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Coastal Ecosystems – 
many critical 
ecosystem services 

Fisheries 
Coastal protection & erosion control 
Coastal Water Quality 
Livelihoods (tourism etc.) 
Cultural value 
Food 
Biodiversity 
Carbon sequestration and storage 



Figure 1. Annual mean carbon sequestration rates for blue carbon habitats per unit area compared to terrestrial forest 
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Costal Ecosystems Highly Efficient 
at Carbon Sequestration 

Modified from McLeod et al. 2011 

Annual mean carbon 
sequestration rates 



Coastal Ecosystem Have Rich 
Carbon Stores 

Mean carbon storage 
above and belowground 

(Fourqurean et al. 2012; Pan et al. 2011; Pendleton et al. 2012) 
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These ecosystems are being 

rapidly lost

© Boone Kauffman

Inputs Results

Ecosystem Global extent 
(Mha)

Current conver-
sion rate (% yr-1)

Near-surface C
susceptible 
(top meter 
sediment+biomass, 
4N�*62 ha-1)

C emissions 
�7N�*62 yr-1)

Mangroves 13.8-15.2 (14.5) 0.7-3.0 (1.9) 373-1492 (933) 0.09-0.45 (0.24)
Tidal Marsh 2.2-40 (5.1) 1.0-2.0 (1.5) 237-949 (593) 0.2-0.24 (0.06)
Seagrass 
Meadows 17.7-60 (30) 0.4-2.6 (1.5) 131-522 (326) 0.5-0.33 (0.15)

Total 33.7-115.2 (48.9) 0.15-1.02 (0.45)

Coastal blue carbon ecosystems are found along the coasts of every continent except Antarctica. 
Mangroves grow in the intertidal zone of tropical and subtropical shores (Figure 3). Countries with 
[OL�OPNOLZ[�HYLHZ�VM�THUNYV]LZ�PUJS\KL�0UKVULZPH��(\Z[YHSPH��4L_PJV��)YHaPS��5PNLYPH��4HSH`ZPH��
4`HUTHY��7HW\H�5L^�.\PULH��*\IH��0UKPH��)HUNSHKLZO��HUK�4VaHTIPX\L12.

Tidal marshes are intertidal ecosystems occurring on sheltered coastlines ranging from the sub-
arctic to the tropics, though most extensively in temperate zones (Figure 3), mainly in Europe, North-
America, Australia and in the higher latitudes of South-America and Africa. 

:LHNYHZZ�TLHKV^Z�HYL�JVTT\UP[PLZ�VM�\UKLY^H[LY�ÅV^LYPUN�WSHU[Z�MV\UK�PU�JVHZ[HS�^H[LYZ�VM�HSS�
continents except Antarctica (Figure 3). More than 60 seagrass species are known to exist, and as 
many as 10 to 13 of them may co-occur in tropical sites13. 

>OPSL�ZL]LYHS�JV\U[YPLZ�HYL�LTIHYRPUN�VU�LɈVY[Z�[V�IL[[LY�THW�HUK�X\HU[PM`�[OLZL�Z`Z[LTZ��YLNPVUHS��
and global maps of coastal blue carbon hot spots currently do not exist. 

12 FAO 2005, 2007 
13 Murray et al. 2011

Where are coastal marine ecosystems found?

Table 1. Estimates of carbon released by land-use change in coastal ecosystems globally and associated eco-
UVTPJ�PTWHJ[��5V[LZ!���7N�$���IPSSPVU�TL[YPJ�[VUZ��;V�VI[HPU�]HS\LZ�WLY�RT2��T\S[PWS`�I`������
�4VKPÄLK�MYVT�7LUKSL[VU�L[�HS���������

(Modified from Pendleton et al. 2012). 



Globally significant emissions from 
Coastal Ecosystems 
 

For comparison: 
Tropical deforestation net emissions =  4.8 Pg CO2 y-1  
 

  

Inputs Results

Ecosystem Global extent 
(Mha)

Current conver-
sion rate (% yr-1)

Near-surface C
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and global maps of coastal blue carbon hot spots currently do not exist. 
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Where are coastal marine ecosystems found?

Table 1. Estimates of carbon released by land-use change in coastal ecosystems globally and associated eco-
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(Modified from Pendleton et al. 2012; Pan et al. 2011). 
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Can coastal “blue” carbon 
leverage better management, 
conservation and restoration 
of coastal ecosystems?


© Keith A. Ellenbogen

• Increase recognition of mitigation value

• Improve management and regulation

• Provide basis for incentives to conserve or 
restore
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Increased conservation, restoration 
and sustainable management of 
coastal blue carbon ecosystems 
 

© Joanne-Weston 

http://thebluecarboninitiative.org/ 



"stabilize greenhouse gas concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic interference with the climate 
system” (1992) 
 
 
Overarching framework for other treaties or protocols (e.g. Kyoto Protocol, 
Bali Action Plan……) 

 
 
 
 
 
 

United Nations Framework Convention 
on Climate Change (UNFCCC)  

How to integrate coastal 
ecosystems? 



© CI/photo by Sarah Hoyt 

International Blue 
Carbon Policy Working 
Group!
 

