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Strengthening the management effectiveness of the 

wetland protected area system in Anhui Province 

 

(GEF Anhui Project Group, Hefei, 230000, Anhui 

Province, China) 

 

The GEF project of strengthening the management 

effectiveness of the wetland protected area system 

in Anhui Province is currently the largest 

international cooperation project in Anhui Province 

in the field of wetland conservation. The GEF 

offered 2.65 million USD of free grants to the 

project, which was planned to be implemented from 

December 2013 to November 2018. The project 

activities mainly cover three aspects: firstly, to 

promote wetland conservation mainstreaming 

process at the provincial level; secondly, to enhance 

the capability for wetland conservation 

coordination at the basin level; thirdly, to reduce the 

threats to the wetland ecosystem at the Shengjin 

Lake National Nature Reserve and other 6 project 

sites. Great milestones were reached over the past 2 

years’ implementation. Shengjin Lake NNR has 

now been successfully listed as a Ramsar site in late 

December 2015. The Anhui Wetland Conservation 

Regulation was approved by the Standing 

Committee of the Anhui Provincial People’s 

Congress on November 19th, 2015. It was enacted 

from January 1st, 2016. A basin level cross-sector 

Management Committee for Shengjin Lake has 

been established in 2015. Meanwhile, the project 

highlighted the incremental effect of international 

project funding and the demonstration effect. 

 

Key words: GEF; wetland conservation; 

management effectiveness; mainstreaming 
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The pollution purification and ecological 

restoration implementation scheme is an important 

construction project of Lijiang National Wetland 

Park of Lipu, Guangxi, and its implementing area is 

located in Li river and the surrounding area of Lipu. 

The implement concept is Pulse in water, 

coordinated development, Ecological priority, and 

Regional link. Focused on the requirement of the 

river’s water quality, the scheme will reduce water 

pollution in advanced planning concepts and 

economical ways, and the Lijiang river’s water 

quality and environment will be improved. The 

ultimate objective of the scheme is to achieve water 

quality purification and the improvement of 

ecological landscape. The construction content 

includes sewage quality improvement project, 

Livestock and poultry breeding wastewater quality 

improvement project, Agricultural non-point source 

pollution control project, Ecological revetment 

repair project, River ecological restoration project 

and other ecological engineering projects. Based on 

the environmental problems of Lijiang National 

Wetland Park of Lipu, we determined the basic idea 

of comprehensive control, and arranged the scheme 

layout scientifically, developed effective and 

practical management strategies.  

 

Through the implementation of the project, the 

network of Lijiang river’s water pollution control, 

the quality of the rural environment and the urban 

and rural domestic sewage and garbage disposal 

systems will all be further improved, which will 

become an important initiative of the practice of 

Lipu county-----"beautiful countryside, clean 

village". 

 

Key words: Lijiang National Wetland Park; 

Pollution purification; Implementation scheme 
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The Sanjiang Plain, the largest freshwater marsh in 

China, has been intensively fragmented because of 

over reclamation during the past few decades. 

Zizania latifolia Turcz. is a perennial wild rice 

native to East Asia. Wild Z. latifolia populations not 

only are important genetic resources for breeding, 

but also have important ecological functions to 

aquatic ecosystems. Simple sequence repeat (SSR) 

markers were used to investigate the genetic 

diversity and population structure of Z. latifolia 

populations from the Sanjiang Plain, and to assess 

the effects of habitat fragmentation. For ten nuclear 

microsatellites, low level of intra-population 

genetic diversity (HE = 0.328) were found across 17 

surveyed populations from the areas. The main 

factors responsible for that were the increased 

inbreeding, accumulated genetic drift and genetic 

bottlenecks associated with the small and isolated 

habitats. High genetic differentiation among Z. 

latifolia populations was suggested by FST = 0.422 

and RST = 0.486, which is supported by the AMOVA 

analysis showed that 42.4 % of the total molecular 

variation was attributed to inter-population 

differentiation. This pattern might be attributed to 

the poor dispersal ability of the species (Nm = 

0.264-0.358) in the critically fragmented habitats, 

reflecting an isolation-by-distance relationship. 

Collectively, these findings imply that the marsh 

fragmentation in the plain have negatively impacted 

the genetic diversity of the Z. latifolia populations, 

which were then discussed in relation to both in situ 

and ex situ conservation efforts of the species. 

 

Key words: Habitat fragmentation; gene flow; 

genetic drift; genetic bottleneck; inbreeding; 

Zizania latifolia 
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Novel Ecosystem of Alpine Wetlands in the Context of 

Climate Change



Conference Abstracts 

212 

Workshop 

High altitude naltar wetland complex management - 

lessons and learnings from mountain areas of 

Northern Pakistan 

Anila Ajmal
1
, 

2
 and Babar Khan * 

 

(
1
World Wide Fund for Nature Pakistan 

(Gilgit-Baltistan), GCIC complex, NLI colony Jutial, 

Gilgit, 15100, Pakistan; 
2
 Quaid-i-Azam University, 

Islamabad, 45000, Pakistan) 

 

As defined, a wetland is an environment "at the 

interface between truly terrestrial ecosystems and 

aquatic systems making them inherently different 

from each other yet highly dependent on both". One 

of such high altitude wetland i.e. Nalter wetland 

complex (2 km2) located at 2,900 meters asl, about 

100 km from Gilgit district of Province 

Gilgit-Baltistan, Pakistan, comprises 5 

small/medium-sized lakes providing a balanced 

ecosystem services to the village community in its 

nearby vicinity. Present study is divided into three 

parts i.e. (1) Socioeconomic status of Naltar Lake 

community; (2) Water quality monitoring of priority 

Naltar wetland complex; (3) Rangeland valuation of 

Naltar wetland complex. This paper firstly attempts 

to determine the extent of dependency and resource 

harvest by dominantly poor community of the Naltar 

wetland complex and to assess the current 

management conditions, which will serve as 

guidelines for effective management plans and 

intervention strategies in future. Overgrazing and 

overexploitation of resource and ecosystem services 

in Naltar wetland complex poses an ever growing 

threat to the sustainability of wetland complex 

having no currently operating management plan. 

Secondly, water quality monitoring of lake’s inlets 

and outlets for physical and chemical parameters is 

being conducted, which showed all quality results 

within the WHO permissible limit. Also, the last part 

attempts to calculate a total economic value (TEV) 

of Himalayan Naltar Alpine Wetlands Complex 

using benefit transfer techniques (BTE) by summing 

direct (DUV), indirect (IUV), and non-use values 

(NUV). A total recreational DUV of PKR 

100,000,000 (USD 9,389,410) per annum was 

obtained. However, arithmetic summation of the IUV, 

NUV and DUV cannot be carried out as IUV and 

NUV value needs to be further widened or upward 

aggregated to a sample frame which needs further 

research. 

 

Key words: High Altitude Wetland; Naltar Wetland 

Complex; Socioeconomic status; Monitoring; 

Benefit transfer technique (BTE); Sustainable 

management 
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Nepal's lakes are globally recognized as the 

Himalayan lakes, their numbers spotted in map as 

5358 in total. Effective lake governance in Nepal is 

sought to contribute to the development which Nepal 

initiated from 2006 with the establishment of the 

National Lake Conservation Development 

committee (NLCDC). This institution is functioning 

under the Ministry of Culture, Tourism and Civil 

Aviation with the focus on biodiversity pathways for 

tourism based prosperity. NLCDC has been align to 

the guidelines under Integrated Lake Basin 

Management (ILBM) approach propounded by 

International Lake Environment Committee 

Foundation (ILEC)/Japan to address issues of the 

Himalayan lakes of Nepal. ILBM basically is a 

management prescription that consists of six 

governing pillars such as INSTITUTION, POLICY, 

PARTICIPATION, INFORMATION, 

TECHNOLOGY and FINANCE. NLCDC stands as 

institution at center which now in a rapid progress in 

expanding its networks in and beyond Nepal. 

However, this institution seems standing parallel 

with the National Wetlands Coordination Committee 

chaired by the minister of Ministry of Forests and 

Soil Conservation under the provision of National 

Wetland Policy (2012). Wetlands Act for Nepal is in 

draft form and under review process. In addition, the 

NLCDC is already with draft National Lake 

Conservation Strategy which is a national focus on 

lakes that eventually will fully guide scales and 

depth of intervention.  

 

Further, Nepal has already a good global networking 

with regards to lake management from the ILBM 

platform process among lake-communities in Japan, 

China, Malaysia, Bhutan, India, Pakistan, the USA, 

the Philippines, and so on. However, sustainability 

of Himalayan lakes relies more on information and 

knowledge that Nepal has to generate; explore 

appropriate technology that fits best to improve lake 

environment; leverage adequate finance to reach 

diverse candidate lakes in high mountain, mid-hill 

and Tarai including Ramsar Sites. For this, 

CODEFUND in association with NLCDC and 

support of ILEC has been engaged in lobbying and 

influencing national and international communities 

for the cause of Wetlands Academy in Nepal which 

is yet to evolve out as strong ‘Information’ pillar of 

ILBM which will develop human resources and 

generate knowledge on wetlands directly 

contributing to prosperous human and lake well 

mailto:shailendrapokharel@gmail.com
mailto:juddhagurung@hotmail.com
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being in harmoney with the provisions of Aichi 

target; Ramsar goal (Strategy 2016); World Lake 

Vision (2005); National Wetlands Policy (2012); and 

National Biodiversity Strategy and Action Plan 

(2014-2020).  

 

This paper is prepared based on review and 

consultation with environmental institution including 

governmental and non-governmental ones conducted 

by Conservation Development Foundation 

(CODEFUND). Hence, the paper will analyze  state 

of how Institution; Policy; Participation; Information; 

Technology and Finance pillars of ILBM are 

governing the progress of wetlands implementation 

in Nepal eventually at the end with status of 

Wetlands Academy Initiative. 
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Though studies on CH4 emissions from wetlands 

have been launched about 30 years in China, there 

are limited studies about CH4 emissions from unique 

wetlands, such as Zoige alpine wetlands and Three 

Gorges Reservoir. Therefore, I have collaborated 

with many colleagues to do case-study on Zoige 

alpine wetlands and Three Gorges Reservoir in 

China.1) Zoige wetlands: An apparent diurnal 

variation pattern in CH4 emission was observed with 

one minor peak at 06:00 and a major one at 15:00 

from alpine wetland vegetation in the Zoige Plateau. 

There were clearly seasonal patterns of CH4 flux in 

different environmental types in the growing and 

non-growing seasons. Mean CH4 emission rate was 

14.45 mg CH4 m
-2 

h
-1

 in the growing season, and 

0.556 mg CH4 m
-2 

h
-1

in the non-growing season. 2) 

The Three Gorges Reservoir: a. These results 

showed highly spatial variations of methane 

emissions among the four stands. Results also 

showed a special seasonal variation of CH4 

emissions in this area. b. Through measurements 

along the serpent channel of the TGR, an unexpected 

low CH4 emission rate was firstly observed from the 

surface of the TGR, as low as 5.4 ± 8.8 mg CH4 m
-2

 

d
-1

, because of vegetation clearance since 2002 

before impounding 

 

Key words: Qinghai-Tibetan Plateau; Three Gorges 

Reservoir; GHG flux; Global Change   

 

 

 

Integrated multistakeholder ecosystem approach at 

Inle Lake(Myanamar) based on zoning  principles 

and integration ofecorestoration and agrofarming 

practices  

Pyae Phyo Aung 

 

(Program Manager (BANCA)) 

 

Inle Lake, the most beautiful and well-known lake in 

Myanmar is situated in Nyaung-shwe township in 

the Southern Shan State of Myanmar. It is famous 

for its scenic beauty and unique culture of the local 

people, Intha. Myanmar people recognize Inle Lake 

with Phaung-taw-U Pagoda, one of the most famous 

religious place in Myanmar. Inle Lake is also famous 

for its good-quality delicious tomatoes which is 

distributed all over the country.  

 

Inle Lake is an upland lake of about 870 meter above 

sea level. It is the second largest inland freshwater 

lake in Myanmar. Due to its unique beauty and 

culture, Inle Lake become the main spot of tourist 

attraction. The lake and its environment is the habitat 

of a large variety of migrating water-birds. It is also 

the main water source of Law-pi-ta station, the 

biggest hydropower plant of Myanmar. Inle Lake has 

been a priority for conservation activities due to its 

high biodiversity and fish endemism. It is a high 

altitude natural fault-like lake, having high 

endemism, high cultural and historical values and 

high aesthetic value. Moreover, the lake has been a 

potential RAMSAR (Conservation on Wetland ) site 

as well as Important Bird Area (IBA). Inle Lake has 

been gazette as a wildlife sanctuary in 1985 and as 

pioneer MAB in 2015. 

 

Inle Lake is now facing pollution problem. The main 

two problems are shrinkage of water area and 

reducing water quality in the lake. It effects on the 

nature and biodiversity around the lake area and has 

become a serious threat to the environment of the 

lake. Due to the excessive use of chemicals on 

production of crops and industrial purposes, the 

water quality has been extremely degraded. Serious 

deforestation around the mountain area and shifting 

cultivation practices of the traditional agriculture are 

also major causes of siltation in the lake and has 

resulted in the shrinkage of the water area. Under the 

climate change condition, this effect is becoming 

more significant year by year. 

 

The Intha (the people living in and around the lake) 

are very active farmers on the shores of the lake and 

surrounding hills/mountains and they are particularly 
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skilled in floating island agriculture (hydrophonics). 

The tourism potential of this lake and the rich Intha 

Culture surrounding it provides a large source of 

income. As a consequence, most of the lake shore 

has been converted into paddy fields, sugar cane 

plantations, villages and hotels. The floating 

agriculture on the lake and the fishes provide the 

village with food and export opportunities of the 

tomatoes grown under the ideal lake conditions. The 

survival and livelihoods of the Intha is to a great 

extent dependent of the healthy condition of the Inle 

Lake Ecosystem. 

 

Key words: IBA; Ramsar; MAB 
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High altitude wetlands are sensitive reference 

systems of global climate change and other human 

impacts. Due to the extreme environmental 

conditions these ecosystems have a relatively simple 

food web and even minor impacts are able to 

significantly affect the chemical and biological 

composition of these lakes. TsoMoriri is one of the 

largest high altitude brackish water lake situated in 

the eastern part of Ladakh region. Results from 

hydrochemistry and isotopic composition of 

inflowing streams and lake waters showthat this 

‘Tso’ is an evaporative wetland with contribution 

from both westerly source (snow melt) and Indian 

summer monsoon precipitation. The lake sediments 

are highly alkaline (pH ~ 9) with high conductivity, 

Na, K and sulphates. The usual progression of 

cations is Mg
++

>Na
+
>Ca

++
>K+.  

 

The area is mostly frozen in winter and from April to 

October many unique migratory bird species such as 

the black-necked crane (Grusnigricollis), the 

bar-headed goose (Anserindicus), the great crested 

grebe (Podicepscristatus), and the ruddy shelduck 

(Tadornaferruginea) use these wetlands as their 

breeding grounds. The key mammal species found in 

the area are the Tibetan argali (Ovisamonhodgsoni), 

the Tibetan wild ass (Equus kiang), the snow leopard 

(Unciauncia), and the lynx (Lynx isabellina). The 

major vegetation communities include 

Caragana–Eurotia, Artemisia–Tanacetum, 

Stipa–Oxytropis–Alyssum, and 

Carexmelanantha–Leymussecalinus. Phytoplanktons 

in the lake are represented by ca. 77 taxa and 

zooplankton by ca. 10 species.  

 

Since last two decades, the wetland is facing the 

growing impact of tourism. Many unplanned 

developmental activities are also putting adverse 

impacts on this fragile ecosystem. Moreover, the 

number of livestock in the nearby areashas increased 

significantly, which is sure to result in the 

disturbance of the catchment of the lake. It is 

important to take necessary measures so that the 

ecological balance of the lake and its immediate 

surroundings are not affected. 

 

Keywords: ecology; biodiversity; conservation; 

wetland; Ladakh 
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Himalayan high altitude wetlands are one of the 

most unique and productive ecosystems for the 

survival of wildlife as well as for the livelihoods of 

the mountain communities. The Himalayan high 

altitude wetlands are under increasing threats from 

climate change, unplanned tourism and 

unsustainable exploitation of not only the wetlands 

themselves but also the catchments draining into 

them.  

 

The Rara Lake in Rara National Park, which is 

situated at an altitude of 2990 m and declared as 

Wetlands of International Importance a Ramsar site 

on 2007 provides various ecosystem services with 

fresh water the most significant to the buffer zone 

communities of the most poorest district Mugu in 

Nepal. The rapid ecosystem services assessment and 

the winter water bird count indicate lake Rara being 

highly important in terms of biodiversity 

conservation and livelihood benefit to the local 

communities. Although the National Wetland Policy 

2013 has emphasized conservation of wetlands by 

raising the awareness and using them wisely, people 

in Rara seemed very less aware in sustainable use of 

wetlands and its conservation.  

 

The Rara lake is fragile and is threatened due to 

many factors such as global warming. In the 

Himalayan region the issues of conservation should 

be addressed by involving the local people and 

conducting scientific studies. The guiding principles 

for the conservation of these wetlands should include 

respect to community interests, caring wildlife, 

management of sub-catchments, managing tourism 

mailto:irfanrashid@kashmiruniversity.ac.in
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and regulation of development activities and 

infrastructures.  

 

Key words: high altitude wetlands; ecosystem 

services; lake rara; conservation 

 

 

 

Wetland conservation in Nepal: policies, practices 

and possibilities 
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Nepal is rich in wetlands and their resources though 

the country is landlocked. Major wetland types are 

rivers, lakes, reservoirs, ponds, marginal swamps, 

glacier lakes and irrigated paddy fields which 

comprise 5.6% of the total land area of the country. 

Similarly, wetlands harbor 25% of total biodiversity 

of Nepal. Wetlands not only provide the habitat to 

wildlife and endemic plants, but also support the 

livelihood of local communities. Though Nepal is 

rich in wetlands, their distribution is not even across 

the country. Around 45% wetlands of Nepal are 

located in the Himalayan region, another 3% of the 

total wetlands are in the High mountainous region 

and 17% are in Mid Mountains and Siwalik region. 

It is estimated that around 5,000 wetlands are 

available in Nepal (belongs to small to large by size, 

ox-bow to river bank by shape and private to public 

by ownership). Out of Ten Ramsar sites, four are 

located in the High Mountain areas. Four major river 

systems originated from the High Mountain Region 

flow from upstream Himalayan ranges to 

downstream Lowland and provide various 

environmental services particularly drinking water, 

irrigation, hydropower generation and transportation 

means. Similarly, these wetlands provide drinking 

water to general public, irrigation to farmers; fishing 

and livelihood support to poor and marginalized 

people who are living nearby the wetlands.  

The Government of Nepal (GoN) has emphasized 

the need for sustainable use of land and natural 

resources including wetlands since the 

implementation of National Conservation Strategy 

(1988) and promulgated various wetland related acts, 

policies and also signed some international treaties 

related to biodiversity conservation. Wetlands are not 

defined as a separate category of ecologically 

important areas under National Parks and Wildlife 

Conservation Act (1973) however National Wetland 

policy (2003, revised 2013) and Forest Policy (2015) 

emphasize specific legislative provision to deal with 

wetlands and their resources. Similarly, other acts 

like the Aquatic Animal Protection Act 1961, Soil 

and Watershed Conservation Act 1982, Water 

Resources Act 1992, Electricity Act 1992, Forest Act 

1993, Environmental Protection Act 1996, Local Self 

Governance Act 1999 and many other policy 

documents only deal the wetlands in general, but not 

in particular with appropriate action. In order to 

implement the national wetland policy 2003 and its 

revise version 2013, the policy envisages two tired 

(Central to district level) wetland conservation 

committee. The Forest Policy 2015 also aims to 

conserve the wetlands as a micro-watershed and link 

the wetland resources to the upstream and 

downstream linkages. These policy documents 

considered wetlands as a crosscutting of working 

areas and calls for concerted efforts in effective 

coordination among agencies concerned.  

 

Wetland as a functional ecosystem produces multiple 

environmental services however, these are largely 

affected by anthropogenic activities and as well as 

natural phenomena.  Similarly, socio-political, 

technological and socio-economic changes also 

affected to the wetland resources indirectly. 

Expansion of agriculture land, development 

infrastructure, introduction of alien species, 

technological usage, usage of fertilizer and 

pesticides, over usage of wetland resources, climate 

change effects and natural disasters are observed 

major reasons behind the wetland degradation and 

loss. Site-specific conservation plans followed by 

effective implementation strategy can lead towards 

the sustainable conservation and wise use of the 

wetlands in Nepal. 

 

Key Words: Wetlands; policy; ecosystem; 

conservation 
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Tanguar Haor lies in the north-eastern part of the 

country adjacent to the Indian border at 

25°05'-25°12' North/91°01'-91°07' East. This haor 

was designated as the ‘Wetland of International 

Importance (Ramsar Site)’ in 2000. The Government 

of Bangladesh classified it as an 'Ecologically 

Critical Area' to highlight its ecological importance 

and to monitor its environmental quality in 1999. 

Tanguar Haor holds outstanding values not only for 

supporting high population with livelihoods from its 

freshwater ecosystems but also for being a 

remarkable depository of migratory and resident 

waterfowls ranging from 60,000-120,000 annually, 

diverse biodiversity of 141 fish species, 19 species 

of Mammals, 214 species of residential and 

migratory birds along with other valuable Amphibian 

and Reptiles and 104 plants species are being the last 

vestiges of this freshwater evergreen swamp forest.  

 

Management of wetlands in a sustainable way is the 

key for keeping a sound environment and livelihoods 
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of rural people of Bangladesh in the future. The rural 

economy of Bangladesh depends largely on 

production from hydrological functions of wetlands. 

Causes and effects of wetlands degradation are 

numerous and the present approach is not sufficient 

to manage the wetlands of the country in a sound 

environmental way. Conservation and management 

of the wetlands have to be considered in a broader 

context for sustainable natural resources planning 

and management.  

 

As a consequence, the nodal Ministry of 

Environment and Forests (MoEF) of the Government 

of Bangladesh took an initiative to establish a 

community-based management system in Tanguar 

Haor. The Swiss Agency for Development and 

Cooperation SDC supported the MoEF’s initiative 

and with technical support from IUCN, International 

Union for Conservation of Nature a project titled 

‘Community Based Sustainable Management of 

Tanguar Haor’ is being implemented since December, 

2006 and is scheduled to end on August, 2016. After 

the project intervention, i) the local community has 

attained the capacity to make some important 

decisions regarding sustainable use of land, water 

and other natural resources together with local 

administration; ii) the community people has taken 

over the charge to allow only limited permits to 

catch fish  among  actual fishermen community 

considering sustainable harvesting instead of 

previous devastating long term leasing for rich 

outsiders; iii) three-tire community level committees 

are formed from central to village level; iv) 

remarkable upliftment is done in their livelihood 

pattern; v) Community Guards are patrolling to 

protect Tanguar Haor against illegal harvesting 

during ban period and in the core and sanctuary 

areas, fishing with non-prescribed fishing gears; vi) 

Community-based biodiversity monitoring is being 

done periodically to assess the management 

effectiveness etc. Thus the community people has 

made a good governess there conserving all flora and 

fauna of this Ramsar wetland considering the wise 

use principle although few more things are yet to 

done to achieve the Ramsar Convesion Goal. So, in 

order to understand the range of values of wetlands 

and include the values in decision-making processes, 

efforts must be directed at inventories of values of 

wetlands in Bangladesh. There should be dialogue 

among development policy-makers, project teams, 

and local community-based user groups to 

understand the values of wetlands and improve the 

information base for future wetlands management. 

 

 

 

Ecosystem services of high altitude wetlands in the 

Hindu Kush Himalayan Region: a systematic review  
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Ecosystem services are widely assumed to contribute 

in human well-being, mainly in rural areas of 

developing countries. High altitude wetland is one of 

the vital ecosystems accommodated in Hindu Kush 

Himalayan (HKH) region, among other ecosystems. 

There are numerous high altitude wetlands of 

biological and cultural values in the region and 

fourteen of those are listed in Ramsar sites. In recent 

years, ecosystems in the region have been threatened 

by environmental changes and anthropogenic 

stresses. 

 

After the Millennium Ecosystem Assessment, 

research on ecosystem services and threats posed by 

environmental changes has increased exponentially, 

mostly focusing on terrestrial ecosystems. There is 

limited fragmented information available on status 

and threats to high altitude wetlands. Also, the policy 

responses for conservation and management of the 

wetlands in the region have been limited due to lack 

of empirical research evidences. 

 

Comprehensive information on the wetlands of the 

region is desired for informed policy making and 

regional cooperation for their effective conservation 

and management. Based on review of scientific 

literature and other related document, this paper will 

identify and analyze existing status and gaps of 

research on ecosystem services of high altitude 

wetlands in HKH region. The paper will also discuss 

the constraints and opportunities for management of 

high altitude wetlands in the region. 

 

Key words: high altitude wetlands; ecosystem 

services; Hindu Kush Himalayan; threats 

 

 

 

Mitigation of high altitude Imja Glacial Lake 

Outburst Flood (GLOF) for Disaster Risk Reduction 

in Everest Region     

Top B Khatri 

 

Himalayan glaciers possess the largest mass of ice 

outside of the polar caps.  They are highly sensitive 

to the change in climate.  Various studies have 

indicated that the warming trend in the Himalayan 

region has been greater than the global average and 

the majority of the present day large moraine 

dammed lakes did not exist before 1950’s. Imja lake 

was formed similarly in the early sixties, as a small 

supra pond and has grown to a significant size in 

recent years. Located at an altitude of 5010 masl, 

Imja is the fastest growing glacier lake in the entire 

Hindukush region. Imja Lake is among the six 

glacial lakes identified in the National Adaptation 

Plan of Action (NAPA) categorized as the most 

critical. The area exposed to potential Imja GLOF 

risk is one of the major tourist destination in Nepal. 

Neal has experienced 24 GLOF events till date.  

 

Realizing the potential threat of immediate bursting, 
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Government of Nepal (GoN), Ministry of Population 

& Environment (MoPE) through the Department of 

Hydrology and Meteorology/Community Based 

Flood and Glacial Lake Outburst Risk Reduction 

Project (CFGORRP) has now begun the mitigation 

measures of Imja Lake lowering through the 

construction of artificial channel to reduce the water 

level by 3 meters. The lake lowering work has begun 

in April 2016 and is expected to be completed in 

October 2016. With the completion of this task, 

imminent potential risk from Imja GLOF would be 

reduced with the reduction of hydrostatic pressure on 

the moraine dam. Community base early warning 

systems have been put in place to increase the 

coping capacity of the local communities.     

 

Key words: Imja; GLOF; NAPA; CBEWS; 

Mitigation & Hydro-static pressure 
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Floating meadows are widespread globally and form 

important components of many wetland ecosystems. 

However, ecological information on their structure 

and functions are insufficiently studied. We 

examined the vegetation structure and composition 

of the floating meadows of Keibul Lamjao National 

Park located at the Southern fringe of Loktak Lake, 

India. The Park is crucial for the survival of globally 

threatened Eld’s deer (Rucervus eldii eldii) and hog 

deer (Axis porcinus) which lives in these meadows. 

For inventorying the species, vegetation data was 

collected from 935 plots of 0.5 m × 0.5 m size 

during winter (November-February) and summer 

(April - June). The result indicates around 57.4% of 

the Park was covered with meadows, and its 

thickness showed a decreasing trend. Nine plant 

communities were observed in summer and eight in 

winter, and two communities were common to both 

the seasons. The overall Shannon and Simpson 

diversity index, species richness and evenness of the 

communities varied significantly between summer 

and winter. Results of Ivlev electivity index (IVI) 

showed that the communities that prefer the thick 

meadows avoid the thin meadows. Although our 

study shows that there is no severe competition 

between the species in the community in terms of 

moisture and nutrient as the Park remains inundated 

throughout the year, conserving the thick meadows 

area towards the interior of the park from further 

deterioration is necessary for long term conservation 

of the Eld’s deer and associated wild ungulates.  

 

Key words: Wetlands; Floating meadows; Ramsar 

Site; plant community; grassland; species diversity 
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The Loktak Lake is a palustrine wetland located in 

Manipur, India. The Lake is characterized by 

floating meadows of various thickness that support 

severely depleted endangered Eld’s deer (Rucervus 

eldii) and sympatric hog deer (Axis porcinus). The 

southern part of the Lake is protected as Keibul 

Lamjao National Park (KLNP) which is the last 

remaining habitat of the Eld’s deer in India. The 

Loktak Lake has been included in the Montreux 

Record as it is changing its ecological character due 

to anthropogenic pressures. We examined the 

seasonal pattern of water quality of the Loktak Lake 

and compared it with that of KLNP with a view to 

suggest measures for its improved conservation. The 

evaluation of spatiotemporal variations in the water 

quality parameters of the Lake, obtained over two 

years was carried out using multivariate statistical 

techniques. Our study revealed that the Lake is 

hypereutrophic which has compromised its water 

quality. A significant difference in terms of water 

quality parameters were observed across different 

parts of the Lake across seasons (ANOVA, p<0.05). 

On the basis of spatiotemporal pattern of pollution 

levels, the hierarchical cluster analysis grouped 11 

sampling sites into distinct groups indicating spatial 

variation in water quality. Principal Component 

Analysis identified three factors in the data structure 

which explained 92.9% of the total variance that was 

used to group the selected parameters. Our study 

shows that deteriorated water quality has adverse 

impacts on ecosystem level processes. Restoration of 

the Lake requires an integrated approach in 

reduction of nutrient load, enhanced flushing 

mechanism and restoration of e-flow. 

 

Key words: Palustrine wetland; water quality; 

ecological status; pollution; nutrient enrichment; 

biodiversity 
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In India, buffer zones around protected area and 

ecologically sensitive areas are designed for 

terrestrial habitats to reduce the impact of 

anthropogenic activities. Such concept though 

prevalent for wetlands and waterbird habitats but 

hardly practices to keep the wetland free from 

external disturbances and developmental pressure. 

Even the well-managed wetlands in India are 

deficient in such approach. Here, we propose a 

scientific approach to delineate buffer zone around 

wetlands based on Flight Initiation Distances (FIDs) 

of waterbirds. In this context, we studied the escape 

distance behavior of waterbirds in the Changthang 

Wildlife Sanctuary, Ladakh, India. It is a 

Trans-Himalayan protected area with an area of 

~4000 sq. km which harbors 22 major wetlands. We 

measured FIDs of 12 important migratory waterbird 

species in the 13 selected wetlands occurring in the 

Sanctuary. We used two observers to record distance 

and behavior of the target waterbird species. Our 

study revealed that the median value of FID varies 

between 27.5-188.5 m, the minimum value for 

Lesser Sand Plover (Charadrius mongolus) and 

maximum for Black-necked Crane (Grus nigricollis). 

Globally several studies have recommended buffer 

zone width thrice of FID based on the occurrence of 

most sensitive species in that wetland. However, FID 

is a site-specific trait, therefore, such studies need to 

be replicated in the other wetlands as well. Akin to 

the terrestrial protected area, it should be considered 

as a necessary tool for wetland management. 

 

Key words: Flight Initiation Distance; Optimal 

Escape Theory; Wetland; Waterbird; Disturbance; 

Tourism 

 

 

 

 

 

 

Wetlands Management in Bhutan  

Sonam 

 

Strategically located in the Eastern Himalayas with 

complex underlying geology and the summer 

monsoon from the Bay of Bengal, Bhutan is 

bestowed with a good amount of wetlands. Wetlands 

are ecologically critical water resources found in a 

broad range of categories within varied landforms in 

the country. The annual average precipitation ranges 

between 2,500 and 5,550 mm per year at the 

southern foothills; 1000mm in the central inner 

mountains and 400mm in the northern regions with 

subtropical, temperate and alpine agro-ecological 

zones respectively.1 They constitute of glaciers, 

glacial lakes, snow and ice, high altitude peat lands, 

marshes, peat bogs, fens, mid altitude lakes, springs, 

streams and rivers. In the absence of a detailed 

wetlands inventory, information on wetlands in 

Bhutan is scanty and incomplete.  

 

In Bhutan, apart from being an important freshwater 

resource - for domestic use, agriculture and 

sustainable economic development - wetlands are 

recognized to provide fundamental ecosystem 

services. Functional wetlands support a high level of 

biological productivity and diversity, provide habitat 

for flora and fauna, including rare and threatened 

communities and species, maintain local and 

regional hydrological regimes, remove nutrient and 

pollutants, act as stores for rain/flood water and 

support human activities and values. On the other 

hand, hazardous events such as Glacial Lake 

Outburst Floods pose enormous risk to downstream 

settlements and investments. Wetlands in the country 

are integral transitional ecosystems within a 

watershed that link to the sustainable functioning 

and maintenance of the broader ecosystem health of 

the country as a watershed.  

 

Bhutan's water resources are under mounting 

pressure from the ever increasing demand 

accelerated by growing population and economy. 

Striking a balance between development and 

conservation has always been the corner stone of 

Bhutan's slow and steady growth into the twenty first 

century. Though Bhutan is well recognized for its 

conservation policies and it's strong hold in the 

promotion of Gross National Happiness, there are 

mounting challenges evolving with development. In 

the past, strong cultural and traditional ethos among 

the Bhutanese and the lack of modern development 

technology had protected the wetlands. But, in 

modern day Bhutan, the challenges have evolved. 

For example, significant wetlands in and around 

growing towns and cities are lost or fragmented. 

This has additionally increased the number of 

springs drying up and other wetland loss. In 

mountainous areas like Bhutan, water loss is a 

constant challenge; requiring sustainable 

management practices.  

 

Recognizing the importance of wetlands and its 

significance, Bhutan has instituted a wetlands 

program within the Department of Forests and Park 

Services in 2010. The program has since then 

formulated wetland policies, accessed the Ramsar 

Convention as it's 161st Contracting Party in 2012, 

designated three Ramsar sites and is in the process of 

making the respective management plans to be 

integrated with the watershed management plans and 

river basin management plans. The wetlands 

program is designed to solve the problems that are 

the stumbling blocks to an effective and efficient 

wetlands management in the country. The program 

not only envisions to establish long-term wetlands 

policy in the country, but also is in the process of 

developing practical strategies to curb real-time 

threats from climate change and anthropogenic 

activities. Comprehensive wetlands inventory and 

valuation is a priority for the program in the next 
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five years. Bhutan's wetlands program continues to 

strengthen the wise use and management of wetlands 

in the country. 

 

 

 

Mammal disturbances influence the structure and 

function of ecosystems 

Hang Wang 

 

Mammal disturbances are recognized as key factors 

influencing the structure and function of ecosystems. 

The increased population of domestic pigs in recent 

years is emerging as a thread to plateau wetlands in 

Northwestern Yunnan, China. These pigs (Sus scrofa 

domestica) search food by rooting; however the 

ecological changes caused by pig rooting (PR) are 

largely unknown. Here, we examined vegetation and 

soil properties under PR in a plateau wetland, 

Napahai. Measurements were taken during the late 

growing season (Sept.) of 2014 at three sites: one 

was seasonally flooded and the other two were 

unflooded. Compared to controls (pig-undisturbed 

patches), plant biomass and density decreased (p < 

0.001), while soil bulk density increased (p < 0.05) 

for all sites under PR. In addition, divergent 

responses to pig disturbances were observed in 

different sites. In the flooded site, PR caused a shift 

in vegetation from Blysmus sinocompyessus, a 

dominant perennial herb towards the annual 

hygrophyte Polygonum hydropiper. In the two 

unflooded sites, plant biomass losses under PR were 

higher (by 26.3%) than that at the flooded site, but 

the dominant species remained unchanged. We 

conclude that PR may bring negative impacts on 

local vegetation and soil properties, and this is 

largely dependent on site-specific conditions. Proper 

managements should be taken to counteract wetland 

degradation, especially in unflooded areas. 

 

Key words: soil disturbance; livestock farming; 

grazing; plant community; pig rooting; wetland 

 

Divergent responses of bio-allocation to 

belowground of wetland plants to experimental 

warming in northwestern Yunnan Plateau, China 

Derong Xiao, Hang Wang, Yun Zhang, Zhenya 

Liu,Xiaoning Zhang, Guanglei Chen 

 

(National Plateau Wetland Research Center, 

Southwest Forestry University, Kunming, 650224) 

The impacts of climate change, characterized by 

increasing temperatures, on wetland ecosystems 

have presently attracted widespread scientific 

attention. In this study, two temperature gradients 

have been set using the ‘Open-top Chamber’ based 

on the warming scenarios IPCC forecasted, four 

dominant plants of Zizania caduciflora, Sparganium 

stoloniferum, Hippuris vulgaris and Scirpus validus 

were chosen to determine warming effects on 

bio-allocation to belowground and bud in alpine 

wetlands in Northwest Yunnan Plateau. The results 

showed that (1) biomass of Zizania caduciflora 

under air warming is divergent from that of 

Sparganium stoloniferum, Hippuris vulgaris and 

Scirpus validus, suggested a species-specific 

responsiveness, (2) the bio-allocation of bud/total 

and belowground/total of Zizania caduciflora was 

also separated from the other three species, 

suggested that there have intra-species differences of 

bio-allocation among the species responding to air 

warming, and (3) the bio-allocation (bud/total (%) 

and belowground/total (%)) were significantly 

explained by mean and max temperature for the four 

species in both years, where the max temperatures 

showed significant positive impacts in the first year, 

but negative correlations at the end of two-year 

warming, whereas mean temperature showed 

positively impacts on the bio-allocation in both 

years. 

 

 

 

Concentrations and fluxes of CO2 and CH4 in the 

metropolitan river network in relation to the 

urbanization of Chongqing, China 

Xiaofeng Wang
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Most rivers of the world are supersaturated with 

carbon gases (CO2 and CH4), resulting in a large gas 

flux that is recently included in assessing global 

carbon budgets. The influence of urbanization on 

global carbon cycle is of great global concern, 

especially in developing countries like China. Here, 

we surveyed the concentrations and fluxes of CO2 

and CH4 in the metropolitan river network of 

Chongqing with four unprecedented 

high-spatial-resolution samplings, covering an area 

of 5494 km
2
, and examined the relationship between 

urbanization and carbon gases emissions.  

 

The overall mean pCO2 and CO2 flux were 2152 

μatm and 22.0 mol C·m
-2

·yr
-1

, respectively, with 

36.6 mol C·m
-2

·yr
-1 

from rivers in the completely 

urban area and 9.5 mol C·m
-2

·yr
-1 

from the area of 

lowest urbanization level. The riverine pCO2 level 

increased with the proportion of urban land, with 2-4 

times higher CO2 flux in the urban areas than the 

remote rural ones. The pCO2 and CO2 degassing was 

positively correlated with the nutrient content of 

surface water (i.e, nitrogen and phosphorus), which 

mailto:xzyuan63@aliyun.com
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can act as good predictors of annual CO2 fluxes. The 

result showed that carbon was released to the 

atmosphere as CO2 from Chongqing metropolitan 

river network at a rate of 21.0 ×10
8
 mol C·yr

-1
. pCO2 

exhibited a clear seasonality with lower values in 

March 2015 and June 2015 but higher value in 

September 2014, which were co-regulated by 

temperature, flood dilution and in situ 

photosynthesis. 

 

The overall mean CH4 concentration and flux from 

84 locations were 0.69 ± 1.37μmol·L
-1

 and 1.40 ± 

2.53 mmol CH4 m
-2

 d
-1

, respectively. We found that 

CH4 concentration and fluxes increased with the 

degree of urbanization or the proportion of urban 

land use, even with 1-12 times higher in the urban 

and suburban areas than the rural ones due to more 

sewage inputs fueling higher in situ methanogenesis. 

Regression analysis indicated that nutrient content 

(i.e, nitrogen and phosphorus), conductivity and 

dissolved oxygen (DO) of surface water were closely 

related to CH4 concentration and can act as better 

predictors of CH4 emission in urban watershed. A 

clear seasonal pattern was recorded in CH4 

concentrations and fluxes with the highest value in 

spring and lowest value in summer, which was 

co-regulated by dilution effect, temperature and 

supply of fresh organic matter by algal bloom. 

The results highlighted that the rapid urbanization 

process with increasing nutrient loading and 

anthropogenic activities will alter the carbon 

biogeochemical cycle in the 

terrestrial-aqueous-atmospheric ecosystem, and then 

impacted global C budgets. 

 

Key words: carbon gases; river network; land use; 

nutrient content; spatial and seasonal variation 

 

 

 

Multi-functional wetland adapting to changing 

environment-Application of pond wisdom to wetland 

restoration in the Yangtze River basin, China 
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Recent years, more and more people come to realize 

the importance of the ponds which as small wetland 

patches are important not only for biodiversity but 

also for a range of ecosystem services. As the 

common element of natural system, pond has been 

concerned by landscape designers and ecological 

engineers. In China the people have created a wide 

variety of the pond system such as multi pond 

system, mulberry fish pond system, traditional 

intertidal shrimp ponds, Fengshui pond etc. which 

provided multifunction and glittered with ecological 

wisdom. How to applying those pond system model 

with ecological wisdom to complicated and 

changeable environments, especially to wicked 

problems in the Yangtze River basin. How to face 

the wicked problems and the serious challenge of the 

Yangtze River basin, to make full use ecological 

opportunities hidden in the basin? It is proposed that 

we should learn ecological wisdom from traditional 

pond heritages in China. Pengxi River in the Three 

Gorges reservoir and Zhu Hu state farm in the 

middle reaches of the Yangtze River were selected 

for experiment site for multifunctional dike-pond 

system (MFDPS). The results indicated that the 

biodiversity rise and improvement of food web 

structure in MFDPS, and also show that the pond 

system and basin ecosystem quality are good healthy. 

These ponds formed innovative ecological 

engineering, which promote the healthy development 

of basin ecosystem.  

 

Key words ： environmental change; wetland 

restoration; Multi-functional wetland; pond; 

ecological wisdom; Yangtze River basin 

 

 

 

 

 

 

 

Mitigation of high altitude Imja Glacial Lake 

Outburst Flood (GLOF) for Disaster Risk Reduction 

in Everest Region 

Top B Khatri  

 

Himalayan glaciers possess the largest mass of ice 

outside of the polar caps.  They are highly sensitive 

to the change in climate.  Various studies have 

indicated that the warming trend in the Himalayan 

region has been greater than the global average and 

the majority of the present day large moraine 

dammed lakes did not exist before 1950’s. Imja lake 

was formed similarly in the early sixties, as a small 

supra pond and has grown to a significant size in 

recent years. Located at an altitude of 5010 masl, 

Imja is the fastest growing glacier lake in the entire 

Hindukush region. Imja Lake is among the six 

glacial lakes identified in the National Adaptation 

Plan of Action (NAPA) categorized as the most 

critical. The area exposed to potential Imja GLOF 

risk is one of the major tourist destination in Nepal. 

Neal has experienced 24 GLOF events till date.  

 

Realizing the potential threat of immediate bursting, 

Government of Nepal (GoN), Ministry of Population 

& Environment (MoPE) through the Department of 

Hydrology and Meteorology/Community Based 

Flood and Glacial Lake Outburst Risk Reduction 

mailto:1072000659@qq.com
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Project (CFGORRP) has now begun the mitigation 

measures of Imja Lake lowering through the 

construction of artificial channel to reduce the water 

level by 3 meters. The lake lowering work has begun 

in April 2016 and is expected to be completed in 

October 2016. With the completion of this task, 

imminent potential risk from Imja GLOF would be 

reduced with the reduction of hydrostatic pressure on 

the moraine dam. Community base early warning 

systems have been put in place to increase the 

coping capacity of the local communities.     

 

Key words: Imja; GLOF; NAPA; CBEWS; 

Mitigation & Hydro-static pressure 
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Nutrient Cycling and Ecosystems Services of Wetlands in 

Developing Countries
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Symposium 

Towards understanding the effects of climate 

change and climate variability on Andean 

headwaters wetlands and their implications for 

water sustainability 
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*Corresponding author: bwillems@cca.org.pe) 

 

Andean páramos and puna wetlands are far less 

studied than glaciers, but play an even more crucial 

role in the hydrology of the majority of Peru’s 

Andean basins and hence in the provision of water 

to coastal regions. According to the Peruvian 

National Water Authority (ANA), glaciers play a 

primary hydrological role in three basins, whereas 

headwater wetlands are far more pervasive but are 

not adequately identified, much less assessed from a 

water management perspective.  

 

Here, we present key findings and results achieved 

during the development of the PEER-USAID 

funded project: “Strengthening resilience of 

Andean river-basin headwaters facing global 

change”. On the one hand, methodologies have 

been validated for identifying Andean wetlands 

using remote sensing techniques, which allowed us 

to implement wetland-distribution maps over the 

whole country. Our findings also confirm an 

elevation-depending warming process in the 

southern Andes of Peru, with remarked positive 

trends over the last 15 years at altitudes above 4000 

m.a.s.l., where wetlands are located, a fact that 

raises concerns about their water storage and 

regulation capacities. Field studies show a 

competition between vegetation species tuned by 

the water table level. Water-scarce resistant species 

have been expanded, altering the evapotranspiration 

levels and lowering the grass quality for cattle 

production. We provide quantitative data about the 

hydraulic conductivity, showing the water retention 

capacity of wetlands, and a complete spectral 

library of vegetation, soil and water types located in 

the headwater areas. Based on hydrological models 

and complemented with isotopic-tracers’ studies, 

we estimate the contribution of wetlands to the 

streamflow during the dry and rainy seasons, and 

how this could be changed considering different 

climate-change scenarios.  

 

Overall, the results advance our understanding 

about the dynamics of high Andean wetlands and 

the effects of climate change and climate variability 

on the water-regulation functioning of these 

ecosystems.  

 

Key words: Andean wetlands; Climate Change; 

Ecosystem Services 

 

 

 

 

Paper Session 

Carbon dynamics in respond to land cover change 

in tropical peat swamp forests of west Kalimantan, 

Indonesia 

Imam Basuki
1
* 

 

(
1
Oregon State University, Corvallis, Oregon, 

USA, imambasuki1974@gmail.com) 

 

High rates of land cover change and deforestation in 

tropical peat swamp forests over the past few 

decades had been judged to increased peat 

decomposition rates and carbon (C) emissions from 

peatlands, yet this had been supported by little 

information.  

 

Our main objective was to estimate the C emission 

resulting from peat swamp forests (PSF) 

degradation into logged PSF and conversions into 

the adjacent wet shrub (WS) and oil palm plantation 

(OP) of the PematangGadung peat dome, Ketapang, 

Indonesia.  We tested if degradation and 

conversion of PSF increase the peatlands’ potential 

emissions, by reducing the C input to and increasing 

the C fluxes from the ecosystems. C emission was 

estimated using the combination of aboveground C 

stock difference and peat C input-output methods, 

for the first time. PSF and LPSF have significantly 

higher aboveground C stocks (122 and 96 Mg C ha
-1

, 

respectively) than WS and OP (12 and 7 Mg C ha
-1

, 

respectively).  They also showed significantly 

higher litterfall productivity (34 and 31 Mg 

CO2-eha
-1

 yr
-1

, respectively) than WS and OP (7 and 

1 Mg CO2 -e ha
-1

 yr
-1

, respectively).  All land cover 

types showed similar total and mean peat 

respiration.  

 

Our results indicated that the loss of the PSF 

trees is a major dr iver of ecosystem’s C loss. 

The overall effects of trees’litterfall and 

roots on CO2 emission of non-PSF sites were clear. 

Our study showed that PSF conversion to other land 

covers comes at a great cost in terms of significantly 

reduced function in sequestering greenhouse gas 

mailto:bwillems@cca.org.pe
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emissions. The high rates of deforestation of PSF, 

and subsequent high greenhouse gas emissions 

point to the relevance for inclusion of PSF in 

appropriate climate change mitigation and 

adaptation strategies.   

 

Key words: Land cover change; deforestation; 

tropical peat swamp forests; oil palm plantation; 

CO2 emissions; climate change 

 

 

 

Determination of nitrogen fixation rate in rivers of 

Shanghai and study of effect of nitrogen and 

phosphorus nutrient on nitrogen fixation rate 

Meng Wang, Dongqi Wang, Zhenlou Chen, 

MingCheng Ren 

 

(School of geographical sciences, East China 

Normal University, Shanghai, 200241, China, 

m18201816029@163.com) 

 

Because the elements such as nitrogen and 

phosphorus are main limiting factors of primary 

productivity, nitrogen-fixing microorganism plays a 

vital role in carbon and nitrogen cycle of ecosystem. 

In river ecosystem, biological nitrogen fixation is an 

important source of "new" nitrogen, and contributes 

to fixed photosynthetic carbon at the same time. 

Biological nitrogen fixation is a new formation of 

productivity, which significantly impacts the 

biogeochemical cycle of nitrogen, carbon and other 

elements in rivers, as well as maintaining 

productivity and sustainability. 

 

This study selected eight rivers which were under 

different levels of pollution in Shanghai, and used 

acetylene reduction method to determine the rivers’ 

nitrogen rate in spring, summer, autumn, winter. 

Study incubation time were 2h, 4h, 6h, 12h and 24h. 

