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Coastal ecosystems are dynamics regions, interacting with estuaries, 
wetlands, oceans and the atmosphere. Despite their relatively small areas 
globally, coastal ecosystems are crucial hot spots for carbon storage.  
An unresolved issue is how much of the stored carbon is released back 
into the atmosphere as carbon dioxide and methane. Methane is a potent 
greenhouse gas with a global warming impact much higher than carbon 
dioxide. Methane emissions from coastal ecosystems partially reduce net 
climatic benefits of carbon storage. 
This thesis investigates methane and carbon dynamics across various 
coastal ecosystems, from the tropics to subpolar waters. Using high-
resolution timeseries observations, this thesis reveals temporal fluctuations 
and biogeochemical processes controlling methane emissions. Overall, 
methane emissions from the mangrove, saltmarsh, and seagrass systems 
investigated offset 1-8% of local carbon sequestration. 


