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Why: Salt marshes store carbon rapidly, build large carbon stocks. This organic matter accumulation is a major or 
dominant component of soil volume that drives elevation responses.
There is potential to manage this form of biological C sequestration. 
However, knowledge is insufficient regarding C cycle processes and controls.
Data, models, and functional maps of wetland management condition are needed to allow evaluation of the 
geographic distribution of the resource, potential for improved management, and predicted response.

Questions include:

What are the rates of the major carbon 
processes, and how do they vary with 
conditions?

What are the controls on soil C stock change, 
and how do they drive elevation change?

How do C cycle processes respond to 
management, particularly tidal restriction, with 
impoundment or drainage, and to restoration? 

What is the magnitude of C management 
potential at site, state and national scales?

Can C management objectives drive wetland 
restoration and conservation?
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What:  Project Goals & Desired Outcome

Kroeger et al. 2017, Gonneea et al. 2019

• Assessment of coastal carbon as a 
resource, leading to development 
actionable knowledge and 
management guidance

• Understanding of the linkages 
between sea level rise, hydrological 
management, vegetation habitat, 
elevation resilience, and carbon

• Wetland C & GHG processes reflected 
in national and state-level GHG 
inventories, and considered among 
the options to meet emissions 
reduction targets

• Comprehensive consideration of 
wetland persistence and GHG 
processes in coastal adaptation plans

• Project-level consideration of GHG in 
wetland management decisions



Where: 13 Cape Cod sites, DE FWR/State of DE, Climate Alliance states, 
National Assessment of wetland C

What is your unit of measure? 
Accretion (mm/y); C storage, CH4
emission, Lateral flux (g C/m2/y); 
Hectares wetland managed; Tg C U.S. 
stocks/fluxes/inventory; project 
benefit (tonnes CO2e); Radiative 
Forcing (pW-yr m-2); automobile 
emission equivalents

Wrapping up field investigations at 
Massachusetts sites except:

Herring River, Cape Cod National 
Seashore
-ongoing work on vegetation, 
elevation, GHG responses to sea level 
rise, tidal restriction and restoration.
-aquatic C fluxes
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Who is doing the work and 
When are you doing it?

Project leads: Kevin Kroeger & Meagan Gonneea, USGS; Jim Tang & Faming Wang, MBL; Serena 
Moseman-Valtierra, URI; Tonna-Marie Surgeon-Roger, Jim Rassman, Megan Tyrrell, Waquoit NERR; 
Stefanie Simpson & S. Emmett-Mattox, RAE; Omar-Abdul Aziz, West VA Univ; Tim Smith, NPS; S. 
Crooks, Sylvestrum; Scott Settylmyer, Terracarbon, Jackie Fouse, Yale; Amanda Spivak & Aleck Wang, 
WHOI; a number of USGS collaborators

Project partners: LandCarbon, Friends of Herring River, NERRA

Start & End dates of the project: Started 2011; expected to continue indefinitely

If applicable, briefly describe the context of this project as a follow-on to a series of previous projects 
or any next steps following this project : Described here is a USGS program that is comprised in part 
of a series of collaborative projects, working toward a common set of goals.
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How is your work being funded:
◦ USGS Coastal & Marine Geology, USGS LandCarbon/Biologic C Sequestration, NOAA 

Science Collaborative, NOAA Sea Grant, NSF, NASA Carbon Cycle Science & Carbon 
Monitoring System, Ocean Carbon & Biogeochemistry

How is your work being 
communicated to your target 
audience(s)?
Direct engagement and 
collaboration with endusers and 
stakeholders at NPS, FWS, 
Restore America’s Estuaries, 
TNC, Mass Assoc Cons Comm, 
Mass DEP/CZM/DER, many 
others
Publications, presentations, 
reports, tools



Findings – take home message(s)
• Diked/drained landscapes progressively lose elevation, and on 

some timescale are unsustainable.
• The timescales of change may be predictable based on modeled 

water level and soil accretion or loss.
• There is a risk that poor wetland management can cause soil 

carbon to be returned to the atmosphere as methane or carbon 
dioxide.

• Degraded or altered wetlands are an opportunity to reduce an 
anthropogenic greenhouse gas emission, while enhancing elevation 
resilience.

• The biggest opportunities for greenhouse gas management are 1) 
avoided tidal restriction or other degradation, and 2) restoration of 
tidally-restricted wetlands.

• Accelerating sea level rise is a particular threat where impounded 
or drained:

• There will be pressure to further harden coasts in response to 
SLR and climate change—GHG emissions are an additional risk
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