This study explored the environmental factors and 

nitrogen & phosphorus nutrient which affects the 

river nitrogen fixation rate. This Study has shown 

that nitrogen fixation rates in Shanghai’s rivers 

were significant in seasonal variation, presenting: 

summer > autumn > spring > winter. The average 

rates of nitrogen fixation were 81.05 ng-N·L
-1

·h
-1

 

(summer), 79.97 ng-N·L
-1

·h
-1 

(autumn), 70.94 

ng-N·L
-1

·h
-1

 (spring) and 60.23 ng-N·L
-1

·h
-1

 

(winter). The average rate of nitrogen in summer 

was 1.35 times than the rate in winter. As the 

extension of incubation time, the rate of nitrogen 

fixation gradually reduced, which reached 

maximum in 2h. Environmental factors, like water 

temperature and illumination, had impact on 

nitrogen fixation rate, which obviously promoted 

the rate. At the same time, chlorophyll a and 

nitrogen fixation rate showed significant positive 

correlation (r=0.44, p<0.01). Phosphate (with the 

addition of 0.1mg/L, 0.3mg/L, 0.5mg/L and 1mg/L) 

could promote the growth of chlorophyll in water 

and increased the rate of nitrogen fixation, but for 

different sampling points, the level of promoting 

was different. Total phosphorus (r=0.56, p<0.01) 

and particle phosphorus (r=0.55, p<0.01) showed 

significant positive correlation with rate of nitrogen 

fixation. Additional extra high concentration of 

nitrogen (with the addition of 15mg/L
 
N) has 

obvious inhibitory effect on the rate of nitrogen, 

which showed a negative correlation (p<0.01). 

 

Key words: Nitrogen fixation rate; acetylene 

reduction method; nitrogen and phosphorus 

nutrient 
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Colombia is one of the most vulnerable countries to 

Climate Change. Recently the effects of the extreme 

climatic events caused several deaths and 

economical loses to the country. The adaptation to 

Climate Change based on ecosystems is focused on 

how to use the environmental services they provide 

to adapt society to a changing climate. However, no 

studies have been done regarding the effect of 

climate on the structure and function of Andean 

mountain wetlands. With this intention, this project 

is focused in the development of a long term 

ecosystem study site, in a 3.5 Km
2
 sub watershed, 

throughout three modules:  an ecosystem base line, 

the development of an early warning system based 

on plant phenology, and on environmental 

education.    
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After two years, the first module consists of a 

hydro-climatic network that gather rainfall, 

temperature, humidity, solar and UV radiation and 

flowrate data every 5 minutes has been located. The 

data collected has been used to develop a 

hydrological model with which we evaluate the 

impact of future climate   models on water 

provision. This module also includes biodiversity: 

The study of aquatic macro invertebrates showed a 

high structural and functional diversity which is 

commonly found in Andean aquatic systems with 

low human intervention.  The study of frogs has 

identified endangered and vulnerable species 

(Hypodactylus latens, Centrolene savagei). The 

mammals study showed the presence of more than 

15 species of mammals such us top predators as 

ocelote (Leopardus pardalis) and puma (Puma 

concolor). Finally, the vegetation study showed a 

structural gradient in plant composition across the 

wetlands. With dominance of grasses in zones with 

previous higher human activity. It has been 

identified a total of 56 genres and 34 families with 

Asteraceae (8), Cyperaceae (6) and Poaceae (5) as 

the most representative.  

 

The second module consisted of the study of 

correlation of climatic variables with wetland plant 

phenology by gathering simultaneously climatic 

and hydrological data (every 5 minutes) along with 

the phenology variation of wetland plants (hourly) 

with digital cameras by using the gcc index. The 

preliminary results showed that despite of the 

monotonous patter of tropical plant phenology, the 

use of digital images showed different response of 

terrestrial and wetlands species to weather climate.   

The last module consisted in using the study site as 

alive lab for school, undergrads and grad students. 

To date to date we have conducted eight workshops 

with an attendance of more than 100 people. With 

Children, we have showed them, in a didactic way, 

the importance of conservation of the local natural 

resources, within the sub watershed, for our 

communities and future generations.  

 

We face the enterprise of improving the study site as 

a long term ecosystem research place. In order to 

achieve this goal, we must build an institutional 

network that goes beyond the results of this 

particular USAID funded project.  

 

Key words: Wetlands; Biodiversity; Hydrology; 

Phenology; Enviromental services; Educationl 

 

 

 

Ecological and human risk assessment of organo 

chlorine pesticides in surface water samples of 

Loktak Lake  

Rajiv Das Kangabam, M. Govindaraju 

 

(Department of Environmental Biotechnology, 

School of Environmental Sciences; Bharathidasan 

University, Tiruchirappalli 620024, Tamil Nadu, 

India) 

Surface water quality around the world are 

deteriorating due to the increase in anthropogenic 

activities including rapid urban development and 

agricultural runoff. This lead to a number of 

emerging pollutant including organochlorine 

pesticides which are persistent organic pollutants in 

aquatic environment. The use of this chemical is 

increasing due to lack of awareness and poses a 

potential threat to ecosystem and human health.  

 

Among the important lakes in Indo-Burma 

Biodiversity hotspot, the Loktak Lake is one of the 

important wetland with numerous national and 

international significance. The lake is famous for 

the floating island and the Keibul Lamjao National 

park, the only floating national park in the world 

where the highly endangered Rucervus eldii eldii 

has its only habitat. There are reports about the 

presence of pesticides in the lake water from 

municipal solid waste, agricultural and aquaculture 

runoff from nearby field. But till date there was no 

research work on the pesticides presence. The aim 

of the present study is to assess the pesticides 

concertation in surface water and conduct 

eco-toxicological assessment to identify its impact 

on aquatic ecosystem and human health. Water 

samples were collected seasonally from five 

locations to study the pesticides distribution. 

Ecotoxicological risk assessment using fish embryo 

toxicity test was carried out on zebra fish embryos. 

Human health risk assessment based on drinking 

water consumption were studied to identify the 

potential risk. 

 

The pesticides analysis shows the presence of 

eleven pesticides out of the fifteen pesticides under 

investigation. The pesticides ranges from 0.78 ng/l 

to 2271.19 ng/l. Maximum amount of pesticides 

varies during various season. Ningthoukhong 

recorded highest number of pesticides during 

monsoon and pre-monsoon while Thanga and 

KLNP recorded highest during post monsoon and 

winter. The Fish Embryo Toxicity test shows delay 

in development activities as well as phenotypic 

changes at 48 hours post fertilization. Further, 

human risk assessment of water shows higher 

concentration of pesticides including Endrin, DDT, 

Endrin Aldehyde, Aldrin and BHC beyond the 

permissible limit and Hazard Quotient is high 

which is expected to pose a serious threat to the 

local people depending on lake water and also to the 

important fauna including the highly endangered 

Rucervus eldii eldii.  

 

This finding clearly indicated that there was gross 

contamination of Loktak lake water and the people 

using the water for drinking are at high risk of 

disease as the water of the lake is highly polluted 

with the pesticides and not suitable for consumption. 

The study identified the need for special attention to 

manage the pollution sources of pesticides through 

awareness and training program among the 
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stakeholders on the harmful effect of pesticide for 

sustainable management of the lake ecosystem. 

 

Key words: Risk assessment; anthropogenic; 

Loktak Lake; Organo chlorine pesticides; Hazard 

quotient 
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Global warming and regional eutrophication are 

two major environmental changes in the coastal 

wetlands of China, but how these changes affect 

interactively the nitrogen dynamics of China coastal 

wetlands remains unknown. Here we conducted an 

experimental study to investigate possible effects of 

3 � warming and excessive nitrogen loading (30 g N 

L
-1

 of NH4
+
-N and NO3

-
-N) and their interactions on 

nitrogen dynamics of soil, biomass and litter fall of 

Avicennia marina, a pioneering mangrove species 

and Bruguiera gymnorrhiza, a late succession 

mangrove species in southeastern China. Nitrogen 

contents and their isotopic ratios of leaf, soil and 

tidal water were measured prior to and every three 

months after the initiation of both temperature and 

N loading treatments. The first-year preliminary 

data indicates that warming and eutrophication both 

promoted nitrogen absorption in A. marina, but not 

in B. gymnorrhiza. Warming and eutrophication had 

significantly increased mangroves soil inorganic 

nitrogen in the early stage of experimental 

treatments. The interactions between global 

warming and regional eutrophication on plant and 

soil N metabolisms were found only in the 

pioneering mangrove species. The first year 

treatments of 3 � warming tended to speed up 

nitrogen cycling but the excessive N loading had 

the opposite effects, which required further longer 

term studies to elucidate the mechanisms for such 

differential responses of mangrove wetlands to 

global and regional environmental changes. The 

implications of these findings for predicting future 

mangrove dynamics in China and other Asian 

countries were discussed. 

 

Key words: Climate change; nitrogen loading; 

mangroves; nitrogen cycle; nitrogen isotope 
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This study focused on the phosphorus migration 

and transformation in sediments in eutrophic Lake 

Dianchi. Four experiments were compared to 

investigate the effects of cyanobacterial growth on 

the supply of phosphorus: sediment plus lake water 

and inoculation of cyanobacteria (SWA), sediment 

plus lake water (SW), lake water and inoculation of 

cyanobacteria (AW), and lake water only (W). 

Results showed the changes in the forms of 

phosphorus in the sediments over the course of the 

cyanobacterial bloom. There was a persistent 

correlation between the development of 

cyanobacterial blooms and the increase of soluble 

reactive phosphorus (SRP) in the lake water. 

Inorganic phosphorus (IP) and NaOH-P were 

potentially more available forms of phosphorus. 

The principle diagram of phosphorus mobility 

showed that most of the released phosphorus from 

sediments was absorbed by cyanobacteria. The 

development of cyanobacterial blooms promoted an 

increase in pH and a decrease in the redox potential 

of the lake water. The structure, function, and 

evolution of the microbial communities in 

sediments were explored in detail using the MiSeq 

method. Sediment provided a nutrient source, 

providing a steady stream of phosphorus for the 

growth of cyanobacteria. Previously, it was thought 

that eutrophication led to the formation of 

cyanobacterial blooms. In contrast, we show that 

the proliferation of cyanobacteria drove the 

sediment phosphorus release. When an outbreak of 

cyanobacterial bloom occurred, the phosphorus in 

the sediment was a significant supply for the growth 

of cyanobacteria. The phosphorus mobility may 

partly explain the outbreak of cyanobacterial 

blooms seen in the local bay despite the better water 

quality, which lay a theoretical foundation for the 

spread of cyanobacterial blooms intensifying 

environmental pollution.  

 

Key words: cyanobacterial blooms; phosphorus 

mobility; sediment release; pH; heat map 
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Namatala wetland, a papyrus wetland in Eastern 

Uganda is part of the Lake Kyoga catchment. The 

wetland is vital for wastewater purification and 

water flow regulation. There is a growing concern 

over the exploitation of the wetland for agriculture 

and the likely loss of regulating services in terms of 

water purification and regulation of hydrological 

flows. The aim of this study was to asses the surface 

water quality within the wetland and to compare the 

nutrient retention efficiency for nitrogen, 

phosphorus and total suspended solids (TSS) within 

the defined spatial units. 

  

To study the water quality variation, the wetland 

was divided into five hydrogeormophic units 

(HGMUs) following morphology, hydrology and 

land use characteristics. HGMU 1 and 2 are located 

in the upstream part of the wetland and 

characterised by the main drainage streams of the 

wetland and mixed dry land agriculture. HGMU 3 is 

a seasonally wet mid- floodplain of the wetland 

characterized by intensive rice farming. HGMU 4 

and 5 are permanently wet units in the downstream 

part of the wetland with moderate rice farming. 

Surface water samples were collected from the 

wetland units per month between January 2015 – 

February 2016 and analysed for nutrients; Nitrogen, 

Phosphorus and TSS. 

 

High concentrations of nitrogen were recorded in 

near inflowing stream HGMUs 1 and 2 with values 

ranging between 1.1 – 1.5 mg/l and 2.1 – 2.7 mg/l 

for the dry and wet seasons respectively. Average 

values of phosphorus were in the range of 0.9 mg/l- 

1.5 mg/l and 2.4 mg/l – 3.1 mg/l for the dry and wet 

season respectively.TSS values ranged between 66 

mg/l – 101 mg/l in the dry season and 120mg/l – 

250 mg/l in the wet season. High concentration of 

all nutrients were observed in the water column of 

HGMU 3 during the wet season with average values 

of 3.6 mg/l nitrogen, 2.9 mg/l phosphorus and 280 

mg/l TSS. In contrast, the nutrient concentrations in 

the downstream HGMU 4 and 5 were low and 

consistent for both seasons with an average value of 

0.74 mg/l for nitrogen, 0.44 mg/l for phosphorus 

and 24 mg/l for TSS. Considering the nutrient 

retention efficiency, lower retention efficiency for 

nitrogen was observed during the dry season in the 

upstream HGMU 1 (10%), HGMU 2 (13%), and 

HGMU 3 (5%).Relatively high retention efficiency 

for phosphorus and TSS was observed within the 

same HGMUs ranging between 24% - 33% and 

45% - 58% respectively. On the other hand, there 

was a reduction in the retention efficiency for 

phosphorus and TSS during the wet season in the 

upstream HGMU 1 and 2 and a negative retention 

efficiency for all parameters in HGMU 3 (-8%, for 

phosphorus, -31% for TSS and -28% for nitrogen).   

Nutrient retention for the downstream HGMU 4 and 

5 was within the same ranges both in the dry and 

wet seasons with average values of 63% 

phosphorus, 53% for nitrogen and 67% for TSS. 

 

The high concentration of nutrients in the water 

column and the reduced retention efficiency of 

HGMU 3 are possibly related to the intensive farm 

management practices involving tillage and 

channelization of the streams during land 

preparation phase at the onset of each growing 

season. This can be expected to increase sediment 

suspension and the release of sediment-bound 

nutrients into the water column. The results 

demonstrate the role of HGMU 4 and 5 as sink for 

the nutrients and highlight the need for regulation of 

rice farming within the wetland to improve nutrient 

retention and protection of water systems 

downstream of Namatala wetland. 

 

Key words: ecosystem services; nutrient retention; 

wetland agriculture; water quality; Namatala 

wetland 
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Riparian wetlands play a vital important role in N 

intercepting and transformation by 

nitrification/denitrification processes. 50 surface 

soil samples were collected from a riparian wetland 

with different land uses (cropland riparian, forestry 

riparian, grassy riparian) and different vegetation 

types (Phragmites australis, Acorus calamus, and 

Zizania aquatica community and a mixed 

community of P. australis and A. calamus) in the 

Chongming Island. The fresh soil samples were 

incubated in laboratory and the denitrification 

enzyme activity (DEA) was determined by 

acetylene inhibition method (AMI). The results 

showed that the riparian soil DEA varied between 

0.69±0.11~134.93±33.72 μgN·kg
-1

·h
-1

. Forestry 

riparian showed significantly higher DEA than the 

other land uses. Compared with the rhizosphere soil 

of the pure plant communities, the mixed 

community of P. australis and A. calamus displayed 

a significantly greater DEA in the rhizosphere soil. 

In addition, low soil salinity can stimulate soil 

denitrification activity, but the DEA was inhibited 

by serious salinization in the west of Chongming 

Island as affected by seawater intrusion. Pearson 

correlation analysis and principal component 

analysis (PCA) indicates that soil dissolved carbon 

(SOC), salinity and NO3
-
-N were major driving 

factors determining the spatial distributions of 



Conference Abstracts 

228 

riparian soil denitrification activity in the 

Chongming Island. Land use changes have resulted 

in soil physicochemical and biological properties, 

and reshape the spatial distributions of riparian soil 

denitrification activity and affected ecological 

service of riparian wetland in the Chongming 

Island. 

Key words: Chongming Island; riparian wetland; 

dissolved organic carbon (DOC); denitrification 

enzyme activity (DEA); salinity gradient; land use 

cover change (LUCC) 
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Cyperus papyrus wetland ecosystems in East Africa 

are at the crux of the opposing needs for 

provisioning and regulating services. Covering as 

much as 10% of total wetland area in Africa, they 

form the basis of rural livelihoods for millions of 

people through provisioning services, including an 

increasing reliance on both subsistence and 

commercial agricultural activities.   On the other 

hand, these wetlands are also thought to be 

important for their regulating services, especially 

those related to protecting downstream ecosystems 

through the retention of excess nitrogen and 

phosphorus inputs. This study aims to examine the 

effect of wetland agricultural activities on nitrogen 

retention functions in papyrus wetlands through a 

synthesis of our current field research, literature, 

and modeling studies.  Modeling studies have 

shown that papyrus wetlands retain 70–90 % of 

nitrogen inputs, even under high harvesting rates, as 

long as the natural vegetation is allowed to grow 

back.  Despite these high retention rates, wetlands 

used for dry-season agriculture show higher levels 

of soil nitrate and lower rates of denitrification 

(ranged in our studies from 0.005 - 0.02 kg N-N20 

m
-2

 day
-1

) than in natural vegetation (up to 0.2 kg 

N-N20 m
-2

 day
-1

). This pattern is consistent across 

rice, livestock, and maize landcover types in several 

wetlands in the Lake Victoria Basin (Namatala 

wetland, Uganda; Nyando wetland, Kenya, and 

Mara wetland, Tanzania).   Nutrient balance 

studies in Rwandan wetlands that have been 

converted to valley-bottom croplands show 

increased nutrient export in both the wet and dry 

seasons in every crop-type examined, including rice 

and maize.  All of these changes are accompanied 

by reduction of soil carbon and soil moisture. Taken 

together, these results show that extensive 

conversion of wetlands to agriculture for 

provisioning services may have the unintended 

tradeoff of sacrificing important regulating services 

which must be considered in policies that aim to 

preserve regulating functions of these important 

wetlands. 

 

Key words: Cyperus papyrus; agriculture; nitrogen; 

denitrification; ecosystem services 
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Dissolved organic matter (DOM) was found to play 

an important role in the process of mercury 

deposition and release from sediment. In this study, 

we did adsorption and desorption experiments on 

Caohai sediment to investigate the influence of 

DOM on the distribution of mercury between water 

column and sediments. The molecular weight 

distribution and chemical composition of each 

adsorbent were determined using ultrafiltration 

membrane technique and elemental analysis 

respectively. The result showed that insoluble 

organic matter of sediment can absorb most 

mercury from water phase and DOM could greatly 

enhance the sorption capacity. Through 

quantitatively characterizes the mercury binding 

potential of DOM in sediment from different part of 

Caohai Wetlands, results show that the exogenous 

DOM included more humic matters than 

endogenous DOM and had higher complex capacity 

than Caohai DOM. The fluorescence quenching 

results reflect that the complex capacity of humic 

components in DOM was from 29.3μg/kg to 

71.4μg/kg, however, the complex capacity of 

protein components was from 6.5μg/kg to 

23.6μg/kg. The desorption experiment indicated 

that insoluble organic matterscould form the most 

stable complexes, however, DOM was favorable for 

the metal transportation. Different mechanism 

dominated the influence of DOM on mercury 

release with variation of DOM concentration. 

 

Key words: Dissolved organic matter; adsorption 

and desorption; Fluorescence spectroscopy; 

Mercury binding ligand; Binding capacity; 

Mercury–sediment interactions 
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Heavy metal enrichment ability of root is stronger 

than other parts of reed (Phragmites Australis) is 

approved in many research while it is still a 

question that which part of the root played a 

decisive role. Reed root is composed with fibrous 

root and rhizome. Although it occupies a small 

proportion in weight fibrous root is definitly an 

important part of reed root system on which seldom 

research focused. We irrigated reed with 

papermaking waste water in 3 different 

concentrations to study the different absorption 

capacity of heavy metal from copper reed rhizomes 

to fibrous root. Results show that: (1) copper ion 

content within rhizomes and fibrous presents the 

same trend in different growing period as fast 

growth period > earing exhibition period > leaf 

period > mature period > sprout the mature period. 

(2) copper ion content within rhizomes and fibrous 

increased with COD concentration test from 

50mg/L to 300mg/L. (3) absorption amount of 

fibrous root reached up to 104.05 mg/kg which 

account for 94% of the total amount of the whole 

root, while transport amount is 17.4117 mg/kg 

which is 6 times of the rhizome. (4) The strongest 

absorption ability of fibrous root appeared in fast 

growth period while the best transform ability 

appeared in mature period and they all presented in 

175 mg/L COD concentration test. The study 

reveals the contribution of fibrous root in reed 

heavy metals absorption which will perfect the 

wetland purification theory and guide the waste 

water purifying projects. 

 

Key words: Phragmites Australis; fibrous root; 

rhizome; papermaking waste water; absorption 

ability; heavy metal copper 
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Phosphorus (P) is a biologically active element, and 

it plays a central role in controlling algae bloom 

formation, which may pose a serious threat to 

freshwater ecosystems. Characterization of P pools 

is vital to understanding the contribution of P to 

water eutrophication.  

 

In this study, classes of dissolved and particulate P 

compounds from May to October in Lake Taihu, as 

well as their relationships with environmental 

factors, were analyzed based on the solution 
31

P 

nuclear magnetic resonance technology (
31

P NMR). 

Classes of dissolved and particulate P are almost the 

same, which mainly consisted of orthophosphate 

(Ortho-P), orthophosphate monoester (Mono-P), 

orthophosphate diester (Diester-P) and 

pyrophosphate (Pyro-P). The dissolved P in heavily 

polluted regions of the lake was dominated by 

Ortho-P which highest concentration occurred in 

May, and other classes (Mono-P and Diester-P) 

with the maximum were in July. In lightly polluted 

regions, dissolved P was dominated by organic P, 

and the concentration of Mono-P decreased from 

May to October, whereas that of Diester-P was 

variable during the investigation period. Statistical 

analysis show that the proportions of Ortho-P in 

total dissolved P was positively correlated with Chl 

a, while Mono-P and Diester-P were negatively 

correlated with Chl a. Different from dissolved P, 

the particulate P varied with the same regularity in 

different lake regions. As P is a key growth-limiting 

factor for phytoplankton, TN: TP mass ratios in 

water was significantly negatively correlated with 

the proportion of Ortho-P and positively correlated 

with Mono-P and Pyro-P in PTP. 

 

Our study indicates that dissolved Ortho-P is the 

preferred classes of P in the aquatic ecosystems and 

its concentration may be affected by major primary 

producers in Lake Taihu. The microenvironment of 

algal blooms is in favor of the transformation of 

dissolved organic P in the water. Compared with 

organic P in particulate P, particulate Ortho-P may 

be released preferentially in the water.  

 

Key words: phosphorus; temporal variation; 31P 

NMR; Lake Taihu  
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Coastal ecosystems have been identified as the most 

valuable ecosystems in the world, but have been 

seriously lost or degraded worldwide mainly owing 

to coastal reclamation. Most works to date has been 

conducted on the effects of coastal reclamation on 

ecosystem function, while relatively less attention 

has been put on their impacts on N cycle associated 

with salt marshes. Here, we provide direct empirical 

evidence to determine reclamation effects on N 

cycle of plant-soil system through sampling in the P. 

australis after ten years following reclamation and 
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S. alterniflora marshes after two years following 

reclamation. Our results showed that N storages of 

plant and soil was significant increased in P. 

australis marsh while decrease in S. alterniflora 

marshes. Whatever, reclamation increase N 

utilization efficiency and N re-translocation ability, 

but decrease N cycling speed. So it indicated that 

reclamation could promote the short-term nitrogen 

retention through plant.   

 

Key words: Coastal marshes; N cycle; N utilization 

efficiency; N cycle speed; reclamation  
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Water eutrophication is a worldwide environmental 

problem. It hindered agricultural irrigation in rural 

area and water supply in city, which has limited 

social economic development. Excess content of 

phosphorus and nitrogen in water can stimulate alga 

reproduction and are key elements for 

eutrophication. Most of water eutrophication 

happens in the non-freezing period of lake or river 

in North China. Freezing period of Yitong River is 

usually from mid November to early April of next 

year and Non-freezing period is from mid April to 

early November. Yitong River in Jilin province and 

is of 343.5 km's long with the basin area of 

8.84×10
3
km

2
. Rural segments are the important part 

of Yitong River to receive phosphorus and nitrogen. 

In this research, we investigated monthly dynamics 

of contents of total nitrogen (TN) and total 

phosphorus (TP) in rural segments of Yitong River. 

The purpose of this research was to find regulations 

of contents of phosphorus and nitrogen and put 

forward some suggestion for improving water 

quality. According to our research, Monthly 

dynamics of TN and TP in Yitong River were 

similar: TN or TP increased with the weather 

getting warm and reached the highest value in May 

or June, and then they kept lower level in the 

following months. TN hit the maximum value in 

June and reached the minimum value in April. The 

highest value of TN was 13.9 times of the lowest 

value. TP kept higher value in May and June. It hit 

the maximum value in May and reached the 

minimum value in September. The highest value of 

TN was 7.31 times of the lowest value. Farmers in 

North China begin planting crops and fertilize the 

crops. Excess fertilizer including nitrogen and 

phosphorus ran into the river with the surface runoff, 

as a result, the contents of nitrogen and phosphorus 

begin increasing from this time. The concentration 

of nitrogen and phosphorus were decreased from 

July due to the increasing of river runoff because of 

the high of rainfall July and August. From 

September, farmers begin to harvest the crops and 

less fertilizer was released in the field, accordingly, 

TN and TP was in lower level. Therefore, contents 

of nitrogen and phosphorus in river are relevant to 

agricultural activities and precipitation. Reducing 

the amount of fertilizer and control non-point 

pollution are important approaches to harness the 

rural segment of river in non-freezing period. 

 

Key words: nitrogen; phosphorus; river; 

non-freezing period; eutrophication 
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Plant stoichiometric characteristics are often used to 

infer nutrient availability or the type of nutrient 

limitation. However, there is still debate because 

plants can store excess nutrients and have different 

survival strategies. To determinate how much the 

trophic statuses of lakes affect stoichiometric 

characteristics (carbon (C): nitrogen (N): 

phosphorus (P)) of submersed macrophytes and 

estimate the relative contribution to variation of 

stoichiometric characteristics between lake 

differences and interspecific differences, we 

investigated four common submersed macrophytes 

(i.e. Potamogeton maackianus, P. pectinatus, P. 

malaianus and Myriophyllum spicatum) in three 

plateau lakes with contrasting trophic statuses (i.e. 

oligotrophic: Fuxian Lake, mesotrophic: Erhai Lake, 

eutrophic: Dianchi Lake) in Yunnan plateau, 

southwest of China. The results indicated that there 

were no significant differences in plant C: N, C: P 

and N: P ratios among the three lakes for most of the 

four submersed macrophytes. However, significant 

interspecific variation was found among the four 

species. There were no significant differences for N: 

P ratios among the three lakes in both P. 

maackianus and P. pectinatus, but not for P. 

malaianus and M. spicatum, which indicated 

different interspecific stoichiometric homeostasis. 

C and N concentrations and C: N ratios of 

submersed macrophytes were mainly determined 

by species variation, while P concentrations and C: 

P ratios were mainly determined by lake variation. 

Our study suggested high interspecific differences 
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but robust homoeostasis for C: N: P stoichiometric 

characteristics of submersed macrophytes in 

response to different trophic statuses in plateau 

lakes. The study also benefits ecological restoration 

of degraded lakes for submersed macrophytes 

selecting. 

 

Key words: C: N: P stoichiometric characteristics; 

submersed macrophyte; plateau lake; nutrient 

status 
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To explore the potential value of biogas slurry to 

partly replace the chemical fertilizer in cultivation 

of the Chinese aquatic vegetable, Ipomoea aquatica 

Forsk., the plants after receiving 0.12%~12% of 

diluted biogas slurry (equal to 1 ~ 100 mg·L
-1

 

nitrogen) were studied in a laboratory experiment. 

Our results showed that low and medium levels 

(0.12%~0.60%) of biogas slurry stimulated the 

growth of the plants, as regeneration rates, growth 

speed and biomass accumulation were all increased 

compared to the control. 1.20% of the slurry 

inhibited the growth of the plants, and all plants 

died in 12.00% of biogas slurry treated group. 

While chlorophyll content reached the maximum 

with 0.24% of biogas slurry, net photosynthetic 

rates (Pn) together with the maximum Pn (Pmax), 

light compensation points (Ic) and dark respiration 

rates (Rd) were all enhanced in low and medium 

levels of biogas slurry treated groups. Analysis of 

chlorophyll fluorescence revealed no significant 

changes on the maximum quantum efficiency 

(Fv/Fm) of open photosystem II (PSII), however, 

quantum yield of PSII (ΦPSII) and photochemical 

quenching (qP) of the plants were both increased, 

while non-photochemical quenching (NPQ) were 

decreased. The results suggest that biogas slurry can 

be used as fertilizer substitute in aquaculture of I. 

aquatica, but the content of the slurry should be 

strictly controlled. We suggest a level of 

0.24%~0.60% of diluted biogas slurry (about 2 ~ 5 

mg·L
-1

 of nitrogen) to be used in application. 

 

Key words: aquaculture; biogas slurry; fertilizer; 

growth rate; photosynthesis; vegetable 
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Hui Zhao
1,2

, Wen Yang
1
, Yajun Qiao

1
, Shuqing 

An
1,2

 

 

(
1
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Changshu (NJUecoRICH), Changshu, Jiangsu, P. R. 

China, 
2
School of Life Science and Institute of 

Wetland Ecology, Nanjing University, Nanjing, P. R. 

China) 

 

The nitrogen (N) cycle is one of the most important 

chemical cycles in coastal wetlands. It not only 

affected the self-regulation mechanism of wetland, 

but also showed a special kinetics process which 

was correlated with a series of global environmental 

problems in the Earth Surface System. Reclamation, 

as an effective means to solve the problem of 

population and land resources shortage in China, 

could significantly alter the soil physio-chemical 

properties and the growth of plant in coastal 

wetland, finally affect the nitrogen cycle of 

ecosystem. For understanding the effects of 

reclamation on the nitrogen cycle in coastal wetland 

which can alleviate the adverse effects of 

reclamation activities, we conducted some field 

experiments in Jiangsu Yancheng Wetland National 

Nature Reserve and Dafeng Milu National Nature 

Reserve to test the differences of soil nitrogen forms 

and distribution, soil nitrogen mineralization and 

plant nitrogen storages between natural and 

reclamation areas in three typical wetlands 

(Phragmites australis, Suaeda salsa and Spartina 

alterniflora). The results indicated that: 

Reclamation significantly increased the soil 

nitrogen net mineralization rate (RN), soil 

ammonification rate (RA) and soil nitrification rate 

(RX) in P. australis marsh. At the same time, 

reclamation significantly decreased the soil RN and 

RA in S. alterniflora marsh, with no effect on the 

soil N mineralization in S. salsa marsh. According 

to the regression analysis, we found that in P. 

australis marsh, soil water content which was 

changed by reclamation was the main impact factor 

on soil nitrogen mineralization. In addition, we also 

found that soil RX in all three typical wetlands was 

much lower than the soil RA, and it can be explained 

by the high soil moisture in coastal wetland. 

Therefore, the soil RN was mainly contributed by 

RA in our study. 

 

Key words: Reclamation; Nitrogen cycle; Coastal 

wetland; Phragmites australis; Suaeda salsa; 

Spartina alterniflora 
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Cross-shore mass transport by the coastal-trapped 

waves 

Lin Jiang, Changming Dong 

 

(Nanjing University of Information Science) 

 

Cross-shore mass transport is an important process 

in the variation of the wetland along a coast. There 

are many physical processes which cause the net 

cross-transport, including the coastal–trapped 

waves (CTW). An analytical model with bottom 

friction and free sea surface is developed. The 

model is applied to the Chinese coastal area to 

estimate the cross-shore transport by the CTW. 

 

Key words: coastal–trapped waves; mass transport; 

Chinese coastal area 

 

 

 

Challenges in Hydrologic Modeling of 

Low-gradient Coastal Freshwater-Tidal Forests: A 

Case Study of South Carolina, U.S.A. 

Devendra M Amatya
1
, S. Panda

2
, and Carl C 

Trettin
1
 

(
1/

Research Hydrologist and Team Leader, Center 

for Forested Wetlands Research, USDA Forest 

Service, Cordesville, South Carolina, USA and 

Associate Professor, Institute of Environmental 

Spatial Analysis, University of North Georgia, 

Oakwood, Georgia, USA) 

 

Coastal forested wetlands serve as transitional areas 

between terrestrial and estuarine aquatic systems.  

While these systems provide valuable ecosystem 

services including water storage, flood buffering, 

filtering and removing pollutants, storm protection, 

recreational opportunities, and wildlife and aquatic 

habitat, these areas are also becoming vulnerable to 

developmental impacts.  A multi-scale 

ecohydrology monitoring and modeling framework 

at the USDA Forest Service Santee Experimental 

Forest (SEF) on the South Carolina coastal plain is 

expanding its long studied low-gradient1
st
, 2

nd
, and 

3
rd

 order forested watersheds to interface with fully 

tidal freshwater systems downstream representing a 

4
th

 order watershed.  Although the upstream 

low-gradient freshwater watersheds have been 

successfully modeled for predicting hydrology, 

there is only a limited information on 

eco-hydrologic predictions for the tidal freshwater 

systems possibly because of a challenging task to 

model these systems dominated by hydrology and 

hydraulics of complex fluvial systems with tidal 

channels/floodplain, by-directional flows, and 

backwater effects.  

 

This presentation will first highlight earlier 

modeling results for hydrologic predictions using a 

proprietary MIKESHE model for the 2
nd

 order 

watershed followed by a public domain-based 

SWAT (Soil and Water Assessment Tool) model for 

the 3
rd

 order (WS 78) watershed, both of which are 

non-tidal and just upstream of the 4
th

 order tidally 

influenced watershed recently being considered for 

a study.  Although both of these distributed 

watershed-scale ecohydrologic models have the 

capability to use high resolution LIDAR data for 

developing DEMs for accurate watershed and 

subwatershed drainage areas and stream 

hydrography, and parameterizing surface 

depression storage, stream hydraulic characteristics 

(channel length, bed slope, and width) together with 

SONAR based stream bathymetry data, we 

hypothesize that MIKESHE-MIKE11 linked 

comprehensive model will be able to more 

accurately simulate the hydrologic and hydraulic 

transport processes in the tidally influenced stream 

reaches of this 4
th

 order watershed.  We attempt to 

present this using an example of measured shallow 

ground water table and the stream stage dynamics, 

potentially driving the hydrologic processes and 

stream hydraulic transport along a tidally 

influenced riparian reach on this 4
th

 order watershed. 

Such an early evaluation is essential before 

selecting a model as a decision making tool for 

assessing the impacts of disturbances on water 

balance, hydrologic and biogeochemical processes 

including carbon, greenhouse gases, and mercury 

flux and transport, characteristic to these 

transitional freshwater tidal areas that are becoming 

critical for sustainable management of water yield 

and other ecosystem services in the face of 

changing land use and climate and sea level rise.  

 

Key words: Hydrologic processes; Stream 

hydraulic processes; Water Table; 

MIKESHE/MIKE 11; SWAT; Santee Experimental 

Forest 
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Hydraulic and geomorphic controls on the extent 

of tidal freshwater forested wetlandsin the 

southeastern US.  

Thomas M. Williams
1
 

 

(
1
Belle Baruch Institute of Coastal Ecology and 

Forest Science, Clemson University, P.O. Box 596, 

Georgetown, SC, 29442, USA, 

tmwllms@clemson.edu) 

 

The extent of tidal freshwater forested wetlands 

(TFFW) are the result of the interaction of river 

flooding, tidal range and timing, and geomorphic 

land forms of each estuarine area.  Estuaries and 

tidal wetlands form where large rivers meet the sea.  

The estuarine zone consists of a zone of reversing 

flow with mixing of fresh and salt water and a zone 

of tidal fluctuation of fresh river water. The 

estuarine zone extends inland over a variable length 

of the river valley, which depends on land slope, 

tidal range, and inlet hydrodynamics.  In addition 

to those geomorphic factors, the interaction of river 

flow and tide height determine the boundary 

between the mixing zone and tidal freshwater, as 

well as salinity in the mixing zone. In the 

southeastern US, large expanses of TFFW extend 

along major rivers while smaller stands can be 

found along tributaries the join the river within the 

estuarine zone.  TFFW of the southeastern US 

tolerate only modest salinity, <2ppt, and require 

some aerobic soil for regeneration.  This paper will 

discuss how gravitational, climatic, and 

geomorphic factors influence the upstream height 

and influence of the tide, as well as seasonal and 

hydrologic factors that influence the rate of 

freshwater flow.  Finally, how these factors impact 

the extent and health of TFFW in this region.  

 

Key words: Tidal frshwater forested wetlands; 

southeastern US; river flow; inlet geomorphology 

 

 

 

Long-term variation of cypress productivity in 

tidal and non-tidal wetlands 

William H. Conner and Jamie A. Duberstien 

 

(Baruch Institute of Coastal Ecology and Forest 

Science, Clemson University, Georgetown, South 

Carolina, USA; wconnerclemson.edu) 

 

The southeastern USis endowed with a wealth of 

natural resources in its coastal regions, including 

floodplain forests and tidal freshwater forested 

wetlands.  These resources provide critical 

ecosystem services, including timber production, 

maintaining water reserves and quality, recharging 

groundwater, recycling nutrients, sequestering 

carbon, food production that supports entire food 

webs, biodiversity conservation, recreation, and 

tourism. The current and future status, productivity, 

and sustainability of these coastal natural resources 

depend on their resilience to both biophysical and 

social drivers of environmental change. However, 

one of the problems in developing management 

practices for coastal wetland forests is the difficulty 

in adequately describing productivity relations and 

predicting how the structure and function of these 

communities might be affected by natural or 

anthropogenic disturbances.  

 

Community response to environmental change 

often occurs over decadal time scales, and the 

majority of reported studies are for 1–3 years in 

duration.  During this presentation, we will 

examine changes in forest structure, composition, 

and aboveground net primary production from 

long-term studies (various time periods from 1984 

to present) conducted in Louisiana, Georgia, and 

South Carolina (USA). While relationships between 

leaf litterfall and soil salinity along a gradient can 

be well defined with 3-5 years of data, relationships 

with tree growth patterns across the same gradient 

are still not clear with 20 years of data.  The degree 

of hurricane wind/storm surge damage affects the 

timing and pattern of forest productivity in both 

tidal and non-tidal wetland forests.  We have also 

found that salinity, soil total nitrogen, flood 

duration, and flood frequency affect tree growth, 

litter fall, and basal area the greatest, and in 

predictable ways.  Even small concentrations of 

salinity (e.g., <2 g/L) can drastically decrease tree 

growth rates (i.e., increases in basal area) and litter 

fall production and reduce surface elevation in these 

intertidal forests. 

 

Long-term studies allow us to examine forest 

structure and tree growth changes as water levels 

rise and to look at the variation in response by 

different community types that exist along a 

flooding gradient. This is especially important in 

coastal areas of the southeastern United States 

where rising sea levels are altering productivity and 

community composition. In addition, long-term 

studies allow us to track the response of different 

tree species and overall forest communities before 

and after hurricanes impact an area allows, and 

contrast how the forest communities change 

through time with and without hurricane 

disturbance. 

 

Key words: freshwater forested wetlands; cypress; 

coastal wetlands; disturbance; tree growth 
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Substantial nitrogen export from drained coastal 

peatlands under increasing drought and storm 

events 

Hongjun Wang
1
*, Curtis J. Richardson

1
, Mengchi 

Ho
1
 and Neal Flanagan

1
 

 

(Duke University Wetland Center, Nicholas School 

of the Environment, Box 90333, Duke University, 

Durham, North Carolina 27708 

USA,*hw93@duke.edu) 

 

There has been a massive increase in coastal 

eutrophication over last century due to increased 

runoff input of nitrogen from landscape alterations. 

Peatlands, covering 3% of land area, have stored 

about 12-21% of global soil organic nitrogen over 

millennia and are now often drained and farmed. 

These stored nitrogen in peat may be released by 

prolonged droughts followed by heavy storms and 

later transported to marine ecosystems. In this study, 

we collected peat monoliths from drained, natural, 

and restored coastal peatlands in the Southeastern 

U.S., and conducted a microcosm experiment 

manipulating prolonged-drought and storm events 

to (1) test whether storms could trigger a pulse of 

nitrogen export from drought-stressed peatlands 

and (2) assess how plant communities shift induced 

by differentially hydrologic managements affects 

nitrogen export. 

 

During the drought phase, we observed a significant 

temporal variation in net nitrogen mineralization 

rate (NMR). NMR spiked in the third month and 

then decreased rapidly, which indicates that drought 

duration significantly affects nitrogen 

mineralization in peat. In the drained site NMR 

reached up to 490±110 kg ha
-1

 yr
-1

, about 5 times 

higher than in the restored site. After the 14-month 

drought, simulated heavy storm stimulated high 

nitrogen release. In the discharge waters, 

concentrations of total dissolved nitrogen in the 

monoliths from the drained site (72.7±16.3 mg L
-1

) 

was about 9 times higher than from the restored site. 

Our results indicate that previously drained 

peatlands under drought are a potent source of 

nitrogen export. Moreover, drought-induced plant 

community shifts to herbaceous plants substantial 

raise nitrogen release with lasting effects by altering 

litter quality in peatlands.     

 

Key words: Drought; eutrophication; nitrogen 

mineralization; peatlands; plant community; storm 

 

 

 

Wetland variation along the western coast of the 

East China Sea 
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(
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[2]

Nanjing University of Information 

Science and Technology (NUIST); Nanjing, China) 

 

To investigate the tidal wetland variation along the 

Chinese coast of the East China Sea, a numerical 

model with the coastal wet-dry module is applied to 

the study a long-term variation of the coastal 

wet-dry area. 

 

It is found that there are multiple-scale variations in 

the wetland in the eastern Chinese coast: 

intraseaonal, seasonal and interannual variation. 

The spatial variations of the wetland along the coast 

are also presented in the numerical solution. The 

mechanisms to drive the variation are discussed.  

 

Key words: wet-dry; numerical model; 

multiple-scale variation 
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SAR images 
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The advantage of SAR over other satellite data is 

that it can penetrate clouds andtake direct 

measurements of the earth surface roughness, and 

carry very-high-resolution data. The satellite SAR 

images for the last decade have been collected and 

processed to analyze the wetland variation along the 

Chinese coast. Wetland presents outstanding 

characteristics in SAR images. Due to the influence 

of tides, waves and other large-scale processes, the 

line separating land from water changes with time. 

According to these characteristics, specific image 

processing techniques are developed to extract the 

contrast between the water and land points. The 

seasonal and interannual variation of wetland along 

the Chinese coast isrevealed in the collected SAR 

images. 

 

Key words: wetland; SAR 
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Tidal freshwater forested wetlands ecosystems 

global warming impact related management 

decision support with advanced geospatial 

technology 

Sudhanshu Panda
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2
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2
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3
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Government, Marietta, GA) 

 

Tidal freshwater forested wetlands (TFFW) in the 

rapidly urbanizing landscape of the southeastern 

Atlantic coastal plain are immensely affected by the 

saline/brackish water intrusion. Soils, landuse, and 

the topography of the region play a much bigger 

role in the saline/brackish water intrusion. TTFW in 

the lower coastal plain, Charleston County, South 

Carolina was used as the area of interest (AOI) for 

this study of quantifying and analyzing the climate 

change based impact and subsequent ecosystems 

preservation decision support with the geospatial 

technology usage. The objectives of this study are 

to: i) acquire and process high resolution LiDAR 

data to develop high resolution DEM for the AOI; ii) 

use the average climate change related high tidal 

surge heights and high-resolution SSURGO soil 

characteristics to develop land topography decision 

support model to differentiate the area affected by 

salt water intrusion into the TFFW; and finally, iii) 

use advanced object based image analysis (OBIA) 

image segmentation algorithm to classify the 

affected ecosystem landuse for future management 

decision support. Charleston County mosaicked 

high resolution (3m) DEM was downloaded from 

USDA-NRCS Geospatial Data Gateway. Initial 

watershed (Cooper Basin) delineation was 

conducted using the Soil and Water Assessment 

Tool (SWAT) model with the confluence point of 

Tidal Creek to Charleston Bay considered as the 

end point for the analysis. Then the same 3 m DEM 

was used to delineate the area under 2 m (high 

estimated tidal height in recent years in Atlantic 

Ocean) ground elevation showing that these coastal 

ecosystem will be under submergence in high tide 

period. Another study was conducted on these areas 

under 2 m elevation with the use of SSURGO soil 

data. Hydrologic group (HG), porosity, texture, and 

available water storage/capacity (AWS) 

characteristics of the soil explain about the problem 

associated with the saline water discharge. 

Therefore, these soil characteristics were used to 

determine the TFFW area that will certainly be 

affected by tidal surge based saline water intrusion. 

High resolution (30 cm) LiDAR tiles were obtained 

from SC DNR and mosaicked for the study area. 

The mosaicked LiDAR was then processed to 

develop the nDSM and subsequent ground 

elevation raster (DEM), shrub raster, and short tree 

raster, and tall tree raster using different returns of 

the raster. Finally, 1 m resolution National 

Agricultural Imagery Program (NAIP) imagery for 

the watershed was used along with the LiDAR 

based rasters to develop rule sets and perform 

image segmentation with OBIA to differentiate 

plant species, and other land uses in the affected 

TFFW. Pre-ground verification of land uses, shrub 

raster, short tree raster, tall tree raster, and other 

height raster created from LiDAR data were used 

for training sample development in OBIA. The 

study outcome provided a distinctly tidal 

surgeimpacted area in the TFFW ecosystem in the 

AOI along with a habitat analysis. This study will 

help the coastal managers to complete prudent 

coastal management decision support for the TFFW 

preservation from the future global warming related 

impact. 

 

Key words: Tidal freshwater forested wetlands 

(TFFW); LiDAR, Object Based Image Analysis 

(OBIA); Soil and Water Assessment Tool (SWAT); 

DEM; nDSM, Image Segmentation 

 

 

 

 

 

 



Conference Abstracts 

237 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shifts in Foundation Species Consequences for the Structure 

and Function Coastal Wetlands



Conference Abstracts 

238 

Symposium 

Climate driven alteration of mangrove-saline 

marsh plant community composition and structure 
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1
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2
Department of Biology, University of 
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Climate change is anticipated to result in warmer 

temperatures and accelerated sea-level rise, 

yielding both poleward and upslope mangrove 

migration.  We conducted field studies to 

investigate the effects of, and limitations on, 

mangrove expansion at two locations. The first 

study (Lower Florida Keys) examined 

constraintson the upslope migration of the 

mangrove community (red mangrove, Rhizophora 

mangle, black mangrove; Avicennia germinan; and 

white mangrove, Languncularia racemosa) into 

areas with limited soil development and sparse, 

halophytic vegetation. The second study, near the 

northern black mangrove latitudinal limit (Cedar 

Key, Florida), examined mangrove expansion into 

salt marsh. 

 

At the Lower Florida Keys location, multivariate 

analysis indicated that red mangrove cover was 

positively associated with soil depth and organic 

matter, white mangrove cover was positively 

associated with elevation, and black mangrove 

cover was positively associated with extractablesoil 

salinity. RSET data indicated that sediment 

accretion is transient and variable, but that pulsed 

disturbance events associated with tropical storms 

likely play an important role in redistributing 

sediment to upslope areas, facilitating the 

establishment of mangrove communities.  At the 

location near the mangrove latitudinal limit, 

transects were established fromblack mangrovesof 

two size classes into adjacent salt marsh. At large 

tree transects, live root biomass was greater at the 

ecotone than either themangrove forest or salt 

marsh, but not atsmall treetransects, likely due to 

less time since mangrove establishment. 

Byunderstanding plant-soil dynamics at 

mangrove-marsh ecotones in these locations, we 

have gained insights into future ecotone responses 

under expected climatic shifts. 

 

Key words: carbon dynamics; climate change; 

coastal wetlands; plant community shifts; sea-level 

rise 

 

Mangrove encroachment into saltmarsh in SE 

Australia: implications for ecosystem services 
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(
1
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2
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The widespread encroachment of mangrove into 

saltmarsh has been documented for the over 

3000km of coastline across SE Australia, ranging 

from subtropical Queensland, through New South 

Wales, Victoria and South Australia. Studies 

utilising the historical air photographic record have 

documented a consistent increase in the area of 

mangrove, primarily the grey mangrove Avicennia 

marina, at the expense of herbaceous saltmarsh, 

primarily consisting of the chenopod Sarcocornia 

quinqueflora and the C4 grass Sporobolus 

virginicus.  While changes in rainfall have been 

associated with mangrove encroachment in SE 

Queensland, the most significant driver of change 

across the region appears to be sea-level rise, with 

SET installations showing an accretion deficit in 

saltmarsh relative to local sea-level trends 

(Saintilan et al. 2014).  

 

The widespread shift in dominant shoreline 

macrophyte from saltmarsh to mangrove has 

several important implications for ecological goods 

and services associated with the intertidal 

environment. Recent research has demonstrated 

higher carbon sequestration in mangroves within 

the invasion front (Kelleway et al. 2016), 

particularly after several decades of colonisation. 

This may also be associated with increased surface 

elevation gain, suggesting that mangrove 

encroachment facilitates resilience to sea level rise. 

However, for several organisms utilising coastal 

wetlands, mangrove and saltmarsh are of quite 

different value as habitat. Migratory shorebirds 

largely avoid mangrove, preferring open saltmarsh 

habitat for roosting. Bats forage primarily across 

open saltmarsh or at the saltmarsh-mangrove 

interface (rather than within closed mangrove 

canopy. Also, stable isotope analyses have 

demonstrated the incorporation of saltmarsh detrital 

carbon into estuarine foodwebs, while this has not 

been demonstrated within the region for mangrove. 

The implications are that continued sea-level rise 

will lead to further mangrove encroachment, which, 

while allowing for increased resilience of the 

intertidal flat, will promote profound shifts in 

ecological structure of estuaries.  