© x-drew

• Provide guidance for blue carbon policy 
development 

• Build integrated blue carbon community 
 



2013 Supplement to the 2006 
IPCC Guidelines for National 
Greenhouse Gas Inventories: 
Wetlands 
 
Chapter 4 
Coastal Wetlands 
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Coastal Ecosystems in UNFCCC 
mechanisms 
Nationally Appropriate Mitigation Actions (NAMAs) 
•  Measurable, reportable and verifiable nationally appropriate mitigation commitments 

or actions 
•  Funding through multi-/bilateral initiatives providing fast-start finance 
•  Coastal Carbon projects should be eligible 
 
Reducing emissions from deforestation and forest degradation 

(REDD) 
•  Mechanism for recognizing the climate mitigation value of forest management within 

developing countries 
•  Climate mitigation value must be measured, monitored and verified 
•  Numerous funding sources support readiness activities including improving data on 

carbon content and drivers of deforestation and degradation 
•  Mangrove systems are eligible (generally) 

 



Climate Change Mitigation Funding 

NORTH AMERICA

Climate Finance Thematic 
Briefing: REDD+ Finance

Liane Schalatek, Heinrich Böll Stiftung and Alice 
Caravani, Smita Nakhooda, Charlene Watson, ODI

Overview
5(''��KDV�FRPH�LQWR�SURPLQHQFH�IROORZLQJ�WKH�
UHFRJQLWLRQ�WKDW�ODQG�XVH�FKDQJH��SULQFLSDOO\�GHIRUHVWDWLRQ��
LV�UHVSRQVLEOH�IRU�����WR�����RI�JOREDO�JUHHQKRXVH�JDV�
HPLVVLRQV��)XUWKHUPRUH��WURSLFDO�IRUHVWV�SURYLGH�PXOWLSOH�
HFRV\VWHP�VHUYLFHV�DQG�VXSSRUW�WKH�OLYHOLKRRGV�RI�DQ�
HVWLPDWHG�����ELOOLRQ�RI�WKH�ZRUOG·V�SRRUHVW�SHRSOH�ZKR�DUH�
GHSHQGHQW�RQ�IRUHVW�UHVRXUFHV��5(''��KDV�WKH�SRWHQWLDO�
WR�KHOS�SURPRWH�HQYLURQPHQWDO�DQG�VRFLDOO\�VXVWDLQDEOH�XVH�
DQG�FRQVHUYDWLRQ�RI�IRUHVW�UHVRXUFHV�DV�SDUW�RI�GHYHORSPHQW�
VWUDWHJLHV��7KH�LGHD�RI�KDUQHVVLQJ�FDUERQ�PDUNHW�EDVHG�
PHFKDQLVPV�WR�VXSSRUW�5(''��KDV�DWWUDFWHG�VXEVWDQWLDO�
LQWHUHVW��$OWKRXJK�WKH�VWUXFWXUH�DQG�IXWXUH�RI�VXFK�D�
SRWHQWLDO�PDUNHW�UHPDLQV�XQFHUWDLQ��D�ODUJH�VKDUH�RI�
5(''��ILQDQFH�KDV�EHHQ�VSHQW�RQ�´UHDGLQHVVµ�DFWLYLWLHV�
WR�SUHSDUH�FRXQWULHV�IRU�IXQGLQJ�EDVHG�RQ�GHPRQVWUDWHG�
UHGXFWLRQV�RI�GHIRUHVWDWLRQ�DQG�DVVRFLDWHG�HPLVVLRQV��
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Table 1: Funds exclusively supporting REDD+  
(USD millions)

Fund / Initiative Pledged Deposited Approved Disbursed No of projects 
approved
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Figure 1: Dedicated REDD+ funds and initiatives 
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Schalatek et al 2012  

Funds exclusively supporting REDD+ (USD millions) 

Nationally Appropriate Mitigation Actions (NAMA) Facility 
   - Initial funding $100 million (UK and Germany) 

 
Green Climate – 2020 Fundraising Goal  

    - $100 billion per year 
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UNFCCC recognition 
of coastal ecosystems 
October 2013 Workshop 
“Ecosystems with High-Carbon Reservoirs Not 

Covered by Other Agenda Items under the 
Convention” 

•  Current scientific knowledge sufficient to include 
coastal systems in UNFCCC efforts 

•  Support developing countries to include coastal 
systems in GHG inventories 

 
December 2014 
•  Endorsed IPCC guidelines on GHG accounting in 

wetlands 

•  General Recognition of mangroves in REDD+ 
•  Increasing recognition of coastal ecosystems 

generally 
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UNFCCC COP 21 
Paris, December 2015 
Expected Outcomes 
•  Post 2020 Intended Nationally Determined 

Contributions (INDCs)  

•  New agreement under the convention 

Include ecosystem-based mitigation (and 
adaptation) in both. 
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UNFCCC COP 21 
Paris, December 2015 
From draft text: 
 
The governing body shall elaborate the rules related 

to transparency of action and support, including 
MRV, as well as related to accounting, in particular 
rules on the use of market mechanisms and to the 
land sector in relation to mitigation commitments / 
contributions, which: 

 
d. Recognize the importance of greenhouse gas 

emissions by sources and removals by sinks 
resulting from landuse change and forestry 
activities for understanding mitigation contributions 
and progress in achieving targets, commitments 
and implementing actions;  

 
 
 



Global and local scale mapping of mangroves, salt marshes, seagrasses 
 - extent 
 - carbon 
 - monitoring 

Emissions from healthy and degraded systems 
 - measurements 
 - Models (carbon change, ecosystem shifts…) 
 - Estimates of storage and emissions from  
   priority regions (Indonesia …) 

Globally accessible,  quality controlled, Coastal Carbon Data Archive 

Seagrasses! 
 - Distribution, carbon estimates, rates of loss,  
   monitoring techniques……. 

Standards and methodologies for carbon accounting, emissions estimates, 
monitoring (and related issues….) 

 
 
 
 
 

What UNFCCC Policy Needs Now… 
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Thank you!

©manfredxy 




