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Objective: To provide regional fisheries, 
habitat, and protected species managers and 
scientists with a practical tool to efficiently 

assess the relative vulnerability of habitats to 
climate change.
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Habitats Assessed (52)
Marine (23 sub-classes) Estuarine (19 sub-classes) Riverine (10 sub-classes)

Rocky 
Bottom

subtidal, offshore Emergent 
Wetland

Mid-Atlantic, native Unconsolidated 
Streambed/ 
Bank

Sand, tidal and 
non-tidal

subtidal, nearshore Mid-Atlantic, non-
native

Mud, tidal and 
non-tidal

subtidal, intertidal New England, native Emergent 
Wetland

Native, tidal

artificial New England, non-
native

Native, non-tidal

Aquatic Bed kelp algal bed Reef 
(Mollusk)

Mollusk reef, subtidal Non-native, tidal

non-kelp algal bed Mollusk reef, 
intertidal

Non-native, non-
tidal

rooted vascular Cultured mollusk reef Water Column

... ... ... ... ... ...
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Our Approach

● Habitat condition
● Habitat fragmentation
● Ability to spread or disperse
● Resilience
● Resistance
● Changes in abiotic factors
● Non-climate stressors
● Critical ecological linkages

Habitat 
Vulnerability

ExposureSensitivity

● Sea Surface Temperature
● Bottom Temperature
● Air Temperature
● Salinity (Surface & Bottom)
● pH
● Precipitation
● Streamflow
● Stream Temperature
● Sea Level Rise
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Our Approach Trait-based 
& expert elicitation 
(scoring)

Habitat 
Vulnerability

ExposureSensitivity

SST
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Climate Exposure
sea surface salinity (ROMS-NWA) pH (CMIP5)

Scoring Bins

Low 0-1.5

Moderate 1.5-4

High 4-5.5

Very High 5.5+
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Climate Exposure
sea surface salinity (ROMS-NWA)

Marine/Estuarine 
Unconsolidated Bottom: Mud

Scoring Bins

Low 0-1.5

Moderate 1.5-4

High 4-5.5

Very High 5.5+
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Climate Exposure

Percentage changes in the magnitude of the 100-year 

return period 3-day peak flow (top panels) and 7-day low 

flows (bottom panels). (Demaria et al. 2015)



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 9

Climate Exposure

USGS SHEDS Stream 
Temperature Model 
(Letcher et al. 2016)
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Vulnerability Score

Sensitivity 
Component 
Score

Exposure 
Component 
Score

Overall 
Vulnerability 
Rank

X =
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Presentation of Results
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How will the results be used?
● Prioritize 

conservation & 
restoration

● EFH consultations & 
5-year reviews

● Ecosystem context 
for fisheries 
management 
decisions

● Framework 
replicated in other 
regions
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Other potential avenues
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