  

Key words: coastal wetland; encroachment; 

ecosystem service; climate change 
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(
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Cordgrass (Spartina alterniflora) was introduced to 

China from the USA. It grows vigorously in China 

and has spread over much of the Chinese coast, 

mixed with mangroves in the south. In the United 

States, a similar geographic distribution pattern 

occurs where S. alterniflora is native. The ecotone 

between mangroves and S. alterniflora is affected 

by climate change and human impacts, and 

therefore provides a ideal model system for 

understanding the responses of coastal wetland 

vegetation to global change and anthropogenic 

impacts. In order to protect and restore mangrove 

wetland in China, there is an urgent need to 

understand the patterns and mechanisms of S. 

alterniflora invasion and the subsequent ecological 

effects of S. alterniflora on the native mangrove 

ecosystem. 

 

We study the mechanisms by which mangroves and 

S. alterniflora interact across three different spatial 

scales (latitudinal, estuarine and intertidal gradient), 

with manipulative with and without competition 

from S. alterniflora at field sites, to investigate the 

growth and interactions between transplanted 

mangrove seedlings and S. alterniflora along 

different environmental gradients (temperature, 

salinity, and vertical elevation) in order to 

understand how the mechanisms maintaining the 

mangrove-Spartina ecotone are affected by biotic 

and abiotic factors, and to predict how this ecotone 

is likely to change in the future. 

 

Concurrently, by comparing the species traits, 

interspecific interactions, and abiotic conditions 

between China and US, we will seek to understand 

why the dynamics of the interaction between S. 

alterniflora and mangroves are proceeding so 

differently in the US and China, identify the main 

drivers for invasion, and predict the future status of 

the mangrove-Spartina ecotones of these two 

regions. 

 

The results of this study will provide scientific 

support for ecological and environmental 

conservation, as well as shedding insight into how 

these vital habitats will respond to global change. 

 

Key words: interspecific interaction; environmental 

gradient; mangrove-salt marsh ecotone; global 

change; biological invasion 
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The coastal wetland vegetation has been widely 

recognized for its ability in mediating the physical 

environments, through hydrodynamics, sediment 

dynamics and consequent morphology. Meanwhile, 

the biological processes within coastal wetland 

ecosystems depend on morphological and physical 

forcing. This two-way coupling of biological and 

physical interaction can be described using the term 

of ‘biomorphodynamics’ (Murray et al., 2008). The 

saltmarshes and mangroves in the southeast coast of 

China provide striking examples for 

biomorphodynamic studies.  

 

In this work, we present a concrete example of 

biomorphodynamic studies which aims to examine 

the links between biological and physical processes, 

in association with the spatial competition between 

local mangroves and the exotic Spartina 

alterniflora. Yunxiao Mangrove National Natural 

Reserve, where the coexistence of mangroves and 

saltmarshes dominates the upper part of the tidal 

flat, was selected to carry out fieldwork. Both 

long-term remote sensing image analysis, and 

short-term in situ observations of hydrodynamics, 

sediment dynamics and morphology, as well as 

vegetation investigations and experiments were 

used in this study to explore the two-way coupling 

of bio-physical interactions. 

 

Long-term remote sensing image analysis, reading 

back to 1988, revealed that over a long-term scale, 

the mangrove was not invaded by exotic Spartina 

alterniflora, but the expansion rate of the mangrove 

was retarded by the presence of Spartina 

alterniflora. Differently from the expansion of 

Spartina alterniflora which was mainly caused by 

the growth of patches, the mangrove spread either 

parallel to isobaths or along the tidal creeks.  

 

The hydrodynamic and sediment dynamic 

observations found the significant difference 

between the mangrove and the saltmarsh, in terms 

of their influences on the benthic boundary layer 

conditions. The mangrove showed a better ability in 

reducing hydrodynamic forces than the saltmarsh, 

but the latter was found to be better at accumulating 

sediments. However, their effects on the physical 

environment were relevant to the water level 

changes. The rotation of the flow by the mangrove, 

together with the energy dissipation at different 

water levels, was able to explain the pattern of 

mangrove spread. 
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The field experiments of transplanting seedlings 

revealed that the seedlings could perform their best 

ability of altering hydrodynamics and sediment 

dynamics when they were planted into the 

sub-environments created by their own adults. This 

fact might explain why the mangrove was not 

invaded by the saltmarsh grass from a physical 

stress point of view.  

 

In summary, the preliminary results of our 

observations focus on the links between the 

physical conditions and the vegetation changes 

within the coastal wetland, as a representative case 

of biomorphodynamic studies. The data revealed 

that the mangrove trees and saltmarsh grass showed 

different ways of altering physical environments 

and in return, this difference affects their spatial 

competition. Therefore, the biomorphodynamics 

should be considered in the future coastal wetland 

restoration and conversation. 

 

Key words: biomorphodynamics; mangrove; 

saltmarsh; in situ observation; bio-physical 

interaction 
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Across the globe, coastal wetland vegetation 

distributions are changing in response to climate 

change. The increase in global average surface 

temperature has already caused shifts in the 

structure and distribution of many ecological 

communities. In parts of the southeastern United 

States, increased winter temperatures have resulted 

in the poleward range expansion of mangroves at 

the expense of salt marsh habitat. The climate 

change-induced expansion of mangroves into salt 

marsh could significantly alter the carbon (C) 

storage capacity of wetlands, which have the 

highest average C storage per land area among 

unmanaged terrestrial ecosystems. In this study, we 

quantify current C stocks in ecotonal wetlands 

across a 342 km latitudinal gradient of mangrove- 

to- marsh dominance in Florida. We quantified 

ecosystem C stocks through measurements of above 

and belowground biomass and soil C. Interior 

mangroves had the highest C stocks (306.4 ± 23.15 

Mg C ha
-1

), followed by fringing mangroves (239.4 

± 30.48 Mg C ha
-1

), then the salt marsh mangrove 

transitional zone (179.0 ± 21.80 Mg C ha
-1

), and 

marshes (122.9 ± 5.031 Mg C ha
-1

). At all sites, soil 

C comprised the majority of the ecosystem C stock 

(43-99%). Mangrove expansion could account for a 

globally significant increase of terrestrial C storage, 

which may exert a considerable negative feedback 

on warming.  

 

Key words: Carbon; mangroves; salt marsh; 

climate change 
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In order to relieve the pressure on land resource 

from huge population, reclamation has occurred in 

many coastal wetlands. Plants can maintain their 

elemental composition within normal limits despite 

the variations of external conditions. Reclamation 

may affect carbon (C), nitrogen (N) and phosphorus 

(P) stoichiometry in plant to some extent by altering 

physical and chemical properties of soil in coastal 

wetland. We reported the seasonal dynamic of C, N 

and P stoichiometry in root, stem and leaf of Suaeda 

salsa (L.) Pall. and in soil between reclamation 

plots and natural plots. Our results of three-way 

ANOVA indicated that sampling season always had 

significant effect on C, N, P concentrations, and 

their ratios; organ had no significant effect on N, P 

concentration and N:P; plot type had no significant 

effect on N concentration and C:N. Through the 

restricted maximum likelihood (REML) method, 

we found that sampling season explained the most 

variability in tissue N and P contents, C:N, C:P, and 

N:P, while organ explained the most variability in 

tissue C content. By independent sample T-test, we 

found that reclamation affect more on C, N, and P 

stoichiometry of stem than that of root and leaf on 

the whole. While there was no difference between 

reclamation plots and natural plots for soil C, N, and 

P contents in four seasons. For three organs, C 

concentration had peak values in autumn and 

minimum values in spring, while N concentration 

had peak values in spring and minimum values in 

autumn. For P concentration, three organs all had 

peak values in spring; however, root had minimum 

value in winter, stem had that in autumn, and leaf 

had that in summer. The seasonal dynamic of C, N, 

and P stoichiometry in leaf of Suaeda salsa were 

much steadier than that in root or stem under the 

drive of reclamation. 
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Tropical mangroves are expanding into temperate 

saltmarshes worldwide, representing a global, 

climate-driven transition. Mangrove distributions 

are primarily limited by mangrove lower 

temperature tolerance, but when this constraint is 

relieved, local factors, such as biotic interactions, 

may determine the rate of mangrove expansion. 

Mangrove and saltmarsh species are both 

ecosystem engineers that create physical changes in 

their environment. These structural changes may 

also feedback to affect the engineer, and may play 

an important role in range expansion. We were 

interested in how engineering feedbacks between 

mangroves and saltmarsh interact to affect the rate 

of mangrove expansion into saltmarshes in north 

Florida.  

 

We used baseline surveys of mangrove and 

saltmarsh vegetation structure in mixed habitat and 

two field experiments to examine how structural 

differences between black mangroves and native 

saltmarsh species affect mangrove propagule 

retention and survival. First, we examined 

propagule retention in fringing and interior 

transitional habitats by establishing plots of 

mangrove, saltmarsh, bare habitat, and a root 

structural mimic. Propagules were added to plots on 

both neap and spring tidal cycles and retention was 

observed with time across each treatment. Second, 

we observed propagule survival over time in the 

same habitats by planting propagules into plots of 

mangrove, saltmarsh, bare habitat, and a canopy 

structural mimic.  

 

We observed that propagule retention is dependent 

on both habitat and tidal cycle stage. More 

propagules were retained in interior versus fringe 

habitat, and while there was no difference in 

propagule retention between treatments on neap 

tides, significantly more propagules were retained 

in saltmarsh habitat relative to the other treatments 

during spring tides. These results may be explained 

by an interaction between tidal height and 

vegetation structure, and there may be some 

vegetation height threshold that determines 

propagule retention. In our second experiment, we 

observed that in both fringe and interior habitats, 

propagule survival was significantly lower in 

mangrove plots compared to the other treatments. 

Our work suggests that positive and negative 

engineering feedbacks between mangroves and 

marshes interact to affect mangrove propagule 

success in different habitat and environmental 

conditions.  

 

Key words: ecosystem engineer; range expansion; 

mangroves; saltmarsh 
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Wetland ecosystems are changing rapidly in 

response to anthropogenic impacts.  In New 

Zealand, one of the primary drivers of change is 

increased sedimentation.  This has led to a shift 

from sandier to muddier sediments and had 

significant impacts on wetland vegetation and other 

wetland habitats.  For example, along with 

favourable climatic conditions, increased 

sedimentation has been linked to increases in 

mangrove extent, which typically occurs at the 

expense of intertidal flats.  This expansion has the 

potential to result in profound changes in carbon 

and nutrient cycling, primary productivity and 

wetland structure.  In an environment undergoing 

rapid change, conservation efforts must consider the 

ecological values of wetland habitats to ensure that 

important ecological functions are conserved.    

Here we assess carbon and nutrient dynamics and 

ecosystem structure within mangrove and tidal flat 

habitats and look at how changes in mangrove 

extent may influence ecosystem function.  We 

show that carbon and nutrient dynamics differ 

substantially between habitat types, driven by 

differences in sediment characteristics, macrofaunal 

community structure and microphytobenthic 

activity. 

 

Key words: mangrove; carbon; nutrient; 

macrofauna; microphytobenthic 
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facilitate the invasion of Spartina alterniflora by 

increasing competition effects in the Yangtze 
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Coastal eutrophication and sea level rise are 

expected to affect saltmarsh ecosystem services by 

influencing a series of ecological processes, 

especially by altering the vegetation structure. In 

the Yangtze River estuary saltmarshes, the 

dominant native plant species are Scirpus 

mariqueter and Phragmites australis; and an 

invasive species, Spartina alterniflora. Our 

manipulative experiment showed that the growth of 

all three species was promoted by nitrogen addition, 

but responded differently to the rising water level. 

The invasive species S. alterniflora was more 

favored by the rising water level than the two native 

species. In the two native species, S. mariqueter 

was favored while the biomass of P. australis was 

reduced by the rising water level. Nitrogen addition 

increased the competitive effect of P. australis on S. 

mariqueter, and decreased that of S. mariqueter on 

two other species, but did not affect that of S. 

alterniflora on two other species and that of P. 

australis on S. alterniflora. The replacement of S. 

mariqueter by two other species accelerated, while 

that of P. australis by S. alterniflora was unaffected 

by nitrogen addition. Rising water level increased 

the competitive effect of S. alterniflora on P. 

australis and that of S. mariqueter on P. australis, 

and decreased that of P. australis on two other 

species, but did not affect that between S. 

alterniflora and S. mariqueter. The replacement of 

P. australis by S. alterniflora was accelerated, and 

that of S. mariqueter by P. australis reduced, while 

that of S. mariqueter by S. alterniflora was 

unaffected by rising water level. 

 

Our study indicates that simulated coastal 

eutrophication and sea level rise can facilitate the 

replacement of two native species by the invasive 

species by influencing the competition among 

species, and the response to competition is linked to 

the difference in their individual response to the 

change of the two factors. As coastal eutrophication 

and sea level rise may alter the saltmarsh 

community structure and degrade the ecosystem 

services, we strongly underscore that much more 

attention needs to be paid to the two abiotic 

environmental factors in the management of coastal 

saltmarshes. 

 

Key words: coastal eutrophication; sea level rise; 

plant invasion; competition; saltmarsh 
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The effect of global warming on the invasiveness of 

invasive plants is now a high spot in the field of 

global change. Spartina alterniflora, a C4 species, 

is widely distributed in the Chinese coastal salt 

marsh, it put a high pressure to the native 

Phragmites australis (C3 species). Whereas little is 

known about the interspecies competition pattern 

between Phragmites australis and Spartina 

alterniflora under global warming?  

 

In this work, Phragmites australis and Spartina 

alterniflora in the salt marsh of Yangtze estuary 

were chosen, then open-top chambers were used for 

the elevation of temperatures (2 �, 4 �). We 

investigated the physiological traits, morphological 

traits, biomass accumulation, clonal growth and 

sexual reproduction parameters of these two species 

under elevated temperatures at monoculture and 

mixed community. We choose some biomass and 

reproduction parameters to quantitatively identify 

the interspecies competition pattern under elevated 

temperatures. Then physiological and 

morphological traits under elevated temperature 

were compared between these two species to 

understand the mechanisms behind the competition 

pattern.  

 

This work could provide basic data with respects to 

the population dynamics of Phragmites australis 

and Spartina alterniflora in the salt marsh of 

Yangtze Estuary under global warming, and provide 

scientific basis for the adjustment of present 

wetland management to adapt to the predicted 

global warming. 

 

Key words: elevated temperature; Phragmites 

australis; Spartina alterniflora; competition; 

Yangtze Estuary 
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Waterbird is one of the most notable components of 

wetland landscapes. Meanwhile landscape 

composition and configuration affect waterbird 

populations and their distribution. Anatidae (ducks 

and geese) is the most abundant taxa of waterbirds 

that winters in China at both inland and coastal 

wetlands. Their population declined drastically due 

to loss and degradation of natural wetlands over 

recent decades, especially in Guangdong, where 

41.99% (760 km
2
) of natural wetland was lost since 

1980s. To understand the status of Anatidae in 

coastal Guangdong and develop effective long-term 

conservation mechanism, we studied the effect of 

landscape configuration and composition on habitat 

use of wintering Anatidae along coastal wetlands of 

Guangdong during 2014-2015. 

 

We analyzed the effect of landscape variables, i.e. 

natural wetland area (NCA), largest natural wetland 

patch index (NLPI), artificial wetland area (ACA), 

largest artificial wetland patch index (ALPI) and 

landscape connectivity (CONTAG), at four 

different spatial scales（3km, 5km, 10km and 

20km diameters）on Anatidae distribution and 

used multiple linear regression to identify the 

optimal habitat usage model at each scale.  

 

During this survey, we observed 17,043 wintering 

ducks in summary, representing 11 species 

dominated by Northern Shoveler (Anas clypeata), 

Northern Pintail (A. acuta), Eurasian Wigeon (A. 

penelope), Green-winged Teal (A. crecca) and 

Tufted Duck (Aythya fuligula). Compared to the 

data published in 1964 and 1989, Anatidae 

population declined by 90% and 50% over the past 

five decades and 25 years, respectively. Species 

characterized with large body mass as Bean Goose 

(Anser fabalis), Spot-billed Duck (A. 

poecilorhyncha) and Mallard (A. platyrhynchos) 

declined more extensively than small-sized species 

as Eurasian Wigeon and Teal, indicating that 

species with larger body mass are more vulnerable 

when facing habitat change. Compared to the 

records from other provinces, Guangdong coastal 

wetland is the primary wintering region of Northern 

Shoveler (75.4%), Tufted Duck (38.5%) and 

Eurasian Wigeon (36.4%). Abundance of those 

current dominant species showed no significant 

difference between natural and artificial wetland 

maybe indicating that the endurance of artificial 

wetland enable to preservation. Results of 

generalized linear models with more detail 

information indicated that all the variables 

determining the suitability of wintering ducks 

species refer to landscape indices related to the 

spatial pattern of wetland categories at different 

scales. At the scale of 3 km, ducks selected habitats 

with NCA for 71.83±40.74 percentage for 

parameters relative weights. For the 5 km scale, 

ALPI was the most important model variable (54.2± 

16.04) predicting abundance in the 6 models species 

specific. At the scale of 10km, ACA (72.92± 20.43) 

was an important predictor of duck habitat selection. 

Finally, for the 20 km scale, ACA recorded a 71.33± 

33.03 percentage parameters relative weights. 

CONTAG is a factor of the lowest relative weight at 

all four scales. Consequently, maintaining natural 

wetland within 3 km scale is the most crucial 

measure for duck conservation. Artificial wetland 

with single patch which is large enough should be 

considered in designing conservation area for 

wintering ducks and other waterbirds. 

 

Key words: Anatidae; Landscape; Multiple scales; 

Coastal Wetland; Winter; Guangdong 
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Human population growth and development have 

heavily degraded coastal ecosystems with 

cascading impacts across multiple trophic levels. 

Understanding both the direct and indirect trophic 

effects of human activities is important for coastal 

conservation. In New England, recreational 

overfishing has triggered a regional trophic cascade. 

Predator depletion releases the herbivorous purple 

marsh crab from consumer control and leads to 

overgrazing of marsh cordgrass and salt marsh 

die-off. The direct and indirect trophic effects of 

predator depletion on basal trophic levels, however, 

are not understood. Using observational and 

experimental data, we examined the hypotheses that: 

1) direct trophic effects of predator depletion 

decrease meiofaunal abundance by releasing 

deposit feeding fiddler crabs from consumer control, 

and/or 2) indirect trophic effects of predator 

depletion increase meiofaunal abundance by 

releasing blue carbon via the erosion of centuries of 

accreted marsh peat. Experimental deposit feeder 

removal led to 23% higher meiofaunal density at 

die-off than at healthy sites, while reciprocally 

transplanting sediment from die-off and healthy 

sites revealed that carbon-rich die-off sediment 

increased meiofauna density by over 164% six 

times stronger than direct trophic 

effects.  Recovering sites had both carbon-rich 

sediment and reduced deposit feeding leading to 

higher meiofauna densities than both die-off and 

healthy sites. This suggests that consequences of the 

trophic downgrading of coastal habitats can be 
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driven by both direct and indirect trophic 

mechanisms that may vary in direction and 

magnitude, making their elucidation dependent on 

experimental manipulations. 

 

Key words: predator depletion; meiofauna; direct 

trophic effects; indirect trophic effects; human 

impacts 
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Exploring the population ecology of endangered 

birds in reclamation habitats is of great importance 

in their conservation. In this study, we combined 

field data with GIS-based information to elucidate 

the influence of coastal reclamation on the 

population ecology (suitable habitats and 

population dynamics) of endangered Grus 

japonesis. In the process of coastal reclamation, 

habitat landscapes changed with the decreasing of 

natural habitats and the increasing of 

human-dominated habitats, which reduced the area 

of the suitable habitats and the population number 

of G. japonesis significantly. Because of the rising 

of human disturbance, its potential suitable habitat 

declined during the whole period. Meanwhile, its 

population number showed a negative response to 

the indirect pressure of long-term reclamation as 

well. However, a growth could be found in its 

population number in the period of 1975-2000, 

which may be related with the construction of fish 

ponds as well as the impacts of Yellow River delta 

in Shandong province. Our results highlighted the 

importance of considering the effects of coastal 

reclamation on both population and suitable habitat 

of large endangered bird G. japonensis, which 

suffered seriously under the intensive human 

activities. Therefore, these factors should be 

considered in the future plan of coastal management 

and conservation. 

 

Key words: coastal reclamation; Grus japonensis; 

population; suitable habitat 
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River & Lake Ecological Restoration and Wetland 

Technology in National Science and Technology Major 

Project for Water Pollution Control and Treatment (WPCT) 
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In view of the situation that black-and-malodorous 

water body is lack of natural runoff, and the main 

incoming water is from urban sewage and industrial 

wastewater, we developed the technology of 

reinforcement and purification of wetland 

ecological-type river channel, parallel coupling of 

constructed wetlands wastewater treatment upgrades 

technology, river restoration and ecological water 

quality improvement technology and shallow aquifer 

infiltration technology. All these formed the river 

ecological water purification system. River damming, 

channelization and hardening have caused 

downstream lack of base flow and environmental 

flow instability. Eventually aquatic biodiversity has 

declined dramatically, most river ecosystems have 

collapsed and river self-purification capacity has 

reduced. On the basis of identifying river water 

ecological features, we developed the core 

technology of “water ecological restoration based on 

the threshold of environmental flows”, which 

includes river ecological restoration paradigm, 

biological tools breeding propagation and 

engineering application, environmental flow 

regulation and ecological restoration technology for 

ditch rivers under normal and the extreme flow. 

 

About 100 km demonstration project has been carried 

out in Huaihe River Basin. The water can reach 

surface water Class Ⅲ to Class Ⅳ, six functional 

groups including submerged plants, emergent aquatic 

plants, benthonic animals, zooplankton, fish and birds 

have been restored and biological species has 

increased by about 60%. 

 

A set of Small Watershed Water Quality Improvement, 

River Ecological Purification and Ecological 

Restoration technical system has been developed, 

which has been successfully applied in Jiangsu, 

Shanghai, Zhejiang, Fujian, Henan, Anhui, Guangxi, 

Inner Mongolia, Hunan and Hainan, with a total area 

of 80,000 mu. 

 

Key words: black-and-malodorous water body; 

ecological water purification; ecological restoration; 

environmental flow; Huaihe River Basin 
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In Songhua River Basin, the wetlands area decreased 

from 19,787 km
2
 in 1976 to 5,696 km

2
 in 2013, the 

main driving force is the reclamation (>95%). The 

ecological structure of the riparian wetlands was 

seriously destroyed and most of the ecological 

function loss. Traditional recovery techniques more 

focused on single goal, resulting in unsynchronized 

restore of the structure and function. The recovery 

effect of biodiversity, ecological corridor and 

purification function did not reach to the criterion, so 

the technology integration and innovation was an 

urgent need. To solve these problems, riparian 

wetland restoration technology was developed and 

integrated: including wetland hydrology restoration 

techniques, typical wetland plant (Carex tato, Salix 

brachypoda) rapid recover technology, biodiversity 

recovery techniques (spawning area of adhesive eggs 

fish recovery waterfowl food chain restoration and 

rejuvenation), ecological functions of wetlands 

restoration technology (vegetation special direction 

planting mode for purification efficiency increase, 

willow planting in shore for erosion control and 

habitat construction, etc.), which were applied in the 

Songhua River basin with 1,200ha. The effect of 

recovery project was obvious, hydrological 

connectivity index rose from 0.083 to 0.38; wetland 

vegetation coverage rate increased from 47% to 61%; 

wetland vegetation above ground biomass increased 

from 212g/cm
2
 to 278g/cm

2
; annual carbon 

sequestration changed from 28,552t to 52,892t; 

waterfowl suitability habitat area increased from 167 

km
2
 to 202 km

2
; Songhua River endemic fish (san 

hua wu luo) appearance frequency in the catches rose 

from 26.7% to 42.4%; typical wetland waterfowl 

(Ardeidae, Hagdon, Anatidae) went up from five 

species to nine species and individuals increased from 

50 to 118, resulting from 40 ha monitoring region. 

Wetlands purify function was significantly improved. 

During the spring flood, restored wetlands can 

intercept a lot of sediments (9t/km), the thickness 

reached to 4.23mm. In 2013 summer flood season, 

average sediment thickness was 24.76 mm, 2,998,800 

t sediments, 3118.75t TN and 2309.08t TP were 

trapped. The research results indicated that the 

restoration of biodiversity and ecological corridor 

function in riparian wetland was very important for 

the water quality improvement of the Songhua River. 

 

Key words: Songhua River Basin; riparian wetland; 

wetland restoration; hydrological connectivity; rapid 

recover technology 
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Non-point source pollution control is the emphasis 

and difficulty of ecological restoration of water 

environment. Riparian vegetation buffer strips are 

one of the most effective strategies for the control of 

non-point source pollution, soil conservation and 

biodiversity increase. In order to improve the 

purification ability and vegetation coverage of 

riparian vegetation buffer in Songhua River, we 

analyze the buffer characteristics and distribution 

pattern, and then plan the appropriate riparian buffer 

width for the Songhua River using model. 5 

functional hydrophytes were selected for the 

construction of riparian vegetation buffer strips 

because of the strong purification ability and 

reproductive capacity, and they were combined with 

arbor, shrub, herbage in different style to enhance the 

vegetation coverage and biodiversity. At the same 

time, some ecological restoration technologies were 

used to promote the purification ability of riparian 

vegetation buffer, such as compound substrate 

configuration technology of ecological bag, 

ecological revetment technology and plant functional 

cycle extension technology etc. The results showed 

that riparian buffer strips vegetation coverage over 

80%, purifying efficiency of turbidity over 60%, 

pollutant removal efficiency of nitrogen and 

phosphorus above 30% compare to control, the 

ecological function of riparian vegetation buffer 

strips in Songhua River recovery efficiently. 

 

Key words: Riparian vegetation buffer strips; 

functional hydrophytes; biodiversity; ecological 

restoration technology; purification ability 
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Collocation and plant harvest technologies were 

focused to improve the poor performance of 

constructed wetlands (CWs) in polluted river water 

treatment under low temperature. Sustainable 

operation of CWs was realized throughout the year 

including cold winter. 

  

Collocation strategies of hardy submerged plant and 

thermophilous emerging plant were proposed 

according to studies on physiological characteristics 

of seasonal plant. Hardy submerged plant 

Potamogeton crispus (P. crispus) was adopted as 

main wetland plant in cold winter. High average 

removal efficiencies of COD (92%), NH4
+
-N (94%), 

TP (93%) and TN (56%) were achieved in P. crispus 

CWs compared with other plants. Based on seasonal 

variation of radial oxygen loss (ROL) and pollutants 

removal, seasonal harvest of wetland plant was found 

to enhance the pollutant removal performance by 

effectively optimizing dissolved oxygen distribution 

in CWs. Harvesting of shoots during summer has 

positive effects on pollutant removal and microbial 

abundance, and the COD, NH4
+
-N removal rates were 

improved by 15%. Late autumn harvesting of 

aboveground biomass has negative effects on plant 

ROL, as well as the microbial population and activity 

during the following winter. It is suggested that 

harvesting should be carried out after the temperature 

was reduced to below 4 °C to improve microbial 

activity, and the NH4
+
-N removal rate was improved 

by 20%. 

 

The results of this study indicated that seasonal plant 

collocation and plant harvest strategies provided 

economic and efficient technical solutions for 

maintaining year-round effective and sustainable 

operation of CWs in shallow nutrient enriched river 

water treatment. 

 

Key words: Surface flow constructed wetlands; Plant 

harvest; Plant collocation; Cold climate; Pollutants 

removal 
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Technological upgrading potential and the 

large-scale application of nature-imitating ecological 

wetlands in purifying the plain stream source water 

in South China 

Weidong Wang
*
, Chengqing Yin 

 

(Research Center for Eco-Environmental Sciences, 

Chinese Academy of Sciences, Beijing 100085, 

China *wdwangh@yahoo.com) 

 

Nature-imitating ecological wetland is a new type of 

constructed wetland which imitates and simulates the 

ecological landscape structure paradigms in nature 

with auxiliary artificially enhanced, optimized and 

inducible measures. Through a long-term research 

and practice, a series of technological upgrading 

approaches were put forward to tap the water quality 

improvement potential of ecological wetlands. The 

spatial linking mode and local structure form of ponds 

and wetlands were modulated and optimized to 

enhance the boundary filtration effect of land/water 

ecotones within the wetlands functioning zones. An 

appropriate number of physicochemical media (such 

as gravel, zeolite and calcite) were introduced into the 

wetlands to increase the removal efficiency of 

substrates on pollutants under low temperature 

conditions. Evergreen aquatic plants were also 

introduced to further improve the removal efficiency 

of wetlands in winter. The hydraulic operating mode 

was regulated and optimized to extend the boundary 

filtration area and efficiency of wetlands ecotones. In 

addition, the wetlands operation scenarios were 

ameliorated by properly distributing the hydraulic 

and pollutant loading to increase the performance of 

per unit area and water body. By virtue of 

incorporating these technological upgrading 

pathways, the treatment efficacy of ecological 

wetlands on main substances was increased by 

20%-40%. Four nature-imitating ecological wetlands 

have been constructed in the plain stream networks of 

Jiaxing and Haining in South China. The four 

wetlands cover about 533 ha in total area and can treat 

the micro-polluted source water of 1,300,000 m
3
/d. 

The pretreated source water will then flow into the 

drinking water treatment plant for subsequent 

conventional/advanced treatment processes and 

finally serve about three million people. After the 

ecological pretreatment of constructed wetlands, the 

comprehensive pollution load of source water was 

reduced by 30%-40% and the treatment cost of 

drinking water treatment plant decreased by over 

33% compared to that of directly processing the 

non-pretreated raw water. Nature-imitating ecological 

wetland has provided a technological option for the 

pretreatment of source water in the plain stream 

networks. Shijiuyang constructed wetland smoothly 

running for over eight years, as one of drinking water 

source treatment systems, was selected as the national 

demonstration project due to its innovative mode, and 

has won the Dubai International Award for Best 

Practices to Improve the Living Environment in 2012. 

The treatment mode of nature-imitating ecological 

wetland would provide some technical references and 

scheme options for the countries and regions which 

are suffering the similar source water 

micro-pollution. 

 

Key words: nature-imitating ecological wetlands; 

ecological pretreatment of drinking source water; 

technological upgrading; plain stream networks; 

Shijiuyang constructed wetland 
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source in basin scale 
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*xuzhencheng@scies.org) 

 

Dongjiang, located in the high-speed economic 

development area in south China, is an important 

drinking water source for more than 40 million people 

in guangzhou, shenzhen, Hong Kong, etc., 

meanwhile, the emission intensities of pollutants in 

Dongjiang river basin are higher than that of other 

areas. Thus, protection of Dongjiang is urgent and 

necessaries. Based on the idea of whole-system 

pollution control for Dongjiang proction, several 

artificial wetland technologies were developed to 

eliminate different kind of pollution processes, 

including large-scale planting region, industrial 

transfer park, urban non-point source pollution, rural 

domestic sewage, urban drainage along the river, 

intertidal zone purification in the river, etc. For the 

treatment of large-scale planting region, the efficient 

wetland purification technology was developed. The 

removal ratios of COD, NH3-N, TP, dursban, and 

bisultap were 37%, 34%, 34.6%, 34.8, and 45.6%, 

respectively. For the advanced treatment of urban 

sewage along the river, cascading wetland with 

natural aeration was constructed. The optimum 

average removal ratios of nonyl phenol and antibiotic 

quinolone were 63.4%, and 66.98~95.72%, 

respectively. For the urban non-point source pollution, 

the improvement of packing of artificial wetland was 

done to get the higher removal ratios for N, and P. 

Artificial wetland reinforcement technology was also 

developed, where the percolation wall was set, and 

the iron, activated carbon, and peat were used as 

packing to reinforce the decontamination ability of 

artificial wetland. For the improved intertidal wetland 

system in the river, artificial aeration and artificial 

wetland were the core technologies. The existing 

intertidal wetland in the river was modified, where, 

the sewage was aerated, and then the sewage flowed 

through intertidal wetland. After self-purification and 

the adsorption of plants, sewage was decontaminated.  

 

Key words: Dongjiang; Whole-system pollution 

control; Cascading wetland with natural aeration; 

The improved intertidal wetland system; Artificial 

wetland reinforcement technology 
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Liaohe River is one of the seven largest rivers in 

China. To maintain the pollution control 

achievements of the Liaohe River mainstream and to 

achieve long-term objective of sustainable 

development, Liaoning Provincial Government 

designated the mainstream of Liao River as 

conservation area, which is the first conservation area 

for the management and protection of river in China. 

The natural wetlands in this area were destroyed in 

the past decades due to the river pollution and 

ecological water shortages. This research was focus 

on developing the wetlands network restoration 

technology, which can provide the technical support 

to the ecological construction of Liaohe conservation 

area.  

 

The technology including the reconstruction and 

restoration methods of tributary estuary wetlands, 

oxbow lake wetlands and pond wetlands. Moreover, 

the spatial distribution strategy of wetlands network 

was developed to specify the suitable position of 

various wetlands. The pollution loading of main 

stream and heavy polluted tributary could be 

decreased, due to the optimization and application of 

wetlands restoration technology above.  

 

The techniques were applied in the Qixing wetland, 

which is the largest constructed wetland in tributary 

estuary of Liao Rive. There are four tributaries in 

Qixing wetland, including Xixiao River, Wanquan 

River, Yangchang River and Chang River. The 

Nemerow pollution index was used to evaluate the 

characteristic of water quality and variation. The 

remove quantity of pollutants was calculated, and the 

mathematic models were used to simulate and predict 

the pollutants reduction. The results showed that 

Qixing wetlands could purify the tributary water to IV 

water quality standard of China. The wetlands could 

remove more than 35% of COD, 38% of ammonia 

nitrogen and 53% of total phosphorus, respectively. 

The model simulation showed that Decay equation 

can acquire satisfied results of COD and nitrogen. 

Multi-parameter regression model for the various 

forms of nitrogen were well fitted. The Monod model 

could better simulate the export concentration of 

ammonia and nitrate nitrogen. 

 

In addition, this research also clarified the spatial and 

temporal variation characteristics of dissolved 

organic matters (DOM) in wetland water and 

substrate. The composition of water DOM were 

revealed using fluorescence spectroscopy coupled 

with derivative and parallel factor analysis 

(PARAFAC). The results could guide the 

construction and management of wetlands in Liaohe 

conservation area. 

 

Key words: Wetlands Restoration Technology; 

Liaohe Conservation Area; tributary estuary; oxbow 

lake; pond wetlands 

 

 

 

The newly research and application technique in 

enhanced constructed wetlands treatment for sewage 

treatment plant discharge wastewater 

Liuyan Yang 

 

(Nanjing University, Nanjing 210093, 

China，yangly@nju.edu.cn, 13809043751) 

 

In order to reduce the nitrogen and phosphorus 

pollutants in the sewage treatment plant discharge 

wastewater, and to better enhance the treatment 

efficiency and realize the long-term operation of 

constructed wetlands. Enhanced technology was 

employed to deeply probe into the purification of 

constructed wetlands，and the technology of 

constructed wetlands resources reclamation was 

developed which including the production of biocar 

and the production of organic acid. The modular 

combination technology of constructed wetlands was 

formed, including the establishment mechanism of 

the constructed wetlands, the technology of the 

source reclamation of the constructed wetlands and 

the gradient reduction of the nitrogen and phosphorus 

of the tail wastewater. The formation technology of 

aquatic plants for enhanced denitrification process in 

constructed wetlands, provenances library of aquatic 

plants, gradient reduction of nitrogen and phosphorus 

of tail wastewater. We develop the long term 

operation technology include the aquatic plants 

resources reclamation technique, fermentation of 

aquatic plants-removal of nitrogen by constructed 

wetlands, ecological purification of tail wastewater 

and winter operation technique which effectively 

reduced the nitrogen and phosphorus loading in tail 

wastewater.  

 

Key words: constructed wetlands; denitrification; 

modular combination technology; winter operation 

technique 
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Ecological remediation of Liaohe Estuary 

deteriorated wetlands and the environmental effect 

Yangguo Zhao*, Jie Bai, Yinhai Lang, Weijun Tian, 

Hong Hu 

 

(College of Environmental Science and Engineering, 

Ocean University of China, Qingdao 266100, China; 

*ygzhao@ouc.edu.cn) 

 

In recent years, Liaohe Estuary wetlands were 

seriously damaged due to oil exploitation, ricefield 

construction and crab aquaculture. The protection and 

remediation of wetland were eagerly required. Under 

such background, we investigated the trigger factors 

resulting in wetlands deterioration from different 

point of views. Ecological remediation was thus 

carried out and the results were assessed.  

 

The situation of Liaohe Estuary wetland soil 

including reed pond, rice soil and oil field and their 

roles in wetland were introduced firstly. Compared 

with the historical data, the serious ecological issues, 

such as decrease of vegetation coverage, decline of 

biomass and descend of community function were 

successively revealed. By field investigation, 

historical materials and satellite image analysis, 

environmental and artificial factors that resulted in 

ecology deterioration were discussed and 

summarized. We found that decrease of fresh water, 

imbalance of soil nutrients and increasing salt in soil 

might be the key trigger factors.  

 

For that reason, we analyzed the water resource 

characters in Liaohe Esturay wetlands and explored 

the optimal ecological water requirement of 

vegetarian. Combining the above results with water 

supply capacity of water pump stations along the 

Liaohe River, an optimum water supply window 

period was conferred. In term of seriously 

deteriorated wetland, we adopted the habitat 

restoration and vegetarian remediation techniques to 

setup a bioremediation demonstration project. In the 

project area, the vegetarian coverage and biomass 

were obviously improved. The reed biomass was 

improved from 500 mg/m
2
 in 2013 to 1080 mg/m

2
 in 

2016. 

 

Finally, we assessed the ecological remediation 

effects and environmental influence. The 

improvement of soil habitats and increase of 

vegetarian biomass will benefit to the soil nutrients 

balance, wastewater treatment ability and decrease of 

greenhouse gas. 

 

Key words: Liaohe Esturary wetland; deteriorated 

wetland; bioremediation; reed pond 

 

 

 

Delineation and construction of lake buffer zone 

Chun YE*, Chunhua LI, Yakong Wang  
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Lake buffer zone is an isolation niche regarding to the 

lake protection, since it is a space for avoiding or 

alleviating the damage, interference and pollution 

from different types of human activities or natural 

processes. Lake buffer zone is a kind of effective 

watershed non-point source pollution control 

measures for the lake and its basin. The construction 

of lake buffer zone is getting more and more attention 

in Chinese lake protection and management work.  

 

There are lots of problems in buffer zone delineation, 

such as lacking scientific computing and technology 

support, mostly concentrated in riparian zone and 

littoral zone, normative and guidance of delineation 

method is backward. These problems restricted the 

lake protection and resource reasonable utilization. 

Our purpose is to coordinate the contradiction 

between human activities and lake protection, putting 

forward a scientific method for delineation lake 

buffer zone on watershed scale. 

 

A comprehensive delineation method for lake buffer 

zone was developed. This method composes of 

pollution load analysis based on the investigation of 

landform, water system and water quality, calculation 

of In-situ pollution index, relative pollution 

contribution index and risk analysis of non-point 

source pollution. At last, the scope of lake buffer shall 

harmonize with local planning program and 

regulation as far as possible.  

 

Take Lake Taihu as an example, the construction of 

its buffer zone was demonstrated. A spatial buffer 

zone net was knitted by river branches, wetlands and 

grass-tree systems. The engineering demonstration 

with an area of 4.3km2 had been built in Zhushanwan 

bay buffer zone. The buffer zone was successful in 

reducing total nitrogen and total phosphorous to a 

large extent, and grass-tree cover increased from 32% 

to 87%. The whole buffer function was strengthened 

and ecological environment was improved greatly.      

 

Key words: buffer zone; lake; ecological restoration; 

wetland 
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The research on Lakeside and buffer-zone ecological 

design and its technology of basement 

fast-restoration and water purification 

Shaoyong Lu, Xiaozhen Hu, Fangxin Chen, Senlin 

Zhang, Bin Zhao, Jichao Huang, Wentao Zhang 

 

(State Environmental Protection Key Laboratory for 

Lake Pollution Control, Research Centre of Lake 

Environment, Engineering and Technology Centre of 

Lake, Chinese Research Academy of Environmental 

Sciences, Beijing 100012, China） 

 

In order to research the effect of the ideal buffer-zone, 

aquatic vegetation-zone, floating vegetations-zone, 

submerged vegetation-zone on low polluted water 

purification. The survy on lakeside of Taihu Lake 

(2238km2), Erhai Lake (251km2) and Caohai Lake 

(10.7km2). According to different water level 

changes, vegetation physiological characteristics, the 

water purification ability of lake buffer-zone and 

stability level of the basement, the key parameter of 

vegetation type, vegetation-zone width, Optimal 

allocation of vegetation, basement fast-restoration 

were determined. Based on the above survey results, 

these technologies were used in the returning fishery 

to lake project of Taihu Lake in Wuxi City. Changes 

and trends of aquatic environment were analyzed 

before and after the implementation of the project. 

The results show that: based on the implementation 

plan, water environment of Returning Fishery to Lake 

has been significantly improved. Water sensory 

indicators [ρ(SS) = 19mg/L, SD (transparency) = 

89cm, ρ(DO)=8.53mg/L] have achieved the desired 

effect. The concentration of TN, TP, COD are 

significantly decreased to 1.10mg/L, 0.06mg/L, 

6.53mg/L, respectively. The quality concentration of 

OM, TP, TN in surface sediments are decreased to 

15.40mg/g, 0.66mg/g and 0.18mg /g, from 39.15mg/g, 

1.20mg/g and 0.47mg/g in 2013. The quality 

concentration of TN, TP, OM in Sloping shore soil are 

1.43g/kg, 0.89mg/kg, 41.8g/kg, basically reached 

Grade Ⅲ of Soil Ingenious Fertility Standards. 

Aquatic Simpson diversity index of whole 

demonstration area is 0.66, biomass is 2103g/m2, 

coverage is 58%. In addition, Gonghubay has 53 

kinds of phytoplanktons, biomass is 25 000 cell/L, 37 

kinds of zooplanktons. The demonstration areas have 

formed a relatively complete water- sediment - soil - 

vegetation system. The research productions can 

provide key parameters of operation for the 

construction of lake lakeside and buffer-zone 

 

Key words：ecological restoration; buffer-zone 

design; returning fishery to lake; water purification; 

basement fast-restoration 

 

 

 

 

Technology and engineering demonstration of 

reconstruction and ecological restoration of shallow 

lake wetlands 
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The most parts in the Taihu Lake basin are low-lying, 

dotted with a large number of lakes. Shallow lake 

wetland is an important part of the ecological system 

in the Taihu Lake basin, performing a unique 

ecological service function. It is not only an important 

link in the water cycle and the material balance of the 

ecosystem, but also the main source of the clear water. 

Meanwhile, it is the key node in the connection of 

river-lake water system and the core of the river water 

resource protection and water ecological restoration. 

However, currently the function of ecosystem in the 

river network is degenerating and the pollutant 

purification and interception ability is decreasing. 

Gehu Lake, the second largest lake in the Taihu Lake 

basin, belongs to the Taoge lakes in the west of the 

Taihu Lake. As the pre-reservoir of the Taihu Lake, it 

is an important area to control and prevent the 

pollution load reaching the Taihu Lake from the 

upstream. Unfortunately, Gehu Lake is located in the 

northwestern Taihu Lake basin which suffers the most 

serious water pollution in the shallow lake. The water 

quality in Gehu Lake belonged to Class V-bad V 

category with exceeding standard factors of total 

nitrogen and total phosphorus. Under moderate 

eutrophication status, the biodiversity in Gehu Lake 

declined obviously and the aquatic vegetation 

coverage rate decreased to 0.78% from 80% in the 

late 1990s. That is to say Gehu Lake lost its function 

as a pre-reservoir. 

 

According to the characteristics of the shallow lake 

wetlands, the overall research plans were proposed, 

and an integration technology was formed of 

reconstruction and ecological restoration of wetlands 

and low pollution water purification capacity 

enhancement, including water pollution purification 

capacity enhancement technology at estuaries of lake 

outlet and inlet, vegetation restoration and wetland 

reconstruction technology in shallow water and 

ecosystem regulation and stability maintaining 

technology in Gehu Lake. Then, demonstration 

projects were carried out and reached the targets, such 

as improving the ecological services, pollution 

interception and water purification function in 

shallow water of wetlands. As we know, the 

improvement in the water quality and ecological 

environment in Gehu Lake can play an important role 

in reducing the pollution load into the Taihu Lake and 

improving the water quality of Zhushan Bay and the 

Taihu Lake. With the demonstration projects putting 

into effect, water quality in Gehu Lake was obviously 

improved and the indexes of total phosphorus, total 

nitrogen, ammonia nitrogen, potassium 

permanganate index and chlorophyll-a decreased 

sharply. For example, the total phosphorus became 

Class IV-V from Class bad V and ammonia nitrogen 

became Class III from Class IV. Furthermore, the 

eutrophication status at three estuaries in Gehu Lake 
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outlet changes to mild from moderate. Compared 

with previous data, the pollution removal efficiency 

of three estuaries in Gehu Lake has significant 

enhancement in 2013-2015.  

 

Key words: wetland; shallow lake; integration 

technology; demonstration projects 

 

 

 

Nitrogen removal from urban river in a constructed 

treatment system 

Haiguang Zhao, Fengle Yang* 
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*yfl@yies.org.cn) 

 

A method for removal of low concentrations of 

nitrogen from urban river in Xiliangtang Wetland 

Park was evaluated. The method can be summarized 

as follows: Ditches→Ponds→Subsurface Flow 

Wetlands→Submerged Macrophyte Oxidation Ponds. 

Pilot experiments were conducted to assess the 

efficiency of total nitrogen (TN) removal from new 

Baoxiang river in Kunming, China. At a total 

hydraulic retention time (HRT) of 3.28 days and a 

hydraulic loading (HL) of 0.02 m3m−2 d−1, the 

average TN concentration in the influent decreased 

from 10.22 mg L−1 in the influent to 5.26 mg L−1 in 

the effluent, the efficiency of this system was about 

48.54%, thus meeting the requirements of the project 

objectives. Because of precipitation and nitrification 

in the ditches and ponds, the removal efficiences for 

total nitrogen (TN), ammonia nitrogen (NH3-N) were 

2.86% and 43.27%, respectively. However, the 

concentration of nitrate nitrogen (NO3-N) rose 

slightly. Through absorption of aquatic plant and 

microbial nitrification and denitrification in 

Subsurface Flow Wetlands, the concentration of TN, 

NH3-N, NO3-N were reduced steadly, resulting in the 

reduction of 20.18%、11.39% and31.90%, 

respectively. In the Submerged Macrophyte 

Oxidation Ponds, the concentrations of the remaining 

TN, NH3-N, NO3-N declined even further so that the 

whole process accounted for 48.54% TN, 79.66% 

NH3-N and 35.55% NO3-N removal efficiency 

relative to the influent. 

 

Key words: urban river; wetland; nitrogen removal 

 

 

 

Summary of Pingtian Lake National Wetland Park 

(Pingtian Lake Park Management Office) 

 

Located in main urban region of Chizhou City, Anhui 

Province, Pingtian Lake National Wetland Park (pilot) 

is an important component of urban master planning- 

“beside river and around lake, five districts in one 

city” spatial arrangement. The lake is name for Tang 

Dynasty Poet Li Bai’s Ode to Qiupu, composed when 

he visited Qiupu: The water is like white silk and here 

is Pingtian Lake. Whenever we are at leisure, we can 

go boating on the lake and enjoy the glorious moon. 

The total planning area of the park reaches 2,901 

hectares, including 2,083 hectares of wetland. 

 

Pingtian Lake Wetland has subtropical monsoon 

climate. Low hills, rivers and lakes form a unique 

kind of habitat, which has bred abundant animal and 

plant resources. There are 230 species of aquatic 

plants, 172 species of birds, 20 species of animals, 6 

species of amphibians, 15 species of reptiles, 37 

species of fishes in the region, among which over 30 

species rank in first and second class national 

protected animals. In migration season of each year, 

tens of thousands of migratory birds including 

cygnets, Anseriformes and Shorebirds gather here 

and form a beautiful scenery. 

 

Pingtian Lake National Wetland Park was approved 

by State Forestry Administration (SFA) to carry out 

pilot work at the end of 2011, and will be accepted in 

2017. In recent years, aiming to become a model of 

national wetland park in riverside cities, Pingtian 

Lake has taken many measures to strengthen the 

construction and management including: plan 

compiling, the enhancement of scenery construction, 

the improvement of surrounding roads and greening, 

ecological embankment construction, the 

implementation of farmland to wetland project and 

the strengthening of wildlife protection and 

management. All these measures effectively 

improved water quality, beautified the wetland 

landscape, enhanced the carrying capacity of wetland 

and the cultural taste, created a new barrier for bird 

habitat, exerted a profound influence on ecological 

diversity restoration and habitat transformation and 

most importantly, accomplished harmony between 

ecology, culture and leisure, between natural 

landscape and humanistic landscape, and between 

ecological, economic and social benefits.  

 

Key words: wetland park; migratory birds; water 

quality 
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The enhanced nitrogen removal for the effluent from 

the wastewater treatment plant (TN15mg/L，NH4
+
-N 

5mg/L) is urgently needed. Three different kinds of 

vertical-flow constructued wetlands were set up for 

the effulent nitrogen removal, including No1# system 

filled with ceramsite only, No2# system filled with 

mailto:*yfl@yies.org.cn


Conference Abstracts 

253 

ceramsite and the external carbon source, and No3# 

system filled with the same materials with No2# but 

with the addition of aeration. The long-term nitrogen 

removal performances were assessed and the 

corresponding mechamisms were further evaluated 

by the molecular biological approach. The main 

results include: (1) Three systems all effectively 

removed the ammoniam nitrogen in the effulent from 

the wastewater treatment plant, and the NH4
+
-N 

concentration of the effulent from three systems were 

1.72 mg/L, 1.26 mg/L and 0.23 mg/L, respectively; (2) 

The denitrification performance were demonstrated 

to be well enhanced with addition of the extermal 

carbon source in No2# and No3# systems, of which 

the nitrate removal rates were both above 90%. 

