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Background 
This document contains key messages for the secondary parameter ‘Blue carbon storage capacity’, as 

provided by the lead author Dorte Krause-Jensen. 

 

Action requested 
The Meeting is invited to review the final key messages, provide possible comments for finalization of the 

key messages and endorse them to be sent for peer review. 
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Description   
Blue Carbon (BC) refers to the carbon marine organisms sequester in oceanic C-sinks, which constitutes more 

than half of the globe’s biological sequestration of carbon from the atmosphere (green carbon) (1). The term 

Blue Carbon was coined to highlight the disproportionally large contribution of vegetated marine ecosystems 

to marine C-sequestration and draw attention to the global loss of these important ecosystems and the need 

to conserve and restore them to mitigate climate change and stimulate these ecosystems’ other functions 

and services (1). These management strategies are known as BC-strategies (2). 

 

The theme of Blue Carbon links to several other EN CLIME parameters. As vegetated ecosystems are key BC 

habitats there is a strong link to “EN CLIME benthic habitats”. The aspect of stressors link to “EN CLIME 

Nutrient concentrations and eutrophication”, “EN CLIME fisheries”, “EN CLIME Erosion and sedimentation”. 

Management aspects link to “EN CLIME Marine protected areas” and to “EN CLIME aquaculture”.  

The theme of Blue Carbon in relation to climate change links to several other EN CLIME themes [EN CLIME sea 

ice, EN CLIME temperature (air), EN CLIME temperature (sea)],  [EN CLIME salinity], [EN CLIME sea level].  

 

Where is potential response to climate change seen first? Is it already happening? 
Climate change is exerting a global imprint on marine life (3,4). So, while blue carbon ecosystems offer 

mitigation and adaptation to climate change, they are also susceptible to multiple aspects of climate change 

(e.g. 5) and interaction between climate change and other human-induced stressors (4). The nature of change 

differs across regions, with ocean warming e.g. inducing losses of macrophytes at their equatorial range edge 

while stimulating extension at the polar range edge (3). Climate induced changes to these ecosystems also 

affect their carbon sink capacity and associated functions (6, 7).  

Overall, the level of agreement of which climate-related changes are already happening and the amount of 

evidence available is evaluated as “medium” *.  

 

What is expected to happen? 
Climate change effects on BC habitats, as outlined above, are expected to increase in the future, with 

associated effects on climate change mitigation and adaptation capacity (e.g. 8, 9). However, as ecosystems, 

including BC habitats, are affected by multiple stressors and their interaction, impacts of climate change 

depend on the extent of management of climate change and other stressors (10). A recent review highlights 

the potential for substantial recovery of the abundance, structure and function of marine life, including BC 

ecosystems, by 2050 if major pressures, including climate change, are mitigated (4) and BC-strategies 

implemented (11). 

 

Overall, the level of agreement of which climate-related changes are already happening and the amount of 

evidence available is evaluated as “medium” 1.  

1Several studies confirm climate-related change in marine vegetation and associated carbon sink capacity, with the 

extent and direction of change differing between regions e.g. depending on latitude and interaction with other stressors. 
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Other drivers 
Vegetated coastal ecosystems are affected by a wide range of human stressors including eutrophication, 

land-use changes and fisheries in addition to climate change (e.g. 4). This is also the case for Baltic Sea BC 

ecosystems where multiple stressors are interacting (10). The future of marine ecosystems including BC 

ecosystems and their climate change mitigation capacity depends on the sustainable management of the 

combined pressures. 

 

Knowledge gaps 
It is well established that protection and restoration of BC habitats can contribute to climate mitigation and 

contribute a wide range of associated ecosystem services - BC strategies are therefore ready to use (5, 11). 

However, there are still multiple knowledge gaps connected with quantifying area distribution, C-storage 

capacity, carbon and nutrient fluxes, effects of climate change etc. as summarized in “The Future of Blue 

Carbon Science” (12).  

 

Policy relevance 
Blue Carbon strategies have direct policy relevance as they represent sustainable management strategies to 

conserve and restore marine vegetated ecosystems as a tool to mitigate and adapt to climate change while 

also stimulating biodiversity and additional ecosystem functions. Blue carbon strategies are, thereby, 

important nature-based solutions to global challenges, described as win-win strategies, which are 

increasingly being adopted in international programs, declarations and actions including those organised by 

the Blue Carbon Initiative*, IUCN**, the Ocean Panel (11) and the Nordic Council of Ministers***.  
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***https://www.norden.org/en/declaration/nordic-ministerial-declaration-oceans-and-climate.  
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