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Coastal blue carbon ecosystems 
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Macreadie et al., 2021 

 



•~48% of C sequestration to long-term sediment storage 

across the entire ocean occurs within just 2% of the area 
hosting BCE 

•>30 Pg C across ~(36-185) M ha 

•~3% of global emission offset by BCE conservation 

•>50% of world population lives within 200km of the coast, 

drawn to the services provided by these ecosystems 

 

6 https://www.weforum.org/agenda/2021/11/blue-carbon-cut-emissions-by-fifth/ 

Macreadie et al., 2021 



7 https://www.weforum.org/agenda/2021/11/blue-carbon-cut-emissions-by-fifth/ 

Macreadie et al., 2021 
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Mangrove carbon dynamics 

 

Zhang et al., 2022 
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• Carbon stocks are high in BCE 

(mangroves) 

 

• The speed/rate of carbon 

sequestration varies 

significantly (native vs. non-

native) 

 

• Vegetation dominates overall 

carbon stocks 

 

Zhang et al., 2022 
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Carbon dynamic varies by location too 

Zhang et al., 2022 
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Carbon sequestration is offset by CH4 
emissions, but still show overall net sink 

Zhu et al., 2021 
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The role of water… 

Zhao et al., 2021 
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The role of water… 

Long-term source 

of GHGs 

Driven by low GPP 

and high Re, due to 

large water body 

coverage 
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The BCE land-water-emissions nexus 
and beyond… 

land water 

emissions 



So what… 
Any implications to mangrove management or restoration… 
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Developing models for regional 
application 
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Mango-GPP 

A process-based biogeochemical model for simulating daily GPP of mangroves 

Rectangular 
Hyperbolic Equation 
 
 
 
CO2-limited 
Photosynthetic Rate 

 
Light-limited 
Photosynthetic Rate 

 

模型概念图 

 (GPP, gC  m-2 day-1) 

Tang…Qin, 2023 in revision 



Blue carbon ecosystem conservation 

Macreadie et al., 2021 
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• BCEs (incl. mangroves) are important natural 

ecosystems that deserves special attention 

• BCEs should be well protected and managed for their 

ecosystem services  

• BCEs restoration to be further examined: where, how, 

to what extent? 
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