Especially for No3# system with aeration, the total 

nitrogen concentration in effulent can well satisfied 

the IV category of the surface water quality standard 

(GB3838-2002, TN≤1.5mg/L); (3) Over-aeration 

moderately affected the nitrogen removal effect in the 

construced wetlands and, consequently, caused the 

abundant growth of heterotrophic organism in the 

system, which resulted in the release of carbon source 

into the No3# system’s effulent; (4) The molecular 

biologic results well revealed the microbial 

community structures and diversities distributed in 

different layers inside the three constructed wetland, 

especialy the diversity and abundance distribution of 

the nitrification bacteria and the denitrification 

bacteria. This part of results well explained the 

nitrogen removal difference between different 

wetland systems.  

 

Key words: Constructed wetland, low polluted 

wastewater, solid carbon source, denitrification 

 

 

 

Developing water level regulation strategies for 

lakeshore vegetation restoration of Lake Chaohu 

Xueqin Liu, Hongzhu Wang 

 

(Institute of Hydrobiology, Chinese Academy of 

Sciences, Wuhan 430072, China） 

 

The present study deals with the water level 

regulation strategies for aquatic vegetation restoration 

in a large river-disconnected lake, Lake Chaohu, 

China. Combing a field survey in 2009 and historical 

data analysis, we found that aquatic vegetation of the 

lake has changed greatly after disconnected with the 

Yangtze mainstem. Water level fluctuation is of great 

importance for vegetation development in this lake. A 

negative relationship was found between the 

vegetation coverage and January-March water level. 

After disconnection, the water level was controlled 

and maintained at a higher level during January to 

March, while that of April to June was much lower 

than before. Such a water level regime is completely 

opposed to the natural condition, and is unfavorable 

to aquatic vegetation development. It suggested that 

the change of water level fluctuation was the chief 

factor driving the decline of aquatic vegetation in this 

lake. We then analyzed water level requirements for 

different life history stages of aquatic plants, and 

proposed water level regulation strategies for 

vegetation restoration in the lake.  

 

Key words: Water level fluctuation; aquatic 

vegetation; Restoration; Lake Chaohu 

 
 

 

Interactive effects of Cd and PAHs on contaminants 

removal from co-contaminated soil planted with 

Xanthium sibiricum 
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, Siyuan Song 
1,2

, 

Xin Leng
1,2

, Shuqing An*
1,2 

 

(
1
School of Life Science and Institute of Wetland 

Ecology, Nanjing University, Nanjing 210093, China; 
2
Nanjing University Ecological Research Institute of 

Changshu, 215500, Jiangsu, China; 

*anshq@nju.edu.cn) 

 

Phytoremediation is an economic and eco-friendly 

method for treating inorganic as well as organic soil 

pollutant. A glass house experiment was conducted to 

investigate the effect of cadmium (Cd) and poly 

aromatic hydrocarbons (PAHs) and their interaction 

on  the growth of xanthium sibiricum,  its uptake 

and  accumulation of  Cd and  the dissipation of 

PAHs from soil over 60 days.  Our results showed 

that neither the contamination of Cd and PAH or their 

interaction did not affect the plant growth relative to 

control treatments. However, the occurrence of PAHs 

had an enhancing effect on the accumulation and 

translocation of Cd. The correlation analysis 

indicated a negative relation between biological 

activities (dehydrogenase activity and polyphenol 

oxidase) and residual concentration of phenantherene 

and pyrene in planted soil. Our results suggest that 

phytoremediation with Xanthium sibiricum could be 

feasible choice for co-contaminated soil.  

 

Key words: Phytoremediation, Cadmium, Poly 

aromatic hydrocarbon, Xanthium sibiricum 
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The Next Generation of Wetland Science: Ecosystems, 

Applications and Engineering 
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Numerical simulation research on diffusion 

regularity of conservative substance in vegetated 

flow 

Manqi Chang
1
, Jinqiao Mao
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, Yiqing Gong

1
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Mooij
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(
1
College of water conservancy and hydropower 

engineering, Hohai University, Nanjing 210098, 

China; 
2
Netherlands Institute of Ecology 

(NIOO-KNAW), Department of Aquatic Ecology, P.O. 

Box 50, 6700 AB Wageningen, The Netherlands; 
3
Wageningen University, Department of Aquatic 

Ecology and Water Quality Management, P.O. Box 

47, 6700 AA Wageningen, The Netherlands; 

*maojq@hhu.edu.cn) 

 

Increasing awareness of environmental issues has 

focused the attention of scientists and engineers on 

the problem of predicting the flow structure and 

diffusion of contaminants in water systems. There are 

many studies available on the hydrodynamics of 

water flow in areas with submerged plants, and some 

of them are based on a numerical model of such 

dynamics. A couple of these studies report on 

numerical models to simulate the diffusion of 

pollutant in areas covered with submerged plants but 

these models have a limited applicability. 

 

In this study, we develop a general hydrodynamic and 

transport model to see the effect of submerged plants 

on pollutant diffusion in various settings. We choose 

the conservative substance to simulate the diffusion 

process. The coupled model is well validated by the 

experimental result of Fabian Lopez’s laboratory 

study and the theoretical solution for Gaussian source. 

Nonlinear curve fitting is also employed to fit the 

diffusion coefficient of the designed scenarios, and a 

diagram which shows the relationship of submerged 

plant and diffusion is proposed. 

 

The result of the study shows a "staggered peak" 

phenomenon. Compared with the non-vegetated 

condition, the peak value of pollutant concentration is 

significantly reduced in vegetated flow, while the 

range of the diffusion is wider. And in all the 

scenarios of this research, the relationship between 

the plant density and height and the fitted diffusion 

coefficient shows a positive correlation. We conclude 

that managers can plant denser submerged vegetation 

of relatively higher stem to prevent the accumulation 

of pollutant in a specific area. 

 

Key words: vegetated flow; pollutant diffusion; 

numerical simulation; diffusion coefficient 
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Tomorrow-wetland: Exploring Wetland Futures through 

Scenario Development 
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Adapting policy for the management of important 

wetlands under a changing climate 

Max Finlayson
1
 & Sam Capon

2
 

 

(
1
Institute for Land, Water and Society, Charles Sturt 

University, Australia; 
2
Australian Rivers Institute, 

Griffith University, Australia, 

mfinlayson@csu.edu.cn) 

 

Since 1975, the Ramsar Convention on Wetlands has 

been the principal policy instrument for protecting 

wetlands globally by committing countries to 

designate wetlands of international importance and to 

monitor and manage these to maintain their 

ecological character. However, as wetlands are highly 

vulnerable to climate change this is likely to have 

significant consequences for their ecological 

character. Policy makers and managers therefore 

require guidance on how to assess and respond to 

these consequences. In response we examine the 

implications of climate change for wetland policy and 

management to identify adaptation responses and the 

information needed for these. First, we consider 

wetland vulnerability to climate change, and then 

outline the existing policy context for wetland 

management with an emphasis on global wetland 

policy, drawing on the case studies of Australia and 

New Zealand. We then ask: how can objectives and 

targets for wetland management be set in the face of 

climate change; how can wetland management be 

adapted to climate change; and how can we monitor 

wetland condition in the face of climate change?  

 

Key words: Ramsar Convention; Climate change; 

Wetland policy; Vulnerbaility 

 

 

 

Horizon scanning for the future of wetlands 
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(
1
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Nathan QLD 4111; 
2
Institute for Land,

 
Water and 

Society, Charles Stuart University, Albury NSW 2640; 

*amy.george@griffith.edu.au) 

 

Horizon scanning is a systematic evaluation of 

evidence from the past and present to develop a 

collective view of future possibilities. In this way 

threats and risks can be handled strategically within 

appropriate timeframes. Horizon scanning methods 

were applied to the context of global wetlands during 

a workshop held in Australia in 2014. The most 

important issues associated with wetlands were 

categorised as key, secondary or minor with issues 

spanning ecological, physical, and social impacts. 

Key issues focused on the changes to wetlands 

resulting from increased global demands on 

ecosystem services such as land use changes and 

increased water use/demand. Public perception and 

attitudes about wetlands was highlighted as the 

primary issue for the future. Secondary issues 

identified included topics like sea level rise, 

agriculture and energy demand while minor issues 

included legal issues, fishing practices, extreme 

natural events and atmospheric pollution. We discuss 

the range of identified issues and outline their 

importance in future scenarios. We also compare the 

issues identified using horizon scanning with the key 

projections of the Millennium Ecosystem Assessment 

reports and discuss how these issues are included in 

current policy strategies.  

 

Key words: wetlands; horizon scanning; future 

scenarios 

 

 

 

Scenarios for wetland conservation and management 

in the Anthropocene 

Samantha J. Capon
1
 

 

 

(Australian Rivers Institute, Griffith University, 

Nathan, Queensland, Australia, 

s.capon@griffith.edu.au) 

 

Development of robust, adaptive management 

strategies are critical for conserving wetlands in the 

face of an uncertain future and with the possibility of 

myriad biophysical, socioeconomic and political 

surprises. Strategic foresight techniques allow a range 

of plausible futures to be explored while also 

stimulating collaboration across disciplines, sectors 

and scales. Conservation planning and natural 

resources management are increasingly turning to 

foresighting techniques developed in the corporate 

world in order to explore future scenarios and use 

these to inform the design of robust management 

strategies. Here, I will discuss scenario development 

techniques and their benefits and limitations with 

regards to wetland conservation and management. I 

will present four scenarios developed for the Oceania 

region in relation to well-established critical 

dimensions of human interaction: 1.) Globalisation, 

2.) Regionalism, 3.) Local stewardship and 4.) Global 

sustainability. Internally consistent storylines for each 

scenario will be described with consideration of 

major drivers, threats and opportunities for wetland 

conservation and management. Implications of each 

scenario for major wetland ‘archetypes (urban, 

protected and agricultural wetlands) will also be 

discussed.  

 

Key words: ecological indicators; environmental 

flows; monitoring; wetlands 
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Vulnerability of Australian freshwater Ramsar 

wetlands to future climates 

Cassandra S. James
1
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2
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(
1
Centre for Tropical Water & Aquatic Ecosystem 

Research (TropWATER), James Cook University, 

Townsville, Queensland 4811, Australia; 
2
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Rivers Institute, Griffith University, Nathan, 

Queensland 4111, Australia; 
3
Centre for Tropical 
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cassandra.james@jcu.edu.cn) 

 

Wetland responses to future climate change are 

complex and subject to a high degree of uncertainty. 

Freshwater wetlands are considered particularly 

vulnerable to the effects of climate change because, 

firstly, wetland hydrology is extremely sensitive to 

changes in precipitation and evaporation as well as 

temperature and extreme climatic events. Secondly, 

wetland ecosystems and their biota are typically 

governed primarily by hydrology and are therefore 

highly sensitive to changes in water regime driven by 

climate change. Here, we assess the vulnerability of 

Australia’s Ramsar-listed wetlands to future climate 

shifts projected under moderate and severe emissions 

pathways (RCP4.5 and RCP8.5). By spatially 

intersecting the spatial extents of Ramsar sites with 

climate stability surfaces, summaries for each 

wetland were generated with respect to potential 

changes in temperature and precipitation. We use this 

information to assess the novelty of future climates of 

these wetlands and therefore their likely ecological 

sensitivity. 

 

Our study suggests that shifts in macro-scale climate 

are likely to be substantial. We highlight the 

instability of air temperatures and surface water 

hydrologies for the majority of Australian Ramsar 

wetlands. Coastal wetlands are likely to face 

particularly novel future climates. Under these 

conditions it is questionable to what extent the current 

Ramsar sites will fulfill the roles for which they were 

afforded their internationally significant status. 

Smaller scale refuges and management to adapt to 

climate change will be critical if ecological functions 

and biodiversity values of the sites are to be 

maintained into the future.  

 

Key words: Climate change; Australia; global 

climate models; wetland vulnerability 
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Tools and Strategies to Understand and Co-create Actions in 

Amazonian and Pantanal Wetlands under Pressure 
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How civil resistence faces unjust hydroelectric 

practices in the Amazonian wetlands  

Maíra Irigaray Castro 

 

(University of Florida, mayirigaray@gmail.com) 

 

The construction of large dams in the Amazon 

Wetlands became established as an energy policy 

option in Brazil, identified as a clean and cheap 

alternative. These massive investments in 

infrastructure projects and questionable financing to 

large contractors, show the hidden face of a model, 

which, far from ensuring energy sustainability 

reflects the truculent expansion of neoliberal 

capitalism in the last frontier of Brazil. Guarded by a 

legal system of socio-environmental impact 

assessment, the licensing of these projects is 

conducted undemocratically and without technical 

accuracy. Often the impacts are underestimated, 

reducing compensatory mechanisms through public 

consultations that merely legitimize technocratic 

decisions of questionable legalities. This study is 

intended to deepen the critical discourse about the 

dynamics of the contentious areas that unfold in 

response to large-scale infrastructure development 

projects, with a specific focus on dams in the Amazon 

Wetlands, for which Belo Monte serves as 

emblematic example. It also aims to revel the 

manipulation of cost assessments schemes and risks 

driven by hidden interests on the formulation of the 

energy police in Brazil; highlight the flaws in the 

licensing process that lead to the underestimation of 

costs, and to design specific measures that take into 

consideration the traditional peoples attachment to 

place, as it applies to negotiation with dams’ 

representative as an imperative factor to secure 

environmental justice.  

 

Key words: Amazon Wetlands; climate change; 

social justice; indigenous people; self-determination; 

Non-Violent Civil Resistance 
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2
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The Amazon wetland has been exposed to an 

environmental change that has affected its ecological 

functions and the ecosystem services of regulation, 

provision, production and informational/cultural.  

While the “terra firmed” Amazon forest has been 

destroyed at its edges, the rivers and wetland 

ecosystems have been affected in the heart of the 

Amazon River basin by dams.  

 

The Brazilian wetlands cover 730,172 km
2
, 

corresponding to 8.59 % of the total area of the 

country.  The Amazon wetland is the largest wetland 

in Brazil, with 60% of the total wetland area, and 

contains 5 of the 12 Ramsar sites approved in Brazil.  

The Amazon forest also has the highest biodiversity 

in the world.  Despite all of the value of the Amazon 

forest and its wetland biodiversity, in the North region 

of Brazil the factors that indicate the development of 

human resources to study biodiversity and 

biotechnology are the lowest in the country.  In 2010, 

to overcome these conditions, the Brazilian Ministry 

of Science, Technology, and Innovation created the 

“Bionorte Network - Biodiversity and Biotechnology 

of the Legal Amazon Program.  The goal of the 

program is to integrate expertise for the development 

of research, innovation and training of personnel, 

focusing on biodiversity and biotechnology, and aims 

to generate knowledge, process and products which 

can contribute to the sustainable development of the 

Brazilian Amazon region.”  In order to achieve these 

scientific developments, an edict was published for 

the submission of network research projects to 

promote the training of 100 PhD candidates per year 

in the areas of biodiversity and biotechnology within 

the nine states of the Legal Amazon.  Additionally, 

scholarships were offered to these candidates. 

 

As of 2016, 500 students have been selected as 

candidates in this PhD program.  The number of 

projects, including dissertations in progress, 

approved that focus on wetland and aquatic 

ecosystems was less than 10% of the total projects 

that received grants.  The macro habitats of 

floodplain forests were the most studied, as well the 

different fish groups.  These studies varied from 

landscape approaches to genetic populations and 

included the use of many different tools and analysis 

methods.  Although it is in the early stages as a 

large-scale biodiversity and biotechnology program, 

the Brazilian government has not guaranteed the 

budget or maintenance strategies of the Bionorte 

network.  Thus far, the resilience of the subnets has 

taken place because of the interest in the Bionorte 

network and by the use of strategies to strengthen and 

to maintain the interconnectedness of the network, 

such as: shared courses, dissertation advisors, 

participation in the evaluation of dissertations, 

organizing national and international round-table 

discussions, workshops, and symposiums, publishing 

network-integrated articles and books, and proposing 

new, small projects at state scientific agencies. The 

results of this research have shown that this program 

must be guaranteed, and that the research in the 



Conference Abstracts 

261 

Amazon wetlands must be increased, due to the 

intensifying pressure on these ecosystems. 

 

Key words: Amazon basin; Bionorte; network; 

wetland 
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Pantanal Wetland is located in the center of South 

America and is a transboundary biome, found in 

Brazil, Bolivia and Paraguay. It is considered 

National Heritage by the Brazilian Federal 

Constitution (1988) and Biosphere Reserve by 

UNESCO (2000), it also has areas nominated as 

Humanity Natural Heritage as Pantanal 

Mato-grossense National Park by UNESCO (2000) 

and three Ramsar Sites - Pantanal Mato-grossense. 

 

As we know, the title of Ramsar wetlands site gives 

priority in the implementation of government policy 

and public recognition, both by the national society as 

by the international community, which helps to 

strengthen their protection. However, the Pantanal 

wetland is currently suffering many human impacts 

 

The Pantanal has sites of interest for conservation at 

national and international level and isone of the 

largest freshwater reservoirs in the world with 

ecological functions and environmental services 

related to flood pulse, resulting in the mitigation of 

major flooding and droughts, influencing the rainfall 

and the biodiversity maintenance. All those 

environmental services support the livelihoods and 

the dwell of the Pantanal people and traditional 

communities, as recognized by Presidential Decree 

No. 6040 of Brazil / 2007. 

 

The degradation of wetlands negatively affects their 

ecological hydro operation, reducing the ability to 

provide "environmental services", with consequent 

reduction of biodiversity. Poor communities who 

depend directly on environmental health for their 

livelihoods, are the most affected. 

 

It is proposed for a dialogue, discussing about issues 

such as expansion of agricultural activities, with 

recent soybean plantation in the Pantanal floodplain, 

deforestation of the plateau and springs, the 

proliferation of hundreds of dams for hydropower 

generation (154 projects, with 44 current and 110 

planned) in the plateau region, blocking several rivers 

that forms the Pantanal wetland as well as the 

resumption of the Paraguay-Parana waterway project.  

 

The consequences of these impacts may affect "the 

ecological characteristics of Ramsar sites" and 

"should be kept mandatory in order to ensure its 

functions and environmental services." 

 

Will be presented during this dialogue the raising 

strategies and actions related to the conservation of 

the Pantanal, as ecological projects for recovery and 

restoration of the region and the results of the project 

about the perception of riverine communities related 

to the impacts of the proliferation of hydropower 

dams in the Upper Paraguay River Basin, funded by 

the Ecosystem Alliance (IUCN, Both ENDS, 

Pantanal Network) and how it is formed the social 

network for the defense of the Pantanal. 

 

Key words: Pantanal Network; Impacts; Restoration 
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The environmental pressures in the context of the 

Brazilian Pantanal Wetland are increasing and it is 

necessary to joint efforts to tackle the loss and 

degradation of ecosystems that have seriously 

undermined the progress toward achieving of 

reducing poverty, combating hunger, and increasing 

environmental sustainability. 

  

The main aim of this presentation is to briefly 

describe the hydro-ecological functioning of the 

Pantanal wetland and discuss the detrimental 

influences of the sort of use of natural resources and 

the associated anthropogenic impacts on the 

ecosystems services (water, soil, nutrient cycling and 

biodiversity). Besides we will also discuss the role of 

the traditional communities, especially riverines and 

fisherman to implement and expand the public 

policies in the region. An improved understanding of 

river-floodplain interactions is certainly necessary for 

the conservation of the Pantanal and particularly for 

the management of the Paraguay River, its main 

watercourse. That is even more urgent due to the 

number of infrastructure projects mainly hydropower 

plants, being already implemented (44 plants) or 

under consideration (118), besides the 

Paraguay-Parana Waterway Project and the 

increasing in the deforestation rates in the 

surrounding plateau that promotes abnormal 

sedimentation processes capable to put in risk the 

maintenance of the hydro-ecological dynamics.  

 

Those huge impacts are gradually endangering the 
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maintenance of traditional communities' ways of life 

and their livelihood. The current discussion has 

serious implications for policy-making in relation to 

environmental and socio-economic measures, in 

special the need to secure the welfare and livelihood 

of the communities that live in the Pantanal, who have 

the right, as stated in the Brazilian Constitution, to a 

healthy and ecologically balanced environment. For 

that, researchers and fishermen are working together, 

strengthening and expanding the participatory public 

policies related to planning and management of 

natural resources of the Upper Paraguay River Basin. 

 

Key words: Pantanal Wetland; participatory planning 

and management; traditional communities
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Evaluation of HSSF constructed wetlands for 

treating urban stormwater runoff 

Lee-hyung Kim 

 

(Dept. of Civil & Environmental Engineering, 

Kongju National University, Cheonan, 

Chungnamdo 31080, Korea: 

leehyung@kongju.ac.kr) 

 

The imperviosness rate increased by urbanization 

causes various problems on the environment such 

as water circulation distortion, heat island effect, 

and non-point pollutant discharges. The LID(low 

impact development) techniques are significantly 

considered as an important tool for stormwater 

management in urban areas. The constructed 

wetlands (CWs) are effective treatment systems and 

simple technology that involve low operational 

costs. These treatment systemsare good at removing 

not only pathogens and nutrients but also toxic 

metals and organic pollutants. Pollutants in CWs 

are removed through a combination of physical, 

chemical, and biological processes including 

sedimentation, precipitation, adsorption, 

assimilation by the plant tissue and microbial 

transformations. In this study, the applicability of a 

gravel wetland system, a best management practice 

similar to horizontal subsurface flow constructed 

wetland was investigated for the treatment of 

parking lot runoff. Monitoring of storm events was 

performed between July 2010 and November 2015 

to estimate the pollutant event mean concentration 

(EMC) at the inflow and outflow of the gravel 

wetland system. The ratio of the discharge EMC to 

the inflow EMC (EMCout/EMCin) was assessed by 

treatment affecting factors such as rainfall, rainfall 

intensity, volume, average flow and peak flow 

ratios. Based on the results, the system showed 

satisfactory treatment efficiency for total suspended 

solids (more than 70%) and total Zinc (almost 60%). 

Average treatment efficiency for chemical oxygen 

demand was 50%; while 35 to 45% for nutrient such 

as total nitrogen and phosphorus. Among the factors, 

the volume ratio (Volout/Volin) and average flow 

ratio (Avg. flowin/Avg. flowout) showed greater 

influence in the EMC ratio. Rainfall also influenced 

the EMC ratio but not very significant. Overall, the 

system was able to treat 30 to 60% of inflow and 

improved the water quality standard of outflow to 

one or two levels higher than the inflow, even if the 

inflow was highly polluted. 

 

Key words: constructed wetlands; horizontal 

subsurface flow; urban stormwater; metals 

Experimental drying and re-flooding hydrological 

regimes trigger high and low pulses of greenhouse 

gas fluxes in mesocosms from a 
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2
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The concept of treating municipal wastewater using 

wetland ecosystems evolved from the fact that 

wetlands include both aerobic and anaerobic 

environments, which enhances N removal by 

combining several biogeochemical processes. 

When constructed treatment wetlands (CTWs) are 

built for the purpose of removing nitrogen from 

wastewater but are operated with a permanently 

flooded hydrological regime, they may generate 

appropriate conditions for the production of 

greenhouse gases such as nitrous oxide (N2O) and 

methane (CH4). We studied the effect of three 

different drying and flooding hydrological regimes 

(2, 7, and 14 day-dry periods before re-flooding 

again) on the fluxes of methane and nitrous oxide in 

mesocosms from a permanently flooded aridland 

CTW located in Phoenix, AZ, USA. We found that 

methane and nitrous oxide fluxes remained constant 

during the study period in the control mesocosms, 

however, both gases responded similarly across all 

experimental drying and re-flooding hydrological 

regime treatments. High methane fluxes were 

observed immediately after the re-flooding event 

(0-5 and 5-15 minutes) from all treatment 

mesocosms followed by smaller fluxes as 

mesocosms continued to be flooded. Conversely, 

low methane fluxes were observed during the 

drying periods across all treatment mesocosms. 

Nitrous oxide fluxes were consistently higher 

during the drying periods compared to the 

immediate re-flooding event and flooded periods. 

Smaller nitrous oxide fluxes and occasional fluxes 

indicating consumption were observed during the 

flooded periods of the study from all treatment 

mesocosms. These mesocosm results show that 

applying a drying and re-flooding hydrological 

regimes to existing permanently flooded 

constructed wetlands can potentially trigger 

unexpected greenhouse gas emissions during dry 

and wet periods. 

 

Key words: biogeochemistry; ecosystem ecology; 

urban treatment wetlands; greenhouse gases; 

methane; nitrous oxide 
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Jiaxing City is located in the eastern plain stream 

network area of China. There is no reservoir and 

polluted rivers have to become drinking water 

sources. This has buffeted the local authorities and 

people for a long time. To alleviate the situation of 

water pollution, Jiaxing adopted the solution of 

constructing ecological treatment wetland 

(Shijiuyang wetland) to purify source river water 

provided by the Research Center for 

Eco-Environmental Sciences, Chinese Academy of 

Sciences. The wetland has played some sink buffer 

roles and has to sustain multiple ecological service 

functions besides the essential water quality 

improvement, due to the lack of land resources and 

many needs of interests. 

 

Shijiuyang wetland has been in operation 

continually for over seven years. It treated source 

river water 20-24*10
4
 m

3
/d and stored raw water 

120*10
4
 m

3
 buffering emergent events. Daily data 

for 28 months indicated that the major water quality 

indexes of source water had been improved by one 

grade. The percentage increase rate of for dissolved 

oxygen and the removal rates of ammonia nitrogen, 

iron and manganese were 73.63 %, 38.86 %, 

35.64 %, and 22.14 % respectively. The treatment 

performance weight of ponds and plant-bed/ditch 

systems was roughly equal but they treated different 

pollutants preferentially. The treatment cost of 

Shijiuyang Drinking Water Plant was reduced by 

about 30.3% At the same time, the wetland could 

effectively remove algae (1100 kg/d for fresh 

biomass), polycyclic aromatic hydrocarbons (PAHs) 

(46.3% for 16 USEPA priority PAHs), and heavy 

metals (for Cd, Cr, Cu, Ni, Zn, and Pb, 6558.40 kg/a 

by sedimentation, 13.16 kg/a by plant uptake) from 

river water, which greatly increased the safety and 

stability of raw water. The combination of pond and 

plant-bed/ditch systems provides a successful 

paradigm for drinking water source pretreatment. 

Shijiuyang wetland also becomes an environmental 

protection demonstration park supporting multiple 

ecological service functions. 

 

In recent years, we try to study the routes for further 

enhancing the removal of ammonia (NH4
+
-N) and 

trace-amount organic pollutants (PAHs, PPCPs). 

The Shijiuyang mode has provided demonstration 

experience in solving the drinking water safety 

problem in city area and countryside for the 

developing countries which encounter the similar 

source water situation. In China, three other 

drinking water source treatment wetlands with 

ponds and plant-bed/ditch systems are in operation 

(147 ha, 174 ha) or construction (101 ha) in the 

stream networks of the Yangtze River Delta and 

more people will be benefited. 

 

Key words: constructed wetland; drinking water 

source; constructed root channel technology; 

plant-bed/ditch system; ecological service function 
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More than 70% of urban rivers in China are polluted. 

To lower this kind pollution, various ecological 

treatment porcess, especially ponds and wetland 

were adopted due to its low cost and high landscape 

effect. Correspondingly, various new ecological 

treatment processes were developed. 

 

Baitapu River, a three-level tributary of Liaohe 

River, has been polluted for more than 30 years. In 

the past 5 years, major pollution resources of 

Baitapu River were controlled effectively by local 

govoernment and ecological recovery becomes a 

priority. Based on these, four pilot ecological 

treatment processes namely stabilization pond (SP), 

Horizontal-flow wetland (HF-W), Cycling-flow 

wetland (CF-W) and Tidal-flow wetland (TF-W) 

were designed and compared to analyze their 

removal capabilities in COD, TN, NH3-N and 

phosphorus. The results shown that the treatment 

capability of all processes studied displayed higher 

stabilization. The removal capabilities of different 

processes for COD were HF-W, TF-W, CF-W and 

SP in turn. That for TN was TF-W (41.7%), CF-W, 

HF-W and SP. The removal efficiencies of wetland 

for NH3-N were around 25%-32.9%, much higher 

than that of SP, only 13.4%. Furthermore, the TF-W 

and HF-W can also effectively remove phosphorus 

throughout about one year continuous operation. 

 

Considering the comprehensive removal 

capabilities for all pollutants, TF-W performed best. 

CF-W and HF-W are well suited for COD and 

NH3-N removal. The treatment processes should be 

selected and optimized in practial polluted-river 

engineerings. 
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Stream and wetland systems are an integral part of 

the urban ecosystem, critical to the environmental 

integrity and sustainability economic development.  

In the duo function, urban stream and wetland 

systems are the receiving body of pollutants from 

stormwater runoff and wastewater treatment 

effluent discharges, and can also remove 

contaminants to protect the sources of water supply.  

This integral ecological service functionality is 

achieved when the stream and wetland systems are 

planned and managed systematically for a given 

urban environment and hydrological setting.  

Because of the rapid urbanization in developing 

world and the ongoing urban revitalization in 

developed economy, the balance to achieve a 

resilient functionality becomes challenging.  Yet it 

is important and worth of further system-level 

examination of urban stream and constructed 

wetland systems. 

 

Here I describe the application of treatment 

wetlands and in-stream treatment systems using 

examples in the U.S. and China.  In the U.S., 

treatment wetlands and in-stream treatment are 

often used to manage non-point source pollution as 

a result of urban activities (e.g., contaminated storm 

runoff).  One primary purpose is to increase the 

carrying capacity of the natural water systems.  For 

example, the instream water aeration ponds and 

biofiltration system at a mid-west airport was 

effective in removing excess BOD in winter runoff 

contaminated by deicing fluids.  Similarly, a 

constructed wetland system in the upper state of 

New York was designed to polish the treated 

discharge from a manufacturing facility.  

Engineering application in these examples is 

generally tailored to meet pollutant load allocation 

governed by U.S. Clean Water Act regulations.  To 

the other end of the applications, constructed 

wetlands can be integrated into drinking water 

treatment when source water protection is 

inadequate.  Proper landscaping and greening 

allows an integration of the treatment wetlands into 

scenery gardens by urban planning.  An example 

application was made for source water purification 

before the Jiaxing water treatment plant in China in 

Zhejiang Province.   

 

Because of the wide geographic range and 

hydrological settings, the treatment wetlands and 

in-stream treatment systems can vary in design and 

water management objectives.  This variability 

always requires custom-designed studies and 

application of different techniques. 

 

Key words: treatment wetlands; source water 

quality; urban adaptation; stream pollution 
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In the vicinity of large-scale farms, to build up an 

artificial wetland with charcoal substrate for 

livestock wastewater in-situ treatment has a good 

application prospect. Such wetland can supply 

supplemented production by planting vegetables 

and grass or other plants. All products can be used 

to sell or successive support the farm itself, and 

finally constitute a sustainable agro-ecosystem.  

 

This study used the different size sieved charcoal as 

the main absorbing substrate to build a combination 

of three-stage of artificial wetland for processing 

anaerobic fermentation slurry of dairy farm, and 

plant water spinach and perennial ryegrass on 

adsorption matrix, the results showed that: When 

the anaerobic fermentation slurry went through the 

artificial wetland treatment system of biomass 

charcoal, the removal rate of COD (584-1490 mg/L) 

and ammonia nitrogen (49.81-157.92 mg/L) 

reached 55.70-93.95% and 68.34-99.04% 

respectively, and it’s significantly higher than that 

of control group by t test(P < 0.05); And the 

removal rate of total phosphorus (12.75-48.56 mg/L) 

were 59.22-94.11% too, but all of them had no 

statistical differences from that of control group. In 

running after 30 days, the artificial wetland 

treatment system of biomass charcoal also had a 

higher pollutant carrying capacity than control 

group. 

 

During the anaerobic fermentation slurry intake 

period, all the biomass of water spinach or perennial 

ryegrass were no significant difference between 

growing up on the charcoal substrate and control 

group wetland. But after stopping the anaerobic 

fermentation slurry, with no wilting and chlorosis 

phenomenon, the perennial ryegrass of which 

growing up on the charcoal substrate wetland were 

significantly better than that of growing up on the 
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control group wetland. 

 

Key words: biogeochemistry; biomass charcoal; 

artificial wetland 

 

 

 

Qiantangjiang-tidewater-source National Wetland 

Park in Haiyan, Zhejiang 

 

(Qiantang River Tide Wetland Park Management 

Office, Haiyan, 314300, Zhejiang, China) 

 

As source of Qiantang River Tide, and typical 

representative of the coastal wetland, the wetland 

park is important stopover for migratory bird in 

routes of East Asia – Australia. The unique 

mountains and lake landscape of ecological pattern, 

offered a rich variety of habitats and food resources, 

every year a large number of migratory birds stay 

here. Construction of Qiantang River Tide Source 

Wetland park is a need in protection of biodiversity 

hot-spots. Among wind power industry, chemical 

industry park, port, large-scale reclamation along 

coastal area, this is one of the few wetlands of the 

parks, the construction of the wetland park is 

particularly urgent. At the same time, the 

construction of the source of Qiantang River Tide 

Wetland Park needs to restore ecological sensitive 

area on the estuary. The need to purify the water of 

north shore of Hangzhou Bay coastal area and to 

protect the Qiantang River Tide source culture. 

 

In the wetland park, there are 56 families, 129 

species, 94 kinds of birds, 91 species of fish, 8 kinds 

of amphibians, 26 reptiles, and crustaceans, 

software, links, etc. Migratory season every year, 

plovers dunlin, passeriformes and some other birds, 

act as the rest, foraging and energyfrom December 

to next February, a lot of geese and ducks, gulls and 

plovers snipe in wintering there. Have records to 

kestrels, white-tailed eagle, small curlew and the 

other 13 kinds of national important birds, such as 

small crow cuckoo. Therefore, Qiantang River Tide 

Source Wetlands biodiversity conservation have 

higher value. 

 

Qiantang River Tide Source wetlands surrounded 

by green mountains, the south is even "Qiantang 

River Tide\" of the tidal zone, the north is national 

AAAA level scenic spots - Nanbei Lake Scenic 

Spot, proposed to coastal tidal flats, marsh wetland, 

rivers, lakes and other wetland landscape as the 

main body, green ties will be well versed in the sea 

and the mountain lake. Haiyan county found in Qin 

dynasty, is one of the cradles of Songze culture, 

baysalt culture and DiTang culture, as wetland 

cultures, they provide Qiantang River Tide Source 

Wetland Park with abundant tourism resources. 

 

Key words: costal wetland; estuary; migratory bird; 

biodiversity
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The large river basins across the world have 

contributed significant ecosystem services to the 

society. The interrelationship between social and 

ecological systems (SES) in these river basins has 

long history of stability. However, unprecedented 

external drivers, including altered demographics, 

increased land use, abrupt climates, river regulation 

and excessive water usage all have threatened the 

stability of the nationally important downstream 

aquatic-and-agro-ecosystems of these river basins. 

Further, the magnitude of these drivers is uncertain 

due to cumulative nature of perturbations. Close 

management of water resources, including the 

quantity and quality of ground and surface waters, 

is essential to maintain the ecosystems of these river 

basins. A dynamic balance of SES can play an 

important role in the ecological resilience, and 

imbalance can cause transitioning of ecosystem 

from one superior regime to the other, inferior. 

However, when attempting to maintain the SES 

balance, scientists and stakeholders need to work 

closely together. This study aims to develop the 

state of the future water regime management 

framework by assessing the role of 

palaeolimnology in determining the changing 

nature of regulatory services and identifying the 

early warning symptoms of provisioning services in 

wetlands of large river basins, and their associated 

catchments. 

 

Key words: Large river basins; palaeolimnology; 

wetlands; social and ecological systems; resilience; 

ecosystem services 
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macrophyte-rich wetlands in the lower murray 

river floodplain, Australia 
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The Murray Darling Basin is Australia’s largest 

river catchment. In the lower reaches the river 

winds through an extensive floodplain and is then 

constrained within a limestone gorge before is fills 

terminal lakes and lagoons near its outlet to the 

Southern Ocean. Palaeoecological records attest to 

considerable resilience in the system’s wetlands to 

climate variability over millennia. However, the 

condition of most wetlands have changed 

considerably since European settlement, but 

particularly since the acceleration of river 

regulation and water abstraction since the 1920s. In 

most instances the wetlands have transitioned from 

macrophyte-dominated systems, as revealed by 

macrofossils and the predominance of benthic and 

epiphytic diatoms and invertebrates, to turbid 

phytoplankton-rich systems. This is attributed to 

substantial increases in the flux of sediments, salts 

and nutrients to the wetlands from the floodplain, 

and the rivers.  In many instances the changes in 

state occurred very early after European settlement 

and so the full richness of the original biodiversity, 

and the services it provided, is poorly recognised. 

While much is to be gained from government 

programs to rehabilitate the waterways of the 

system through allocations of environmental water, 

the long term record highlights the importance of a 

simultaneous focus on catchment management 

approaches to maximise the outcomes to be 

returned from the investment.  

 

Key words: Murray-Darling Basin; sedimentation; 

floodplain wetlands; diatoms; aquatic macrophytes 
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The ecological balance of many floodplain lakes 

has been altered in recent decades through the 

modification of hydrology and fluxes of pollutants. 

Often, pressures from these different stressors have 

acted together, and so identifying the major causes 

of ecological change is a challenge, leading to 

ambiguity about where management should be 

focused. Palaeolimnology (sediment core analyses) 

can provide insights into the functioning of 

floodplain lakes because it allows retrospective 

reconstruction of lake ecological conditions before 

and after major anthropogenic impacts which often 

pre-date the implementation of lake monitoring 

programmes.  

 

Here we present sedimentary data from three 

contrasting floodplain sites in tropical (Tasik Chini, 

a shallow flood pulse wetland in Peninsular 

Malaysia), continental (Dongting Lake, Yangtzse 

Delta in China) and temperate (Attenborough 

wetlands complex of small artificial ponds in the 

UK) regions to demonstrate how palaeolimnology 

can be applied to assess the causes and 

consequences of changes in floodplain lake 

ecosystem structure and associated ecosystem 

services. We used a range of geochemical and 

physical analyses including chlorophyll and 

carotenoid pigments, carbon stable isotopes, C/N 

ratios, particle size spectra, sedimentation rates 

using Pb-210 isotopes and elemental composition 

using XRF to reconstruct past changes in these 

sites. 

 

In tropical Tasik Chini, the combined impacts of 

land use conversion to oil palm during the 1980s 

and subsequent regulation of the lake in 1995 to 

raise water levels have increased the rate and nature 

of sediment infilling in this basin, changing the 

composition of autotrophic primary producer 

communities, and increasing the importance of 

allochthonous carbon processing in the lake basin 

deriving from eroded catchment soils. In Dongting 

Lake, the construction of the Three Gorges Dam in 

the 1990s has increased the retention of organic 

biota and algal remains in sediments of this lake, 

which may have a positive impact for lake carbon 

sequestration, but has also been associated with 

shifts in diatom and algal assemblages because of 

reduced variability in water level fluctuations. 

Ponds in Attenborough wetland complex show 

hydrological connectivity has a strong influence on 

lake primary producers, showing that isolation from 

rivers increases the prevalence of bloom-forming 

cyanobacteria. These observations across disparate 

lake districts demonstrate the importance of lake 

hydrological balance in determining the ecosystem 

structure of floodplain lakes. The long-term and 

whole-lake integrative overview provided by 

palaeolimnology shows how ecosystem services 

such as the provision of high quality water and 

carbon sequestration have been influenced over 

recent decades.  

 

Key words: palaeolimnology; stable isotopes; 

sedimentary pigments; ecohydrology 
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Shallow lakes provide a range of ecosystem 

services such as water supply, biodiversity, 

aquaculture, tourism, shipping and flood regulation. 

Over recent decades, many lakes have become 

severely deteriorated (regime shifted) due to a 

coupled natural and human disturbance. Due to the 

limited monitoring records (<50 years), however, 

we still have little knowledge on how, when and 

why those lakes experienced ecological status shifts, 

and how the lake ecosystem service changed, i.e. 

leading to preferable trade-off or enhance the 

synergies among different service type?  

 

Paleolimnological techniques were widely used in 

understanding the historical environmental and 

ecological changes. Here, we chose a typical 

eutrophic shallow lake sited in the middle and lower 

of Yangtze River, namely Taibai Lake, and acquire 

geochemistry proxies, grain size, diatom, cladocera 

and chironomid from a 
210

Pb and 
137

Cs dated 

sediment core. Document records and monitoring 

data are also included as important marks of social 

and environmental change. A T-test based algorithm 

of STARS reveal at least two ecological shifts, 

respectively in the 1960s and the 1990s. The sudden 

shift in the 1960s is supposed to be influenced by a 

dam and sluice construction in the 1950s and 

another shift in the 1990s should be a critical 

transition due to the alternation of ecosystem 

structure for higher fishery production. 

Correspondingly, lake ecosystem service (LES) 

also experienced significant changes. Prior to 1930s, 

different types of LES kept relatively stable with 

low values. With the dam construction in the 1960s, 

the changed hydrological condition led to gradual 

increases in both regulation and provision service. 

However, with much effort on fishery and 

reclamation, the regulation service of the lake 

(drinking water provision, water quality and climate 

regulation) decreased, exhibiting a tradeoff among 

LES. After 1990s, with intense aquaculture, most 

types of LSE suffered a further decrease. We 

proposed same drivers for both the shifts in 
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ecological regime (community) and ecosystem 

service (functional) for different stage of the lake, 

and presented concept models revealing the 

interactions between the lake and the catchment 

human activity, the feedback among lake 

components (biological communities and water 

chemistry) in different time periods in Taibai Lake 

ecosystem. 

 

Key words: Taibai Lake; paleolimnology; regime 

shift; ecosystem service; dam construction; 

eutrophication 
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Aquatic Transitions is a Past Global Changes 

(PAGES) Working Group (WG), established in 

2014. The primary aim of the WG is to integrate 

records of ‘change’ in aquatic ecosystems with a 

view to providing a global synthesis of the 

sensitivity of these sites to critical stages of human 

impact. By detailing the nature of these changes, we 

will provide insights for management of these 

aquatic ecosystems. The principal objectives of the 

WG are to: 

 

(1) document the history of human impact on 

aquatic systems through the identification of the 

first point of human impact, and the inception and 

peak of the impact of the industrialized phase 

 

(2) examine the nature of these transitions to 

identify the ecosystem dynamics that have resisted 

human pressures, as well as the changes leading up 

to the point where the system succumbed, and the 

degree to which new, stabilizing forces have 

entrenched the system in a new regime. 

 

Global and local policymakers have defined an 

urgent need for understanding how aquatic systems 

function under increasing threats from human 

impacts (e.g. catchment disturbance, pollution) and 

climate changes (e.g. changes in temperature and 

effective precipitation). Many aquatic systems 

exhibit a non-linear response to these stressors, with 

ecosystems responding abruptly, or showing some 

degree of resilience until an (internal) threshold is 

breached.  

 

‘Established’ ecological theory is based on 

contemporary approaches to understanding 

non-linear changes in aquatic systems, yet a 

meta-analysis shows there are few examples in the 

contemporary data that suggest the existence of 

regime shifts with feedback changes, especially 

following the removal of the stressor. This is likely 

an artefact of contemporary studies being overtly 

short in duration, and which rarely pre-date the 

point of impact. This is where palaeoecology comes 

to the fore, and can play a critical role in 

understanding and identifying the cause of 

non-linear shifts in ecosystems. Long term records 

of change provide evidence of the ecosystems 

dynamics that may have occurred leading up to a 

threshold change and, thereby, can reveal early 

warning signals that may be lessons to prioritise 

intervention measures for future management. As 

such, research on major transitions in aquatic 

systems represents a significant field of enquiry that 

demands contribution from both neo- and 

palaeoecology. Critically, palaeoecological studies 

can provide a tool kit of criteria by which non-linear 

regime shifts can be identified, as well as 

confirming feedbacks in the system.  

 

Using examples from contemporary and 

palaeoecological studies, this presentation will 

outline how the WG will establish a framework for 

understanding and quantifying threshold changes. 

 

Key words: Non-linear response; Regime shifts; 

Palaeoecology; Anthropogenic impacts; Resilience 
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Anthropogenic disturbances have significantly 

intensified in modulating freshwater systems. 

Deterioration of water quality and degradation of 

ecosystem functioning have been widely observed 

and reported in many lakes and wetlands. As 

long-term monitoring data are not available for 

freshwaters in most parts of China, sediment 

records can potentially provide important 

information on the long-term changes of freshwater 

ecosystems.  
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Here, we presented a case study for a shallow and 

macrophyte-covered lake, which currently serves as 

a wetland park in Southwest China, aiming to 

identify key environmental stressors and the 

trajectory of ecosystem changes over the last 

century. Our multi-proxy sediment results implied 

that this wetland site had experienced intensive 

human impacts since the 1950s and the major 

stressors included eutrophication (i.e. TN and Chl-a) 

and lake regulation (i.e. grain size proxies). 

Particularly, the terrestrial input of nutrients, as 

evidenced by our geochemical signals (i.e. C:N 

ratio and isotopes), corresponded well with the 

documented regulation of this lake. The archived 

data on catchment development further suggested 

that population and agricultural expansion, 

followed by increased cow density, has caused the 

long-term process of eutrophication. These 

disturbances have led to serious ecological 

consequences over time, including the shifts of 

diatom communities and the change of biodiversity. 

We further applied multivariate methods to quantify 

the impacts of these major environmental stressors 

on diatom communities. Nutrient enrichment, 

followed by hydrological fluctuation, was the most 

significant driver over time. More recently, regional 

warming was also found to structure communities 

in a significant way. Furthermore, our data 

suggested that this lake may have experienced a 

loss of macrophytes during the last decade and, 

unless appropriate measures would be taken, a 

critical transition may be reached for this ecosystem 

in the near future.  

 

Overall, our study suggested that sediment records 

could play an irreplaceable role in identifying 

environmental drivers and evaluating ecological 

status over time. They can be widely applied as a 

cost-effective technique to complement the water 

monitoring data in ecological assessment for 

impacted lakes and wetlands in Southwest China.  

 

Key words: Paleolimnology; shallow lakes; 

eutrophication; water regulation; multiple stressors; 

diatoms 
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Ecological dynamics can be driven by changes in 

external environmental conditions (i.e. by an 

extrinsic forcing) or can be mediated by a set local 

feedbacks and site-specific interactions 

(intrinsically mediated responses). Untangling the 

responses of the two drivers is a critical goal for 

predicting future ecological responses to 

environmental change.  

 

But how do you distinguish between these different 

types of ecological responses?  In this talk I 

willreview a variety of statistical tools and 

approaches which can be used to identify and 

understand the relative importance of intrinsic and 

extrinsic dynamics in long-term ecological 

(palaeoecological) records. Such records are 

important sources of understanding of extrinsic and 

intrinsic dynamics, because they are the only way to 

obtain empirical information ecological processes 

occurring over decadal-centennial timescales or 

longer. However, long-term ecological records are 

particularly challenging datasets to analyze because 

of age uncertainties, uneven sampling resolution, 

and uncertainties in the variables that ecological 

and environmental proxies represent. 

 

Examples from a variety of different ecological 

settings will be presented, covering a range of 

spatial scales, including records from a single site 

(i.e. landscape scale), to multiple sites (regional- 

continental scale). The examples include a coastal 

lagoon in the Galapagos Islands; abrupt North 

American forest declines inferred from records 

preserved in wetland sites; and a Holocene record 

from Lake Baikal, Russia. For each systema set of 

statistical techniques, tailored to distinguish 

between extrinsic versus intrinsically mediated 

ecological responses, is presented. These 

techniques provide a useful way to identify when 

and where intrinsically mediated responses to 

environmental change occurs; the next challenge is 

to apply process-based modelling to characterize 

these different ecological responses. 

 

Key words: intrinsic response; extrinsic response; 

regime shift; long-term ecology; statistical 

modelling 
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Climate change can lead to habitats loss and 

degradation, and consequently endangers species in 
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a specific region. Besides addressing the priority 

areas of species distribution, an urgent 

consideration when planning to conserve a rare 

species under climate change is to identify suitable 

adaptation options and map the effectiveness. Here, 

we use a case study to develop potential adaptation 

strategies and assess their spatial benefits under 

different climate scenarios.  

 

We used the species distribution software MaxEent 

to model current and future habitat distributions of 

endangered oriental white storks in Three River 

Plain, Northeast China. Based on experts’ 

knowledge and literature findings, we develop the 

methods for identifying conservation adaptation 

strategies. By inputting additional species presence 

sites derived from adaptation strategies in MaxEent, 

we predict the future habitat distributions under the 

adoption of adaptation strategies. To estimate the 

effectiveness of adaptation strategies, we compare 

the differences in the areas of suitable habitats 

between the future habitats predictions with 

adaptation strategies and those without adaptation 

strategies. 

