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Objectives  

 
Contribute to the preparation of advice on: 

 

i) the implications of climate change for 

maintaining the ecological character of 

wetlands, including strategies for assessing 

the resilience and vulnerability of wetlands to 

climate change  

 

ii) developing ecosystem-based adaptation to 

climate change for coastal and inland 

wetlands. 
 



Objectives  
 

iii) identify collaborative links with national  

agencies , wetland managers and 

researchers and investigate the 

contribution of wetlands to climate change 

mitigation and adaptation through case 

studies etc 

 

iv) support the implementation of the 

Changwon Declaration – includes activities 

for climate change 

 
 



Changwon Declaration   
 
Resolution X.3 in 2008 “The Changwon 

Declaration on human well-being and wetlands”  
 
•importance of wetlands for sequestering and 
storing carbon 
 
•vulnerability of wetlands to climate change 
 
•importance of managing water to adapt to 
climate change and ensure benefits for people 
 



Ramsar Convention - climate change decisions 

in 2002, 2008 and 2012.   

 
Resolution XI.14 in 2012 “Climate change and 
wetlands: implications for the Ramsar 
Convention on Wetlands”  
 
- IPCC concluded that wetlands were amongst 
those systems especially vulnerable to climate 
change because of their limited adaptive 
capacity and that they may therefore undergo 
significant and irreversible damage. 



STRP - addressed climate change issues: 

  

i) methods for assessing the vulnerability of 

different wetland types to climate change 

ii) opportunities for adaptation to climate 

change 

iii) wetland restoration as a tool for climate 

responses 

iv) role and importance of different wetland 

types in the global carbon cycle 

 

…..within the context of ongoing loss and 

degradation of wetlands 

 

 



Red List for birds in 

different ecosystems 

Number of threatened 

amphibians 

Freshwater 

ecosystems 

Condition of freshwater species 

Living planet  

index 



Extent of loss and degradation of 
aquatic ecosystems  

• Estimated that more than 50% of wetlands lost – 

lacks authorative evidence for many wetland types 

(e.g. ephemeral or intermittent or regions) 

 

• Increased pressure on wetlands in Asia, Africa and 

southern America, and small islands 

 

• Wetlands/rivers are seen as being in faster decline 

than rainforests and savanna grasslands 

 



Wetland-dependent species 

• Waterbirds – 20% extinct or threatened 

• Mammals – 30% decline (dolphins, manatees, 
porpoises) 

• Fish (freshwater) – 20% threatened or extinct 

• Amphibians – 30% threatened (not all are aquatic) 

• Turtles – 50% threatened 

• Crocodiles – 45% threatened 

• Crayfish (USA) – 50% at risk 

• Molluscs (USA) - 66% at risk 



 
 

Projected temperatures during 

21st C are significantly higher 

than at any time during the last 

1000 years  - IPCC 2001 

Global sea level rose 17 cm over 

past century; mostly due to 

warming of oceans; may be 

affected by melting of glaciers 

Climate change and sea level rise – measured 

and projected changes 







Cyclone Yasi, Category 5 – 3 February 2011 

Very large/intense storms 
Expected fewer but larger storm events in tropical areas 



 

Discuss: 
 

i) resilience and vulnerability of wetlands to 

climate change 

 

ii) ecosystem-based adaptation for wetlands to 

climate change 

 

iii) carbon storage and sequestration  

 

and find opportunities for collaboration and 

case studies 

 

 



Vulnerability to climate change 
 
-the propensity or predisposition to be adversely 

affected by climate change (IPCC 2012) 

 

- has both a social and a biophysical dimension  

 

- biophysical dimension focuses on exposure to 

hazards in terms of damage that occurs 

 

-while the social dimension is concerned with 

social risks and capacities to absorb pressure  

 



Vulnerability cont. 
 

- Three elements to vulnerability: exposure, 

sensitivity and adaptive capacity 

 

- Usually attributed to biophysical systems, but 

can apply to social systems as well 

 

- Vulnerability is mediated by resilience (or 

coping capacity) 





Vulnerability is the degree to which a wetland 

is sensitive to and unable to adapt to or 

moderate moderate the consequences of climate 

change and other (anthropocentric) pressures 

on its ecological character. 































