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Sustainable Management  
Drivers 

Climate Change, SLR, 
food production,  

Urbanization, transport  

Pressures 
Flooding  

Nutrient loading, 
Industrial, pollution, 

sewage, water needs 

State 
Reduced habitat, 
eutrophication, 
species decline 

 sediment budget Impact 
Reduced welfare, 
biodiversity loss, 
Fisheries decline, 

water quality  
GHG emission/ store 

Response 
Habitat protection, 
Emissions control 
Levee realignment  

(Crooks and Turner, 1999 
Advances in Ecological Research) 

Monitoring 
Modeling 

Vulnerability Analysis 
Ecological Impact Assessment 
Economic valuation 

Benefits analysis 
Scenario analysis 

Adaptive Management 

Adaptation 

Mitigation 



Goal of Restoration (Adaptation) 



Goal of C Management (Mitigation) 

Source: Forest Trends	




Ecosystems in focus for climate change mitigation 
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Mangroves	
 Tidal Marshes	
 Seagrass	


Peatland	
Forest	






Floodplains Feed Fish 
(floodplain fatties) 

Photo: Jeff Opperman. Research by  Carson Jeffres	




Wetlands Carbon Management: 
The Game Plan 

• United Nations Framework Convention on Climate Change  
–  Brief national climate change negotiators 
–  Identify policy opportunities 
–  Engage IPCC 
–  International demonstration (e.g. GEF project)  

• National Governments 
–  Establish science research 
–  Recognize wetlands in national accounting 
–  Agency awareness, action, funding 

• Local Demonstration and Activities 
–  Landscape level accounting 
–  Establish carbon market opportunities 
–  Look for synergistic conservation benefits 
–  Demonstration projects and public awareness 



Recent Activity 
•  IUCN and UNEP Reports on Blue Carbon (2009) 
•  Climate Action Reserve - Tidal Wetlands Offsets Issues Paper (PWA and SAIC 2009) 

•  RAE Blue Ribbon Panel and Action Plan  US focused 2010  

•  NCEAS Working Group – tidal wetlands carbon model 

•  International Blue Carbon Initiative (2011-onwards) 
•  Science  Working  Group  
•  Policy Working Group 

•  Reports (2011) 
•  World Bank, IUCN, ESA PWA – Global estimates and policy implications 
•  Duke University – Economic Potential 
•  Climate Focus – international Policy 

•  IPCC Wetlands Supplement for  National GHG Accounting (2011-2013) 

•  Voluntary Carbon Standards  
•  Recognizes wetlands activities 
•  Methodology for Tidal Wetlands and Seagrass Restoration in review 
•  Conservation Methodology in Development 

•  Working Groups 
•  US Federal Agency Blue Carbon Group 
•  World Bank Blue Carbon Working Group 
•  National groups / programs – Indonesia, Australia, Abu Dhabi, Costa Rica, Oregon, Washington (?) 

•  Guidelines for Coastal Wetland Carbon Projects – in progress 



 Methodological Guidance for Coastal Wetlands in the 
2013 SUPPLEMENT TO THE 2006 IPCC GUIDELINES FOR 

NATIONAL GREENHOUSE GAS INVENTORIES: WETLANDS 



2013 Supplement to the 2006 IPCC Guidelines for 	

National Greenhouse Gas Inventories: Wetlands	


1.  Introduction	

2.  Cross cutting guidance on organic soils	

3.  Rewetting and restoration of organic 

soils	

4.  Coastal wetlands	

5.  Other freshwater wetlands	

6.  Constructed wetlands	

7.  Good practice and implications for 

reporting	


Adopted by IPCC Oct 2013, Published Feb 2014	

http://www.ipcc-nggip.iges.or.jp/ 	




Other Categories:	

• Afforestation, Reforestation, Revegetation (ARR)	

• Agricultural Land Management (ALM)	

• Improved Forest Management IFM)	

• Reduced Emissions from Deforestation and 
Degradation (REDD)	


Wetlands  Restoration and Conservation (WRC) 	

Adopted into Standard Oct 4, 2012	

http://v-c-s.org/wetlands_restoration_conservation 	




Example Project Activities Likely to be Covered by 	

VCS Coastal Wetlands Restoration Methodology	


• Rewetting of drained wetlands (dike breach, managed wetlands) 

• Subsidence reversal (managed reed beds soil building) 

• Restoring sediment supply 

• Lowering of water levels on impounded wetlands 

• Raising soil surfaces with dredged material 

• Restoring salinity conditions 

• Improving water quality 

• Revegetation (marsh / forest) 

• Combinations of the above 

Methodology in review 
Expected early 2015!	




More coming… 

• To be released at the 
Climate Negotiations, 
Lima, 2014. 

• One of a raft of guidance 
to be released over 
coming months. 



• 4749 ha of drained 
wetlands 

• 29% of wetland loss in 
Puget Sound 

• 1353 ha of restoration 
planned. 





Project Area 

• Includes floodplain 
inundated with 1m 
sea level rise.  



Restoration and carbon sequestration potential 







Key Results – Existing Projects 	


1.  Planned restoration of 1,353 ha would yield 1,176,000 
tons CO2 sequestration at current sea level	


2.  Planned restoration would yield additional 1,377,000 
tons CO2 sequestration to future sea level	


3.  Total CO2 sequestration of 2,553,000 tons	


4.  This is equivalent to the emissions from 500,000 cars 
in one year, or 5,000 cars/year for 100 years	




Key Results – Expanded Restoration	


1.  Full restoration of 4,393 ha would yield 4,495,000 tons 
CO2 sequestration at current sea level	


2.  Full restoration would yield additional 4,485,000 tons 
CO2 sequestration to future sea level	


3.  Total CO2 sequestration of 8,980,000 tons	


4.  This is equivalent to the emissions from 1.76 million 
cars in one year, or 17,600 cars/year for 100 years	




23	


Stephen Crooks	

Climate Change Services Director	

ESA PWA	

+1 415 272 3916 	

SCrooks@esassoc.com 	