 

The suitable habitats of the white stork in the study 

region dramatically decline by over 80% in the 

absence of adaptation strategies under the future 

climate scenarios. Compared with the future habitat 

predictions without adaptation strategies, those 

future habitat predictions with adaptation strategies 

had broader distributions range. The strategy of 

“Reclaiming Farmland to Wetland” offers the most 

impressive effectiveness with an increment of ten 

times suitable habitats, followed by the strategy of 

“Establishment of Nature Reserve” with six times 

and the strategy of “Artificial Bird Nest” with two 

times. 

 

It is effective to address suitable strategies to gain 

more suitable habitats for the endangered white 

stork to mitigate the threat from climate change. 

Our approaches clarify the role of experts’ 

knowledge in conjunction with MaxEent when 

mapping and assessing the effectiveness of the 

adaptation strategies. 

 

Key words: Adaptation strategy; Artificial Bird 

Nest; benefits of adaptation options; Climate 

change; endangered species; Establishment of 

Nature Reserve; habitat distribution; Maximum 

entropy (MaxEent); Reclaiming Farmland to 

Wetland 

 

 

 

Environmental evolution of Lake Liangzi and its 

driving factors over the past 200 years 

Qinghui Zhang, Xuhui Dong & Xiangdong Yang 
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and Environment, Nanjing Institute of Geography 

and Limnology, Chinese Academy of Sciences, 

Nanjing 210008, P. R. China) 

 

The restoration of lakes requires a good knowledge 

on the history and the driving mechanism of 

environmental change in the lakes. According to 

current situation of limited study on past 

environmental changes of macrophyte-dominated 

lakes, Lake Liangzi, located in the middle reaches 

of the Yangtze River, was selected for historical 

environment study. High-resolution multi-proxy 

(i.e. diatom, cladocerans, geochemistry and grain 

size), 
210

Pb/
137

Cs dating of a sediment core 

collected from this lake and documentary data (i.e. 

hydrology, climate, population) were analyzed to 

investigate environmental changes during the past 

two-hundred years. Furthermore, unique effects of 

key driver on the evolution of ecological 

environment on the period post-1950 were 

estimated quantitatively using the redundancy 

analysis. Results showed that sedimentary total 

phosphorus, heavy metal element Cu and grain size 

were three significant variables, explaining solely 

20.7%, 7.6% and 6.9% of the variance in diatom 

data, respectively. Therefore, anthropogenic 

nutrient input was the most important factor on the 

environmental evolution of Lake Liangzi. 

Meanwhile, heavy metal pollution and hydrological 

conditions also imposed an important effect on this 

lake. The results of this study can provide scientific 

baseline information for environment restoration in 

this lake, as well as other similar lakes in the 

Yangtze floodplain. 

 

Key words: Lake Liangzi; lake sediment; diatoms; 

cladocerans; redundancy analysis; environmental 

change 

 

 

 

Positive or negative? Integrating wetland 

ecosystem service valuation and environmental  

accounting in China 

Jing Yuan, Fang Yu*, Guoxia Ma 
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Although increasing literature regarding evaluating 

wetland ecosystem service, and growing interest in 

establishing national ecosystem accounts, there is 

less attention paid to the integration of the two 

methods into one unified theme.  In this paper, our 

objective is to identify the common grounds for 

valuing nature capital and seek the influence on the 

environmental policy by providing principles and 

guidelines for reporting ecosystem service value 

that are consistent with the national accounts. We 

first present a brief introduction to the two 

methodologies and then compare and contrast. 

Second, we analyze two attempts to unify at China 

national level:  one is loss assessment on wetland 
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ecosystem economic value in the field of 

environmental economic accounting. Another is 

Gross Ecosystem Production (GEP) accounting in 

the domain of ecosystem service valuation. Thirdly, 

we strive to fill the research gap by raising 

challenges both environmental economist and 

ecological economist will face, such as: how to 

better measure nature capital when reporting 

economic performance in the context of fast 

developing country China? What environmental 

policies should be designed with an understanding 

of costs and benefits of proposed development 

activities? 

 

Key words: wetland ecosystem; ecosystem service 

valuation; environmental economic accounting; 

environmental policy 

 

 

 

Re-thinking wetlands: how indigenous maori 

knowledge improves ecosystem services in South 

Wairarapa, New Zealand 
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(School of Architecture, Victoria University of 
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Zealand; sloanefind@myvuw.ac.nz)  

 

Wetlands are one of New Zealand’s most important 

freshwater ecosystems. They are low-lying 

waterlogged areas bordering rivers and streams, and 

forming quiet edges of lakes, rivers, low-lying 

floodplains estuaries and harbours. In the last 150 

years more than 90% of New Zealand’s wetlands 

have been destroyed or severely impacted by 

agricultural developments.  

 

The South Wairarapa region, in the lower part of the 

North Island, covers 2,485 km
2 
and is characterised 

by its expanses of lowland plains and lakes, 

surrounded by mountainous ranges. Once its 

wetlands provided important ecosystem services 

filtering nutrients and controlling floodwaters but 

they are now under pressure from agricultural land 

use, including drainage, grazing, nutrient runoff, 

and the impacts of pest animals and plants.  

 

For the indigenous Maori culture of New Zealand, 

wetlands are often regarded as equivalent to organs 

that cleanse the body (tinana) such as the kidneys 

(nga whatumanawa) and the liver (te ate), and 

therefore represent important sites for purifying and 

cleaning, by filtering or reducing nutrients, 

chemicals, and suspended sediment before it 

reaches the Lake Wairarapa. Many wetlands have 

historical and cultural importance as well as are 

regarded as source of food (mahinga kai) for the 

Maori tribes, providing important habitats for a 

range of culturally important food sources such as 

eel or important flora for carving such as flax, 

bulrush, tall grasses and bamboo spike sedges. 

Maori people perceive their own health as directly 

linked to the condition of their environments. 

 

This study examines how we can re-purpose / 

re-configure land use within the region to a more 

ecologically conscious industry, finding a balance 

between the existing farming and agricultural 

practises that the region relies on and a recognition 

to the cultural practises of the Maori people and its 

importance to a healthy and resourceful 

environment.  

 

Key words: agricultural landscapes; ecosystem 

services; ephemeral wetlands; landscape 

architecture; Maori culture  
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Shantou Coastal Wetland (SCW) is one of the key 

habitats for migratory birds located in southeast 

coast of China, also in the middle of East 

Asian-Australasian Flyway (EAAF). Although 

SCW has been partly assessed as an Important Bird 

and Biodiversity Area (IBA, Code: CN 498) and a 

long historical waterbird habitats since 1892, only 

birding records related to less than 10% area of 

SCW is available. Meanwhile, over 180 km
2
 of 

coastal wetland has been converted into farmland, 

aquaculture ponds and city urban during the last 

several decades. Thus, it’s urgent to identify the 

impact of habitat loss on waterbird population and 

distribution, and assess the capacity of ecosystem 

services for biodiversity conservations in SCW. To 

understand the status of SCW on waterbird 

conservation in China and EAAF, comparisons of 

waterbirds’ communities were made 1) between 

historical and present records in SCW, and 2) 

between SCW and other wetlands of eastern and 

southern China coast. More than 70% of SCW was 

surveyed seasonally during 2007-2010, covering 

around 80 km
2
 of wetlands. Totally, 35352 

individuals of waterbirds, which belonged to 13 

families and 88 species were recorded in SCW 

during field survey. Compared to the major 

waterbird group populations surveyed in 2002-2003, 

the abundance changed variously by different 

waterbird groups. The ducks (Anatidaes), herons 
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and egrets (Ardeidaes) increased 59.3% and 3.3%, 

respectively; while shorebirds, gulls and terns 

(Laridaes) exhibited descending trends of 46.1% 

and 2.3%. This result coincided with the situation 

that great loss of sandy beach and extensive 

afforestation of mangroves. Among nine important 

wetland sites along the eastern and southern China 

coast, SCW had relatively high ranking on species 

richness but lower on abundance, which indicated 

high diversity of wetland type compositions but 

high fragmentation in wetland patches. Results of 

avian faunal similarities showed SCW shared more 

common species with eastern wetlands than 

southern sites, while waterbird composition was 

similar to those wetlands in southern China. Such 

particular phenomenon may infer that SCW and 

other southern wetlands together serve wintering 

grounds for migratory birds that use eastern 

wetlands as stopover sites. The specific geographic 

location characterized SCW a turning point from 

stopover to wintering sites along the coast of China, 

and a crucial junction in the migratory waterbirds 

flyway networks of China and EAAF. 

 

Key words: Shantou Coastal Wetland; waterbirds; 

flyways; conservation 

 

 

 

Spatiotemporal dynamics of net primary 

productivity in the coastal land related to human 

disturbance using MODIS data 
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Spatiotemporal variation, tendency and the 

sustainable dynamics of vegetation net primary 

productivity (NPP) were explored in coastal land 

of Guangxi Province in China from 2000 to 2014. 

The annually time series Terra MODIS 

(MOD13A7) for NPP was adopted to reflect the 

condition of vegetation, and then we investigated 

NPP’s driving factors. The average value of the 

NPP (168 g C·m
-2

·a
-1

) is high within 10 km range 

of the coastal land, and the fluctuation among 

years present relatively remarkable (the standard 

deviation is 54). The distribution character of NPP 

is higher in the inland and lower in the coastal 

areas, and the NPP value showed significant 

difference between various vegetation. Forest land 

mostly appeared in inland area, and generally has 

the highest NPP value. Whereas, the lowest NPP 

occurred in coastal wetland and other land cover 

types (e.g., bare land). The vegetation trend was 

represented by the slope k, and 31% vegetation 

showed improve trend (k ≥ 2), while 23% 

vegetation showed degraded trend (k ≤ -2). In 

addition, the Hurst-Index indicated that forest and 

dry land will be sustainable improved; however, the 

coastal wetland may be further degradation. The 

NPP presented no significant correlation with 

precipitation, temperature and sunshine duration. 

Furthermore, the NPP and NPP trend were 

significantly negative correlated with compound 

topographic index and the distance from river, but 

they were significantly positive correlated with 

slope, altitude and distance from road or village. 

Overall, tendency of the NPP dynamic is relative 

stable within a specific time scale. Nevertheless, the 

degradation areas like the coastal wetland need 

notably attention in long-term. 

 

Key words: net primary productivity; coastal 

wetland; trend; driving forces; Hurst Index 

 

 

 

Valuing the storm surge mitigation service of 
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During the past three decades, over 1,600 tropical 

and extra-tropical cyclones have been recorded 

around the globe, causing the loss of over 400,000 

lives and more than $727 billion in economic 

damage [1]. The strong winds induced by these low 

pressure systems pile up water and flood coastal 

areas, causing huge damage to communities living 

there. Coastal wetlands provide a natural levee for 

storms by attenuating waves and creating a buffer 

zone between the landfall location of the storm and 

highly populated regions. The purpose of this 

research is to estimate the value of coastal wetland 

vegetation for hurricane storm surge protection, 

making use of U.S. land cover data, historical 

hurricane tracking data, and storm damage data 

collected by the National Oceanic and Atmospheric 

Administration (NOAA).  

 

Many ecological studies have explored the wave 

attenuating properties of wetland plants. The stems 

and leaves of coastal vegetation serve to decrease 

water velocity, reduce turbulence and increase 

deposition [2, 3]. However, only a few studies focus 

on the economic analysis of this important service 

wetlands provide. Costanza et al. [4] modeled 34 

major hurricanes hitting the U.S. after 1980, finding 

that one square kilometer of wetland loss is 

associated with an average increase in storm 

damage of $3,300,000. However, their valuation 

model takes each storm as an observation without 

considering the heterogeneities in wetland 

distribution across the impacted locations.  

 

This paper constructs a county-level dataset which 

captures the spatial and time variations in storm 

surge damage and coastal wetland coverage in the 

U.S. from 1996 to 2012. This paper employs 

econometric models to analyze the relationship 

between the damage caused by a storm surge and 
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the land coverage of coastal vegetation, controlling 

for storm characteristics and characteristics of each 

storm surge impact region. The main result is that 

for coastal communities suffering from economic 

loss caused by a storm surge disaster, a loss of one 

square kilometer of coastal wetland is associated 

with a 0.48% increase in property and crop damage, 

controlling for specific storm and county 

characteristics, and the average marginal value of 

coastal wetland for protecting properties and crops 

from a storm surge disaster in the U.S. is 

$1,176,000 per km
2 
($4,760 per acre). 

 

This paper contributes to a broader research theme 

of ecosystem valuation by estimating the marginal 

value of one of the important ecological functions 

of wetland, storm surge mitigation. The conclusions 

of this study could have important implications for 

various decision-making processes. Most coastal 

and estuarine development plans are designed on 

economic grounds, so understanding the value of 

wetland vegetation in hurricane generated storm 

surge protection is vital to ensure the optimization 

of both economic and ecological benefits. First, 

agricultural or industrial projects that potentially 

threaten wetlands are often required to pay 

compensation – this study looks to determine how 

much they should pay. Second, wetland restoration 

projects vary widely–our results aid in their 

cost-benefit analysis, helping determine which are 

the most promising.  

 

Key words: wetland; storm surge; hurricane; GIS 
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The river ecosystem is a treasure that is home to a 

wide variety of wetland species and the 

construction of bridges might have deep impact on 

diversity of the ecosystem. The ecological 

consequence of bridge abutments was studied by 

monitoring benthic macroinvertebrate community 

at six main bridges on Tuhai River and Majia River 

in eastern China. Samples of macroinvertebrate 

were collected from upstream to downstream 

during high-water period in summer and water 

quality was monitored at each site. The 

macroinvertebrate community of under-bridge sites 

was significantly correlated with that of reference 

sites in abundant, biomass and richness. The 

benthic macroinvertebrate communities were not 

significantly different between under-bridge sites 

and reference sites in terms of abundance and 

biomass while significantly different in terms of 

richness and Shannon-Wiener index. This pattern 

outlined a major impact of bridge abutments on 

benthic macroinvertebrate communities for the first 

time, indicating the importance of habitats 

restoration after river constructions were finished. 

Suitable measures should be taken to minimize the 

impact of bridge abutments. 

 

Key words: Alluvial bank; benthic 

macroinvertebrate; bridge abutment; river 

ecosystem; sediment deposition 
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The middle and lower Yangtze River floodplain is 

a globally important wintering area for waterbirds 

in the East Asian-Australasian Flyway. 

Ornithologists have reported on wintering 

waterbirds in the floodplain since the 1950s. 

However, an integrated analysis of the long-term 

changes in waterbird diversity is not available. Here, 

we synthesize existing information on changes in 

wintering waterbird abundance and distribution in 

the floodplain, summarize possible influencing 

factors and propose some priorities for further 

research. Waterbird richness and abundance have 

declined over the past 60 years. The declining 

trends have been observed in a number of areas and 

species. Nevertheless, a few areas and species 

showed different trends. In addition, waterbirds 

have become more concentrated in a few suitable 

areas such as Poyang Lake and Dongting Lake. 

Land reclamation, hunting, dam operation and 

extensive aquaculture are probably four major 

threats to wintering waterbirds, while establishment 

of nature reserves is beneficial to waterbird 

conservation. Our study suggests that waterbirds in 

the floodplain are vulnerable, and that effective 

conservation measures are needed to protect and 

mailto:ecology@sdu.edu.cn
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restore the waterbird diversity of this area. 

 

Key words: China; Dongting Lake; Poyang Lake; 

Waterbirds; Yangtze River floodplain 
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Solar radiation is a major controlling factor for net 

ecosystem exchange (NEE) of CO2. Light response 

function has been used to model NEE as a function 

of solar radiation.  However, the controls of diffuse 

and direct radiations on plant photosynthesis are 

different since diffuse radiation can penetrate 

canopy more efficiently.  The purpose of this paper 

is to develop a model for estimating NEE as a 

function of direct radiation and diffuse radiation.  

The model is developed for three sites where diffuse 

radiation, total radiation, and NEE measurements 

are available in United States.     

 

Key words: Ecosystem Exchange; direct radiation; 

diffuse radiation; United States 
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Beijing city had developed rapidly in 1993-2013. 

The urbanization process influences many 

ecosystem, no exception impacts on the wetland 

ecosystem. In order to study the influence of the 

urbanization process on wetlands status and 

changes from1993 to 2013, in Beijing, we use 2.5 m 

SPOT and 30 m TM remote sensing image, through 

Geographic information system analysis method, 

detailed analysis Beijing wetland ecosystem.  

 

In Beijing, the wetland ecosystem area was 437.37 

km2 in 2013, accounted for 2.66% of the city area. 

The largest lacustrine wetlands ecosystem, 

accounted for 40.63%, followed by Lake reservoirs 

ecosystem, accounted for 31.49%, accounting for 

the smallest proportion of ecological system is the 

river channels, accounting for 27.88%. From1993 

to 2013, wetland ecosystem area decreased 125.38 

km
2,
 decrease rate account 24.14%. Among them, 

1993-2003, the main decreased area was replaced 

by agricultural need; 2003 to 2013, mainly was 

replaced by city’s construction. 55.29 km2 turned 

into agricultural lands (mainly concentrated in 

Miyun Reservoir), 44.53 km
2
 turned into 

construction lands, 15.99 km2 turned into forest 

lands, 13.71 km
2
 turned into grassland lands.  

 

Our study indicates that within the scope of six ring 

in Beijing, river ditch area has little changes, in the 

first 10 years, it’s area increased 1.38 km
2
, in the 

second 10 years, has increased 2.46 km
2
; Lake 

reservoir area increased by 0.89 km2 in the first 10 

years, increased 4.48 km
2
 in the second 10 years; 

However, lakes wetland area reduced 49.1 km
2
, 

reduced 30.34 km
2
 in the first 10 years, reduced 

18.67 km
2
 in the second 10 years, because of the 

urbanization occupation. With Beijing city 

developing rapidly, the wetland area is decreased by 

24.14%, the situation of wetland biodiversity 

conservation become more and more severe. It calls 

us we should extremely urgent to protect the 

wetland ecosystem in Beijing city’s urbanization. 

 

Key words: urbanization; wetland ecosystems; 

lacustrine wetlands; lake reservoirs; river channels 
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Wetlands had many values. Firstly, provide source 

value. Such as, provide drinking water, sightseeing 

recreation, fish, prawn and all kinds of aquatic 

products. Secondly, offer ecosystem service 

functions. Wetlands play an important role in 

regulate flood, purifying water, maintain the 

ecological security, mitigation of climate negative 

change. Beijing wetland resources are rich in 

history, but with the development of human society, 

reclamation, pollution, occupied for other activities, 

wetlands gradually decreased. Now, In Beijing, the 

wetland ecosystem area was 437.37 km
2
 in 2013, 

accounted for 2.66% of the city area, the wetland 

area decreased 24.14%, the wetland has become 

scarce resources in Beijing. Wetlands’ "carbon 

sink" and "carbon source" functions constantly 
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reduced in ecosystem services. However, the 

ecosystem services have continued to increase. 

These mainly attributed to the implementation of 

biodiversity conservation policies of Beijing City. 

nature reserves and forest parks, Large-scale tree 

planting activities, Plains million acres’ 

afforestation projects, greenbelt building, country 

parks construction, "Three North" shelterbelt 

construction and other projects, has greatly 

increased the ecosystem services of Beijing City. 

 

Although, the ecosystem services of Beijing City 

also have some changes, relative to those measures, 

the growths were smaller. The fixed amount of 

carbon per unit area had an increasing trend of 

10.14, 10.59, 12.15 g / (m
2
a) in 1993, 2003, 2013 

respectively. the amount of carbon fixed also 

increased from 0.17 to 0.20×10
8
 t in 1993 and 2013, 

respectively. Water supply of per unit area increased 

from 887.70 to 2802.73 m
3
 ha. The amount of water 

supply also increased from 14.57 to 45.99×10
8 
m

3
. 

The increase rate of the amount of water supply in 

2003-2013 is faster than the previous decade. The 

amount of erosion control unit area is increases 

from 42.69 to 75.36 t/ha, the amount of erosion 

control increased from 0.70 to 1.24×10
4 
t from 1993 

to 2013 in Beijing City. In view of the wetlands 

have an important role in the maintenance 

ecosystem services of carbon fixation and water 

supplying. In order to increase the ecosystem 

service function, the wetland protection should be 

strengthened. 

 

Key words: Wetlands; ecosystem services; carbon 

fixed amount; Water supply; erosion control 

 

 

 

Wetland resource status and its protection 

measures for Beihai Coastal National Wetland 

Park  

Guangjun Wang 

 

(Management Office of Beihai Coastal National 

Wetland Park, Beihai 536000, Guangxi) 

 

Based on field investigation and literature review, 

the author analyzed the type, area and distribution 

of wetland resources of Coastal National Wetland 

Park in Beihai and analyzed the factors restricting 

the wetland resources, and provided the resources 

protection strategies and measures for Coastal 

National Wetland Park in Beihai, so as to provide 

references for the protection, management and 

construction of the Coastal National Wetland Park 

in Beihai. 

 

Key words: wetland park; wetland resources；

wetland protection；Beihai 

 

 

 

Study on allelopathic effects of Heleocharis 

tetraquetra to Microcystis aeruginosa 

Chunlin Wang 

 

(Nanjing University Ecological Research Institute 

of Changshu, 215500, Jiangsu, China ) 

 

Three cultural modes including Eleocharis dulcis 

planting water, aqueous extract of Heleocharis 

tetraquetra Nees and H. tetraquetra co-culture with 

Microcystis aeruginos were studied to explore the 

effects of M. aeruginosa growth. It is found that H. 

tetraquetra planting water, aqueous extract of H. 

tetraquetra and H. tetraquetra co-culture with M. 

aeruginosa had inhibited the growth of M. 

aeruginosa, and the inhibitory effects was caused 

by allelopahty. The inhibitory ratio of aqueous 

extract of H. tetraquetra with 100% concentration 

was 90.36%, and the ratio of co-culture mode was 

85.65%. According to this research, it can be found 

that H. tetraquetra has a certain application 

prospect in the field of ecological algal inhibition as 

an emergent plant. 

 

Key words: Heleocharis tetraquetra Nees; 

Microcystis aeruginosa; planting water; aqueous 

extract; co-culture; allelopathy 

 

 

 

The effects of constructed wetlands for treating 

paper mill wastewater of treatment plant  

 

Tangwu Yang, Siyuan Song, Ruoyu Tang, Ye Yang, 

Yiyi Xiong, Shuqing An 

 

(Nanjing University Ecological Research Institute 

of Changshu, 215500, Jiangsu, China ) 

 

Well treated waste water of Paper mill contains a 

variety of substances which is not easy to 

degradation, which directly flows into the river will 

greatly impact the river water quality and its 

ecosystem. 

 

Constructed wetlands degrade the pollutants in 

wastewater mainly by microbe-plant-media 

combined effects. It always has the long processing 

time, require a large area. But it works well in 

micro-polluted water and complex pollutants. 

 

Shuangji River constructed wetland is located in 

Zhengzhou city, Henan province, China, the project 

covers an area of 13.2 ha, treat effluent water from 

paper mill wastewater treatments plants, treatment 

capacity is about 6~12×104 tons/day. The treatment 

system contains aerated ponds, free water surface 

wetland, vertical-flow constructed wetland and 

stabilization pond. 

 

The water quality monitoring for Shuangji River 

constructed wetland lasted for about 1 year. 

Monitoring results show that the constructed 
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wetlands have a good effect on the effluent water of 

paper mill wastewater treatments plants. 

 

However, the purification efficiency of different 

pollutants and pollutant removal efficiency curve is 

not the same. COD and total phosphorus 

concentrations have a high purification efficiency 

while the concentration is high, when the 

concentration decline, the efficiency is relatively 

low. 

 

When the COD concentration is around 40mg/L, 

pollutant removal rate is around 20%, when the 

concentrations is at about 120 mg/L, COD removal 

rate is about 60%. 

 

When the concentration of total phosphorus is 0.1 

mg/L or so, removal rate is about 20%, while the 

concentration is about 0.2 mg/L, the removal rate 

will rise to about 50%, when the concentration of 

total phosphorus in 0.3 mg/L or so, removal rate can 

run as high as 70%. 

 

Constructed wetland on TN removal rate is 

relatively stable, when the total nitrogen in 3-6mg/L 

or so, removal rates are around 40% 

 

Key words: Constructed wetland; paper mill; 

wastewater treatment plant discharge; COD; TP; 

TN 

 

 

 

Explore the swamp wetland restoration of heavily 

polluted fishpond——a case study of Nanhu Lake 

wetlandpark 

Jiaqiu Chen 

 

(Nanjing University Ecological Research Institute 

of Changshu, 215500, Jiangsu, China） 

 

In combination with the original characteristics, 

Nanhu Lake Wetland Park targeted to carry out the 

ecological restoration from the existing fishponds. 

In the process of swamp wetland restoration, one 

way is to raising the lake elevation which is 2-4 

meters in deep with silt from the fishpond, which is 

suitable for the growth of Taxodium ascendens, to 

create a forested swamp wetland model; one way is 

to retain the original mechanism of fishponds, at the 

same time, add a new embankments with silt from 

the fishpond, dividing the fishpond region into 

small blocks, to recover the different types of 

wetland plants; one way is to cut low the existing 

fishpond dike and stack the silt from the fishpond, 

plant pond cypress on the fishpond dike, plant trees 

and shrubs on the island, plant aquatic plants on the 

island edges, to crest ecological percolation islands 

through combined action of different plants to 

purify the pollution. Nanhu Lake Wetland Park 

through different restoration models, greatly 

improves the regional water quality and increases 

biological diversity, contributes to the improvement 

of the regional ecological environment.  

 

Key words: fishpond; swamp wetland; restoration 

models; wetland park, pollution 

 

 

 

Research and analysis of path planning elements in 

wetland park 

Song Sun 

 

(Nanjing University Ecological Research Institute 

of Changshu, 215500, Jiangsu, China ) 

 

Under the premise of path planning is the 

systematic and scientific realization of traffic 

infrastructure to vehicles and people. It is a kind of 

planning and design elements with very strong own 

properties. Similarly, wetland park on the wetland 

ecological environment and diverse wetland 

landscape resources on the basis of social ecology 

park, the meaning of the bearing is very important. 

In the wetland park planning and design of roads 

must be comprehensive analysis and study of 

wetland park road in the ecosystem, natural and 

humanistic. Should be on the premise of minimum 

destroy the natural environment and reasonable 

planning elements garden road. This paper analyzes 

the influence of path planning is the most important 

factors in the wetland park ecosystem, and 

naturalness. And the wetland park road planning 

involved in the objective elements such as road type 

selection, the whole road network layout, the 

ecosystem of the control of the road network 

density, road, etc to make the necessary research 

and analysis, thus gives wetland park road planning 

and design a corresponding solution measures. 

 

Key words: wetland park; path planning; 

ecological elements 

 

 

 

Ameliorating effects of introduced wild shoots 

(Zizania latifolia Turcz.) on salt-affected artificial 

wetlands in the Yellow River Irrigation Region  

Jing Cao
1, *

, Rui Cai
1
, Fang Dong

1
, Xiaohong Yue, 

Jie Gen, Linjie Zhang
1
  

 

(
1
School of Life Sciences, Lanzhou University, 

Lanzhou 730000, Gansu, China; 

*caojing@lzu.edu.cn) 

 

Rice field ecosystem is the largest artificial 

wetlands system. In recent years，the studies in 

rice field ecosystem are mainly focused on the 

control and ecological management of agricultural 

non-point source pollution, while on ameliorating 

of salt-affected caused by rice production in paddy 

field system are less known in the inland arid 

regions. Due to the soil parent material, irrigation 

pattern, terrain, climate and other factors, much 

more paddy fields and wetlands near the river 
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suffered salinization in the upstream of the Yellow 

River region. The ameliorating effect of different 

planting densities of Zizania latifolia on salinization 

artificial wetlands was studied in paddy field. Our 

aimed was to provide theoretical basis for amending 

the salt-affected artificial wetlands using planting 

Zizania latifolia in inland region. 

 

Our study indicates that EC in 0-60 cm soil profile 

significantly decreased in the treatments of both 

planting density as compared to those in soils 

before plants were grown, especially dense planting 

treatments were more efficient in lowering EC. In 

dense planting and sparse planting treatments the 

contents of soluble salts ions in 0-20 cm soil layer 

decreased by 59.3% and 46.7% compared to those 

in the soils before plants were grown, respectively. 

Among them, Na+ concentrations in dense planting 

and sparse planting soil were reduced by 47.4% and 

42.7%, respectively, Cl
- 

concentrations were 

reduced by 74.4% and 68.1%, respectively, SO4
2-

 

concentrations were reduced by 52.6 % and 35.1%, 

respectively. Therefore, under conditions of severe 

salinization, dense planting could be more helpful 

to reduce the contents of salt ions in the wetlands 

soil than that of sparse planting. The reasons could 

be that dense planting increased the exclusion of an 

extensive and thick root system in the soil, thus 

increasing the soil porosity and hydraulic 

conductivity, promoting the salt leaching 

downward along with the water. On the other hand, 

salt ions were taken away by shoot absorbing due to 

caused by large amounts of shoot biomass of 

Zizania latifolia. 

 

Key words: salinized artificial wetland; planting 

density; ameliorating effect; Zizania latifolia; the 

Yellow River Irrigation Region 

 

 

 

Technology and case in wetland construction of 

Shenzhen Techand Ecology & Environment Co., 

Ltd. 

Jian Zhou
1
 , Zhi Wu

 1*
 

 

(
1
Shenzhen Techand Ecology & Environment CO., 

LTD. Of Shenzhen, Shenzhen; 518040, 

Guangdong,China, 
*
wuzhi@sztechand.com.cn) 

 

For advancing development of the national 

ecological civilization construction, implementing 

the ecological strategic layout, improving the 

ecological environment of our country, and 

achieving the harmonious development of 

economic, society, culture and ecology. Adhering 

to the concept of respect nature and revere 

nature,Shenzhen Techand Ecology & Environment 

CO.,LTD. built a number of ecological 、

technology-leading 、 fully functional  and 

beautiful wetland parks throughout the country by 

integrating technology of ecological restoration, 

environmental control ,hydraulic engineering and 

landscape design which spectacular display our 

capacities of  plan& design, construction , project 

operation and capital operation. Technologies used 

in those wetland construction projects includes: 

1.The ecological restoration technique on aquatic 

ecosystem 2.Integrated ecological regulation and 

control technology of algae bloom 3. High 

efficiency vertical flow constructed wetland 

technology 4. High efficiency soil infiltration 

technology 5. Gravel contact oxidation and 

purification technology 6. Shore contact oxidation 

technology. Some typical cases are shown below:  

The Wetland Park of Shenzhen Huaxingguangdian, 

The Wetland Project of Suzhou Baodai bridge, The 

Ecological Wetland of Zhuhai Baijiao Town , The 

Water Ecological Restoration and Wetland 

Construction of Dianchi , The Wetland Park 

Construction of Yining , The Environmental 

Comprehensive Treatment and Rehabilitation 

Project of West Side of Xining Beichuan 

River ,and The Xihe Linear Wetland Park of 

Chenzhou.In these cases. 

 

Key words: ecological civilization; wetland 

construction; technology; case 
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Using Wetland “Turquoise” Infrastructure to Design More 

Sustainable Cities
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Symposium 

Communicating ecological science by designing 

an urban wetland to foster a culture of 

sustainability 
1
Changwoo Ahn 

 

(
1
Department of Environmental Science and Policy, 

George Mason University, 4400 University Drive, 

Fairfax, VA 22030, USA) 

 

This paper presents an interdisciplinary, on-campus, 

student project, titled “The Rain Project” that I 

designed as an urban ecosystem restoration model 

as well as a collaborative pedagogical approach 

between ecological science and art at George 

Mason University (GMU), Virginia, USA. A group 

of students from several disciplines (e.g., 

environmental science, art, civil engineering, 

biology, communication, and film/media) 

participated in designing and constructing a floating 

wetland for a campus stormwater pond as part of 

sustainable stormwater management. The floating 

wetland built was launched and maintained during 

the summer three months in 2015, filtering 

suspended sediments and nutrients.  A floating 

treatment wetland (FTW, ~600 ft2), constructed 

using a thin, buoyant foam mat with 1,600 

individuals of five native species: american water 

plantain (Alismasubcordatum), fox sedge 

(Carexvulpinoidea), blueflag iris (Iris versicolor), 

common rush (Juncuseffusus), and pickerelweed 

(Pontederiacordata), was launched early May 2015 

on the campus stormwater pond followed by water 

quality monitoring during the summer growing 

season. All plants and sediments were harvested 

mid-September. Results showed that 1,385 g of 

carbon (TC) and 195 g of nitrogen (TN) was 

captured by the FTW through both plant biomass 

production and the matting itself. The plants 

assimilated 51% (716 g) and 39% (75 g) of TC and 

TN, respectively. The Rain Project has numerous 

implications for college education, scholarship, and 

service while presenting a novel way of building a 

sense of community and fostering a culture of 

sustainability among students for ecological 

awareness and literacy. I strongly suggest the need 

for linking art and the science of ecosystem 

restoration to best obtain improvements in 

much-needed communication for the success of 

community participatory restoration projects. 

 

Key words: ecological literacy; floating wetland; 

urban ecosystem restoration; sustainable 

stormwater management; interdisciplinary 

education; The Rain Project 

 

 

 

 

 

Evaluating ecological services and economic 

benefits of coastal wetland restoration in urban 

south Florida communities 

Tiffany Troxler
1,2

 and Daniel Virden
1
 

 

(
1
Department of Biological Sciences and Southeast 

Environmental Research Center, 
2
Sea Level 

Solutions Center, Florida International University, 

Miami, Florida, USA) 

 

Natural features like coastal wetlands enhance 

coastal resilience, mitigate the potential impacts of 

extreme events, sea-level rise and inundation to 

coastal communities, and contribute to 

sequestration of carbon from the atmosphere. 

 

South Florida is at great risk from hurricane storm 

surge and sea-level rise. Hurricanes epitomize 

large-scale, pulsed disturbances that regularly affect 

South Florida, including the mangrove coastline 

and subtropical marshes of the coastal Everglades.  

More noticeable and directly quantifiable impacts 

of hurricanes are associated with human and 

economic harm. The economic impacts of 

hurricanes in Florida are far-reaching exceeding 

billions of dollars for repairs and reconstruction of 

private property and public infrastructure across the 

United States. Sea-level rise, in contrast, is a press 

disturbance. Over the past 100 years, sea levels in 

south Florida have risen approximately 22 cm, and 

the rate of sea-level rise has increased in recent 

years. Recent work indicates that mangroves are 

barely keeping pace with the current rate of sea 

level rise, as mangrove soil accretion rates have 

ranged from 2.5 to 3.6 mm year
-1

.  This change in 

relative elevation has direct relevance to the 

ecosystem’s ability to continue to attenuate future 

hurricane-driven storm surge. Combined, hurricane 

storm surge and sea-level rise are significant 

stressors with non-linear impacts on coastal 

communities. 

 

In south Florida, significant investments have been 

made to increase coastal resilience and reduce 

potential impacts on coastal urban communities 

through efforts to restore coastal mangrove 

wetlands. Our study reviews and synthesizes 

available information on coastal mangrove 

restoration and assesses the potential services 

brought by these restoration efforts. Economic 

benefits can be ascertained by evaluating the 

attenuation of storm surge and resulting reduction 

in potential damages brought by restored coastal 

mangroves. 

 

Key words: coastal resilience; restoration; storm 

surge attenuation; sea-level rise; mangrove; carbon 
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Integration of the landscape development intensity 

index (LDI) and the water ecological index (WEI) 

to assess wetland conditions 

Yufeng Li
*
, ·Hongyu Liu, ·Yiming Sun 

 

(State Key Laboratory Cultivation Base of 

Geographical Environment Evolution, Jiangsu 

Center for Collaborative Innovation in 

Geographical Information Resource Development 

and Application, College of Geographical Science, 

Nanjing Normal University, 1 Wenyuan Road, 

Nanjing 210046, Jiangsu, China; * 

pandalee_0826@163.com) 

 

The integration of landscape indices and water 

quality can be useful for objectively and 

comprehensively assessing wetland conditions. 

This paper presents the wetland condition index 

(WCI), which is a transparent, modular hierarchical 

system of indices that provides a method for 

assessing wetlands conditions by combining two 

main sub-indices: (i) the landscape development 

intensity index (LDI), which assesses 

human-dominated impacts; and (ii) the water 

ecological index (WEI), which measures changes in 

hydrology and water quality. We used the WCI to 

evaluate 27 wetlands in the Xianlin sub-city of 

Nanjing. The results indicated significant 

inconsistencies between the city's level of 

development and the values of the WCI and its 

sub-indices. The WCI value of urbanized areas 

(9.93) was better than that of less urbanized areas 

(8.46), and the LDI and WEI are slightly correlated. 

In other words, wetlands with a low LDI value did 

not necessarily have a low WEI value. Because of 

wetland restoration and human management 

activities, integrating the LDI and WEI is more 

important for wetlands in urbanized areas than for 

less urbanized areas. This method could provide 

guidance for the design of wetlands to optimize 

their qualities and benefits to residents and 

reinforce wetland conservation.  

 

Key words: wetland condition; landscape 

development intensity index; water quality; 

wetland assessment 

 

 

 

Setting aside strict protected areas for water birds 

and macrophytes in wetland parks, cases in 

Yun-Gui plateau, Southwest China 

Zhaolu Wu*, Huiling Shi, Qiujun Wu, Haotian Bai, 

Yuan Lei 

 

(Institute of Ecology and Geobotany, Yunnan 

University, Kunming 650500, China; 

*zlwu@ynu.edu.cn) 

 

Different understanding for the construction of the 

wetland parks may result in various destinies for 

wetlands and its biodiversity. In the newly 

constructed wetland parks, at least in the Yun-Gui 

plateau Southwest China, people's entertainment 

was the only consideration; wild birds and native 

macrophytes, the most important part of the 

wetland park, were used as human recreation 

resources and suffered a huge impact. 

 

We conducted an investigation in 25 wetlands, 

aiming to find effects of park construction on birds 

and macrophytes. We found that the construction of 

wetland parks effectively reduced the water 

pollution and wetland reclamation, providing better 

entertainment places for local residents and tourists. 

We also found that the wetland parks occupied most 

of the natural wetlands, introduced numerous alien 

macrophytes, brought a large number of human 

population, which drove wintering birds away and 

caused native macrophytes disappear. In the 

wetland of Dianchi Lake, for example, where the 

wetland parks constructed where the native 

macrophytes shrunk back, the wintering groups of 

geese and ducks became smaller, the shorebirds 

disappeared, and the sea gulls gathered for forage.  

 

Our found indicated that the construction of 

wetland parks benefitted local residents and tourists 

but damaged wetland species and ecosystems. The 

weighing pathway is to set a certain area of natural 

wilderness for wild birds, animals and native 

macrophytes in or near the wetland parks. 

 

Key words: wetland park; biodiversity 

conservation; human recreation 

 

 

 

The seasonal variation of the surface thermal 

environment in Changshu city based on landscape 

pattern 

Zhen-guo Niu
1*

 Fang Wang
1,2

 Pan-pan Xu
1
 

 

(
1
Institute of remote sensing and digital earth 

Chinese academy of sciences  State key laboratory 

of remote sensing science,Beijing 100101; 
2
Jiangxi 

university of science and technology ,Ganzhou 

341000） 

 

Accompany with the accelerated process of 

urbanization, urban heat island has attracted more 

and more people’s attention, however, most of the 

research focused on the super and large cities such 

as Beijing and Shanghai etc, while little attention 

was paid to the small and medium-sized cities. With 

the rapid development of urbanization in China, 

people put increasingly their eyes on the urban 

ecological and environmental problems in the small 

and medium-sized cities. We took Changshu city in 

Yangtze River Delta region as an example to study 

the relationship between urban heat island and 

various land use types by employing Landsat8 and 

HJ satellite imagery and using landscape ecology 

methods. The results indicated that the intensity of 

heat island is the strongest in winter due to paddy 

filed and dry farmland, while the weakest in 
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summer because of water body’s “cold island” 

effect. Changshu city has a favorable surface 

thermal environment. At the same time there exists 

a threshold, beyond which the influence of water, 

wetland, forest land and other land on the urban 

heat island is no longer significant. We also 

analyzed the impact drivers on the construction land 

surface temperature by using GeogDetector 

approach. Results showed that water body has the 

greatest impact on construction land surface 

temperature in summer, while dry farmland has the 

greatest impact in winter. Our conclusions could 

provide helpful suggestions for urban planning to 

maintain a better eco-environment by mitigating 

heat island effect. 

 

Key words: urban heat island; village and town 

environment; landscape pattern; GeoDetector; 

Urban wetlands 

 

 

 

Turquoise infrastructure in cities: How a 

constructed treatment wetland provides key urban 

ecosystem services in Phoenix, AZ, USA 

Daniel L. Childers
1
, Paul Bois

2
, Christopher A. 

Sanchez
3
, Nicholas Weller

4 

 

(
1
Arizona State University, Tempe AZ; 

2
University 

of Strasbourg, Strasbourg France, 
3
Arizona State 

University, Tempe AZ, 
4
Arizona State University, 

Tempe AZ) 

 

Research Objectives/Methods:  Green and blue 

infrastructure are well known natural features in 

cities. Wetlands are found in virtually all cities, and 

because wetland ecosystems have both terrestrial 

and aquatic characteristics they represent both types 

of infrastructure. And because the colors green and 

blue together make turquoise, urban wetlands 

provide “turquoise services”. Urban wetlands 

designed to treat wastewater effluent are expected 

to provide the ecosystem service of nutrient and 

contaminant uptake. Treatment wetlands in hot, arid 

climates also lose considerable water via 

transpiration and evaporation, particularly during 

the hot, dry growing season. This water loss may 

evapoconcentrate nutrients and solutes, potentially 

challenging the ability of these wetlands to provide 

desired ecosystem services. To address this 

potential challenge, we have been measuring a 

number of ecosystem-level parameters in a 

constructed treatment wetland at the City of 

Phoenix’ Tres Rios Wastewater Treatment Plant 

since June 2010. The wetland vegetation and soils 

are sequestering large amounts of nitrogen. Our 

whole-system nutrient budgets also show 

considerable nitrogen uptake, but rates are not as 

dramatic as within the vegetated marsh proper.  At 

the same time, our plant transpiration and water 

budget measurements show large water deficits, 

particularly during the hot summer months.   

 

Results/Conclusions: Summer plant biomass is 

typically 1.5 - 3 kg dw m
-2

 for the six dominant 

species (2 species of Typha and 4 species of 

Schoenoplectus); Typha biomass makes up 80-90% 

of this. Evaporation and transpiration rates are 

highest during the hot summer months, with 

daytime high temperatures over 45°C and humidity 

as low as 2%.  During this time, evaporation and 

transpiration account for 90% or more of the water 

deficit for the entire system, and up to 75% of that is 

plant transpiration.  Evapoconcentration of solutes 

driven by plant transpiration is occurring, but the 

marsh still removes virtually all of the inorganic 

nitrogen being supplied to it. We estimate that 

transpiration-driven water losses account for 

20-25% of the total water volume overlying the 

marsh during hot, dry summer days. Thus, plant 

transpiration is driving a lateral “tide” that replaces 

the water overlying the vegetated marsh roughly 

every 4-5 days. This “biological tide” is also 

drawing nutrients into the marsh, making the Tres 

Rios treatment wetland more effective at nutrient 

removal than similar turquoise infrastructure in 

cooler or mesic cities. Thus the hot, arid climate that 

we hypothesized would present ecohydrologic 

challenges to nutrient uptake is actually enhancing 

this ecosystem service.  

 

Key words: urban wetlands; turquoise 

infrastructure; constructed treatment wetlands; 

aridland wetlands; water budget; nutrient budget 

 

 

 

Urbanization alters wetland functions of water 

environment in Nanjing, China: a lesson learned 

how to contain wetland ecological functions in 

urban development   

Hongyu Liu, Yiming Sun 

 

(Collage of Geography Science, Nanjing Normal 

University,Nanjing 210046, Jiangsu China, 

Liuhongyu@njnu.edu.cn) 

 

China is in the process of rapid urbanization; many 

wetlands have been transformed into urban 

wetlands as an important infrastructure of cities. 

wetlands usually have ecological functions and 

structures that are both terrestrial and aquatic in 

character, but urbanization often altered the 

characters that wetlands should have and 

surrounding landscape. As results, the ecological 

functions of wetlands also have been altered in the 

urban matrix.  

 

Taking the typical wetlands in Xian Lin Nanjing as 

examples, this study selects 10 wetlands to evaluate 

the functions of water environment of these urban 

wetlands considering both wetland characteristics 

in ecosystem and surrounding landscape futures in 

urban matrix. A functional index and model of 

wetlands were developed to evaluated wetland 

functions of water environment including water 
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storage, water purification, and the hydrological 

adjustment for wetlands. We found that: the 

structure of urban wetlands in ecosystem were 

dramatically altered compared with natural 

wetlands in the same region. The surrounding 

landscape of wetlands also have been significantly 

changed in urban matrix. As results, the ecological 

function of water environment for urban wetlands 

declined 24% in average. Among them, the water 

storage function declines 22%, the water 

purification function declines 33%, and the 

hydrological adjustment function declines 17%. 

 

Our study indicates that urbanization have altered 

most of wetland functions in water environment. 

But a few wetlands can keep good functions 

because of wetlands have not been changed 

significantly in natural character and surrounding 

landscapes. These wetlands can be regarded as the 

model in urbanization regions in china. 

 

Key words: urban wetland; urbanization; 

ecological function; landscape 
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Ecosystem functions provided by urban 

‘accidental’ wetlands  

Monica M. Palta
1
 

 

(
1
School of Earth and Space Exploration, Arizona 

State University, Tempe, Arizona 85287-6004; 

*mpalta@asu.edu) 

 

‘Accidental’ urban wetlands are environments 

formed not through deliberate restoration or 

management activity, but as a result of land use and 

water infrastructure decisions by municipalities. 

These wetlands are often formed in abandoned 

industrial, residential, or commercial areas that are 

low-lying in the landscape, where overland flows 

from storms and municipal water use can 

accumulate and support wetland soils and plant 

communities. Their positioning within the urban 

matrix means that accidental wetlands have the 

potential to both receive and modify materials from 

surrounding urban areas. Abandoned industrial sites 

have been estimated to occupy 20,200 km
2
 in U.S. 

cities, but the function and capacity of pollutant 

removal in unrestored urban wetlands has been little 

studied. Research I have conducted in both the 

northeastern U.S. (New Jersey Meadowlands) and 

the southwestern U.S. (Salt River in Phoenix, 

Arizona) demonstrates that accidental wetlands 

tend to receive high volumes of nutrient-enriched 

municipal, storm, and rainwater, and demonstrate 

the capacity for high levels of nutrient removal. In 

the southwestern US, they additionally appear to 

provide heat mitigation during the summer months 

for urban low-income and homeless 

populations. Due to the factors contributing to their 

formation, accidental aquatic systems are likely 

pervasive in urban landscapes, and are potentially 

important ecosystems in terms of the total extent of 

aquatic habitat and total nutrient and water budgets 

within cities.  Further, because they have not, for 

the most part, been designed or managed, accidental 

aquatic systems could provide tremendous potential 

for a low-cost means of mitigating urban pollution 

and supporting important communities of 

organisms. 

 

Key words: urban; nutrient removal; denitrification; 

ecosystem services 

 

 

 

Is the biodiversity value of constructed wetlands 

linked to their potential mosquito-related public 

health risks? 
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University of Sydney, Westmead, Australia; 
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Stormwater treatment wetlands constructed in cities 

can enhance the sustainability of urban biodiversity 

by providing wildlife refuge areas and habitat 

connectivity. However, the creation of wetlands for 

stormwater infrastructure can increase risks to 

public health and wellbeing by proliferating 

nuisance-biting and pathogen-transmitting 

mosquitoes. In severe cases, this proliferation can 

erode goodwill in the community for creating and 

protecting valuable wetland systems. 

 

We compared mosquito assemblages at 24 natural 

and constructed wetlands in the greater Sydney 

region, Australia. Our aim was to determine if 

stormwater wetlands constructed with the goal to 

support high biodiversity value alsohad reduced 

associated mosquito risks. Wetlands were located 

across a gradient of urbanisation determined by 

surrounding human population density, and 

included sites with different aquatic and riparian 

habitat complexity and availability. Adult and larval 

mosquitoes and aquatic macroinvertebrates were 

sampled on two occasions through summer and 

autumn. Aquatic macroinvertebrates were used to 

derive health indices, as well as being a relative 

measure of aquatic diversity. 

 

Diversity of adult mosquito species was high, and 

abundance varied greatly between wetlands. 

Macroinvertebrate assemblages were also highly 

variable between sites. Mosquito abundance was 

lower, and species diversity higher, at wetlands with 

greater habitat complexity compared to 

stormwater-specific wetlands with minimal 

available habitat. As expected, mosquito 
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assemblages did not respond to urbanisation and 

aquatic macroinvertebrate assemblages per se, but 

appeared to respond to a complex suite of coarse 

and fine-scale features that may affect a wetland’s 

biodiversity value.  

 

Effectively integrating wetlands into cities requires 

balancing their design for water infrastructure 

purposes, biodiversity resources and public health 

and wellbeing requirements. Understanding the 

risks as well as the benefits will enhance the value 

of constructed urban wetlands in sustainable cities 

while minimising public health risks posed by 

mosquitoes. 

 

Key words: urban; public health; stormwater; 

mosquito risk; aquatic; acroinvertebrates; 

biodiversity value 
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Shengjin Lake comprehensive management plan

  

Ruo Yu Tang
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(
1
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2
Nanjing University Ecological 

Research Institute of Changshu, Jiangsu, China) 

 

The project is the fifth program of “Program for 

enhancing the effectiveness of wetlands 

management in China” belong to GEF. 

