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Inventory & Analysis of Forest and Forested Wetlands 

Others interested in the application of remote sensing data to wetland 
assessments are welcome.



The Idea:
Delineation of Terrestrial - Blue 
Carbon Boundary in Coastal Waters 
of the U.S.

Blue Carbon ecosystems are defined as tidally 
influenced wetlands and deep water habitats; these 
include both saltwater marshes and mangroves, and 
freshwater tidal marshes and swamps.
Blue Carbon ecosystems occur at the interface of  
terrestrial and deep ocean environment. They are  
recognized as “hot spots” for earth system processes 
and as functional buffers protecting 40% of the US 
population.

Key Issue:
• There are major uncertainties in the distribution of 

tidal freshwater wetlands that have ramifications 
to understanding earth systems and information 
available for managing coastal resources in the U.S. 
(Windham et al. 2018 – Tidal Wetlands and Estuaries, 2nd State 
of the Carbon Cycle Report,)

Scope: National, International



Tidal freshwater forested wetlands & marshes are the 
headwaters of the Blue Carbon wetland catena. Accordingly, 
they are the interface between rising sea level and terrestrial 
lands, experiencing impacts from saltwater intrusion, storm 
damage, and shifts in vegetation due to temperature rise.  
Unfortunately, the distribution and extent of these wetlands are 
highly uncertain thereby precluding important information for 
coastal resource management, and it’s critical missing link 
coastal assessments of earth system processes.  
The general approach for this project would be to utilize NASA 
data and tools in conjunction with NOAA databases for 
identifying tidal extent and tidally influenced wetlands and then 
differentiating between saltwater zones and freshwater zones.  
Those data would then be used to reconcile the National 
Wetlands Inventory.
We suggest that coastal reaches in the Southeastern Atlantic, 
Gulf, Pacific coasts and Puerto Rico be selected to develop the 
methodology that could then be applied to the entirety of the 
CONUS, Alaska and US territories.

Delineation of Terrestrial - Blue Carbon Boundary 
in Coastal Waters of the U.S.

Brackish water

Fresh water

Tidal extend in the Cooper River, 
South Carolina (~30 km inland)



Issue(s) being addressed

The Idea
• The National Wetland Inventory does not accurately 

reflect the distribution of tidally influenced 
freshwater wetlands.

• There is no national-level data set to delineate 
the tidally influenced freshwaters of the U.S.

• There are important functional differences between 
wetlands that have a tidally mediated hydrologic 
regime and those solely influenced by precipitation 
or groundwater. 

• It matters to land managers
• Developing management plans for sustainable 

communities and resource management in the 
coastal zone;

• Improved information for assessing risks from 
extreme weather events;

• Ensuring these carbon rich ecosystems are 
accurately incorporated into the national carbon 
inventory.

Issues Addressed

Classification of tidal 
wetlands – Cooper 
River, South Carolina

NWI classification of 
tidal wetlands – Huger 
Ck, South Carolina



What EO data does your idea 
utilize?

The Idea• Land Cover
• Landsat
• Sentinel-1
• Sentinel-2
• High spatial resolution R-G-B-NIR
• NISAR

• Tidal Extent
• LiDAR
• Imaging Spectroscopy
• UAVSAR
• SMAP
• Uncertain - looking for guidance
• GEDI
• ICESAT-2

Earth O
bservation Tools



The Idea – Outcomes / Societal Benefits

• Land management agencies, companies, institutions, and 
municipalities will have an accurate appraisal of the distribution and 
characteristics of tidal freshwater wetlands in the United States, with 
direct applications to sustainability of coastal communities in the U.S.

• The new wetland data layer will greatly facilitate inclusion of these 
ecological “hot spots” in the application of earth system models.

• Provides a significantly improved basis for estimating carbon stocks 
coastal wetlands.

• Provides a framework that could be applied to coasts of other 
countries.



Thank You!
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