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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.

Scope: 52 marine, estuarine, riverine habitats; Cape 
Hatteras, NC to Maine/Canadian border
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Assessment Framework

● Habitat condition
● Habitat fragmentation
● Distribution/range
● 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
● Stream temperature
● Salinity (surface & bottom)
● pH
● Precipitation
● Streamflow
● Sea level rise
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Results: Vulnerability Ranks
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Trends in Climate Vulnerability
● Biotic and coastal 

habitats most 
vulnerable

● Manmade and 
invasive habitats 
generally low 
vulnerability
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Habitat Narratives
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Linking with Species Vulnerability
Habitat Name  
(Vulnerability 

Rank)

Species Importance of habitat by life stage (ACFHP) Species 
Vulnerability 
Rank (FCVA)

Eggs/Larva Juvenile/YOY Adult Spawning 
Adult

 
Mid-Atlantic 

native salt marsh 
(Very High)

Blueback herring  Moderate   Very high

Blue crab  High High  Very high
Summer flounder  High Moderate  Moderate

Winter flounder High Moderate  High Very high

Marine/estuarine 
intertidal shellfish 

reef (Very High)

Black sea bass  High High  High

Blue crab Moderate Moderate Moderate  Very high

Summer flounder  Moderate   Moderate

Winter flounder  Moderate   Very high

Marine/estuarine 
subtidal shellfish 

reef (High)

Black sea bass  High High  High

Blue crab Moderate Moderate Moderate  Very high

Summer flounder  Moderate   Moderate

Marine/estuarine 
submerged 

aquatic vegetation 
(High)

Alewife Very high Very high  Very high Very high

Black sea bass  High   High

Blue crab Very high Very high   Very high

Summer flounder  High Moderate  Moderate
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How can the results be used?
● Prioritize habitat conservation & restoration 
● Essential Fish Habitat and Endangered Species 

Act consultations & EFH designations
● Ecosystem context for fisheries management 

decisions 
● Context for coastal & marine planning (e.g., 

siting of wind/aquaculture) 
● Framework replicated in other regions (or 

scales)
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Areas for Future Research
● Climate models with nearshore & 

estuarine resolution
● More comprehensive habitat 

distribution data; link climate 
vulnerability with habitats spatially

● Assess rivers under a different 
framework than marine & estuarine 
habitats

● Finer-scale assessments



Questions?
Project Leads: Emily Farr, Mike Johnson, Mark 
Nelson, Jon Hare
Project Participants: Vince Guida, Ursula Howson, Douglas 
Christel, Matthew Lettrich, Rory Saunders, David 
Stevenson, Brian Grieve, Wendy Morrison, Thomas Noji, 
Vince Saba, Roger Griffis, Peg Brady, Tony Marshak, Lou 
Chiarella, Kenric Osgood, Bruce Vogt, Mark Monaco, 
Donna Johnson, Michael Alexander, Diane Borgaard, Peter 
Auster, Jon Grabowski, Dave Packer, Damian Brady, Renee 
Mercaldo-Allen, Phil Colarusso, Mathias Collins, 
Christopher Meaney, Frank Borsuk, Matthew Cashman, 
James Hawkes, Grace Roskar
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Sensitivity Scoring

● Expert elicitation: 15 habitat experts, 5 per 
system

● In-person workshop to leverage collective 
knowledge of the group

Scoring Bins

Low

Moderate

High

Very High

Mobility or ability to 
spread or disperse
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Exposure Scoring
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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Exposure Scoring

SST

Marine & 
Estuarine 

Mud

● Compare habitat distribution and climate 
projections (RCP 8.5, end of century)

Marine 
nearshore mud, 

SST

LOW MOD HIGH V. HIGH


