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WHY THIS RESEARCH MATTERS

In addition to providing
important habitat to aquatic

and terrestrial plants and
animals, coastal wetlands are an
important carbon sink. Wetland
plants extract carbon from the
atmosphere and incorporate it in
vegetation and roots, eventually
packaging it into sediments.

The carbon-rich soil in coastal
wetlands has led to great interest
in wetland restoration projects for
the purpose of carbon storage.
But coastal wetlands also leak
carbon out to the ocean in
dissolved form, so the extent

to which they can serve as sites
for long-term carbon storage is
unclear. This study aims to create
a more refined model of the
carbon cycling systems in the San
Francisco Bay Delta region.
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Reevaluating ecosystem functioning and carbon storage
potential of a coastal wetland through integration of lateral
and vertical carbon flux estimates

Anillustration of a coastal wetland ecosystem. Credit: Barbara Harmon.

PROJECT

This study aims to produce an integrated, net ecosystem carbon budget for
Suisun Marsh, a representative ecosystem in the delta. This project combines
diverse measurements on land and in the adjacent marine environment to
produce the first directly measured, complete carbon budget for a coastal
wetland habitat. This work has generated a more complete picture of the
potential of wetland preservation for greenhouse gas reduction, as well as the
processes that shape wetland accretion and resilience to sea-level rise.

The project will provide vital information for understanding the ecosystem
services, food webs, and carbon storage potential of the region’s wetlands, as
well as provide new methodology that could be used by researchers around
the world.

RESULTS

Initial results from the project demonstrate a striking loss of carbon from the
largest stable brackish tidal marsh on the Unites States Pacific coast. Direct
measurements show that 41% to 53% of carbon dioxide absorbed from the
atmosphere is not stored in wetland soils, but rather transferred through tidal
fluxes to aquatic environments in the estuary. The observations suggest that
tidal marshes play a dual role in trapping atmospheric carbon dioxide, both
storing the material in soils as well as exporting it to downstream estuarine
processes.



MANAGEMENT APPLICATIONS
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that coastal wetlands play in carbon and nitrogen cycling o
in marine environments. Given the dramatic loss of marsh

Sequestration
intosoil ¢

habitat in the San Francisco Bay Estuary and in other .
estuaries around the world, it is especially important to @'gfl"?ag/
study the role of these estuaries in the carbon cycle.
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This project has shown that a large fraction of carbon

sequestered in delta wetlands remains stored in soils, %Z:lh:i?&_em’

while some fraction of the carbon lost to the ocean may il

also remain dissolved and may also contribute to long seest :
term storage. These findings will help to better model the B \
marine carbon cycle and should inform policies related Lburial =100 |

to marsh restoration and protection aimed at enhancing

carbon sequestration. Above: Net excosystem carbon budget (NECB) for the Suisun wetland
complex. All values reported in grams of carbon per square meter,
per year. Single year direct measurements from 2017-18 (top panel),
longer-term averages from multi-year measurements (bottom panel).
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