 

Guided by the management plan complies with 

national, provincial and municipal laws and 

regulations, integrates with the conducted planning 

and projects in the reserve, and makes use of data 

collection, field research, community survey and 

other ways to start the assessment of the present 

protection and management. On the base of 

analyzing the existing problems, the threat, limiting 

factor and the stakeholders of the reserve, this plan 

makes the conclusion of the existing management 

problems of the reserve, puts out the long-time 

development goal of the reserve and through setting 

the short-time management goal and achieving step 

by step to create action plan according to short-time 

plan, each of which should includereason to 

demonstrate, content description, implementation 

unit, the implementation time, budget, funding 

sources, priority level, and guide the construction 

funds, personnel, timeRealize the reasonable 

allocation, orderly and efficient implementation, 

finally finish the budget summary, and raise guiding 

opinions of the adjustment and modification of 

management plan, to ensure the smooth extension 

and conduction of the next issue. It is estimated that 

implementation of budgets for the “Anhui Shengjin 

Lake National Nature Reserve Management Plan” 

is 656.6221 million yuan. 

 

Key words: Shengjin Lake; National Nature 

Reserve; Management Plan; status evaluation; 

action plan 
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Should we call all aquatic ecosystems as wetlands? 

Brij Gopal 

 

(Centre for Inland Waters in South Asia, Jaipur, 

India; Email: brij44@gmail.com) 

 

The term wetland appeared in 1950s for the watery 

habitats which supported macrophytes and 

waterfowl. The Ramsar Convention on wetlands of 

international importance, adopted in 1971, has 

brought within its fold all kinds of inland 

freshwater (and saline) ecosystems as also several 

marine ecosystems which share only water as a 

common component. This has made it impossible 

to provide an internationally applicable definition 

and also to develop a common framework for the 

study, management or policy of such a large 

conglomerate of habitats.  I use the ecosystem 

services concept (or framework) to argue that the 

macrophytes critically contribute to a wide range 

of ecosystem services which are specific to 

wetlands and differ significantly from those of the 

deepwater habitats. Hence, wetlands should be 

distinguished from the rivers, lakes and reservoirs. 

Depth of water and its fluctuation are major 

regulators of the occurrence macrophytes. I also 

argue that the close interactions between wetlands 

and deep water systems, arising from their close 

association should not deter us from recognising 

their distinct identities.  
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Carbon and nutrients accumulation in various types 

of wetlands in the Czech Republic 

Jan Vymazal
1*

, Christopher Craft
2
,Lenka Kröpfelová

3 

 

(
1
Czech University of Life Sciences Prague, Faculty 

of Environmental Studies, Kamýcká 129, 16521 

Praha 6, Czech Republic; 
2
School of Public and 

Environmental Affairs, Indiana University, 

Bloomington, IN 47405-2100, U.S.A.; 
3
ENKI, o.p.s., 

Dukelská 145, 37901 Třeboň, Czech Republic, 

*vymazal@yahoo.com) 

 

The objective of this study was to determine soil 

accretion rates and accumulation rates of carbon, 

nitrogen and phosphorus in various types of wetlands. 

The wetlands selected for this study were two peat 

bogs, two floodplains and two wet meadows in south 

Bohemia. The study was carried out during the period 

2009-2012.  

 

Two soil cores were taken at each study site. The 

cores were 70 to 100 cm deep and were sectioned into 

2 cm depth intervals. The increments were air-dried, 

weighed for bulk density, and ground to pass a 2-mm 

mesh sieve. The accretion rates were estimated by 

measuring radioactive cesium-137 in soil depth 

increments. The 
137

Cs maximum in the soil profile 

corresponds to the soil surface in about 1964 and 

accumulation of soil above this maximum represents 

the net accretion of soil until the time of sampling. 

Depth increments were analysed for total nitrogen 

and phosphorus and organic carbon. At all six sites 

chemistry of pore water and water depth were 

regularly measured throughout the study. 

 

The bulk density was the lowest in the bogs and 

varied between 0.02 and 0.15 g cm
-3

. The bulk 

densities in wet meadows and floodplains were 

similar and varied with depth between 0.2 and 0.5 g 

cm
-3

. Soil accretion rate was the highest in peat bogs 

(average of 2.40 mm yr
-1

), followed by wet meadows 

(average of 0.90 mm yr
-1

) and floodplains (0.60 mm 

yr
-1

). Carbon concentrations in top 20 cm layer 

averaged 51%, 24% and 13% for bogs, wet meadows 

and floodplains. The respective nitrogen average 

concentration averaged 1.3%, 1.5% and 1.04% and 

phosphorus concentrations averaged 395 mg kg
-1

, 

1422 mg kg
-1

 and 1086 mg kg
-1

.  

 

The accumulation rates varied widely among 

surveyed wetlands (11 – 175 g C m
-2

 yr
-1

). The 

average accumulation rates for carbon were 34, 86 

and 100 g C m
-2

 yr
-1

 for wet meadows, floodplains 

and peat bogs. The respective average values for 

nitrogen and phosphorus were 3.8, 6.7 and 2.4 g N m
-2

 

yr
-1

 and 0.26, 0.89 and 0.04 g P m
-2

 yr
-1

.  

 

The results of the survey revealed wide variation in 

accumulation rates for carbon, nitrogen and 

phosphorus. The highest accumulation rate was 

observed in peat bogs for carbon and in floodplains 

for nitrogen and phosphorus. High accumulation rate 

of carbon in bogs is influenced by very high carbon 

concentration (<50% DM) while high accumulation 

of nitrogen and phosphorus in floodplains are rather 

affected by high bulk density of the soil.  

 

Key words: peat bog; floodplain; wet meadow; 

carbon; nutrients; accumulation 

 

 

 

Carbon and nutrients sequestration in fishpond 

littoral reed stands in relation to water depth  

Tereza Dvořáková Březinová* and Jan Vymazal 

 

Czech University of Life Sciences Prague, Faculty of 

Environmental Sciences, Kamýcká 129, 165 21 Praha 

6, Czech Republic, *brezinova.t@seznam.cz   

 

The objectives of the study were to evaluate carbon, 

nitrogen and phosphorus sequestration in the 

sediment in relation to water depth. The research was 

carried out within reed stands at two fishponds near 

Prague during the period 2014-2015. At both 

fishponds, three sites were selected according to the 

water depth.  Two sites were in the littoral zone with 

average water depth of about 5 and 40 cm, the third 

site was above the water level and was never flooded 

during the period of monitoring. During the study, 

surface water chemistry and water depth were 

measured on three-week interval while pore water 

was measured four times a year.  At each site two 30 

cm soil cores were taken and 2cm increments were 

analyzed for C, N and P. In each subsample, bulk 

density was measured as well. At all six sites, 

aboveground biomass of Phragmites australis and C, 

N and P concentrations in the biomass was measured 

at the end of August. In addition, decomposition of 

aboveground P. australis biomass was evaluated at all 

six sites during 2014. The litterbags technique was 

used and the decomposing biomass was weighed and 

analyzed for nutrients in three months’ intervals. The 

sediment accretion rate in the littoral zones was 

calculated using the information that sediment in both 

fishponds was removed all the way to the clay layer in 

2004 and 2008. The accretion rate at the sites above 

water was evaluated using the feldspar method.  

 

The results revealed that the aboveground biomass 

decreased in the order deep water > shallow water > 

above water at both fishponds. The decomposition 

experiments revealed that the decomposition rate was 

significantly higher at the flooded sites. However, the 

decomposition in flooded sites is most probably 

incomplete as the carbon concentration in the flooded 

sediment was much higher (18-23%) than above 

water (12-14%) in the top 10 cm layer. The accretion 

rates were the highest in the deep water (average 2.20 

cm/yr), followed by shallow water (average 1.64 
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cm/yr) and above the water (0.9 cm/yr). The highest 

carbon accumulation rate was observed for deep 

water sites (average 548 g C/m
2
 yr), followed by 

shallow sites (403 g C/m
2
 yr) and above the water 

(139 g C/m
2
 yr). Nitrogen accumulation rates 

averaged 18.3, 37.8 and 47.7 g N/m
2
 yr) at deep water, 

shallow water and above water. Phosphorus 

accumulation rates averaged 0.80, 2.51 and 4.36 g 

P/m
2
 yr) at deep water, shallow water and above 

water. 

 

The results revealed very high accumulation rates of 

C, N and P in the reed stands of the monitored 

fishponds. The results also indicated that 

accumulation rates of C, N and P were the highest in 

deep water and the lowest rates were observed above 

the water. We suspect that the major reason for this 

phenomenon is the highest aboveground biomass in 

deep water and incomplete decomposition of the 

biomass at deep sites.  

 

Key words: fishponds; decomposition; accretion rate; 

carbon; nutrients; Phragmites australis 

 

 

 

Carbon sequestration and nutrient accumulation in 

Temperate North American Wetlands 

Christopher Craft 
1
 

 

(
1
School of Public and Environmental Affairs, 

Indiana University, Bloomington IN 47405. 

ccraft@indiana.edu) 

 

Wetlands soils serve as a major sink for carbon (C) 

and nitrogen (N), sequestering it in accumulating 

organic matter derived from incomplete 

decomposition of plant biomass.  Wetlands also trap 

sediment and phosphorus (P) from adjacent- and 

catchment-wide terrestrial soils. 

 

I compared C sequestration, sediment deposition, and 

N and P burial in wetlands from a variety of landscape 

positions in eastern temperate North America. Sites 

include highly connected “open” riparian and 

floodplain wetlands, “closed” primarily 

precipitation-fed wetlands such as bogs and 

depressions and tidal wetlands, both marshes and 

forests.  

 

“Open” wetlands, especially riparian wetlands, trap 

disproportionate amounts of sediment and P 

compared to “closed” wetlands and tidal wetlands.. 

Large amounts of C also are buried in riparian soils.  

Organic C and N accumulation is greater in bogs and 

in tidal (freshwater and brackish) marshes. Salt 

marshes, while sequestering little C in soil, also emit 

little methane (CH4), making them one of the few 

wetlands that do not contribute materially to global 

warming. 

 

Wetlands C sequestration, sediment accumulation, 

and N and P burial can be predicted based on their 

landscape position, adjacent land use (agriculture, 

forested), and land use within their catchment.  

 

Key words: nitrogen; phosphorus; sediment; burial; 

connectivity; land use 
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Changchun, Jilin Province, People's Republic of 

China; 
2
School of Public and Environmental Affairs, 
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Temperate wetlands in the Northern Hemisphere have 

high carbon sequestration potential, and they play 

critical roles in mitigating regional and global 

atmospheric CO2 increases. However, few are 

aviaible on carbon sequestration rates o f wetlands in 

temperate zones, Northeast China.  

 

In the present work, soil organic carbon (SOC), total 

nitrogen (TN), and total phosphorus (TP) were 

measured in 11 typical freshwater wetlands 

(Heilongjiang Province) and one saline wetland (Jilin 

Province) in Northeast China, and carbon 

sequestration rates were estimated using 
210

Pb and 
137

Cs dating technology. The effects of factors, such 

as climate change, net primary productivity, and 

nutrient availability that potentially affect carbon 

sequestration rates were also evaluated. The 

chronology showed that surface soil at a depth of 

0-40cm formed within the past 70-205 years. Soil 

accretion rates ranged from 2.2 to 5.83 mm yr
-1

, with 

an average of 3.84±1.25 mm yr
-1

 (mean ±SD). The 

carbon sequestration rate (Rcarbon) based on 
210

Pb 

dating was in the range of 61.60 to 318.5 gC m
-2

 yr
-1

. 

The average Rcarbon was 202.7 gC m
-2

 yr
-1

 in 

freshwater wetlands and 61.6 gC m
-2

 yr
-1

 in the saline 

marsh. An estimated 10,409,411tons of carbon was 

captured by temperate wetland soils every year in 

Heilongjiang Province (in the scope of 

45.381-51.085°N, 125.132-132.324°E). Net primary 

productivity and soil nutrient contents had little 

impact on Rcarbon, whereas climate change had 

profound impacts, which depended on the 

synthesized dynamics of temperature and 

precipitation variation. Current warming in Northeast 

China would reduce Rcarbon due to the negative 

relationship between Rcarbon and annual mean 

temperature (T). Significant positive relationships 

were observed between annual precipitation (P), the 

hydrothermal coefficient (defined as P/AT, where AT 

was accumulative temperature ≥10ºC), and Rcarbon, 

indicating that a cold, humid climate would enhance 
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Rcarbon and that current climate change, characterized 

by warming and drought, may form positive 

feedbacks with Rcarbon in temperate wetlands to 

accelerate carbon loss and warming.  

 

Key words: Carbon sequestration; Marsh; 

Chronology; Climate Change; NPP; Nutrients 

 

 

 

Soil organic carbon accumulation and influencing 

factors at the saltmarsh of Yangtze Estuary 

Junyan Jiang, Xiuzhen Li*, Lian Xue 

 

(State Key Laboratory of Estuarine and Coastal 

Research, East China Normal University, Shanghai 

200062, China. xzli@sklec.ecnu.edu.cn) 

 

Soil organic carbon sequestration in the coastal 

saltmarsh is considered to be an important part of 

“blue carbon” because of its high carbon 

accumulation rate and low greenhouse gas emission. 

However, the factors influencing the carbon 

accumulation ability is not yet fully revealed yet due 

to lack of knowledge about underground biomass and 

root zone soil processes. Based on the field 

investigation at the young salt marsh of the East 

Chongming Headland, Yangtze Estuary, we tried to 

link the spatial and vertical distribution of soil organic 

carbon with key influencing factors such as above 

ground and underground biomass, surface elevation, 

salinity, and sediment particle size, through ArcGIS 

Kriging interpolation, SPSS correlation and path 

analyses. We found that: 1) The spatial distribution of 

soil organic carbon was relatively high in the northern 

part and high tidal zone of East Chongming Headland, 

with soil salinity, biomass and elevation as main 

influencing factors; 2) The vertical distribution of soil 

organic carbon was closely related to soil salinity, 

biomass, and 0-31 μm soil particles; 3) The carbon 

sequestration rate showed a decrease trend with time 

of vegetation establishment. To promote carbon 

sequestration in coastal wetlands for mitigating 

climate change, protection of “old marsh” and 

creating “new marsh” are both needed in the future 

management. 

 

Key words: Saltmarsh; Soil organic carbon; spatial 

distribution; vertical distribution; salinity; biomass; 

elevation; particle size; vegetation age 
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C3 and C4 plant abundance dynamics and their 

contribution to the organic carbon storage in 

seasonal wetlands from the Brazilian Pantanal 

Luisa F. Vega, Cátia Nunes da Cunha, and Karl M. 

Wantzen 

 

(Foundation Origin, Km 12 via Venado, luisa. 

vega@gmail.com) 

 

Carbon fixation by plants, especially C3 and C4 plants, 

and carbon storage capacity of wetlands are essential 

elements of the global carbon cycle. Here, we attempt 

to determine the abundance of autochthonous C3 and 

C4 plants and to what extent they contribute to the 

sediment carbon storage in seasonal savanna 

wetlands of the Neotropics. We analyzed flood pulse 

pattern, seasonal biomass production of plants and 

δ
13

C values of dominant plant species and sediment 

of five seasonal shallow lakes (SSLs) from the 

Brazilian Pantanal, during both flooded and 

non-flooded seasons. In general C3 and C4 plants are 

more abundant during flooded and non-flooded 

season, respectively. However, for flooded periods 

shorter than 140 days, some C4 plant species are 

present, even during flooded season. Regarding 

sediment δ
13

C, its signature was relatively stable 

among seasons. The annual carbon contribution of C3 

and C4 plants from plant assemblages to sediment 

indicates a higher carbon contribution by C4 plants, in 

spite of the higher C3 plant abundance in flooded 

season. It may be a result of higher C4 biomass inputs 

to sediment overriding the C3 plant signature in it. On 

the other hand, terrestrial C4 biomass from 

non-flooded season can be more recalcitrant than 

aquatic C3 biomass from flooded season. Thus carbon 

from C3 plants may possibly flow to wetland 

foodwebs, being an input of energy, while carbon 

from C4 plants is stored in sediment, becoming an 

important element for C sequestration in these 

Neotropical wetlands. 

 

Key words: plant biomass; sediment; carbon isotope 

signature; flood pulse. 

 

 

 

Can nitrogen stable isotope values (δ
15

N) reflect 

nutrient status during restoration? A case study of 

calcareous wetlands in the Florida Everglades 

Xiaolin Liao*, Patrick W. Inglett  

 

(Soil and Water Science Department, University of 

Florida, Gainesville, FL, 32611, 

*liaoxiaolin@ufl.edu) 

 

Agricultural activity is one of the major human 

disturbances causing degradation of wetlands by 

introducing excess nutrients. Many indicators have 

been used to monitor the restoration of these wetlands. 

Here, we investigated the use of stable N isotopic 

ratios to indicate shifts in nutrient limitation between 

restored and native reference prairie wetlands in the 

Florida Everglades National Park, USA. The restored 

wetlands were characterized as an N limited system 

with high P from historical agricultural activity 

whereas native wetlands are predominantly P limited. 

The δ
15

N values of different components (i.e., plants, 

periphyton, and soils) were analyzed in wet and dry 

season during 2009-2010. In general, the ranges of 

the δ
15

N for the three components were -2 to -5‰ for 

the plant tissue, -2-1‰ for the periphyton, and 1-3‰ 
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for the soils. For soils and periphyton, δ
15

N values 

were significantly higher at the reference site 

compared to the restored sites. It would correlate with 

significantly higher N2 fixation at the restored sites as 

an important mechanism for N limitation. For plants, 

however, significantly higher δ
15

N values were found 

at the restored sites. Accordingly, lower foliar Δδ
15

N 

values (differences between plant and soil δ
15

N) 

occurred at the restored sites, indicating less 

fractionation of 
15

N during plant uptake of soil 

available N and further N limitation at the restored 

sites. Seasonally, rainfall seemed to break the 

correlation between periphyton δ
15

N and soil δ
15

N, 

suggesting different sources of soil N (e.g., N2 

fixation in dry season and soil NH4-N during the wet 

season). Additionally, significant correlations of δ
15

N 

with TP, TN, and TN:TP ratio (P < 0.05), indicate the 

potential of δ
15

N as an indicator of nutrient status, but 

seasonality should also be considered. 

 

Key words: restoration; nitrogen stable isotopes; 

nutrient limitation 
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The nutrient pollution of water bodies is a globally 

distributed environmental problem. An important 

strategy to mitigate the non-point phosphorus and 

nitrogen pollution is to restore minerotrophic riparian 

peatlands (also termed 'fens'). Originally natural fens 

served important functions as sinks for nutrients and 

as hydrological buffers for downstream systems 

leading them to be referred to as the ‘kidneys’ of 

glacial landscapes in the Northern Hemisphere. 

However, long-term drainage and intensive 

agricultural use of such peatlands, in some European 

countries more than 90% have been drained, has 

induced severe changes in their physical and 

geochemical soil properties. Today, in face of 

pollution of water bodies, dramatic loss of animal and 

plant species and expected global warming there exist 

major attempts to restore the “kidneys of the 

landscapes”. However, a full rehabilitation of lost 

ecological functions can be retarded for several 

decades (or centuries) in particular if degradation of 

upper soil layers is advanced.  

 

The paper is based on numerous field and lab 

experiments and provides few snapshots of peatland 

use during the last centuries starting with a more 

sustainable land use of peatlands which changed 

substantially in the last century where most of the 

peatlands are devastated at least in Central Europe. 

Finally, few examples of different management 

opportunities will be highlighted to restore them 

successfully. 

 

Key words: biogeochemistry; phosphorus 

mobilization, top soil removal; wetland restoration 

 

 

 

Carbon storage and the change in the intertidal 

wetland developing and land using at Yangtze 

estuary 

Dongqi Wang, Lin Liu, Zhanlei Wu, Yangjie Li, 

Zhenlou Chen 

 

(Schoole of Geographic Sciences, East China Normal 

University, Shanghai 200062, China; 

dqwang@geo.ecnu.edu.cn) 

 

In the past few years, the global warming trend has 

been widely concerned. The cycling of carbon in the 

ecosystems has become a research hot spot. Natural 

wetland occupies an important position in global 

change due to the large area and the role as carbon 

sink. As one of the world's most important estuary, 

the  

Yangtze River Estuary acts a significant part in the 

control of carbon cycling in this region.  

 

Marsh area in intertidal zone of Chongming Dongtan 

had significantly correlation with annual sediment 

discharge. Average sedimentation rate in this region 

was 11.6 cm/yr, measured by the feldspar labeling 

method. The annual carbon storage in the vegetation 

area of Chongming Dongtan reached 5.70×104 t/yr, 

and the buried carbon flux was 1.09 kgC/m2/yr, 

which represented the significant carbon sink effect. 

Annual average soil organic carbon (SOC) content of 

Scirpus mariqueter community and bare flat surface 

sediment increased with the year. There was obvious 

difference of SOC content in the surface sediment 

between various vegetation communities, which was 

lowest in the bare flat, and highest in Spartina 

alterniflora area. The SOC contents of all the 

vegetation communities decreased with the depth, the 

maximum SOC often appears in the surface 0-5 cm 

sediments. From the seasonal variation, the SOC 

contents of all the vegetation communities was lower 

in summer, and higher in the autumn, winter and 

spring. The results of pipe burying experiment well 

illustrated the influence of Scirpus mariqueter on 

SOC. It was found through isotope tracer method that 

the source of SOC in sediment of Chongming 

Dongtan was the particulate matter carried by river 

and the local vegetation growth. Exogenous particles 

sedimentation was the main source of the sediment 

carbon library in Yangtze River Estuary wetland. The 

input rate of SOC from Scirpus mariqueter as 

endogenous contribution also occupied a certain 

proportion. It was 0.65 mg/g and 2.06 mg/g in the 

flood season and dry season, respectively, which 

accounted for 7.35% and 31.20% of the SOC library 

approximately. Wetland agriculture exploitation can 
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significantly have increased the carbon storage in soil, 

the SOC content in paddy cultivation area was 

significantly higher than in dry vegetable area, and 

than gradually in the sediment of Spartina 

alterniflora, Phragmites, Scirpus mariqueter, and 

bare flat. 

 

Key words: Carbon storage; intertidal wetland; land 

use; Yangtze Estuary 
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Wetland ecosystems are represented as a significant 

reservoir of organic carbon and play an important 

role in mitigating the greenhouse effect. In order to 

compare the compositions and distribution of 

organic carbon in constructed and natural river 

wetlands, sediments from the Xinxue River 

Constructed Wetland and the Xinxue River, China, 

were sampled at two depths (0–15 cm and 15–25 cm) 

in both upstream and downstream locations. Three 

types of organic carbon were determined: light 

fraction organic carbon, heavy fraction organic 

carbon, and dissolved organic carbon. The results 

show that variations in light fraction organic carbon 

are significantly larger between upstream and 

downstream locations than they are between the two 

wetland types; however, the opposite trend is 

observed for the dissolved organic carbon. There are 

no significant differences in the distribution of heavy 

fraction organic carbon between the discrete 

variables (e.g., between the two depths, the two 

locations, or the two wetland types). However, there 

are significant cross-variable differences; for example, 

the distribution patterns of heavy fraction organic 

carbon between wetland types and depths, and 

between wetland types and locations. Correlation 

analysis reveals that light fraction organic carbon is 

positively associated with light fraction nitrogen in 

both wetlands, while heavy fraction organic carbon 

is associated with both heavy fraction nitrogen and 

the moisture content in the constructed wetland. The 

results of this study demonstrate that the constructed 

wetland, which has a relatively low background value 

of heavy fraction organic carbon, is gradually 

accumulating organic carbon of different types, with 

the level of accumulation dependent on the balance 

between carbon accumulation and carbon 

decomposition. In contrast, the river wetland has 

relatively stable levels of organic carbon. 

 

Key words: Constructed wetland; Dissolved organic 

carbon; Heavy fraction of organic carbon; Light 

fraction of organic carbon; Sediments 
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While coastal mangrove is regarded as one of the 

most carbon (C) rich ecosystems in the world, there is 

a need to characterize the magnitude of different 

fractions of soil organic C (SOC) pools to facilitate a 

better understanding of the lability of these stored C. 

Moreover, anthropogenic modifications of land cover 

for various purposes could alter the SOC fractions 

and thus the soil C sequestration potential of sites 

originally dominated by mangrove vegetation. In 

order to address the issue, we quantified the different 

SOC fractions, including the active (microbial 

biomass C, MBC; readily mineralizable C, RMC; 

oxidizable organic C, OC; water hydrolysable 

carbohydrate-C, WSC; acid hydrolysable 

carbohydrate-C, AHC; potassium permanganate 

oxidizable-C, POC), slow (water stable aggregates 

mass fractions C, particulate organic matter C, 

POMC), and passive (humic acid C, HAC) pools in 

the top 20 cm soils at three different locations, namely 

a natural mangrove dominated by Kandelia obovata, 

a reedbed dominated by Phragmites australis inside a 

tidal pond, and a bare mudflat with no vegetation. 

Irrespective of management practices, the different 

SOC fractions were found to be 15-40% higher in the 

top 10 cm soils. Overall, the magnitudes of various 

SOC pools and fractions were larger in the soils of the 

natural mangrove and reedbed than in the mudflat, 

which could be attributed in part to the enhanced rate 

of root growth and rhizodeposition. Also, 

considerable differences in the relative amount of 

active and passive SOC pools were identified among 

the three sites, and the possible causes of such 

variations will be further discussed. Our findings 

demonstrate the importance of taking into account the 

changes in land cover in maximizing the potential of 

mangrove soils in sequestering C over the long term. 

 

Key words: soil organic carbon; mangrove; land 

cover 
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This paper studied the effects of low cadmium (Cd) 

levels in soils on growth and physiological indexes in 

reed which from the Panjin Liaohe estuarine wetland 

in China. Changes in physiological indexes were 

examined during different stages of reed growth in 

experimental barrels, and correlations among 

physiological indexes and Cd levels in soils were 

determined.  

 

The growth of reed was restrained with increasing Cd 

concentrations, the plant height, root, stem and leaf 

biomass were minimal at 16.26 cm, 11.85 g, 8.69 g, 

and 3.21 g, respectively, at a Cd concentration of 

5mg·kg
-1

, which decreased by 30.21%, 27.76%, 

15.30% and 31.46%, respectively, compared to the 

control. The growth of reed was restrained with 

increasing Cd concentrations, the plant height, root, 

stem and leaf biomass were minimal at 16.26 cm, 

11.85 g, 8.69 g, and 3.21 g, respectively. It was 

showed that reed was sensitive to Cd stress. Cd 

contamination had a number of effects on 

physiological indexes in reed leaves. As Cd 

concentration in the soil increased, MDA content, 

membrane permeability, SOD activity and POD 

activity activities rose at all stages of reed growth, 

proline content increased firstly and then decreased. 

When the Cd concentration in the soil was under 5 

mg/kg, MDA content, proline content, membrane 

permeability, SOD activity and POD activity was 

positively correlated with Cd content in reed leaves 

(P<0.05), respectively. The physiological indexes 

were significantly or high significantly with Cd 

content in reed leaves during different growth stages 

except POD activity in the germination stage. 

 

This study indicated the changes in physiological and 

biochemical indexes have significant relationship 

with stress from heavy metals of reeds in different 

growth stages. This information will provide a sound 

theoretical basis for the mechanisms of heavy-metal 

toxicity and tolerance in plants. 

 

Key words: reeds; cadmium stress; wetland; 

phsiological indexes 
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Fine root production and turnover govern soil carbon 

(C) fluxes in forests.  It has been increasingly 

recognized that only distal lower order roots turn over 

actively within the < 2 mm fine root system of trees.  

However, studies on mangrove fine root dynamics 

remain sparse and no one ever considered the 

functional divergence within the fine root system.  

We conducted sequential root coring by season in five 

natural mono-species mangrove forests at Dongzhai 

Bay, Hainan, China.  Live and dead fine roots were 

separated into functional groups of first two orders 

(lower orders) and higher orders.  Annual fine root 

production and turnover rate were calculated based 

on the seasonal variations of the biomass and 

necromass of lower order roots or the whole < 2 mm 

fine root system.  We found that biomass of first two 

order roots showed significant seasonal changes 

while higher order roots did not, leading to significant 

seasonal variations of fine root biomass.  First two 

order roots accounted for 43-82% of fine root 

biomass and 83-98% of fine root necromass.  Annual 

fine root production amounted to 571-2838 g m
-2

 

when calculated based on first two order roots and 

was 1-1.3 times higher based on the whole fine root 

system.  Fine root turnover rate ranged between 

1.46-5.96 yr
-1

 calculated with first two order roots and 

was reduced by 13-48% when calculated with the 

whole fine root system.  The difference between two 

estimates of turnover rate was negatively related to 

the proportion of lower order roots in fine root 

biomass across forests.  Annual fine root production 

was 1-3.5 times higher than aboveground litter 

production, and was positively related to fine root 

biomass and soil C, nitrogen (N) and phosphorus (P) 

concentrations.  Fine root turnover rate was 

negatively related to soil interstitial water salinity.  

Our results suggest that lower order roots contribute 

dominantly to fine root turnover in mangroves.  

Nevertheless, the difference is small when calculating 

fine root production and turnover rate based on lower 

order roots versus the whole fine root system.  Fine 

root turnover plays a more important role than 

aboveground litter production in mangroves soil C 

accumulation.  Moreover, sites with higher soil 

nutrients and lower salinity may favor fine root 

production and turnover, and thus favor soil C 

accumulation.   

 

Key words: fine root biomass; fine root dynamics; 

fine root turnover; root branching order; seasonal 

pattern; soil carbon sequestration 
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Many wetlands are efficient carbon (C) and nitrogen 

(N) sinks and are likely to be key participants in 

financial C and N markets. However, there is 

uncertainty on the capacity of different wetland types 

in the long-term to retain C and N, especially after 

rapid and sudden catastrophic events. In this study, 

we present information on the storage of C and N by 

mangroves and freshwater wetlands in Mexico, 

Malaysia and Australia. Mangrove sediments can 

preserve C and N for over a hundred years, however 

tropical storms and deforestation cause rapid and 

large losses of C. Some freshwater wetland types can 

also store large quantities of C and N, however they 

are susceptible to rapid losses due to fire and inter 

annual rainfall variations. Overall, some wetlands 

have a high capacity for C and N retention, but this 

capacity can be compromised in the long-term by an 

increased frequency of fires, droughts and tropical 

storms.  

 

Key words: mangroves; ecosystem service; peat 

swamps; marshes 
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Bogs, covering ~0.7 million km
2
 in Canada, store a 

large amount of C and N. As nutrient deficient 

ecosystems, it’s critical to examine the nutrient 

availabilities and seasonal dynamics. We used Plant 

Root Simulators (PRS
TM

) at Mer Bleue bog to 

provide some baseline data on nutrient availability 

and its variability. In particular, we focused on 

ammonium, nitrate, phosphate, calcium, magnesium 

and potassium, iron, sulphate and aluminum. We 

placed PRS probes at a depth of 5 – 15 cm in pristine 

plots and plots with long term N, P and K fertilization 

for 4 weeks and determined the availability of these 

nutrients, from spring through to fall. Probes were 

also placed beneath the water table in hummock and 

hollow microtopography and along a transect 

including part of the bog which had been drained 

through the creation of a ditch 80 years ago. The 

result showed that there was limited available 

ammonium, nitrate and phosphate in the bog, the 

seasonal variation of nutrient availabilities probably 

due to mineralization, an increase in the availability 

of some nutrients between different water table 

depths or as a result of drainage, and the relative 

availability of nutrients compared to the input from 

fertilization. We suggest that PRS probes could be a 

useful tool to examine nutrient availability and 

dynamics in wetlands, with careful consideration of 

installing condition, for example, proper exposure 

period, depth relative to water table etc. 

 

Key words: biogeochemistry; drainage; fertilization; 

ion exchange resin; peatland 
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Heavy metal pollution in water bodies is a serious 

environmental issue because heavy metals have 

determinantal impact on health of organisms, 

including human beings. A number of methods are 

available for removal of heavy metal from the 

contaminated aquatic ecosystems. While physical and 

chemical methods of heavy metal removal are 

practically uneconomical and generate a large volume 

of sludge, phytoremediation is an ecologically green, 

solar driven, effective and cheap method to treat 

heavy metal pollution using wetland macrophytes.  It 

is in this context that the present study was carried out 

to explore the phytoremediation potential of N. 

peltata with respect to eleven different heavy metals 

on the basis of Enrichment factor (EF), Translocation 

factor (TF) and Heavy metal tolerance. Concentration 

of the investigated heavy metals was determined in 

the waters in which N. peltata was growing, besides 

its roots and shoots. Concentration of heavy metals in 

N. peltata was in the following order: 

Al>Mn>Ba>Zn>Pb>Cr>Cu>Mo>Co>Cd>Ni.  N. 

peltata retained 95.12% Cr, 82.28% Al and 74.16% 

Co in its below-ground parts. Our results confirm that 

N. peltata accumulates all the investigated heavy 

metals. Thus, N. peltata can be effectively used for 

phytoremediation of many heavy metals that have 

contaminated the Hokersar wetland in Kashmir 

Himalaya. 

 

Key words: N. peltata; heavy metal; accumulator; 

phytoremediation; wetland 
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Ecosystem in temperate forest–steppe region, plays 

an important role in the global carbon cycle. Due to 

climate change and human activities, the carbon fixed 

in ecosystem has released into the atmosphere, 

increasing the greenhouse effect. Hulun Buir 

forest–steppe region was selected as the study area, in 

which vegetation changed from forests wetlands, 

forest–grass ecotone, meadow steppe, to typical 

steppe. Combined with field survey and NDVI series 

data of NOAA and MODIS from 1981–2012, a 

regression model of organic carbon storage was 

established, to create carbon storage layer and 

increment potential layer of carbon sink. The result 

show that: (1) Based on those two layers, 

synthesizing and analyzing various impact factors of 

ecosystem carbon storage and sequestration, such as 

intensity of carbon sequestration, capacity of carbon 

storage and potential of carbon sink increment, 

partition maps of carbon sink increment (including 

level I and level II) were coined by overlay method of 

map algebra. Partition map level I reflect the 

grassland ecosystem carbon sequestration ability 

under different vegetation zone, including forests 

wetlands, forest–grass ecotone, meadow steppe, 

typical steppe; Partition map level II reflect 

grasslands ecosystem carbon sequestration ability and 

increment potential which affected both by climate 

change and human activities. (2) By analyzing carbon 

sink increment partition maps level I and II, 

approaches and measures suitable for the increment 

of carbon sinks were proposed from the regional, 

local to household scale. “Regional forage transfer” 

regulatory approach was proposed at regional scale, 

which high carbon storage and carbon stabilization 

area of East region transferred redundant forage to 

western region for increasing grass recovery where 

livestock–forage was imbalance and missing carbon 

sink. At a local scale, restoration regulations of 

deteriorated grassland should be established to 

increase carbon sink, such as implementation of 

enclosure (vegetation natural restoration), mechanical 

soil improvement (shallow ploughing, harrowing, 

etc.), reseeding, fertilization, building artificial 

pasture and etc. Comprehensive measures were 

recommended at household scale, for example, 

increasing investment in breeding, building sheds for 

livestock in winter, providing concentrated feed for 

livestock in spring, restrict the scale of livestock 

breeding.  

 

Key words: carbon sink increment; Partition map; 

regulatory approach; forest–steppe; Hulun Buir 
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As a kind of functional ecotone, lakeshore zone takes 

an important part in lake basin ecosystem. However, 

nowadays many lakeshore zones have suffered 

numerous destructions from the human activities such 

as the construction of embankments, which destroy 

the hydrological connection, lead to water 

eutrophication, habitats degradation, biodiversity 

destruction and so on. Therefore, removing the 

embankments to reconnect hydrology is a major 

method for restoration of lakeshore zone. 

To test the influence of reconnected hydrology on 

nitrogen removal effectiveness of lakeshore zone, we 

investigated a lot of hydrological reconnected sites 

and several disconnected sites in lakeshore zone of 

Dianchi Lake four times from April 2014 to 

September 2015 in China. Furthermore, in order to 

explore whether the reconnected time will affect the 

results, we classified the reconnected sites into 3 

groups according to their respective restoration time: 

1~2 years, 3~4 years, 5~6years. Finally, we compared 

the two contrary teams through the concentrations of 

carbon, nitrogen, phosphorus, dissolved oxygen, 

Chl-a, physical and chemical indexes such as pH, 

transparency, conductivity, and nitrification, 

denitrification which both represent for nitrogen 

removal effectiveness. 

Preliminary results show that the nitrogen removal 

effectiveness in reconnected sites are much higher 

than the disconnected sites, as well as the 

concentrations of nutrients and oxygen. In addition, 

the trends and reconnected time are positively 

correlated. It can be assumed that more nutrients and 

oxygen promote the nitrification and denitrification 

through water exchange because of the hydrological 

connection. 

Key words: nitrification; denitrification; reconnected 

hydrology; lakeshore zone; Dianchi Lake 
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Karst processes is an important component of global 

missing sink, the processes dissolve carbonate rocks 

and create bicarbonate by consuming atmospheric 

CO2. Generally, bicarbonate is considered unstable, 

as it may be degassed and redeposited as calcite, 

which may then emit CO2 back to the atmosphere. 

However, the ‘‘biological carbon pump’’ in natural 

aquatic ecosystems reflect that aquatic photosynthetic 

uptake of dissolved inorganic C (DIC) for 

photosynthesis and burial of organic C. In addition, 

the factor that distinguishes wetlands from other land 

forms or water bodies is the hydric and support 

aquatic plants. Consequently, Systematic studies of 

the concentrations of DIC and the δ
13

CDIC in wetland 

water in a karst catchment can therefore provide 

information about the stability of karst as a carbon 

sink. 

 

The Caohai wetland (26°49′–26°53′N, 

104°12′–104°18′E), is located in northwest Guizhou 

Province, southwest China. The underlying bedrock 

in the catchment is mainly composed of sedimentary 

carbonate rock from the Carboniferous period. The 

east region of Caohai wetland primarily contains 

emergent plants, including Zizania caduciflora, 

Scirpus validus, Scirpus yagara, Leersia hexandra 

Swartz, Scirpus triqueter, and a small amount of 

duckweed, the west region mainly contains 

submerged plants, such as Potamogeton lucens and 

Myriophyllum spicatum during high-flow season. 

While in the low-flow season, a large number of 

aquatic plants were dead and some plant sprouts were 

covered with sediment. 

 

We collected wetland water samples in September 

2014 (high-flow season) and April 2015 (low-flow 

season). It was found that the marked seasonal 

variation for pCO2 and δ
13

CDIC in wetland water. 

During high-flow season, the emergent plant zone 

shows pCO2 higher than that of atmosphere resulting 

from respiration of root and sediments. While 

photosynthesis from the submerged plant zone result 

in pCO2 lower than that of atmosphere, the δ
13

CDIC 

range from -15.128‰ to -6.68‰, with mean values of 

-10.789‰ in submerged plant zone, it may be 

affected by chemically enhanced fractionation and 

photosynthesis. During low-flow season, under 

influence of decomposition of organic matter in 

sediments, almost all the samples were higher than 

that of atmosphere pCO2, the δ
13

CDIC range from 

-6.233‰ to -0.059‰, with mean values of -2.515‰, 

it was may affected by CO2 evasion, CO2 reduction 

into methane and phytoplankton photosynthesis. 

 

Key words: carbon isotopes; dissolved inorganic 

carbon; carbonate catchment; caohai wetland; 

southwest China 
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Human activities have doubled the preindustrial 

inputs of reactive nitrogen into the earth ecosystems 

and increased the uncertainties in future nitrogen 

cycles.  Stable nitrogen isotope values (
15

N) in 

lake sediments have long been considered as a 

promising integrator of nitrogen cycles at ecosystem 

scale over centuries. However, we don’t know 

whether the signal is an effective representative of the 

whole ecosystem nitrogen pool.  We make use of 

sedimentary record data from 25 lakes in remote 

northern hemisphere and built a process based model 

framework to test the robustness of using 
15

N as a 

whole ecosystem integrator. We assume the 

ecosystems are in steady states before 

industrialization.  For post-industrialization, with 

changing amount of nitrogen inputs and 
15

N, we set 

up models in 4 scenarios considering different 

responses of losses out of the ecosystems. Our 

modeling results over 25 lakes suggest that it is 

unlikely for the signal to be a uniform representative 

of the overall N pool in the ecosystem. Instead, a 

constant or changing labile pool fits into the 

observations more robustly.  Our systematic analysis 

points to the limits of sedimentary 
15

N as an 

integrator over the bulk nitrogen pool and caution 

must be taken when reconstruct nitrogen cycling from 

sedimentary 
15

N data. 
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Several mechanisms may lead to lower nighttime net 

ecosystem-atmosphere CO2 exchanges (NEE) in 

mangrove forests compared to terrestrial forests. For 

example, tidal inundation has been shown to reduce 
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soil column respiration rates in mangrove forests. 

Also, surface water CO2 efflux during tidal 

inundation has been shown to be reduced relative to 

respiratory CO2 fluxes originating from exposed live 

and dead biomass during low tide periods.  These 

findings help to explain why top-of-canopy eddy 

covariance (EC) estimates of NEE are also relatively 

lower during tidal inundation compared to exposed 

periods. These findings, along with observations of 

large differences between annually-integrated NEE 

values and ecosystem carbon accumulation rates, 

suggest that a significant proportion of respiratory 

CO2 fluxes are exported as dissolved inorganic 

carbon (DIC) with receding tidal waters. Here, we 

present an investigation of the influence of tidal 

inundation on within-canopy vertical [CO2] profiles 

and EC –derived, nighttime NEE values on diurnal, 

seasonal and annual time scales from 2004-2013.  

The study site is located in a riverine mangrove forest 

adjacent to the Shark River in Everglades National 

Park, FL, USA. The results of this analysis will be 

incorporated into a quantitative valuation of the 

ecosystem services, including carbon sequestration, 

provided by mangroves in this region in relation to 

hydrologic conditions. Changes in the value of 

mangrove ecosystem services brought about by the 

influence of management and/or climate change on 

regional water supplies will be evaluated in relation to 

the economic impact of changing water supplies on 

other economic sectors, including agriculture and 

fishing.   

 

Key words: Eddy-covariance; carbon dioxide; 

dissolved inorganic carbon; ecosystem respiration 
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As an important index to study the ecological 

environment of grassland and the carbon 

sequestration ability of grassland vegetation, 

vegetation cover condition is directly affected by 

climatic change. With the Hulun Buir Grassland and 

the forest-steppe ecotone as the research area, based 

on the ground measured biomass and NOAA and 

MODIS NDVI data from 1981-2012, the study 

establishes a productivity assessment model per the 

sample data and their corresponding NDVI values on 

MODIS image. Combining climatic data of 

corresponding years, the study uses coefficient of 

variation to analyze changes of climate and biomass 

of different types of vegetation on the Hulun Buir 

Grassland, explores the response degrees of different 

types of vegetation to climatic change, and analyzes 

differences between various vegetation areas in 

ecosystem stability and carbon sequestration function. 

As indicated by the research results, fluctuation in 

precipitation has a relatively small influence on the 

yield of grass in meadow steppe areas in forest 

wetland and forest-steppe ecotone. Temperature is 

the limiting factor of this area. The amount of 

precipitation has a comparative large impact on the 

yield of grass of Stipa grandis and Cleistogenes 

chinensis grassland and S. krylovii and C. chinensis 

steppe. The biomass variation coefficient value of 

grassland is relatively high and the biomass variation 

trend is basically identical with the precipitation 

change trend. Compared with forest land, grassland is 

more sensitive to climatic change. With a relatively 

fragile ecological system, grassland is greatly 

affected by the climate. In the early 21
st
 century 

characterized by fierce climatic fluctuation, variable 

coefficients of forest wetland and forest-steppe 

ecotone have not increased significantly and their 

ecosystem remains constantly stable. Due to 

abundant groundwater resources and the 

implementation of natural forest resources protection 

projects, those regions possess relatively strong 

carbon sequestration abilities and become carbon 

sinks. 

Key words: Vegetation types; Climate change; 

Biomass; Coefficient of variation; Carbon fixation; 

Hulun Buir 

 

The effect of reclamation activity on soil quality at 

the eastern coast of China in recent 60 years 
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Large area of tidal flats in Chinese coast has been 

reclaimed to support agriculture and urban 

development because of rapid population and 

economic growth. Knowledge of soil development 

pattern and variation of crop production is essential 

for development and management of land resources 

in coastal zone. The selected soil properties after 

coastal reclamation were studied in Dongtai, eastern 

China. The purpose of our work was to reveal the 

spatial-temporal change of soil carbon in tidal flat 

reclamation zones and human agricultural practice 

influence on wheat production capacity. 

 

In this study, we choose seven reclamation districts, 

which were respectively reclaimed in 1956, 1971, 

1980, 1997, 2009 and 2013 and soil samples (0-20, 

20-40, 40-60 cm) were collected in each district. The 
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latest districts reclaimed in 2009 and 2013 were left 

to succession fallow which were covered with 

halophytic vegetation and the rest districts were 

agriculturally managed. The result showed after the 

transform from tidal flat to cropland, longer 

reclamation time (>5 yr) lead to higher soil clay and 

silt, SOC contents, lower bulk density, soil moisture, 

and sand contents, while soil clay and C contents 

declined within the first 5 years after reclamation. 

Agricultural reclamation significantly improved 

SOC contents of 0-20 cm depth form 0.11±0.05% to 

0.77±0.10%. Soil 0-20, 20-40, 40-60 cm depth clay 

contents were increased by 60.33%, 88.46% and 

110.88% after land use conversion. A transition 

phase (about 35 years in our study) of grain 

production for uplands from embankment to stable 

yield start. The reclamation area from the tidal flat 

should be a potential sink for carbon. 

 

Key words: coastal agricultural reclamation; soil 

development; crop yield; soil nutrient accumulation

 

Methane emission from the integrated vertical flow 

constructed wetland with four kinds of wetland 

plants 

Xuyao Jiang
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Integrated vertical flow constructed wetland is an 

effective way to treat wastewater. During the 

treatment process, some C is converted into methane 

(CH4), which is one of the greenhouse gases and the 

greenhouse effect is approximately 23 times higher 

than that of CO2. Acorus calamus L., Canna indica L., 

Scirpus validus Vahl and Cyperus alternifolius L. 

were planted in the integrated vertical flow 

constructed wetland to expore wastewater 

purification effects and CH4 missions. 

 

During the growth of wetland plants, the wastewater 

purification effect in August 2015 was better than that 

in January 2016. The removal rates of TN, NH3-N for 

four plants from high to low were Cyperus 

alternifolius L., Canna indica L., Acorus calamus L., 

and Scirpus validus Vah. There were no obvious 

variations on TOC removal rates, approximately 

85 %. TP removal performances for Cyperus 

alternifolius L. and Acorus calamus L. were at a 

higher level than that for Canna indica L.and Scirpus 

validus Vah. CH4 emissions from the wetlands with 

four plants were higher in downflow tanks than those 

in upflow tanks. Canna indica L. had the highest 

emission, followed by Acorus calamus L., Cyperus 

alternifolius L.and Scirpus validus Vahl. CH4 

emissions of Canna indica L. and Acorus calamus L. 

showed obvious seasonal variations. The highest 

emissions were observed in August 2015 and the 

lowest emissions were in January 2016. No 

significant seasonal differences of CH4 missions were 

found between Canna indica L. and Scirpus validus 

Vahl. They were at a low level and reached the highest 

in September 2015. Thus, plant species, season, as 

well as contaminant concentration, significantly 

affected CH4 emissions from the integrated vertical 

flow constructed wetland. 

 

Key words: integrated vertical flow constructed 

wetland; wetland plants; methane emission; seasonal 

variation 
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Climate phase, resource availability and trophic 

structure in a floodplain wetland 
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Semi-arid floodplain wetlands are characterized by 

hydrological variability leading to boom and bust 

cycles of biological activity. This makes them an 

ideal environment to study the effect of temporal 

variability in ecosystem productivity and size on food 

chain length and trophic structure. We hypothesized 

that during the flood-dominated phases, the 

expansion of resource availability might lead to 

higher food-chain lengths, reflecting in the trophic 

position of common species.  We sampled a suite of 

organisms’ representative of a range of feeding 

groups encompassing key trophic positions in a 

floodplain wetland. Utilizing multiple, common 

sampling locations (distributary creeks within a 

terminal floodplain wetland) and species (crustaceans 

and fish), we sampled at opposite phases of the El 

Niño Southern Oscillation, during a severe El Niño 

drought and again following a subsequent series of 

historically wet La Niña years, comparing trophic 

position, and dietary sources. Carbon stable isotopes 

indicated largely common sources of dietary carbon 

between the El Niño and La Niña phases.  However, 

nitrogen stable isotopes indicate that most species 

sampled in most locations were feeding higher in the 

food chain, being enriched in 
15

N compared to 

basal food sources. While individuals were generally 

larger in the positive phase of ENSO, these 

differences were maintained when controlling for 

individual organism size. The result suggests that 

food chains expand and contract with oscillations in 

climate phase-driven changes in productivity, without 

the introduction of new sources of carbon or changes 

to the composition of higher-order predators. 

