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Abstract:

Coastal wetlands are critical habitats whose many ecosystem services, including flood
control, wildlife habitat, and carbon sequestration, have been increasingly appreciated in
recent decades, yet they are also sources of the potent greenhouse gas methane. Efforts to
convert and restore wetland environments to a more natural state are happening in parallel
with sea level rise, with uncertain impacts on their biogeochemistry and greenhouse gas
emissions. We have combined omics methods, biogeochemical assays, and gas flux
measurements to investigate the factors influencing greenhouse gas emissions from natural
and managed coastal wetlands in the San Francisco Bay-Delta region. By integrating these
datasets we find that gas fluxes represent a complex interplay of biological, chemical, and
physical factors that vary across habitats, and that different mechanisms of methane
production and consumption dominate in different locations. In some cases the patterns of
methane emissions run counter to conventional wisdom, reinforcing the importance of
developing a predictive understanding of methane production to maximize climate benefits
of restoration projects and mitigate the impacts of sea level rise.
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