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“The Strategy is part of a proactive 
approach to increase the production, 
delivery and use of climate-related 
information to fulfill NOAA Fisheries 
mandates in a changing climate. 
Implementing this Strategy will help 
reduce impacts and increase the 
resilience of our valuable living 
marine resources, and the people, 
businesses, and communities that 
depend on them.”

- Eileen Sobeck
Former Fisheries 
Assistant Administrator

https://www.st.nmfs.noaa.gov/ecosystems/c
limate/national-climate-strategy
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The Northeast Regional Action 
Plan identifies 15 NERAP Actions 
of highest priority. These actions 
are ordered by the objectives of 
the NOAA Fisheries Climate 
Science Strategy (e.g., NERAP 
Action 1 is associated with 
Objective 1 of the Strategy). 
Actions are prioritized for No New 
Resources and New Resources 
scenarios.



U.S. Commercial Fishery Annual Value
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NOAA, 2016



Northwest Atlantic Oceanography 
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Townsend et al. 
(2010)
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Pershing et al., 2015

2004-2013

2004-2013

U.S. Northeast Shelf - Warming

Gulf of Maine 
Ocean surface temperature has 
warmed faster than 99% of the 
global ocean (Pershing et al. 
2015).
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Ocean Temperature Trends

NOAA Reynolds Daily SST 25-km resolution
Data analysis:  Vincent Saba (NOAA NMFS)
Animation: Remik Ziemlinski (NOAA OAR)
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Warming ocean, fish on the move 

Atlantic cod

Fogarty et al. 2008NOAA Survey Data
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Warming ocean, fish on the move 

Black sea bass

NOAA Survey Data
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Pinsky et al., 2013
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Average pH change -0.036 over 29 years
(Rebuck et al. unpublished)

Surface pH – U.S. NES



Climate Vulnerability Assessment (CVA)
Northeastern US 

Overall Climate Vulnerability Ranking for 82 Species

Based on Hare et. al., 2016* and Morrison et al., 2015. 
*http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756 
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Climate vulnerability

Sea turtle and marine 
mammal vulnerability 
assessment (Lettrich et 
al. in prep.)



Species vulnerability in Northeast
fishing communities
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Develop a habitat vulnerability assessment that can provide broader 
consideration of habitat in future vulnerability assessments and can be 

used directly in management applications
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Habitat Climate Vulnerability Assessment

1. Review existing methods

2. Develop draft method

3. Implement draft method 
in Northeast U.S.

4. Review method and 
Northeast U.S. 
implementation

Habitat is defined as:
• coastal rivers and 

watersheds, estuaries, 
and marine waters; 

• bottom zones through 
the water column; 

• an area’s physical, 
geological, chemical, 
and biological 
components
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Climate Projections - Global Climate & Earth System 
Models
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NOAA GFDL Climate Models: U.S. Northeast Shelf
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Global Climate Models: Resolution

High-Resolution Ocean (10-km) Low-Resolution Ocean (100-km)



Northwest Atlantic – Projected ocean warming
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Saba et al. 2016

+1 to +2 oC
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Northwest Atlantic 2xCO2 Projection 
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Saba et al. 2016



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 24

Atlantic cod thermal habitat projection based on 
NOAA GFDL’s high-res. climate model

Atlantic cod

Kleisner et al. 2017
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Summer flounder thermal habitat projection 
based on NOAA GFDL’s high-res. climate model

Summer flounder

Kleisner et al. 2017
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Kleisner et al. 2017

Distance from port to 
fishing areas

Distance to port under 
continued ocean warming.

Does not account for:

• Fishing mortality change.

• Species interactions.



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 27

Calanus finmarchicus projection based on NOAA 
GFDL’s high-res. climate model

Grieve et al. 2017

Calanus finmarchicus habitat climate change projection based on NOAA GFDL’s high-res. CM2.6.



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 28

Piscivore overlap projections based on NOAA 
GFDL’s high-res. climate model

Selden et al. 2017
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Climate Model Downscaling - Northeast U.S. 
Estuaries

Muhling et al. 2017a

Chesapeake Bay

Shulte et al. 2017
Georgas et al. 2016

Long Island Sound
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Muhling et al. 2017b
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Laboratory Studies
Milford Laboratory
Milford, CT

James J. Howard
Marine Sciences 
Laboratory
Sandy Hook, NJ

Shellfish

Finfish

Phytoplankton
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Laboratory Studies

NOAA Sandy Hook Lab

Slesinger et al. unpublished 
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Laboratory Studies
NOAA Sandy Hook Lab

Andres et al. unpublished 

Higher temperatures above 23-24C 
resulted in high mortality
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Other ongoing research
• Monitoring pH at shellfish hatcheries

• Fine-scale modeling of habitat

• Sea turtle nesting and habitat analyses

• Atlantic Salmon – climate scenario planning

• Beyond temperature:  Habitat modeling using biological and 
physical variables

• Regional model projection – includes lower trophics (GFDL, 
Rutgers University).  Many other academic collaborations.
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Summary
• U.S. Northeast Shelf accounts for > 1/3 annual value of commercial fish.

• U.S. Northeast Shelf has warmed faster than most other coastal waters globally.

• NOAA GFDL’s high-res. global climate model resolves the enhanced warming.

• Continued distribution shifts of valuable commercial species are highly likely under 
climate change.

• Need to move beyond temperature impacts.  More laboratory process studies.  Need 
to incorporate climate variables into ecosystem models.  Assess uncertainty.

• Climate impacts research – inform assessments and management. 

• Goal – climate ready fisheries management.   Requires EBFM.
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