 

Key words: resilience; trophic; stable isotope; 

wetland; climate; flood pulse 

 

 

 

The rapid recovery of floodplain forest from a 

decade long severe drought 

Saintilan N
 1
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2
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The predicted increasing frequency, duration and 

severity of extreme climatic events such as severe 

drought, periods of heavy rainfall and heat waves in 

arid and semi-arid region is likely to impose further 

stress on the already stretched water resource and 

degraded floodplain ecosystems. Therefore, there is 

pressing need to advance our understanding of the 

ecological response to climate extremes for efficient 

mitigating methods, such as environmental water 

application. Most of previous studies are event-based 

and site-specified observations that are inevitably 

constrained in space and time.  In this study, we 

assessed the alleviating effects of artificial flooding 

on drought impact on the canopy conditions of the 

iconic river red gum forests by jointly analysing 

spatial-temporal patterns of canopy and drought 

conditions for the period of 2000 to 2013, during 

which the Murray Darling Basin of Australia 

experienced a strong dry-wet cycle. Our results 

indicated that the canopy condition was better during 

the dry phases at the watering site. Despite this, both 

watered and unwatered sites displayed great 

similarity in seasonality and trends. Furthermore, we 

did not find any significant difference in ecosystem 

stability between the sites with respect to resistance to 

disturbance and resilience. The highly significant 

relationship between long-term drought index and 

NDVI anomaly suggest that climate phase is the main 

forcing driving canopy condition in semi-arid 

floodplain forest.   

 

Key words: Floodplain; River red gum; 

environmental water; El Niño-Southern Oscillation 

(ENSO) 
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A qualitative and quantitative study on vegetation at 

ratargul fresh water swamp forest, Sylhet, 

bangladesh-implications for conservation 

Mohammad Belal Uddin
1*

, Sajal Saha
1 

 

(
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Bangladesh, located in the delta of one of the world’s 

major river systems, is a land of vast water and 

wetlands. Among all the wetlands Ratargul Fresh 

Water Swamp Forest (RFWSF) is one with 

topographically diversified area. However, both 

qualitative and quantitative study on vegetation status 

for this wetland is rare. Therefore, the aim of this 

study was to assess status, species composition, 

quantitative structure, floristic diversity, floristic 

quality and level of disturbances in RFWSF. Total 30 

plots (10m×10m) with one subplot (2m × 2m) were 

taken randomly without preconceived bias. In this 

study, both upper stratum (trees) and lower stratum 

(shrubs, herbs, climbers, grasses) within the sample 

plots were investigated. 

 

The study found 680 individuals of 48 species belong 

to 29 families. Most of the species fall in Poaceae 

followed by Fabaceae, Moraceae and many other 

families. The upper stratum was dominated by 

Pongamia pinnata while the lower stratum was by 

Clinogyne dicotoma. According to rank-abundance, 

Calamus guruba was ranked as 1 as this species had 

the largest total abundance of 6.42. The study found 

that 280 and 400 numbers of species with a density of 

9.33 and 13.33 in upper and lower stratums 

respectively in sampling area. The calculated value of 

Shannon-Weiner index was 1.8 in upper stratum and 

2.5 in lower stratum. On the other hand, the computed 

value of Simpson Index, Species Diversity Index, 

Species richness Index, Species Evenness Index was 

0.246, 0.068, 3.19, 0.604 respectively in upper 

stratum and 0.139, 0.065, 4.17, 0.763 respectively in 

lower stratum. So, the lower stratum showed a high 

percentage of total diversity. The value of Floristic 

Quality Index was 19.92 indicates that moderate 

vegetative quality. Total number of disturbances 

found in the study area is 80 and mean is 2.67. Almost 

8 types of disturbance were found. Among them 

branch cutting in wet season and grazing in dry 

season has mostly seen with nearly 29% and 28% 

respectively. Anthropogenic and natural disturbances 

can potentially support the establishment of exotic 

and invasive plant species in wetland ecosystems. 

Enhanced conservation attention in any wetland area 

specially in the study area is an effective way of 

protecting native species that will lead to establish it 

as a hotspot for wetland biodiversity.   

The outcomes of this study will provide baseline 

information and approaches for future comparisons 

relating to the conservation status of biodiversity 

which will improve the implementation effectiveness 

of conservation efforts. It will also help to make a 

fruitful plan which will ensure conservation through 

the sustainable use of wetland biodiversity. This study 

will broaden our understanding of wetland 

ecosystems and their dynamics in Bangladesh and 

will contribute to filling the existing research and 

knowledge gap and finally, the policy reforms 

 

Key words: Species composition; Quantitative 

structure; Diversity indices; Coefficient of 

conservatism; Floristic quality; Disturbance 
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Shallow lakes may be dominated by submerged 

charophytes, angiosperms, green algae or 

cyanobacteria at different points along a gradient of 

eutrophication. The implications of this for 

management are that different levels or thresholds of 

a controlling variable (such as nutrients) may be 

necessary to cause a shift in dominance depending on 

the characteristics of the dominant taxa. The relative 

dominance of these plant groups significantly affects 

the functionality of the ecosystem. For example, the 

maintenance of bird populations on which RAMSAR 

status of the impounded Vasse Wonnerup Estuary, 

Western Australia is based requires dominance of the 

angiosperm Ruppia megacarpa, while cyanobacteria 

may be toxic and result in fish kills. Importantly each 

of these groups are ecosystem engineers, modifying 

the environment to maintain their populations.  

Understanding the drivers of this dominance is then 

key to ensuring a healthy, resilient ecosystem. This 

study investigates the role to which nutrients or other 

parameters such as salinity, flow or sediment quality 

drive plant community dominance. Nine years of time 

series data, at a fine spatial resolution across the 

estuaries, comprising plant species distribution and 

biomass, water and sediment quality are synthesised. 

Each of the plant types listed above occur 

simultaneously in spring in different locations, with 

small scale variation maintained by local processes 

resulting in high levels of site fidelity. The 

implications to management of this small-scale 

variability and drivers of community dominance are 

discussed. 

 

Key words: submerged macrophytes; macroalgae; 

nutrients; regime shifts; RAMSAR 
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Ecosystem services valuation based on total 

economic values and equivalent value factors 

obtains consistency: A case study in the Sanjiang 
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Sanjiang Plain has been regarded as the largest 

freshwater marsh and as a commodity agriculture 

area, which plays an important role in ecological 

economic value. We modified the method for 

evaluating the equivalent value factors (EVF) in unit 

area and proposed a revision coefficient for 

evaluation on the Sanjiang Plain ecosystem services 

value. 

 

Based on MA (Millennium Ecosystem Valuation), a 

framework of index system that suits the Sanjiang 

Plain for evaluating ecosystem services was 

developed. This method can realize the rapid 

valuation of 9 service types of 6 different types of 

terrestrial ecosystem. The preliminary application 

indicated that the total ecosystem services value of 

the Sanjiang Plain was 5108.85 billion yuan in 2010, 

in which the value from forest ecosystem was the 

highest, accounting for about 37.9%, followed by 

water body and wetland. Variation between different 

ecosystem services
’ 
contribution was very big. The 

contribution from regulation function was the highest, 

especially the values from hydrological regulation 

and atmospheric regulation which accounted for 

about 36.2% and 16.0% of total service value, 

respectively. Moreover, this paper also compared the 

total economic values (TEV) method with the EVF 

method. The result showed that total ecosystem 

services value of the Sanjiang Plain by the EVF was 

slightly lower than that of the TEV (5217.74 billion 

yuan), of which the feature services were as counted 

as 383.47 billion yuan, but the difference was only 

2%.  

 

Some advices have been recommended: (1) the 

results of different evaluation systems can reach a 

consensus after the horizontal comparison and 

revision; (2) based on the TEV method, the function 

accounting approach ("gray box") is necessary to 

clarify the intrinsic link between the ecological 

processes and economic values, although it is 

complex. It is recommended to remove specific index 

considering the data accessibility to reduce the 

complexity without the loss of major values; (3) the 

equivalency factor approach ("black box") is simple 

and rapid, but should be revised based on local grain 

production or NPP for regional application; (4) the 

trends of ecosystem services value and land use 

change must be consistent.  

 

Key words: ecosystem services; valuation methods; 

the revised coefficient; the Sanjiang Plain 
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Coastal ecosystems are especially vulnerable to 

global change; e.g., sea level rise (SLR) and extreme 

events. These effects of SLR cause shifts in the 

ecotone between freshwater (glycophytic) and 

salinity tolerant (halophytic) vegetation. While 

habitat transitions can be abrupt, modeling the 

specific drivers of abrupt change between halophytic 

and glycophytic vegetation is not a simple task. 

Correlative studies, which dominate the literature, are 

unlikely to establish ultimate causation for habitat 

shifts, and result in uncertainty in predicting coastal 

ecotone dynamics. Coastal vegetation does not 

simply respond passively to exogenous factors, but 

may alter its environment, through creating positive 

feedbacks that shape the local environment.  

 

We review a series of models with increasing 

resolution intended to make predictions concerning 

effects of both gradual SLR and storm surges on 

coastal vegetation. Through a theoretical model, we 

demonstrate that both abrupt environmental gradients 

and internal species-environment feedback can 

generate sharp ecotonal boundaries, but the responses 

to gradual global change can be quite diverse. We 

further integrate a coastal vegetation model 

(MANHAM) with USGS groundwater model 

(SUTRA) to simulate the positive feedback among 

mangrove-hammock vegetation interaction and soil 

salinity in the Everglades Nation Park of Florida, 

USA.   

 

Key words: resilience; regime shift; positive 

feedback; coastal ecotone 
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Temperature is a critical environmental factor in 

analyzing avian phenology due to its impact on food 

availability, water availability, and habitat suitability. 

Most studies focus on temperature effects on the 

timing of spring migration and the arrival at their 

breeding grounds; little is known about migration 

ecology at the wintering sites. This study investigated 

how local temperature and EI Niño Southern 

Oscillation (ENSO) influenced the timing of arrival 

and departure of nine waterbird species from autumn 

2002 to spring 2013 in Poyang, China. Birds mainly 

arrived at Poyang in October and departed for their 

breeding sites in March. No significant trends were 

found on the change of migration timing and climate 

indices. The departure time showed strong negative 

associations with overwintering temperature for six 

out of nine species and for the data of all species 

pooled, and with overwintering and March ENSO for 

white-naped crane and tundra swan. Positive 

relationships between arrival dates and large-scale 

climate indices (i.e., October ENSO and late summer 

– early autumn ENSO) were observed for the data of 

all species pooled, whereas the local temperature 

showed no impact on the arrival timing of waterbirds. 

We suggest that an earlier departure of waterbirds is 

facilitated by a warmer local overwintering period, 

and a late arrival is influenced by a colder large-scale 

autumn condition. Local accumulative temperature 

effect is more pronounced than ENSO and short-term 

local temperature effects. Our findings facilitate the 

management of migratory waterbirds and could help 

quantify the potential impact of climate change on 

waterbirds.  

 

Key words: climate change; ENSO; local 

temperature; migration phenology; waterbirds  
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Due to discrepant geomorphological condition, 

hydrodynamic complexity and human disturbance of 

different lake zones or sub-basins, there often be 

multiple types of stable states coexist within one lake. 

Understanding food web spatial heterogeneity is 

important for ecologists and lake managers to 

understand ecosystem complexity and management 

of large shallow lake. 

 

Lake Taihu, a large shallow eutrophic lake in China, 

has two distinct zones: algae- and 

macrophyte-dominated zones. In this study, we 

assessed the spatial heterogeneity of food webs in the 

two lake zones through stable isotope analysis and 

mixing isotope model. Overall, more δ
13

C-depleted 

and δ
15

N-enriched ratios were found in the algae- than 

the macrophyte-dominated zone for basal sources and 

consumers. The basal sources and consumers showed 

significant differences for δ
13
C and δ

15
N ratios 

between the two lake zones, except for the 

filter-feeding fishes. These spatial differences may 

have resulted from catchment anthropogenic impacts 

and ecological interactions within the system.  

 

Our study indicates that spatial trophic heterogeneity 

may be considered for protection and restoration of 

the shallow eutrophic lake. Ecological engineering 

strategies may help the algae-dominated stable state 

to be partially restored to the macrophyte-dominated 

stable state, or prevent the transformation of the latter 

to the former. 

 

Key words: food web; stable states; stable isotope; 

mixing model; large shallow lake; Lake Taihu 
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Dongting Lake is the second biggest freshwater lake 

in China and it is part of the floodplain of the Yangzi 

River. Recently, the marsh vegetation in Dongting 

Lake was affected by human activities including river 

damming, land use alteration and climate change, 

even though the wetland provides important 

ecosystem services. The objective of this study was to 

determine the pattern of plant diversity and potential 

regeneration from the seed bank to support 

restoration. We also determined the levels of 

sediment building and erosion on the floodplain. 

 

Methods 

Four restoration stages were studied including natural 

marshland (control), restored for 1 year, restored for 5 

years, and Populus plantation (no restoration). Eight 

Sediment Elevation Tables (SET) were placed along a 

sedimentation gradient with two replicates in each 

position. We sampled vegetation, soil moisture and 

soil seed banks from each of these 13 sites, and 

calculated the species dominance index, species 

richness index and population biodiversity index. The 

soil seed bank was germinated in the greenhouse and 

the species richness and seed density were recorded. 

The biodiversity indices of above ground vegetation 

and soil seed bank were tested using ANCOVA with 

soil moisture as a covariate. The linear regression 

analysis was performed on the plant diversity indices 

of vegetation, seed bank characteristics and 

sedimentation rate. 

 

Results 

We found that the biodiversity indices depended on 

the stage of restoration. In particular, the biodiversity 

of natural marshland above ground was different from 

the other three sites. Several critical species that 

germinated from natural marshland sites were absent 

in the seed bank from restored sites and the Populus 

plantation site. The impact of sedimentation and 

erosion on the above ground vegetation and seed bank 

requires more than one year to assess, so no 

information on sedimentation processes are available 

yet. 

 

Conclusion 

We found that land use change could affect not only 

the biodiversity of wetland vegetation but also its 

restoration potential. The study shows that while the 

seed bank can support the redevelopment of natural 

marsh vegetation, not all of the key dominant species 

are present in the seed bank, especially in the soils of 

the Populus plantation. 

 

Key words: Dongting Lake; biodiversity; seed bank; 

restoration; sediment elevation; SET 
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The fibrous architecture of emergent macrophyte 

roots may function in a manner analogous to concrete 

reinforcement bars in organic soils and contribute to 

coastal marsh stability. The ability of coastal marshes 

to resist erosive forces such as storm surge and wave 

action may be diminished by factors that weaken the 

belowground biomass. We randomly sampled salt, 

intermediate, and freshwater marshes and extracted 

soil cores for Spartina patens, Spartina alterniflora, 

Panicum hemitomon, and Schoenoplectus 

americanus. The objective of this pilot study was to 

test the tensile root strength of these species to 

determine if the root biomass weakened with depth 

due to excessive nutrient inputs. 

   

The tensile strength of live and dead roots was tested 

with a Mecmesin Multitest-d motorized stand. 

Analysis of variance revealed that the tensile root 

strength of dead roots for S. patens (F = 10.91, 

p<0.0001), S. alterniflora (F = 4.32, p=0.0406), and S. 

americanus (F = 7.12, p<0.0125) declined with depth. 

The tensile strength of dead roots was stronger than 

live roots and tensile strength increased with 

increasing root size. Most live roots were located at a 

depth of less than 10 cm. Belowground biomass of 

Panicum hemitomon samples from a wastewater 

treatment wetland were greatly diminished in size and 

rooting depth compared to reference wetland 

samples.  

Decreased root tensile strength due to nutrient 

enrichment may be an indication of belowground 

biomass degradation as well as reduced soil shear 

strength, which may imperil the sustainability of 

coastal wetlands subjected to erosive forces. 

 

Key words: coastal wetlands; roots; tensile strength; 

nutrients; soil shear strength 
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Purpose: Owing to accelerating reclamation activities 

in the coastal wetland reserves, it is of great 

importance to analyze the effects of wetland 

reclamation on heavy metal pollution in these areas. 

 

Methods: Soil samples were collected from 

reclamation and natural habitats in Yancheng 

National Nature Reserve for Coastal Rare Birds in 

Jiangsu, China to investigate the effects of 

reclamation on the total amounts, availability, and 

vertical distribution of seven elemental heavy-metal 

pollutants.  

 

Results: In general, the total amount and availability 

each element were relatively low in the two habitats 

and were classified as “no pollution.” Reclamation 

was found to significantly increase the total amount 

of as, Cu, and Zn as well as the pollution degrees of 

As, Cr, and Zn. The availability of Cu, Pb, Cd, and Cr 

can also be significantly affected by reclamation. 

Furthermore, surface-accumulation patterns of the 

total amounts of these heavy metals could be 

observed in both habitats, and the availabilities of 

these elements were higher in deeper soils. 

Reclamation also had significant impacts on the 

vertical distribution of Cu, Pb, Cd, and Zn.  

 

Conclusions: It is essential to properly monitor 

nearby aquacultural activities, freshwater irrigation, 

and traffic pollution during plant harvest to alleviate 

the negative effects of these human activities. 

 

Key words: Coastal biosphere reserves; Reclamation; 

Heavy metals pollution; Availability   

 

 

 

Alternative stable states of coastal wetland 

ecosystem in Yangtze Estuary 

Hui Li, Lin Yuan *, Liquan Zhang, Wei Li, Shihua Li 

 

(State Key Laboratory of Estuarine and Coastal 

Research, East China Normal University, Shanghai 

200062, China; *lyuan@sklec.ecnu.edu.cn) 

 

Alternative stable states widely exist in 

biogeomorphic ecosystems, such as hill slopes, river 

floodplains, tidal floodplains and dune areas, which 

seem to be vulnerable to regime shifts driven by 

bio-geomorphic feedbacks. Coastal wetland 

ecosystem is among the ecosystems of highest 

ecosystem value in the world, but also one of the most 

disturbed systems by human activity and global 

changes. Regime shifts of coastal wetland ecosystem 

would happen if disturbance becomes stronger than 

ecological threshold. It could affect the health and 

service function of coastal wetland ecosystem and 

bring huge challenges to coastal conservation and 

management. However, only few empirical evidence 

supported the hypothesis that there is alternative 

stable states behavior in coastal wetland ecosystem 

and its mechanisms are connected with 

bio-geomorphic feedbacks up to now. In our study, 

taking the intertidal wetland ecosystem in 

Chongming Dongtan Nature Reserve as study area, 

we aimed to test the existence of alternative stable 

states based on judgment conditions (bimodal 

characteristic and threshold effect) via analyzing 

remote sensing satellite image data and transplanting 

salt-marsh propagule with different biomass classes, 

and explore the mechanisms by monitoring 

hydrological conditions, sediment accretion dynamic 

as well as vegetation growth parameters. Our results 

showed that: (1) Normalized difference vegetation 

index (NDVI) frequency distribution revealed 

obvious bimodality of plant biomass at saltmarsh 

pioneer zone. Propagule biomass threshold limited 

the establishment of plant patches representing the 

“saltmarsh” state. The presence of bimodality and 

biomass threshold demonstrate there are “mudflat” 

stable state and “saltmarsh” stable state with distinct 

structure and function in intertidal ecosystem. (2) 

Current velocities and turbidities during flood flow 

were clearly higher than those of ebb flow. Current 

velocities, turbidities and direction perpendicular to 

the vegetation zone are the most important factors 

responsible for the sediment rapid accretion in spring 

and summer. Sediments accretion significantly 

promoted the growth of saltmarsh plant. The positive 

feedback between plant growth and sediments 

accretion result in the formation of alternative stable 

states and the shift under certain conditions. (3) The 

expansion pattern of saltmarshes at Chongming 

Dongtan intertidal ecosystem also suggests that 

increases of sediments accretion could trigger a shift 

from “mudflat” state to “saltmarsh” state on larger 

scale. The results from this study enrich regime shift 

mechanism research from theory and methodologies 

and provide the scientific and technology supports for 

coastal zone protection, restoration, compensation, 

risk warning and comprehensive management. 

 

Key words: Chongming Dongtan; alternative stable 

states; bimodality; biomass threshold; positive 

feedback 
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Submerged aquatic macrophytes are known to be a 

morphologically and functionally diverse group of 

species. Several observations in the field have 

suggested that macrophyte growth form and 

architecture seem to be very important for periphyton 

or/and phytoplankton or/and zooplankton community 

organization.  

 

To test the influence of growth form and leaf 

morphology on plankton, we compared the 

community structure of algal on the leaves of 

macrophytes and phytoplankton and zooplankton in 

the water column. We chose three species of 

macrophytes whose leaf morphology differed 

considerably: Vallisneria natans, Potamogeton lucens 

and Cabomba caroliniana. Compare to natural 

macrophytes, we chose three artificial plastic 

macrophytes which were almost similar to the former 

in morpholog, but without plant interaction. 

 

Preliminary results show periphytic algae biomass 

was closely related to the substrate types. The 

periphytic algae biomass on per leaf area was 640 

mg/m
2
 for artificial plastic C.caroliniana, 533 mg/m

2
 

for artificial P.lucens, 485 mg/m
2
 for natural P.lucens, 

242 mg/m
2
 for artificial V.natans, 131 mg/m

2
 for 

natrual C.caroliniana, 104 mg/m
2
 for natural 

V.natans.For same growth form, the periphytic algae 

biomass was higher on artificial substrate than on 

natural. Three artificial plastic substrates, 

macrophytes with dissected morphology offered the 

largest periphytic algae biomass per unit leaf area. 

However, for natural macrophytes substrates, 

periphytic algae biomass per unit leaf area on 

macrophytes with alternate oval leaves was the 

highest. 

 

Key words: submerged macrophytes; growth form; 

architecture; leaf morphology; plankton 

 

 

 

Recovery and resilience of coastal salt marshes 

impacted by the Deepwater Horizon Oil Spill 
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The Deepwater Horizon (DWH) oil spill occurred in 

April to July 2010, released an estimated 3.19 million 

barrels (approximately 506 million liters) of crude oil 

into the Gulf of Mexico, and was the largest 

documented marine oil spill in the U.S. history. The 

DWH oil spill exposed the nation’s most productive 

estuary, the Mississippi River delta coastal ecosystem, 

to an unprecedented potential for environmental 

damage.  Louisiana’s coastal shoreline salt marshes 

bore the brunt of the impact from the DWH oil spill. 

We have conducted a series of field studies for more 

than five years to investigate oil spill impacts to 

coastal salt marshes and their subsequent recovery. 

In coastal salt marshes along northern Barataria Bay 

of Louisiana, we established replicated field stations 

that received heavy, moderate and no oiling. Surface 

soil total petroleum hydrocarbon concentrations in 

heavily oiled marshes were >500 mg g
-1

 nine months 

after the spill, and decreased by approximately 80% 

five years after the spill.  Although there has been 

variable recovery in oiled shoreline marshes after the 

DWH oil spill, total plant aboveground biomass was 

still significantly lower in heavily oiled marshes more 

than five years after the spill, but recovered in 

moderately oiled marshes in 2-3 years, indicating 

resilience in moderately oiled marshes. In addition, 

impact and recovery were species-specific; in 

moderately oiled marshes, Spartina alterniflora 

recovered as early as our first sampling event, nine 

months after the spill; however, Juncus roemerianus 

did not recover until approximately 2.5 years. 

Furthermore, Spartina in heavily oiled marshes 

recovered in approximately three years after the spill, 

however, no Juncus recovery occurred in heavily 

oiled marshes even more than five years after the spill. 

In the absence of major recovery, live plant 

belowground biomass in the surface soil layer of 

heavily oiled marshes was significantly lower 

compared to reference marshes, and consequently 

shear strength of the marsh soil decreased, which 

potentially affect the soil stability and made these 

marshes more vulnerable to erosion. 

 

Key words: Deepwater Horizon (DWH) oil spill; 

coastal salt marshes; Spartina alterniflora; Juncus 

roemerianus; Recovery, Resilience
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Successful design and operation of wetland visitor 

centres for the benefit of wildlife and people 

Matthew Simpson
1 

 

(
1
WWT Consulting, Wildfowl & Wetlands Trust, 

Slimbridge, GL2 7BT United Kingdom) 

 

The Wildfowl & Wetlands Trust has been operating 

wetland visitor centres for 70 years offering leisure 

and educational facilities whilst protecting key 

wetland nature reserves. WWT Consulting has used 

this experience to design wetland centres around the 

world in both rural and urban locations. Wetland 

visitor centres, if designed correctly, can be used to 

raise awareness of the important role wetlands play in 

providing ecosystem services such as flood 

attenuation, water treatment and food provision and 

promote the diverse wildlife they contain. Education 

and awareness raising can be undertaken through 

both formal and informal interpretation and learning 

programmes. When designed and managed 

appropriately, wetland visitor attractions can 

sensitively integrate visitors with the conservation of 

the wildlife and habitats they come to see as well as 

with the people who live and work within the 

wetlands. However, when inappropriate design and 

management of visitor facilities and habitats is 

undertaken the local community can be negatively 

impacted through the removal of livelihood 

opportunities, key species and habitats can be 

disturbed or degraded, and the visitor experience 

provided can be disappointing. This paper will 

provide examples of good and bad practice and use 

case studies to highlight key design and management 

principles that can be used to guide the successful 

creation and operation of wetland visitor centres 

within wetland habitats that contain sensitive wildlife 

species. 

 

Key words: Wetland; Visitor Centre; Education; 

Wetland Parks; CEPA; Learning 

 

 

 

Wetland link International network to share and 

promote best practice in the delivery of CEPA 

objectives at Wetland Centres 

Chris Rostron 

 

(Wildfowl & Wetlands Trust (WWT), Slimbridge, 

Gloucestershire, GL2 7BT, UK, wli@wwt.org.uk ) 

 

Delivering education and awareness-raising on site is 

an extremely effective way of communicating with a 

range of stakeholders, including school children, 

local people, farmers and land managers, tourists, 

hunters to name but a few.  Ramsar defines these 

activities as Communication, Education, 

Participation and Awareness activities, or CEPA. 

 

Wetland centres can be defined as any wetland at 

which staff or volunteers deliver CEPA activities to 

engage people and improve the conservation status of 

the wetland.  They can vary from relatively small, 

locally-run CEPA projects, with little or no built 

infrastructure, to extremely large education and 

interpretation buildings, welcoming hundreds of 

thousands of visitors per year.  Creating an 

opportunity for people to get to know wetlands at first 

hand is what’s important.  However, giving visitors a 

positive experience of getting close to nature needs to 

be balanced with reducing disturbance and impact on 

wetlands and wildlife.    

 

Running an effective wetland centre, regardless of 

size, involves a vast range of skills and expertise.  

From the ability to create and run a built facility, to 

managing staff, delivering education and engagement 

programmes, managing habitat and species, 

involving local communities, great publicity and 

promotion – and all of these very often on a modest 

budget and in locations that may be remote and 

isolated. 

 

Wetland Link International (WLI) was launched in 

1991 by the Wildfowl & Wetlands Trust (UK) to 

support those working at wetland centres across the 

world.  From the start, it has been a partnership with 

other wetland centres and Ramsar, and responded to a 

growing demand for support and advice from those 

working at, or planning new, wetland centres.  It is 

based on members sharing best practice and 

experience, regular communication and coordination 

from the WLI Global team, and working through 

regional steering groups of experienced colleagues.  

The initiative also forms part of the Ramsar 

Convention’s CEPA programme, providing a 

hands-on approach to raising awareness and 

promoting action to protect our wetlands and their 

wildlife. 

 

The regional nature of WLI, working at continental 

and sometimes country level, allows the network to 

adapt to the needs of its members.  A central website, 

available in several languages, acts as a platform to 

share best practice and expertise, as well as to 

promote individual centre members, and the concept 

of wetland centres more generally.  In many cases 

the network has created projects that link centres in 

different countries, promoting the idea that wetlands 

and their wildlife are important internationally, for 

example through flyway initiatives. 

 

Wetlands and their wildlife are often undervalued or 

unknown by the public and decision-makers, and if 

they are to care about them and protect them, we need 

ways to help connect them.  Wetland centres and 

their staff make wetlands accessible, interesting and 

exciting, minimising the impact of visitors, whilst 

giving them a hands-on experience visiting the site.  

mailto:wli@wwt.org.uk
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WLI and similar networks can help to share best 

practice, ensuring that wetland centres fulfil their 

potential as a core tool in wetland conservation. 

 

Key words: Wetland; Wetland Centre; CEPA 

(Communication, Education, Participation and 

Awareness); Ramsar 

 

 

 

Wetland restoration implications on improving water 

quality, biodiversity, and livelihood 

Kevin L. Erwin 

 

(Kevin L. Erwin Consulting Ecologist, Inc., Ft. Myers, 

Florida 33901 USA, klerwin@environment.com)  

 

A healthy ecosystem depends on clean and abundant 

water resource. All the life on earth cannot survive 

without water. Currently, China is experiencing 

significant water issues such as water scarcity, water 

quality, flood protection, and biodiversity degradation 

which are effecting people’s life and will ultimately 

adversely impact the economy. China desperately 

needs restoration and management for its water 

resource and wetland ecosystem. Since 1970s, the US 

has been restoring its environment and developing its 

water resource management and wetland restoration 

system. What China is experiencing now is similar to 

what happened in the US 40 years ago. The 

implications of wetland restoration should be widely 

recognized by Chinese people and policy makers to 

better apply the technology and experience.  

 

Paper Session 

Using characteristics of wintering habitats of 

endangered cranes in northeast Asia: focused on 

Cheorwon Basin of the Korean Peninsula 

Jeong-In Kwak
1
*, Bong-Ho Han

2
, Young-Jai 

Kim
3
,Kyung-Won Kim

4
 

 

(
1
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2
Dept. of Landscape Architecture, 

University of Seoul, South Korea;
3
Dept. of 

Landscape Architecture, Graduate School, University 
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4
None;*jikwark78@gmail.com) 

 

The cranes symbolize the harmonized existence 

between the nature and the humans in North-east 

Asiaas flagship species. Cheorwon basin which is 

wintering habitats for Red-crowned Cranes and 

White-naped Cranes are located in 

DMZ(Demilitarized zone) eco-region. Cheorwonis 

the connecting point between breeding sites ofcranes 

in China and Russia and wintering habitats in Korea 

and Japan. 

 

This research was conducted through wintering 

habitats biotope assessment in consideration of their 

feeding sites, roosting sites and threaten factors in 

order to conserve habitats for cranes. The wintering 

habitats biotope of craneswasclassifiedto 32 

categories including the readjusted paddy field, the 

hillside natural-type paddy field and the flat 

natural-type paddy field. The classified biotope type 

of threats for cranes included 10 categories including 

the facilitated farmland, warehouse and military 

facilities. In terms of preference of wintering habitat, 

crane families tend to have territoriality and prefer 

hillside natural-type paddy field. White-napedCranes 

more preferred open-spacethan Red-crowned Cranes. 

The distributiondensity for two species was high in 

the natural-type, thus they preferred independent 

habitat with fewer disturbances.It is needed to 

enlarge the research and cooperation at North-east 

Asian level in order to designate management areas 

based on thisresearch. 

 

Key words: Red-crowned Cranes; White-naped 

Cranes; Habitat Evaluation; North-east Asian 

Ecological Network  
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Dartmoor Vlei is a 42 ha unchannelled 

valley-bottom wetland located in the headwaters of 

the Mnyamvubu River in the KwaZulu-Natal 

Midlands, South Africa. The wetland and its 

catchment are underlain by a large dolerite sill that 

forms the Karkloof escarpment and plateau and the 

wetland terminates against a dolerite dyke that has 

intruded into the sill. The dolerite sill has been 

deeply weathered to depths in excess of 7 m, while 

the dolerite dyke at the toe of the wetland has not 

weathered such that water flows across bedrock at a 

depth of less than 0.2 m as it leaves the wetland. 

Coring established that the sedimentary fill overlying 

the weathered dolerite sill is generally less than 1 m 

thick, comprising upward fining sequences of 

sediment characterised by thin layers of sand and 

gravel at the contact with the weathered dolerite, 

which grade upwards into fine organic-rich silt 

sediments and peat at the surface. The wetland is 

characterised by a discontinuous stream. These 

findings confirm that the wetland evolved from a 

floodplain wetland characterised by laterally 

migrating meanders into a valley-bottom wetland 

characterised by peat accumulation with a 

discontinuous stream. The occurrence of a 

discontinuity between the residual saprolite beneath 

the wetland and fresh dolerite at the toe of the 

wetland indicates that the residual saprolite surface 

has sagged relative to the dolerite dyke. Chemical 

and mineralogical analyses of fresh and weathered 

dolerite confirmed that the chemical transformation 

of the dolerite bedrock into weathered products has 

resulted in both volume and thickness losses in the 

weathered dolerite sill mass. This has in turn resulted 

in sagging of the wetland surface over time, which 

was greatest at the head of the wetland and thus 

reduced the longitudinal slope downstream. This 

explains the extremely low energy conditions of 

Dartmoor Vlei and why the wetland is no longer 

shaped by lateral migration of meandering streams. 

The extensive chemical weathering of the dolerite 

sill underlying the wetland is attributed to the 

extremely long-time period that soils within the 

wetland have been saturated, given its occurrence on 

the African Erosion Surface.  

 

Key words: peatland origin; wetland origin; wetland 

evolution; weathering; sagging; dolerite 

 

 

 

Integrating environmental and social aspects for 

managing ephemeral wetlands: case study of Lake 

Cowal, Australia 

Xiaoying Liu 

 

(School of Environmental Sciences, Institute for 

Land, Water and Society, Charles Sturt University, 

Albury, NSW, 2640, Australia, xiliu@csu.edu.au) 

 

Ephemeral wetlands are common throughout inland 

semi-arid and arid, south-eastern Australia and are 

characterised by highly variable hydrological regimes 

with periodical drying and rewetting cycles. They are 

easily affected by extended droughts and are 

vulnerable to human activities, such as cropping, 

grazing and mining, in the immediate vicinity and 

further afield in the catchment, resulting in excessive 

loadings of nutrients, in particular phosphorus, with 

severe ecological effects as a consequence of nutrient 

enriched sediment and reduced water quality. In 

addition, the vegetation distribution and dominance 

in many ephemeral wetlands seems to have changed 

in response to changes in nutrient loadings, 

sedimentation and hydrology. This study is to explore 

the effects of projected land use change and climate 

change on the biogeochemistry and ecology of inland 

ephemeral wetlands integrating environmental and 

social perspectives using Lake Cowal, the largest 

inland ephemeral wetland in New South Wales, 

Australia as case study site.  

 

A comprehensive investigation of the 

physico-chemical characteristics of the water and 

sediment quality, accounting for the variation in 

hydrology in different parts of the wetland was 

conducted and the findings show that the lake was 

under nutrient enrichment condition. Then a field 

survey of the vegetation community composition and 

distribution and an experiment of seedling emergence 

from the lake sediment to examine the plant 

abundance and species richness accounting for the 

seasonal changes were conducted. The findings 

indicate that the lake had a few emergent plants but no 

submerged plants with high turbidity and there was 

low diversity and low abundance of plants emerging 

from the lake sediments. An investigation of sediment 

and phosphorus dynamics in the ephemeral wetland 

was done to improve the understanding of the P 

adsorption behaviour of ephemeral wetland 

sediments during drought periods and how the dried 

sediments P release respond after re-wetting events. 

As implied from this study, Lake Cowal is a complex 

system and the lake sediments act either as a source of 

phosphorus when the lake is receiving low 

phosphorus concentration runoffs or function as a 

sink for P. In addition to environmental perspective, a 

social study was also applied to explore the local 

ecological knowledge of environmental condition of 

the lake, information about land-use history, 

perceptions for management actions on the lake 

environment. Local people in the Lake Cowal area 

have a rich and deep knowledge of local ecosystem 

stemming from ongoing and extensive interactions 

with the system. 

 

My study indicates that local ecological knowledge 

complementing with scientific evidences gives a 

more comprehensive understanding of the ecosystem. 

The comprehensive understanding obtained by the 

multidisciplinary approach contributes to build 

pictorial conceptual models and development of 
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implications for future management in relation to 

projected climate and land-use changes taking 

account of local residents’ actual needs and concerns. 

 

Key words: ephemeral wetlands; sediment and 

phosphorus dynamics; vegetation; local ecological 

knowledge; management implications 

 

 

 

Guangxi Donglan Pohao Lake National Wetland 

Park 

Jianhong Wu, Zengwen Wei 

 

(Management Office of Donglan Pohao Lake 

National Wetland Park, Guilin, 541000, Guangxi 

Province, China) 

 

DongLan Pohao Lake National Wetland Park is 

located in Donglan, the Pearl River Basin and 

up-main Stream of Hongshui River, Changle town, 

with a total area of 549.4 hectares. In the park there 

are Auguilla marmorata and other rare and 

endangered fishes and snakes, monkeys and the 

wildlife under special state protection. It is not only in 

one of China's 35 biodiversity protection priority 

areas: west trait of limestone areas of the southeast 

edge of Development Priority Zone at national level 

and also Yunnan-Guizhou-Guangxi karst with rocky 

desertification prevention and control of ecological 

function areas。 And also in the concentrated 

destitute areas of Guangxi rocky desertification area 

in Guizhou, Yunnan fragile ecological environment, 

ecological and geographical location is very 

important. It has wetland conservation area, wetland 

restoration and reconstruction area, public science 

education demonstration area, the reasonable 

development and utilization, management, service 

and a series of supporting infrastructure, etc. Through 

the construction of wetland park, show the Hongshui 

River watershed rocky desertification area of wetland 

conservation and restoration of achievements, to 

maintain ecological security, to promote regional 

ecological economic development; to carrying 

forward the culture of Hongshui River Basin, wetland 

national culture, to meet the people's increasing 

material and cultural life development and the needs 

of the development of regional ecological tourism, to 

promote the local economic and social sustainable 

development.  

 

Key words: wetland park; restoration; economic; 

education function; division 

 

 

 

 

The introduction on Guilin Huixian Karst National 

Wetland Park 

 

(Management Office of Huixian Wetland Park in 

Lingui District, Guilin, 541000, Guangxi, China) 

 

Huixian Wetlands are located in the Huixian Town of 

Lingui District, Guilin City, with 47 natural villages. 

There are Xiangsi River, Liangfeng River, Guiliu 

Canal, Mudong Lake and other rivers and lakes 

within the territorial scope. 30% of the water runs into 

the Lijiang River and 70% runs into Liujiang River, 

which is called “The Kidney of Lijiang River”. 

Thereinto, Guiliu Canal and Xing’anLing Canal are 

known as “North Canal South Dam”. Huixian 

Wetland is a subtropical karst landform with rich 

ecological resources. There are 19 species animals of 

national protection and a national secondary 

protection plant which is called “original wild rice”. 

Before Song dynasty, Huixian Wetlands have the area 

of 65 km², now is only 6 km². The State Forestry 

Administration of the People's Republic of China 

listed as Huixian Wetlands on the pilot project of 

national wetlands park in 2012, the park was formally 

established with the areas of 586.75 hectare. The park 

is integrated the “mountain view”, “waterscape”, 

“wetlands biology” and “wetlands culture” as a whole 

with the comfortable climate and beautiful 

environment, which is like the fairyland on earth.  

 

Key words: Guiliu Canal; wetland park; karst 

landform; original wild rice 
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Improving attention to the cultural dimension of 

wetland ecosystem services - experiences from the 

Ramsar Culture Network 

Dave Pritchard 

 

(Coordinator, Ramsar Culture Network, c/o Ramsar 

Convention Secretariat, dep@dendros.org.uk ) 

 

It is well understood that the ecosystem services 

paradigm includes a category of cultural services.  

Working with this dimension however requires 

additional skills of a non-ecological kind, and the 

subject has tended to be under-reflected in most 

official systems of wetland protection and 

management.  There are considerable challenges in 

adequately integrating specialist scientific 

perspectives with those from the humanities: yet 

policies (particularly for change adaptation and 

resilience) will increasingly rely on a more holistic 

approach. 

 

The cultural importance of wetlands was recognised 

from the very start in the Ramsar Convention by 

being affirmed in the original 1971 text of the treaty, 

yet it is only in more recent decades that institutional 

measures on the subject at global level have been 

pursued under the Convention.  The Ramsar Culture 

Network is now taking forward much of this agenda, 

and examples of its work, and the lessons being 

learned, will feature in this paper.  Assessment of 

wetland cultural values and practices, collaboration 

with UNESCO concerning wetland World Heritage, 

and a major project on Rapid Cultural Inventories for 

Wetlands will all be discussed; and opportunities for 

engagement will be outlined. 

 

Key words: culture; ecosystem services; heritage; 

integrated management; values; resilience 

 

 

 

Use of wise use concept in management of Indian 

wetlands: a critical review 

Ritesh Kumar 

 

(Wetlands International South Asia, A 25, Second 
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Tel: +91 11 24338906 Email: 

ritesh.kumar@wi-sa.org)  

 

The Ramsar Convention’s ‘wise use’ concept has 

been the guiding principle, particularly since the late 

eighties, for India’s efforts for conservation and 

sustainable management of her diverse wetland 

regime. The management philosophy centred on 

compatibility of wetland conservation with 

sustainable human use of these ecosystems is 

reflected in national programmes’ emphasis on 

catchment scale planning, use of participatory 

approaches, and mainstreaming wetland conservation 

in developmental programing. The pathways of 

practical application of wise use concept however 

have been varied, ranging from tweaking of 

predominantly protected area based management, 

adding a livelihood component to wetland 

management plans, institution of wetland 

management authorities for intersectoral coordination 

to genuine stakeholder engagement in management 

planning, implementation and monitoring. There has 

been thus far, a high degree of disconnect between 

wetland management practices in vogue and 

Convention’s recommended guidance for using 

ecological character description and evaluation for 

meeting wetland wise use commitments. Based on 

analysis of management planning of key Indian 

Ramsar sites, the paper identifies gaps in the existing 

largely biophysical construct of wetland ecological 

character, and recommends an alternate 

socioecological systems construct having better 

alignment with realities of wetland management in 

India.   

 

Key words: wisi use; ecological character; 

socioecological systems 

 

 

 

What future we want for our wetlands depends upon 

the choice of ecosystem services  

Brij Gopal 
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Jaipur 302017, India. Email:  brij44@gmail.com; 

Tel: (+91) 9414044283) 

 

For centuries, human societies used natural wetlands, 

transformed them and also created many wetlands to 

obtain benefits (now called ecosystem services) but 

without caring for their ecological character. The 

multiple benefits of wetlands were rediscovered only 

after extensive land and water management for 

economic development decimated and degraded them. 

During the past 45 years, Ramsar Convention has 

promoted wetland conservation globally. 

Recognising the importance of linkages between 

people and wetlands, the Convention has promoted 

the concepts of ‘wise use’, ‘ecological character’ and 

ecosystem services. However, there are no baselines 

for the ecological character of different wetlands or 

threshold levels of change, and therefore, what 

constitutes ‘wise use’ will differ with time given the 

dynamic nature of human value system. Examples 

from the Indian subcontinent show that traditional use 

of wetlands maintained their ecological character. 

Though naturally occurring processes also caused a 

change in the ecological character, most significant 

changes arose from the hydrological alterations 

caused by human activities often far away in the 

catchments (e.g., water storage and diversion). 

Current wetland management emphasises upon the 

enhancement of ecosystem services, particularly the 

provisioning services with little or no regard for the 

mailto:dep@dendros.org.uk
mailto:brij44@gmail.com
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regulating services and livelihoods of wetland 

dependent communities. Such an enhancement of 

provisioning services is not possible without a change 

in the ecological character. The ‘wise use’ and 

benefits to be derived from the wetlands are often 

imposed upon the society without an assessment and 

valuation of all ecosystem services. Wetlands differ in 

their ecosystem services according to their ecological 

character. A natural marsh can be managed either as a 

fish pond or paddy field by manipulating the biotic 

community or for supporting wildlife and other 

benefits. The state of wetlands that we want for the 

future will be determined by our choice for obtaining 

particular ecosystem services. 

 

Key words: wise use; ecological 

character; ecosystem services; management 
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Case study of wetland modeling in urban planning 

Yijian Xu 

 

(China Academy of Urban Planning & Design, 

Beijing, China, xuyj@nwqc.gov.cn) 

 

During urban planning, wetlands are utilized as green 

infrastructure to cut the urban non-point pollution and 

improve water quality of rivers and lakes. A case 

study was carried out in this paper. The case study 

area is a national-level new district in a western 

province, with the area 200 km
2
. The water quality 

protection is extremely important in the new district 

so that all the point pollution sources will be treated 

by the WWTP and discharged outside the district, 

which means that urban non-point pollution caused 

by rainwater are the main pollution source. 

 

River water quality models were built for 

DongMengQiao river network and CheTian river 

network, covering most area of the new district. 

SWMM was used to build the river network water 

quality models to simulate the urban non-point 

pollution. Two scenarios were designed and analyzed. 

In the first scenario, no non-point pollution control 

measures were taken, so that all the stormwater runoff 

pollutants were discharged into the rivers. In the 

second scenarios, several wetlands were added in 

some proper places to cut the non-point pollution. In 

both scenarios, the dynamic changes of river water 

quality, represented by the indicators of COD, 

ammonia nitrogen, TP, during both the rainy days and 

the whole year were simulated and the situations were 

evaluated. In the second scenario, the pollutants cut 

by the wetland were also calculated before river 

network water quality simulation. 

 

The results show that in the first scenario, the two 

river networks are heavily polluted by the rainfall 

pollution. While in the second scenario, the water 

quality in the two river networks has improved 

significantly, which demonstrates the significance of 

wetlands as green infrastructure during urban 

planning. However, the river water quality still 

couldn't meet the high standard of the new district, 

which means that more non-point source control 

measures such as LIDs, etc, should be taken in the 

new district. 

 

Key words: Urban planning; wetland; model; 

SWMM; green infrastructure 

Performance of constructed wetland in improving 

water quality of Queshan Yellow River Reservoir 

system 

Ping Gui* Jincheng Wei Mengmeng Li Xiaowen 

Cheng Yanling Jiang 

 

(China Academy of Urban Planning and Design, 

No.9 Sanlihe Street, Beijing, China. 100037, 

*guiping@nwqc.gov.cn) 

 

Queshan reservoir of Jinan is a typical Yellow River 

Reservoir to prevent seasonal zero flow occurred in 

low section of yellow river. Due to the high 

suspended solid concentration in water, a 

pre-sedimentation channel is usually used to reduce 

sediment entering the reservoir.  

In this study, a series of constructed wetlands were 

built in the sedimentation channel to improve water 

quality flowing through. The surface structure of 

Yellow River sand was found containing activated 

iron and activated aluminum. This special structure 

which helps increasing the efficiency of phosphorus 

removal makes the Yellow River sand an efficient 

wetland substrate. Furthermore, the steady inflow of 

sediments from Yellow River which provides 

sufficient adsorption matrix makes the system high 

efficient and low cost.  

 

During two years of investigation, removal efficiency 

of 30%,98% and 41% were observed for T-N, T-P and 

CODMn。The amount of algae at the inflow point of 

reservoir was also decreased. Lower disinfection 

by-products formation potential was also observed 

comparing with influent. The constructed wetland is 

shown to be an effective barrier to guarantee water 

quality in Yellow River reservoir systems.  

 

Key words: Constructed Wetland; Yellow River 

Reservoir System; Nutrient Removal; Algae Control; 

Water Quality Barrier  

 

 

 



Conference Abstracts 

319 

Regional and national use of seminatural and 

natural depressional wetlands in green infrastructure 

Charles Lane 

 

(US Environmental Protection Agency, Ellen 

D’Amico, CSS-Dynamac) 

 

By dint of their landscape location, depressional 

wetlands are frequently amongst the first aquatic 

systems to be exposed to pollutants from terrestrial 

source areas. Wetland functions include the finite 

ability to process nutrients and other pollutants, and 

through assimilation or sequestration of pollutants 

depressional wetlands can affect other waters. While 

the functions of wetlands are well known, the 

abundance of depressional wetlands throughout the 

United States is not well known, leading to 

uncertainty in their contributions to other waters and 

ineffective management. We present geographic 

information system analyses of the abundance and 

types of depressional wetlands effectively serving as 

green infrastructure throughout the conterminous 

U.S., as well as a review of the functions associated 

with these abundant yet undervalued systems. 

Discussions of similarities and differences in types 

and abundances of depressional wetlands between 

and among ecoregions of the conterminous US 

provide an opportunity for wise management at broad 

geographic scales.  

 

Key words: GIW; wetland functions 

 

 

 

Modeling of urban wetlands and stormwater ponds 

for runoff management adaptation to hydroclimatic 

changes in semiarid Las Vegas 
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Climate change and urbanization interact affecting 

overland runoff properties – for example, the time to 

concentration, peak runoff, and pollutant loading.  

An essential task in climate change adaptation is to 

minimize these hydrological impacts often through 

the use of best management practice (BMP) including 

stormwater retention facilities, wetlands, and green 

infrastructures.  At this time, the challenge to 

quantify the BMP benefits cannot be underestimated, 

particularly for arid and semi-arid climate where 

greater precipitation intensity is predicted in the 

future.  This difficulty arises from potential and 

significant change of runoffs over impervious urban 

surfaces, the land use effect that amplifies the 

hydrological consequence of precipitation changes.  

Furthermore, an arid environment can limit the 

potential of employing large-scale green 

infrastructure, but favors the use of measures such as 

stormwater retention ponds with constructed 

wetlands.  

 

This case study is focused on semiarid Las Vegas.  In 

this typical example, urban impervious areas 

expanded ~2.2 times over the last 3 decades.  By 

2050, climate model simulations projected a 50% 

increase in peak precipitations. Land use models 

indicated further expansion of the urban areas 

assuming no major socioeconomic downturns.  For 

this baseline future change, we have studied the 

runoff response to future changes in precipitation and 

urbanization, and identified the effect of BMP 

practices in reducing the climate-induced peak runoff 

increase.  By using three planned stormwater 

retention ponds, the runoff-led peak flow in the urban 

stream would decrease by up to 31%.  Such 

stormwater retention facilities can be used for 

groundwater recharge and recovery, now operated by 

the City, and for water quality improvement by 

integrating the BMP facilities with constructed 

wetlands. 