Adaptation / IPCC responses can be: 
 

• technological (e.g. dams and weirs) 

 

• behavioural (e.g. altered food and recreational 

choices) 

 

• managerial (e.g. promoting different farm 

practices) 

 

• policy-based (e.g. planning and regulation). 



Specific adaptation strategies include:  
 

• monitoring and adaptive management programs 

 

• incorporating climate change into current 

management practices 

 

•reducing the threats and impacts arising from 

climate adaptation initiatives in other sectors 

 

• reducing/tackling non-climate stresses on 

freshwater resources and ecosystems 

 



•  protecting intact habitats that act as refuges 

  

•ensuring appropriate connectivity between 

freshwater ecosystems 

 

• preserving genetic stock (including the 

relocation of endangered species and 

• captive breeding programs) 

 

• reducing emissions and ensuring carbon 

capture 



Constraints to adaptation include:  
 

• physical – constrain performance of the option 

 

• financial – absolute cost of the option and ability 

of implementing organisation to fund the option 

 

• socio-political – reactions of stakeholders and 

pressure groups to each adaptation option 

 

•Institutional - within implementing organisation, 

regulatory or market constraints for the option 

 

 



All very academic – what are the practical 

management activities that occur in your 

wetlands?  

Now, are these useful for climate change 

(adaptive) or a problem (maladaptive), or 

don’t we know? 



Ecosystem-based approach to climate 

change adaptation 
 

Interventions to improve environmental 

health are used to ameliorate climate 

change impacts, include: 

 

• maintenance and restoration of natural 

ecosystems 

 

• protection of vital ecosystem services 



 

• reduction of land and water degradation by 

controlling invasive alien species 

 

• management of habitats that act as breeding, 

feeding and nursery grounds for wildlife  

species and ensure plant genetic diversity 

 

• management of protected areas 



Ecosystem-based approaches  
 
- Maintain ecosystem services by conserving ecosystems 
 
- Recognize that ecosystems have limits, undergo change 
and are interconnected 
 
- Manage ecosystems at appropriate time/spatial scales 
 
- Participatory, decentralized & flexible decision-making  
 
- Use information from all sources including traditional, 
local and scientific information. 

 
 



Ecosystem-based adaptation – a case study 



•There are many activities underway that, if 

extended and linked, would comprise a 

substantial ecosystem-based approach to 

adaptation.  

 

•Many of these activities had not previously 

been considered in an adaptation context.  

 

•There was a need to look at a suite of 

complementary actions that spread risk rather 

than investing in one or two perceived best 

actions.  

 



•Adoption of an ecosystem-based approach is 

constrained by institutional complexity and 

socio-economic considerations that should be 

included in assessments of climate change 

adaptation.  

 

•Adaptive management provides a basis for 

the implementation of an ecosystem-based 

approach to climate change adaptation. 















Carbon storage and mitigation  







Satellite imagery – mapping mangroves 
(Perak, West Malaysia – Rosequvist et al 2007)  



Mapping inundation in Amazon 
 (Rosenqvist et al 2007) 



Deterministic or process modelling provides the 

ability to simulate the physical, chemical and 

biological processes that comprise the exchange of 

greenhouse gases between the atmosphere, vegetation 

and soil.  

 

The models, through their mechanistic approach, are 

transportable and can be used in different wetlands  

provided appropriate characteristic parameters are 

chosen when running the model. 

 
variables include incoming solar radiation, 
albedo, wind speed, air humidity, air and soil temperatures, as 
well as vegetation parameters such as ground level normalized 
difference vegetation index (NDVI). 



For wetlands –  
 

•variables include incoming solar radiation, reflectance, 

wind speed, air humidity, air and soil temperatures, as 

well as vegetation parameters such as ground level 

normalized difference vegetation index (NDVI). 

 

•need to be extended to include microbial activity 

processes responsible for CH4 production, 

•water table depth and seasonal changes in wetland 

expanse. 

 
Lloyd et al 2013. Providing low-budget estimations of carbon sequestration and greenhouse 

emissions in agricultural wetlands. Environmental Research Letters vol  8. 

doi:10.1088/1748-9326/8/1/015010 



Why measure carbon in wetlands? 
 
-Important store of carbon; could sequester 
more carbon in wetlands? 
 

-degradation and loss of some types of 
wetlands can cause release of large amounts of 
stored carbon and exacerbate climate change.  
 

-maintaining wetlands has many benefits for 
people – they are important and we love them… 



Thank you 