 

Key words: Climate change; BMP; wetlands; land 

use; adaptation; urban hydrology 

 

 

 

Relationship of land cover on water quality in the 

Little Miami River, USA 

Jianfeng Peng
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, Charles Lane
2
, Heather Golden

2
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1
Department of Urban Water Environmental 

Research, Chinese Research Academy of 
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2
US 
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*pjf1995@163.com) 

 

As water drains from the land surface, the release of 

pollutants from various land uses is threatening the 

quality of surface water. Correspondingly, different 

land uses pose varying degrees of impact to water 

quality. These complexes intrinsic relationships of 

land use, water quality and water yields in different 

geographical areas are yet to be elucidated. Little 

Miami River watershed in the State of Ohio, USA was 

selected to examine the statistical and spatial 

relationships of land use on water quality. The land 

uses considered in this study are agricultureal land 

area, plant types, wetland, soil types, stream order, 

seasons, urban area, forest area, open water, i.e. A 

two-level Bayesian Hierarchical model was 

developed to incorporate water quality with land use 

to enhance forecasting accuracy, using 161 set of data 

ranging between 2007 and 2012.  

 

The results revealed that there was a significant 

relationship between land use and in-stream water 

quality, especially for TN, but poor for NO2-N and 

NO3-N. The Bayesian hierarchical model is found to 

fit the data better than the simple nonlinear model that 

neglects seasonal differences. The model can provide 
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guidelines not only for resource managers in 

identifing major pollution resouces, but also for local 

planners in devising viable and ecologically-sound 

watershed development plans. 

 

Key words: land use; water quality; Bayesian 

Hierarchical model; land management decisions; 

Little Miami River 
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Green infrastructure practices are typically 

implemented at the plot or local scale.  Wetlands in 

the landscape can serve important functions at these 

scales and can mediate biogeochemical and 

hydrological processes, particularly when juxtaposed 

with low impact development (LID). However, few 

studies have quantified how wetlands used in GI 

practices affect hydrological and biogeochemical 

fluxes at larger spatial scales (i.e. watersheds) and in 

mixed land cover systems.  In this presentation, we 

explore how watershed models are important tools 

with which to investigate how localized GI 

implementation, focusing on wetland water and 

biogeochemical cycling, affects water quantity and 

quality at the watershed scale. We discuss approaches 

for using watershed models to “best” quantify the 

effect of GI practices at the watershed scale given 

varied potential model mathematical structures and 

numerical simulation approaches.  A case study 

watershed in western Ohio, USA, is examined as an 

exemplar of this discussion and to demonstrate an 

application of a watershed model to scale GI 

implementation on the landscape.  

 

Key words: wetlands; green infrastructure; watershed; 

watershed modeling 
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The impact of landscape pattern on ecological 

vulnerability and ecosystem services value: An 

empirical analysis of Yancheng Nature Reserve in 

China 
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Nanjing University, Nanjing 210023, China 
b 
Collaborative Innovation Center of South China Sea 

Studies, Nanjing 210093, China) 

 

In this study, an ecological vulnerability assessment 

indicator system was constructed using the 

“exposure–climate sensitivity–adaptive capacity” 

framework with reference to the theory of ecological 

vulnerability. An improved ecosystem services value 

calculation model was proposed based on empirical 

parameters. Using Yancheng Nature Reserve in China 

as an example, we employed remote sensing data to 

conduct an empirical analysis of the changes in the 

spatiotemporal pattern, ecological vulnerability, and 

ecosystem services value of typical landscape types 

over the period 1987–2013. The results showed that 

during the investigation period, the fragmentation of 

three natural wetland landscape types (i.e., Spartina 

alterniflora, Suaeda glauca, and Phragmites australis) 

gradually increased in the study area. The ecological 

vulnerability scores of major landscape types were, in 

descending order, P. australis (0.053), farmland 

(0.047), S. alterniflora (0.042), S. glauca (0.031), and 

bare mud flat (0.002). From 1987 to 1997, the 

ecosystem services values of S. glauca and P. australis 

wetlands decreased, while that of S. alterniflora 

wetland increased continuously. From 2002 to 2013, 

the ecosystem services values of all three types of 

natural wetland showed a downward trend. In 

conclusion, the combined effect of human and natural 

factors, including the expansion of farmland and 

aquaculture waters and changes in seawater erosion 

and deposition, led to changes in the landscape 

pattern, ecological vulnerability, and ecosystem 

services value of Yancheng Nature Reserve during 

the investigation period. It is recommended that a 

“dual adaptive” management system based on natural 

succession and supplemented by appropriate manual 

intervention be implemented to improve management 

efficiency and flexibility and to adapt to landscape 

pattern changes. 

 

Key words: Landscape pattern; Ecosystem response; 

Empirical analysis; Ecological vulnerability; 

Ecosystem services value; Dual adaptive 

management 
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The effect of a combined pond and wetland system 

on treatment of tail water 

 

As one part of South-to-North Water Transfer Project, 

the water quality of Baima Lake directly affects 

South-to-North Water Transfer Project’s. The water 

quality of Baima Lake is affected by Xun River’ 

water quality which accepts sewage from two waste 

water plants at Hongze County. So, in order to ensure 

the water quality of South-to-North Water Transfer 

Project, a combined pond and wetland system was 

built in Hongze County to dispose tail water in Tian 

Ying and Qing Jian sewage plants. Using combined 

system to discuss the difference between influent and 

effluent to assess the treatment effect of every process 

units of tail water. The effect of artificial wetland was 

assessed by studying the aquatic plants including the 

biomass and the content of TN, TP accumulated in 

plants in different wetland areas. 

 

The results showed that this system had different 

removal efficiency for TN, NH
4+

-N, CODMn and TP 

in different seasons. It turned out that this system 

worked well in May and September and all 

monitoring index meet the requirements. However, 

the effluent TN index could not meet the requirement 

in December. It also showed that the temperature had 

more effect on the pond system rather than the 

wetland system and had more effect on the TN, 

NH4+-N index rather than the CODMn and TP index. 

The effect of the removal of TP decreased when 

influent concentration increased. The study of 

artificial wetland showed that the aquatic plants in 

1#~6# free water surface wetland and subsurface flow 

wetland approximately create 1.45×109KJ energy 

and need 136.4t CO2 in all. The system could remove 

TN 35.22 t/a and remove TP 92.35kg/a by harvesting 

the wetland plants. 

 

Key words: tail treatment; pond and system; wetland 

system; aquatic plants
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Wetlands in Drylands: Enigmatic but Neglected Ecosystems 

Valuable for Human Wellbeing
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A global perspective on wetlands in drylands, with 

emphasis on the key differences from humid region 

wetlands 

Stephen Tooth 

 

(River Basin Dynamics and Hydrology Research 

Group, Department of Geography and Earth Sciences, 

Aberystwyth University, Wales, UK, set@aber.ac.uk) 

 

To those unfamiliar with the world’s hyperarid, arid, 

semiarid and dry subhumid regions, the term 

‘wetlands in drylands’ almost sounds illogical, for an 

overall moisture deficit would not seem to be 

conducive to sustaining wetlands. In reality, drylands 

can support diverse wetlands, including features 

termed floodplains, marshes, swamps, pans and oases.  

Many wetlands in drylands play a key role in 

landscape and wider environmental dynamics and 

also exert a strong influence on human use of these 

marginal environments.  Focusing particularly on 

wetlands in drylands that are maintained principally 

by river inflows (‘floodplain wetlands’), this 

presentation gives an overview of our present state of 

knowledge, and identifies some critical data gaps that 

urgently need to be addressed if we are to ensure their 

‘wise’ or ‘sustainable’ use. 

 

Floodplain wetlands in drylands are maintained by 

river inflows that combine with other factors that 

serve to impede drainage or reduce infiltration, 

including faulting, rock outcrops, swelling soils, and 

ponding by tributary or aeolian sediments. Together 

with variations in sediment supply, vegetation 

communities, and levels of animal activity, this 

promotes a diverse range of wetlands that span a 

continuum from permanently inundated, to 

seasonally inundated, to ephemerally inundated.  

Published case studies reveal that in detail every 

wetland has a unique range of geomorphological and 

sedimentological characteristics but at a general level 

the dryland setting can be shown to impart some 

distinctive features.  By comparison with humid 

region (tropical and temperate) wetlands, many 

wetlands in drylands appear to be characterised by: 1) 

more frequent and/or longer periods of desiccation; 2) 

channels that commonly decrease in size and even 

disappear downstream; 3) higher levels of chemical 

sedimentation; 4) more frequent fires that reduce the 

potential for thick organic accumulations and 

promote aeolian activity; and 5) longer timescales of 

development that may extend far back into the 

Pleistocene.  Field data critical for testing and 

refining these propositions, however, are currently 

limited.  Particularly acute gaps include the lack of 

quantified datasets on wetland carbon and methane 

fluxes, and the insufficient numbers of robust 

geochronological datasets with which to assess the 

relative importance of extrinsic factors (e.g. tectonic 

activity, hydroclimatic changes, human influences) 

and intrinsic factors (e.g. ecological succession) in 

driving long term wetland development. 

 

Significantly, addressing these data gaps will provide 

critical scientific underpinning necessary to support 

the conservation, restoration, and management of 

wetlands in drylands.  Geochronological data on the 

timing and rates of past wetland development, for 

instance, will help to enhance the evidence base 

necessary for establishing wetland reference 

conditions, and also contribute to improved 

assessments of the resilience of wetland ecosystem 

services in the face of mounting pressures from land 

use changes, population growth, extreme weather 

events, and longer term climate changes. 

 

Key words: dryland; channel; floodplain; 

geochronology; geomorphology; wetland 

development 

 

 

 

Assessing the potential role of arid zone wetlands as 

future climate refugia  

Jenny Davis 

 

(Charles Darwin University, 

Jenny.Davis@cdu.edu.au) 

 

The major goals of climate adaptation strategies for 

inland aquatic ecosystems and freshwater 

biodiversity are to reduce the risk of the loss of 

aquatic habitats, deteriorating water quality and the 

extinction of aquatic and water-dependent species.  

Arid zone wetlands have a potentially important role 

to play as refugia under a changing climate. Refugia 

are defined as habitats that biota retreat to, persist in 

and potentially expand from, under changing 

environmental conditions. Stable microrefugia, sites 

that are decoupled from the regional climate, may 

have been imperative for the persistence of aquatic 

species over many millennia. This study sought to 

determine the extent of decoupling of arid zone 

wetlands from the regional climate (rainfall and 

temperature) to predict their importance as refugia 

under future drying and warming climate scenarios. 

To do this air and water temperatures, water depths 

and terrestrial vertebrate occurrence were recorded 

over multiple seasons at groundwater-dependent and 

surface water-dominated sites in arid central 

Australia. Groundwater-dominated sites had the 

greatest thermal buffering and most stable water 

levels indicating their likely importance as future 

climate refugia. Although rainfall-dominated sites 

displayed much greater variability in water levels, 

some thermal buffering was also evident. This 

suggests that other factors, such as shading, may also 

act to confer refugial characteristics.  

 

Key words: arid zone wetlands; 

groundwater-dominated; surface water dominated; 
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The Kalahari in southern Africa is a vast dryland 

characterised by an extensive sand mantle with no 

permanent surface water but numerous ephemeral 

wetlands. In northern Botswana the Makgadikgadi 

Basin contains a series of large shallow saline lakes 

and pans covering 37,000 km
2
. There are also 

thousands of small, isolated calcrete pans ranging in 

area from <1 km
2
 to 15 km

2
 across the Kalahari. 

These areas are expected to play a significant role in 

the regional C cycle but the biogeochemistry of pan 

sediments, and their infrequent irregular hydration 

means the C cycle in pans is complex, unique and 

poorly understood. We report on the sediment 

characteristics, C stores and CO2 efflux in Ntwetwe 

salt pan in the Makgadikgadi Basin and in calcrete 

pans in the south west Kalahari in Botswana.  

 

Salt pan sediments are highly saline and alkaline with 

a pH ~10. The total C stored in salt pan sediment is an 

order of magnitude greater than on Kalahari Sand at 

274  15 tons ha
-1 

to 1 m. 90-95 % of the C is found 

as carbonate and bicarbonate. In the absence of 

vascular plants, algal mats and cyanobacteria on the 

underside of salt crusts provide the organic inputs via 

photosynthesis. Chlorophyll a in the salt crust ranged 

from 0.22 µg g
-1

 ± 0.1 in the dry season to 36.8 µg g
-1

 

± 11.0 in the wet season. CO2 efflux was significantly 

lower on the salt pan than the surrouding soils, 

ranging from 0.6 to 2.1 mg m
2
 hr

-1
 in the dry and wet 

season respectively.  

 

Calcrete pan sediments are significantly finer, more 

alkaline and calcareous than sand soils and contain c. 

50 % more total and organic C. Biological soil crusts 

are extensive and well developed on calcrete pans, 

with chlorophyll a concentrations nine times higher 

than on sand soils. Despite storing more C, CO2 

efflux was lower from pans compared to the 

surrounding sandy soils. Mean soil CO2 efflux ranged 

from 1.2 ± 0.9 to 24.1 ± 2.4 mg m
2
 hr

-1
 on pans 

compared with 5.8 ± 0.14 to 38.9 ± 0.7 mg m
2
 hr

-1
 on 

sand soils. 

 

Our results suggest that the ephemeral wetlands in the 

Kalahari are a major C store and a periodically active 

C sink. The temporal dynamics of physical and 

biological factors in these areas can lead to significant 

C inputs associated with microbial photosynthesis 

during flood events, however the factors controlling 

conversion of this photosynthate to carbonate are not 

well understood.   

 

Key words: Saline and calcrete pans; Kalahari; 

carbon; carbonate; CO2 efflux 

 

 

 

Implications of geomorphology for the management 

of wetlands in drylands 

Timothy J. Ralph 

 

(Department of Environmental Sciences, Macquarie 

University, NSW 2109, Australia. 

tim.ralph@mq.edu.au) 

 

The form and functioning of rivers and wetlands 

change over time in response to extrinsic controls 

such hydrology and human activities, and intrinsic 

factors such as erosion and sedimentation. The 

resulting geomorphological and ecological dynamics 

can be problematic for river and wetland management, 

especially for wetlands in drylands that typically have 

a negative annual water balance and provide essential 

ecosystem services in moisture-limited landscapes. 

Changes in the location, extent and integrity of 

channels and wetlands on the floodplain can lead to 

significant changes in ecosystem responses to 

flooding, and can influence ecological succession. 

Avulsion, the process of channel relocation on the 

floodplain, can shift the foci of flooding and 

associated aquatic habitats within years or decades in 

some systems, at times confounding efforts to 

maintain wetlands within established conservation 

boundaries. Historically, management responses to 

geomorphological changes tended to involve ‘harder’ 

engineering approaches; for example, installation of 

weirs, embankments and canals to impede, divert, 

spread or convey water and to control erosion in 

channels and wetlands. However, the consequences 

of introducing these artificial structures include 

disturbance of flow and inundation regimes, 

exacerbation of erosion and sedimentation, alteration 

of channel-floodplain connectivity, modification of 

geomorphic units and landforms, and changes to 

ecological processes and habitats. ‘Softer’ approaches 

make use of fluvial processes and vegetation to ‘work 

with nature’ in order to achieve desired management 

outcomes. For example, engineered log jams may 

increase roughness in channels and geotextile-lined 

buffer zones may reduce flow velocity, control 

erosion, and encourage establishment of vegetation. 

However, wetlands in drylands, by their nature, have 

irregular flood and drought regimes, seasonal aquatic 

habitat growth and decay, and are profoundly 

influenced by fire, creating complex, mosaic-like 

ecosystems that defy simple approaches to 

management. Furthermore, water resource 

developments and land-use change at the catchment 

scale are key environmental stressors on wetlands in 

drylands that cannot be managed directly. Examples 

from Australia show that management strategies for 

mailto:ant23@aber.ac.uk
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wetlands in drylands are starting to account for 

internal morphodynamics and feedbacks between 

geomorphology and the ecosystem responses related 

to channel and inundation change, but long-term 

sustainable use of wetlands in drylands will rely on 

catchment- and site-appropriate implementation of 

holistic and adaptive management practices. 

 

Key words: avulsion; channel change; ecosystem 

response; floodplain; geomorphology; wetland 

management 
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The functional characteristics of the vegetation of 

wetlands in drylands can be studied by looking at the 

wetland plants that occur along an aridity gradient on 

the South African Highveld from 800 mm/year in the 

east to 250 mm/year in the west, but on otherwise 

similar geological substrate. The Highveld is an 

extensive inland plateau ranging between ~1700 and 

~800 m altitude in the east and west respectively. The 

Highveld is underlain principally by 

horizontally-bedded, flat-lying or gently dipping 

sedimentary rocks of the Karoo Supergroup (e.g. 

sandstone, mudrock) and characterised by low relief. 

Wetlands are present across its extent, but their 

geomorphology, soils and vegetation differ widely 

across this range. Vegetation in wetlands was sampled 

across the Highveld and a number of functional traits 

(total biomass, root-shoot biomass ratio, shoot length, 

rooting depth, rhizome internode length, leaf nitrogen 

contents, specific leaf area) were measured in 

common plant species. Community-averaged traits 

were calculated for all wetland vegetation plots and 

these were plotted against rainfall data. It appears that 

wetlands in the east are more diverse in terms of the 

number of species, but functionally less diverse than 

the wetlands in the west. Plants in the east occur at 

higher density, produce more biomass per unit surface 

area (although individual plants have lower biomass, 

so this is mainly a function of density) and have more 

biomass in above-ground tissues compared to the 

west. Plants in the east also have a higher specific leaf 

area and are less woody than those in the west, which 

suggests that they grow faster and are more 

productive. Wetland plants in the east commonly 

attain monodominance because of clonal growth, but 

in the west this is less common. In the wetlands in the 

west, monodominance sometimes occurs but mainly 

as a result of highly saline soils to which only very 

few species are adapted. The large differences in 

vegetation structure between eastern wetlands in 

mesic regions and western wetlands in arid regions 

likely has an important effect on ecosystem services. 

For example, in wetlands in drylands, erosion control 

is less due to the lower belowground connectivity of 

the plants, and grazing value is less because of the 

large woody component, lower growth rates and 

lower palatability. It is likely that wetland vegetation 

in mesic regions is more resilient towards invasion, 

due to the clonal network of rhizomes belowground. 

 

Key words: Plant functional types; aridity gradient; 

community-aggregated traits; shrubs; clonal plants; 

inland saline pans 
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A key feature of many wetlands in drylands is their 

ephemeral or seasonal nature. Nevertheless, such 

wetlands are generally of high livelihood value, 

particularly during the dry season or in drier years.  

A core mechanism through which human livelihoods 

and wetlands are connected is through the direct use 

of wetland resources.  The primary question 

addressed by this paper relates to how this use is 

linked with the spatial and temporal heterogeneity of 

wetlands in drylands.  Further, it examines how this 

heterogeneity confers system resilience, which is 

defined as the capacity of the system to withstand or 

recover from shocks and still retain essentially the 

same structure and functionality, and thus retain the 

ability to provide a similar magnitude and type of 

ecosystem service.  Case studies are drawn primarily 

from southern Africa, where grazing, cultivation, and 

fibre harvesting are three important wetland 

resources. 

 

With livestock grazing, the area best suited for 

provision often shifts over the seasons and in 

response to year-to-year climatic variability.  Zones 

which are flooded for relatively short durations are 

generally preferred in the early dry season, while 

zones flooded for longer periods are used in the late 

dry season and during droughts.  Similarly, in wetter 

years, cultivation may be confined to the outer, 

less-wet zones of the wetland, while in drier years, 

cultivation generally extends deeper into the wetter 

zones.  Cultivation of a diversity of crops with 

different tolerances of drought and excessive wetness 

confers further resilience to the crop production 

system in the wetland. Harvesting of plants for fibre 

responds primarily to the seasonal growth patterns of 

the plants, sometimes supported by longstanding 

cultural beliefs and increasingly by market demands.  

Furthermore, different woven products require 

different weave types, to which different plant species 

are suited.  For example, the fine culms of Cyperus 

marginatus have particular value for products 

requiring twilling, twining, and straight sewing while 
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the robust Cyperus latifolius leaves are well suited for 

plaited products.  Given that these species vary 

according to changing zones of wetness, the relative 

importance of the respective zones for fibre supply 

will shift over time. 

 

Thus, spatial and temporal heterogeneity within a 

wetland potentially confers resilience to users in the 

face of external shocks such as droughts and changes 

in market demand.  However, where one particularly 

favoured product requires specific conditions, there is 

a danger of homogenization of the system (e.g. 

through artificial drainage of the wettest zones).  

Thus, the paper also addresses the question of the 

environmental sustainability of use, drawing on an 

assessment framework used to determine wetland 

ecological condition.  Application of this framework 

to various case studies demonstrates that even within 

a single bioclimatic region, wetlands may vary 

greatly in terms of their specific vulnerabilities, e.g. 

to erosion.  Similarly, the vegetation of certain 

wetlands is much more vulnerable to compositional 

degradation than other wetlands.  The paper 

concludes with some recommendations for 

promoting ‘wise’ or ‘sustainable’ use in view of 

threats to wetland ecological condition, including 

local land-use change and global environmental 

change. 

 

Key words: Wetlands in dry climates; livelihoods; 

southern Africa; resilience 
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Aquatic Macrophytes are a diverse group of plants 

that occur seasonally or permanently in wet 

environments. An ecological study of the aquatic 

macrophytes in the freshwater ecosystems of 

Northern Al Hajar Mountain Range in Sultanate of 

Oman was undertaken.  

 

A total of 15 wedian (=seasonal rivers) were surveyed. 

Aquatic macrophytes were collected from each 

habitat depending on the nature of the habitat, the 

physical and chemical conditions of the water and 

within habitat distribution of the macrophyte flora. 

The plants were identified to the level of species; 

voucher specimens are deposited at the Herbarium of 

the Department of Biology; Sultan Qaboos University. 

Water samples were also collected from each site. 

Forty-one species belonging to 14 families and 

42genera were collected. They are grouped into 

emergent (37) and submerged (4) categories.  

 

Large stands of Phragmites australis dominated 

among the emergent species showing 73% cover, 

followed by Typha domingensis with 40% cover. 

Among submerged, Chara spp. dominated with 33% 

cover and Potamogeton nodous with 20% cover. 

Analysis of physical and chemical conditions showed 

significant positive correlations (P<0.05) among total 

dissolved solids, fluoride, chloride and water 

conductivity while fluoride was negatively correlated 

to dissolved oxygen. Water density and nitrate level 

reduced with the increase in water temperature. 

Sulphate and chloride were positively correlated. 

Chloride was the most abundant cation with the mean 

value of 89 ppm, but it varied widely with a 

non-normal distribution. Principal component 

analyses (PCA) recognized four most important 

physical and chemical variables among the 11 studied. 

A dendrogram generated by cluster analysis showed 

the similarity among habitats. Ordination methods 

like non-metric multi-dimensional scaling (NMS) 

and canonical correspondence analysis (CCA) 

showed strong relationships between abiotic factors 

and macrophyte abundance.  

 

This survey provides the very first detailed report on 

the diversity and distribution of aquatic macrophytes 

in Oman and evaluates their relationships to some 

factors in the physical and chemical environment. 

 

Key words: Al Hajar mountain range; aquatic 

macrophytes; distribution; diversity; habitat; 

Sultanate of Oman 
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The level of water in the Three Gorges Reservoir in 

China is drawn down annually by about 30m during 

spring and returned to its maximum height in autumn. 

This creates a substantial drawdown zone that is 

available for plant growth during each summer. 

 

Only a few perennial plant species tolerate the 

flooding stresses imposed during winter, however, 

and very few of these are woody. The survival of 

white mulberry (Morus alba L.) is described here. 

Observations were made at a site bordering the Three 

Gorges Reservoir in Muhe Village, Chongqing 

Municipality, China. Large parts of a 15-year old 

mailto:utrecht@swu.edu.cn
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plantation of Morus alba has unexpectedly survived 

since the winter of 2008/9 when the water level was 

first raised high enough to immerse some of the trees. 

The plantation lies on a series of terraces and has been 

maintained by farmers for use in raising silkworms 

(sericulture). While there has been some mortality at 

levels flooded to depths of more than 7m, many 

individual pollarded trees have been completely 

immersed for 4-5 months annually since 2008 and 

had survived five cycles of immersion to the time of 

writing in 2015. 

 

The environmental conditions and management cycle 

of this white mulberry plantation are described, and 

potential uses for Morus alba in remediation and 

restoration strategies for the drawdown zone are 

discussed. 

 

Key words: stress tolerance; drawdown zone; 

sericulture; re-vegetation; ecological services 

 

 

 

Effects of selenium on the growth and microcystin 

production of Microcystis aeruginosa and selenate 

metabolism affected by hypersalinity and algicide 
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Arid wetlands are being contaminated by agricultural 

irrigation drainage in the Salton Sea area, where 

selenium (Se) toxicity exists with seleniferous, 

alkaline soils derived from the weathering of 

seleniferous rocks and shales. Concentrations of 

soluble, oxidized forms of Se, especially selenate and 

selenite, could be elevated by intensive irrigation and 

high evaporation-to-precipitation ratio in arid areas, 

which has threatened and even devastated the 

population of wildlife, like at Kesterson National 

Wildlife Refuge in California. When selenium 

transferred through food webs in wetlands, it is 

primarily accumulated and partially transformed by 

microalgae. Since cyanobacteria, abundant in 

wetlands and rivers that receive fertilizer rich 

irrigation water, play a fundamental role in the food 

web of the aquatic ecosystems, we investigated 

toxicity of selenite and selenate on the growth and 

microcystin production of harmful cyanobacteria 

Microcystis aeruginosa, along with the influences of 

hypersalinity and algicide (CuSO4) on the algal 

metabolism of selenate. There was little difference in 

96 h-IC50 values as 2.60 mg Se/L and 2.68 mg Se/L 

for selenite and selenate, respectively, obtained at 10 

mg S/L of sulphate ion concentrations. With respect 

to microcystin, the inhibition effects of Se on algal 

growth did not lead to the decrease in microcystin 

production. On the contrary, the toxin production by 

the algae exposed to high levels of Se was noticeable 

higher than control. Both algal growth and 

microcystin production were little affected by the 

ambient sulphate ion concentrations of 10 mg S/L and 

2 mg S/L, respectively, indicating that M. aeruginosa 

might metabolize Se via the same pathway and 

appeared not to be affected by sulphur. When 

supplied with 1580 µg Se/L, M. aeruginosa could 

absorb 87% of the added selenate or selenite from the 

water column in 72 h, of which 3% was attributed to 

volatilization. But under the stress of 50‰ salinity 

and CuSO4 (0.26 mg Cu/L) for 24 h, the metabolism 

of selenate was noticeably impacted, leading to the 

increased Se in water column and the decrease in Se 

accumulation and volatilization. Furthermore, 

extracellular microcystin contents increased by 68% 

and 11% within 24 h, which possibly due to the 

addition of salt and CuSO4. In conclusion, selenium 

appeared to have direct and indirect negative 

influences on the aquatic ecosystems in the Salton 

Sea area in terms of its growth inhibition, 

bioaccumulation and stimulation of microcystin 

production, especially under the stress of 

hypersalinity and algaecide. Further research on 

impacts of selenium laden cyanobacteria on aquatic 

wildlife is required for management of wetland 

ecosystems in arid areas. 

 

Key words: arid wetland; selenium; Microcystis 

aeruginosa; toxicity; microcystin 
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Etoupao, a 4,000-hectare wetland in Momoge 

National Nature Reserve (NNR) of western Jilin 

Province of China, lies in a semi-arid region of highly 

variable rainfall exacerbated by apparent long-term 

climate change.  Despite its significant ecosystem 

services, Etoupao was mostly drained following 

severe floods in 1998.  Over the last decade, the 

nature reserve as well as provincial and local 

authorities have worked to restore and strengthen 

management of this wetland, to restore its values for 

fisheries and water supply and in particular to ensure 

the wetland’s suitability for the Critically Endangered 

Siberian Crane Leucogeranus leucogeranus.  As a 

result of restoration measures, from 2009-12 over 

3,000 Siberian Cranes (approximately 75-90% of the 

world population) foraged and rested here during 

spring and fall migrations.  During 2012-15, we 

analyzed changes in land use, weather, crane use of 

the wetlands, and current and potential impacts of 

long-term climate change and developed Climate 
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Change Vulnerability Assessments and Adaptation 

Plans for Momoge and nearby Tumuji 

NNRs.  During these three years, weather patterns 

changed from low rainfall to high rainfall 

conditions.  Water in Etoupao wetland became too 

deep for foraging cranes and other birds, and the 

cranes moved to other wetlands beginning in fall 

2012, many of them outside protected areas.  Our 

research on hydrology, topography, and vegetation of 

Etoupao, as well as crane ecology, is now guiding 

additional measures to manage Etoupao as critical 

habitat for cranes and other waterbirds.  These 

measures include new water management 

infrastructure, science-based guidance for control of 

water inflow and outflow, vegetation management, 

closer cooperation with adjacent water users, and 

on-going monitoring to gauge management 

effectiveness. 

 

Key words: wetlands restoration; wetlands 

management; climate change vulnerability 

assessment; climate change adaptation; Siberian 

Crane 
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Floodplain wetlands in drylands have distinct 

characteristics that are a function of climatic 

conditions (low rainfall, high evapotranspiration), 

variable discharge, and complex processes of erosion 

and sedimentation that may include avulsion, the 

process whereby a channel abandons an old course in 

favour of a new course on the floodplain. Long-term 

(decadal or longer) perspectives on wetland 

development – including the frequency of channel 

avulsion – are crucial for understanding changes in 

wetland structure and functioning in the past, at 

present, and in the future, and the links with key 

drivers such as climate and land use change. 

 

The Tshwane River in semiarid, northern South 

Africa is characterised by a through-going channel 

that traverse’s floodplain wetlands, but numerous 

adjacent palaeochannels at test to a complex avulsion 

history. Historical aerial photograph analysis and 

optically stimulated luminescence dating of the lower 

reaches of the modern river and palaeochannels 

reveal three reach-scale (1-5 km long) avulsions over 

the last 650 years, which is equivalent to an avulsion 

frequency of ~4.6 avulsions ka
-1

. These rapid 

channel-floodplain adjustments have been driven by a 

mix of catchment and reach-scale controls. A 

downstream decline in discharge and stream power 

results in a downstream decrease in channel size, flow 

conveyance, and sediment transport capacity. Rapid 

bank erosion drives increase in channel sinuosity, 

leading to decreases in local channel slope and further 

reductions in flow and sediment transport. Local 

sedimentation rates up to ~11 mm yr
-1

 occur within 

and adjacent to the modern channel. This promotes 

the formation of low levees and an alluvial ridge with 

a pronounced cross-floodplain gradient, and 

encourages the erosion of a new channel on the 

floodplain during periods of overbank flow. This new 

channel enlarges and grows headward, ultimately 

capturing the bulk of flow and sediment transport 

from an older section of the channel, which is then 

abandoned and left as a topographic high. 

 

Comparison with other South African floodplain 

wetlands highlights the importance of robust and 

detailed geochronology for comprehensive analysis 

of these system dynamics. For instance, the Klip 

River wetlands in eastern South Africa are similar in 

morphology to the Tshwane River wetlands but are 

characterised by a much lower avulsion frequency 

(~0.3 avulsions ka
-1

). Such differences in avulsion 

frequency may be related to differences in regional 

aridity. Subhumid to semiarid eastern systems are 

generally characterised by discharges that are 

maintained or even slightly increase downstream, 

which helps to maintain sediment throughput and 

results only in infrequent avulsions.  Semiarid to arid 

northern and western systems are characterised by 

downstream decreases in discharge and sediment 

transport capacity, which drives more frequent 

avulsions. Avulsions are a key control on the 

distribution of water, sediment, and nutrients across 

floodplains wetlands, thereby influencing topography, 

substrate type, and hydroperiod, all of which have 

implications for ecological processes and patterns.  

Significant differences in channel avulsion frequency 

would not be identified without detailed 

chronological investigation, yet clearly have 

important implications for wetland conservation and 

management, particularly in view of the predicted 

future decreases in surface water availability. 

 

Key words: sedimentation rate, avulsion frequency, 

sinuosity, wetlands in drylands, chronology 

 

 

 

 



Conference Abstracts 

329 

Poster 

The plant diversity and conservation of Chaiwo Lake 

wetland, in Xinjiang, China 

Xiaoying Zhao
1＊

,Aypari-parhat
1
, Ying Hai

2
, Jiao 

Wang
1 

 

(
1
College of Life Science, Xinjiang Normal 

University, Urumqi,830054;2. College of Geography 

and Tourism , Xinjiang Normal University, Urumqi 

Xinjiang 830054) 

 

Chaiwopu Lake is located in Dabancheng District of 

Urumqi, which is an important water sources and 

ecological protector of Urumqi. Because of the 

important ecological functions and the special and 

rich biodiversity, "Urumqi Chaiwopu Lake National 

Wetland Park" was listed as national wetland park in 

2009.  

 

The distribution, plant composition, resource 

appraisal, and floristic characteristic of Chaiwopu 

Lake wetland were analyzed by field investigation.  

 

The results show that there are 29 families, 80 genera, 

119 species of vascular plants in Chaiwopu Lake 

wetland, including one pteridophyte, no 

gymnosperms, 87 species in 59 genera and 23 

families of dicotyledonous, and 31 species in 20 

genera and 5 families of monocotyledonous. The 

species composition of Chaiwopu Lake wetland is 

relatively simple. Few-species families are dominant 

at the family level, while single-species genera are 

dominant at the genus level. They have a typical 

temperate property in terms of the geographic 

composition of seed plants. Most of these plants were 

resources plants. The vegetation types including 17 

formations.  

 

There are so many species and formations in the 

relatively small lake wetland, which reflect the plant 

diversity and particularity of plant in Chaiwopu Lake 

wetland in arid region. But recently years this lake 

shrink too fast. The conservation and management 

should be strengthened. 

 

Key words: Chaiwopu; Lake Wetland; Arid region; 

floristic composition; vegetation type 
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funded by ADB in Yancheng Nature Reserve  
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(Administration Office of Yancheng National Rare 

Bird Nature Reserve, Yancheng, 224400, Jiangsu, 

China) 

 

Yancheng National Rare Bird Nature Reserve is one 

units of the implementation of wetland conservation 

project that funded by ADB in Jiangsu Province. It 

has got loans and supporting funds 320 million Yuan. 

The number of this project is eight, among this, the 

construction of wetland restoration and mitigation is 

the most important. By this project of wetland 

restoration and mitigation, the structure integrality of 

shallow wetland ecosystem has been protected. It also 

optimizes pattern of wetland landscape, provide 

suitable habitat and breeding sites for birds and others 

animals, thus enhancing the biological diversity. 

According to quantitative evaluation, the 

conservation project in Yanchneg nature reserve has 

effectively promoted the development of wetland 

ecosystem. It also made the coastal wetland 

ecological environment better. The construction of 

wetland protection and mitigation has enormous 

ecological effects, social effects, also environmental 

benefits. 

 

Key words: Yancheng Nature Reserve; wetland 

restoration and mitigation; patter of landscape; 

biological diversity; ecological effects
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Wetland Parks Construction and Management & Sharing of 

Wetland Restoration Techniques and Practices 
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The origin and making of Guandu Nature Park 

Tzu-Hsuan Peng 

 

(Guandu Nature Park, Taiwan, P.R.China) 

 

Guandu Nature Park is a model project demonstrating 

how a local community and the city government can 

join efforts in promoting sustainable development of 

the natural environment. This wetland park is made 

up by a mosaic of freshwater and brackish ponds, 

mudflat, marsh, rice paddies, and woodland, 

providing habitats for a rich variety of organisms.  

To date, 274 species of birds have been recorded at 

the Park, qualifying this wetland as an Important Bird 

Area (IBA) recognized by BirdLife International.  

Combining governmental and public resources and 

interests, Guandu Nature Park strives to recreate a 

healthy wetland ecosystem for the purposes of both 

conservation and environmental education. 

 

 

 

Conservation and Construction of Haizhu National 

Wetland Park, Guangzhou City 

Ying Cai 

Haizhu Wetland, in the center of the mega-city 

Guangzhou, has been well-known for more than 2000 

years. In the past three decades, threatened by 

industrial development, the wetland area was 

shrinking; the ecosystem was degrading; the conflicts 

between the economic development and the 

conservation were increasing. In 2012, the 

Guangzhou government had vetoed to destroy the 

wetland into constructed area for business 

development. Instead, they decided to transfer the 

1100 ha wetland into national domain and establish a 

national wetland park in its core area of 869 ha. from 

then on, actions were taken to effectively restored and 

conserved the ecosystem of Haizhu Wetland. The 

dike-pond agro, a very unique local agricultural 

culture in Haizhu area, representing the traditional 

wisdom of “working with nature”, has been well 

preserved. Taking advantage of its centralized 

location in Guangzhou city, the Haizhu Wetland has 

emerged as the communicator and educator on 

environmental protection to the public. Moreover, 

Haizhu wetland has demonstrated the eco-function of 

wetlands on flood control and climate regulation. It is 

now a pilot sponge city module to safeguard the city 

of Guangzhou. With all those efforts, the staff of 

Haizhu wetland are working hard to pursue the 

harmony between human and nature, balancing the 

interests among the environment, the economy and 

the society. 
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Recent years, more and more people come to realize 

the importance of the ponds which as small wetland 

patches are important not only for biodiversity but 

also for a range of ecosystem services. As the 

common element of natural system, pond has been 

concerned by landscape designers and ecological 

engineers. In China the people have created a wide 

variety of the pond system such as multi pond system, 

mulberry fish pond system, traditional intertidal 

shrimp ponds, Fengshui pond etc. which provided 

multifunction and glittered with ecological wisdom. 

How to applying those pond system model with 

ecological wisdom to complicated and changeable 

environments, especially to wicked problems in the 

Yangtze River basin. How to face the wicked 

problems and the serious challenge of the Yangtze 

River basin, to make full use ecological opportunities 

hidden in the basin? It is proposed that we should 

learn ecological wisdom from traditional pond 

heritages in China. Pengxi River in the Three Gorges 

reservoir and Zhu Hu state farm in the middle reaches 

of the Yangtze River were selected for experiment site 

for multifunctional dike-pond system (MFDPS). The 

results indicated that the biodiversity rise and 

improvement of food web structure in MFDPS, and 

also show that the pond system and basin ecosystem 

quality are good healthy. These ponds formed 

innovative ecological engineering, which promote the 

healthy development of basin ecosystem.  

 

Key words：environmental change; wetland 

restoration; Multi-functional wetland; pond; 

ecological wisdom; Yangtze River basin 
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Wetland City Accreditation for wise use of wetlands 

JeongCheol Lim 

 

(National Wetlands Center, RO Korea) 

 

I am going to be speaking to you about the 

conservation of wetlands and the wetland city 

accreditation for wise use of wetlands.  

 

Describe the status of wetlands in Korea and 

management policies on them briefly. 

 

Case study of local population activities in wetland 

conservation area for conservation and wise use 

Explain the Ramsar Wetland City Accreditation 

Introduce an accreditation support program currently 

running in Korea. 
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As a key component of wetland protection system in 

China, wetland parks play an important role in 

protecting and expanding wetland areas. They also 

serve as an important platform to conduct scientific 

research and public education on wetlands, and can 

significantly contribute to wetland protection and 

wise use. Over the recent years, the national wetland 

parks have grown rapidly in China with the strong 

support of the State Forestry Administration (SFA).  

 

Through the development of wetland parks, 

especially the national wetland parks, many key 

wetland areas have been protected and restored, 

helping achieve the objectives of conserving wetland 

ecosystems and leveraging the diverse functions and 

benefits of these wetland ecosystems. Furthermore, 

they have contributed to maintaining the national 

eco-security, improving people’s livelihood. It 

should be noted that, however, some problems 

remain in the development of wetland parks, such as 

unreasonable wetland spatial distribution and poor 

management. 

 

In the future, it is suggested that SFA should further 

main objectives and focal areas of developing 

wetland parks, optimize wetland types and spatial 

distribution, enhance the legal system of wetland 

parks, and improve institution building and 

management of wetland parks in China. 

 

Key words: wetland parks, achievements, 

problems, outlook 
 

 

Recreating Ecosystem Services in Restored 

Wetlands 

Siobhan Fennessy and Ellen Herbert 

(Kenyon College Biology Dept, Gambier, OH USA) 

 

Wetlands perform multiple ecosystem services such 

as water quality improvement, flood control, habitat 

provision, and carbon sequestration, containing 

approximately 20-30% of the total soil carbon pool. 

In the past 200 years, the continental U.S. has lost 

over half of its wetlands, and losses continue. This 

has created a mandate for wetland restoration, 

although there is concern about reported structural 

and functional differences that have been noted 

between natural and restored sites, particularly with 

respect to biogeochemical processes that drive 

nutrient cycling and C storage. This study 

characterized differences between natural and 

restored sites in terms of hydrology, decomposition 

rates, C storage capacity, and soil nutrient content, all 

indicators of the degree of function and provision of 

ecosystem services by wetlands.  We studied a 

chronosequence of nine restored wetlands: 5 young 

(0-7 years since establishment), 3 intermediate (9-12 

years) and two old (32-39 years), comparing those to 

five natural wetlands that fell along a gradient of 

anthropogenic disturbance.  Soil C and N content 

was higher in natural compared to restored sites, and 

soil C showed a trajectory toward natural levels. 

Patterns of decomposition rates and C residence times 

show that young and intermediate aged sites were 

significantly different than the old and natural sites, 

indicating that ecosystem functions and hence 

services increase with project age.  In addition, these 

measures were strongly influenced by hydroperiod. 

Many of the differences between natural and restored 

sites resulted not from age but from differences in 

restoration techniques that introduce inappropriate 

hydrologic regimes and soil conditions 

 

 

 

Mitigation of high altitude Imja Glacial Lake 

Outburst Flood (GLOF) for Disaster Risk Reduction 

in Everest Region.     

Top B Khatri      

 

(UNDP Nepal)  

 

Himalayan glaciers possess the largest mass of ice 

outside of the polar caps.  They are highly sensitive 

to the change in climate.  Various studies have 

indicated that the warming trend in the Himalayan 

region has been greater than the global average and 

the majority of the present day large moraine dammed 

lakes did not exist before 1950’s. Imja lake was 

formed similarly in the early sixties, as a small supra 

pond and has grown to a significant size in recent 

years. Located at an altitude of 5010 masl, Imja is the 

fastest growing glacier lake in the entire Hindukush 

region. Imja Lake is among the six glacial lakes 

identified in the National Adaptation Plan of Action 
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(NAPA) categorized as the most critical. The area 

exposed to potential Imja GLOF risk is one of the 

major tourist destination in Nepal. Neal has 

experienced 24 GLOF events till date.  

 

Realizing the potential threat of immediate bursting, 

Government of Nepal (GoN), Ministry of Population 

& Environment (MoPE) through the Department of 

Hydrology and Meteorology/Community Based 

Flood and Glacial Lake Outburst Risk Reduction 

Project (CFGORRP) has now begun the mitigation 

measures of Imja Lake lowering through the 

construction of artificial channel to reduce the water 

level by 3 meters. The lake lowering work has begun 

in April 2016 and is expected to be completed in 

October 2016. With the completion of this task, 

imminent potential risk from Imja GLOF would be 

reduced with the reduction of hydrostatic pressure on 

the moraine dam. Community base early warning 

systems have been put in place to increase the coping 

capacity of the local communities.   

   

Key words: Imja, GLOF, NAPA, CBEWS, Mitigation 

& Hydro-static pressure. 

 

 

 

Seasonal variations in the water quality of Loktak 

Lake, Manipur, India: a tropical wetland dominated 

by floating meadows  

Chongpi Tuboi, Sangeeta Angom, Michelle 

Irengbam, and Syed Ainul Hussain 

 

(Wildlife Institute of India, Post Box # 18, 

Chandrabani, Dehra Dun, 248001, Uttarakhand, 

India.E-mails chongpi@wii.gov.in; 

hussain@wii.gov.in) 

 

The Loktak Lake is a palustrine wetland located in 

Manipur, India. The Lake is characterized by floating 

meadows of various thickness that support severely 

depleted endangered Eld’s deer (Rucervus eldii) and 

sympatric hog deer (Axis porcinus). The southern part 

of the Lake is protected as Keibul Lamjao National 

Park (KLNP) which is the last remaining habitat of 

the Eld’s deer in India. The Loktak Lake has been 

included in the Montreux Record as it is changing its 

ecological character due to anthropogenic pressures. 

We examined the seasonal pattern of water quality of 

the Loktak Lake and compared it with that of KLNP 

with a view to suggest measures for its improved 

conservation. The evaluation of spatiotemporal 

variations in the water quality parameters of the Lake, 

obtained over two years was carried out using 

multivariate statistical techniques. Our study revealed 

that the Lake is hypereutrophic which has 

compromised its water quality. A significant 

difference in terms of water quality parameters were 

observed across different parts of the Lake across 

seasons (ANOVA, p<0.05). On the basis of 

spatiotemporal pattern of pollution levels, the 

hierarchical cluster analysis grouped 11 sampling 

sites into distinct groups indicating spatial variation 

in water quality. Principal Component Analysis 

identified three factors in the data structure which 

explained 92.9% of the total variance that was used to 

group the selected parameters. Our study shows that 

deteriorated water quality has adverse impacts on 

ecosystem level processes. Restoration of the Lake 

requires an integrated approach in reduction of 

nutrient load, enhanced flushing mechanism and 

restoration of e-flow. 

Key words: Palustrine wetland; water quality; 

ecological status; pollution; nutrient enrichment; 

biodiversity 

 

Best practice of wetland restoration in Yellow River 

Delta, Shandong province, China 

Mingxiang Zhang 

 

(School of Nature Conservation, Beijing Forestry 

University) 

 

To restore the degraded wetland functions and 

structures, and protect biodiversity, the Yellow River 

Delta Nature Reserve has carried out the research of 

the wetland restoration technology and the ecological 

water supply project construction technology since 

2002 based on the protection of birds’ habitats, 

species populations and coastal wetlands. 

Considering the choice of water sources, volume, 

time and frequency of water supply, the Yellow River 

Delta Nature Reserve develop and optimize the water 

supply scheme, and established a long-term tracking 

and monitoring of the restoration effects with the 

scientific and reasonable assessment. According to 

the analysis on data from systemic survey of wetland 

restoration over the years, combined with theoretical 

knowledge of ecology and hydrology, and 

considering the differentiation of time scale and space 

scale, integrate the total volume control based water 

distribution technology with the pattern optimization 

water distribution technology, forming a highly 

correlated, operable, sustainable and mature 

technology for the Yellow River Delta wetland 

ecosystem restoration. 

 

At present, the Yellow River Delta Nature Reserve 

has been established 14000 hm
2
 wetland restoration 

demonstration area. For different types of wetland 

degradation, according to the demand of different 

plants and animals, especially the demand of the main 

species in the habitat, the wetland restoration projects 

for different restoration purposes were designed. 

Many measures were taken to restore the degraded 

wetland, such as building dams and water level 

control system, and the corresponding bird island, 

overflow road, and ditches network in suitable place, 

as well as collecting rainwater in the rainy season, and 

diverting river water in wet season of the Yellow 

River. At the same time, the vegetation coverage, soil 

and wetland water quality were improved by 

mailto:chongpi@wii.gov.in
mailto:hussain@wii.gov.in
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eco-slope-engineering and other measures, and the 

free circulation and circulatory exchange of water 

system was realized. These improvements created a 

more suitable living environment for birds and 

different fauna and flora, and achieved the 

sustainable development of degraded wetland 

ecological environment. 

 

According to the assessment of the components 

forming the wetland and effects of bird’s habitat 

response that good results have been achieved in the 

Yellow River Delta wetland ecosystem restoration, 

with the significant restoration of its ecosystem 

structure and functions, effective improvement in the 

conditions of degenerated wetlands, constant 

enrichment in fish, aquatic plants and other flora and 

fauna, great increase in the number of representative 

wetland indication species such as birds, as well as 

substantial enhancement in the ecological carrying 

capacity. They have showed a satisfying 

demonstration and popularization effect. 

 

Key words: the Yellow River Delta, ecological water 

supply, wetlands restoration, monitoring, assessment 

 

 

 

The Spatina Control Practice in Shanghai 

Chongming Dongtan National Nature Reserve 

Wei Wu 

 

Chongming Dongtan wetland servers as an important 

habitat for the international migrants and resident 

birds. However, the invasion of Spartina alterniflora 

had been reducing the availability of habitat for the 

birds. From 2011, with the financial support from the 

State Forest Bureau，an experimental model area was 

constructed in order to Spartina eradication and 

habitat optimization for water birds. The results 

showed that the species enrichment and number of 

birds (the waterfowl and waders) were higher in the 

model area than that in the untreated area. Spartina 

eradication and habitat regulation played a key role in 

protecting the key waterfowl in the model area, which 

also severed as the well overwintering habitat for the 

Anatidae. At present, the efficiency of habitat 

regulation is acceptable, due to recovery of bird 

species enrichment and community number, 

especially the increase in number of important 

waterfowl species. Further adaptive management will 

be needed in order to maintain the effect of habitat 

optimization. 
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