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1) Observed change in the U.S. Northeast Shelf.

2) National Climate Science Strategy and Northeast Regional 
Action Plan (NERAP 1.0).

3) NERAP 1.0 accomplishments over the last five years.
- Climate vulnerability assessments, scenario planning, 
laboratory studies, stock assessments, species distribution 
projections.

4) NERAP 2.0 (FY22-FY24).



Northeast Regional Action Plan 2.0
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U.S. Northeast Shelf - Warming

Sea surface temperature Ocean bottom temperature

Anomaly is based on the average temperature 
from 2010-2019 relative to the historical 

climatology from 1993-2019. 
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U.S. Northeast Shelf – Marine Heatwaves
2022 State of the Ecosystem Report



Gulf Stream Index, Slope Waters
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2022 State of the Ecosystem Report
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Surface pH – U.S. NES

Xu et al. 2020
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Warming ocean, fish on the move 

NEFSC Fall Bottom Trawl Survey
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Warming ocean, fish on the move 

NEFSC Fall Bottom Trawl Survey
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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

(Link et al. 2015) 
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The Northeast Regional Action 
Plan (Hare et al. 2016) identifies 
15 NERAP Actions of highest 
priority. 

NERAP 2.0 (Saba et al.) is in 
public review.

NERAP 2.0 identifies 10 priority 
actions over the next 3 years 
(FY22-FY24).
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Climate vulnerability Hare et al. 2016

Hare et al. 2016
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Climate vulnerability

Farr et al. 2021
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Climate vulnerability

Colburn et al. 2016
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Scenario Planning – Atlantic Salmon and NA Right Whales
Scenario Planning
• Helps manage risk & prioritize management 

actions 
• Identifies data gaps & science priorities
• Outcomes contribute to data modeling/ 

management strategy evaluations

Pilot Purpose
• Apply scenario planning within NMFS
• Explore what NMFS can do to improve species 

resilience in the face of climate change.

Successful Outcome Examples
• Identification of high priority actions 
• NMFS considering additional training & applications of scenario planning

• East Coast Climate Change Scenario Planning underway
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Laboratory Studies
Milford Laboratory
Milford, CT

ShellfishPhytoplankton
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Incorporating climate information into 
assessment variables

• Progress on climate-enhanced stock assessment variables (e.g. demographics, recruitment, 
population growth) has been moving forward on key commercial and recreational species 
including southern New England yellowtail flounder (Miller et al. 2016a, Xu et al. 2018), 
summer flounder (O’Leary et al. 2019, O’Leary et al. 2020), winter flounder (Bell et al. 2018), 
northern shrimp (Cao et al. 2017), Atlantic cod (Miller et al. 2018), surf clam (Hennen et al. 
2018), and black sea bass (Miller et al. 2016b).  

• The Woods Hole Assessment Model (WHAM) was developed by scientists at the NEFSC and 
it can be used to support climate-enhanced stock assessments via the incorporation of time-
varying processes with links to environmental covariates (Stock and Miller, 2021).  

• A framework has been developed for incorporating climate and habitat information into 
fisheries management using risk assessment and management strategy evaluation (Gaichas
et al. 2016).  Support was provided to the Mid-Atlantic Fisheries Management Council risk 
assessment (Gaichas et al. 2018), which included the results from the climate vulnerability 
analysis and habitat shifts into a conceptual model for high risk summer flounder fisheries in 
2019 (DePiper et al. 2021).



Northeast Climate Integrated 
Modeling (NCLIM)
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Global Climate Models: Resolution

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



Northwest Atlantic – Projected ocean warming (2xCO2)
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Saba et al. 2016

+1 to +2 oC
+1 to +2 oC

+4 to +6 oC
+2.5 to +3.5 oC
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Projected impacts of ocean warming 

McHenry et al. 2019, Glob. Ch. 
Bio.

https://heatherwelch.shinyapps.io/beyond_temperature/

Single species
studies:

Lobster
Scallop
Cobia
Cal. fin.
Loggerhead
Black sea bass
Coastal sharks
Cod/Haddock 
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Ross et al. in 
prep.

Animation and figure 
courtesy of Andrew Ross 
(GFDL).

• Regional hindcasts, forecasts, 
and projections using NOAA 
GFDL’s state-of-the-art ocean 
model MOM6.  Physics and 
biogeochemistry.

• New ocean bottom temp time-
series 1959-2019 using ocean 
models (du Pontavice et al. in 
prep).







NERAP 2.0 Priority Actions (FY22-FY24)
• Maintaining Infrastructure (NCSS Objective 7)

• NERAP Priority Action 1:  Maintain ecosystem survey and data collection efforts in the 
Northeast U.S. Continental Shelf ecosystem including the Bottom Trawl Survey, Ecosystem 
Monitoring Program, Sea Scallop Survey, Northern Shrimp Survey, Clam Survey, and 
Protected Species Surveys and expand where possible (e.g., Gulf of Maine longline survey, 
data poor species, right whale prey sampling, ocean acidification monitoring).   

• NERAP Priority Action 2:  Coordinate with other NOAA Programs, Line Offices, and partners 
to link living marine resource data, science, and management to climate science and 
research activities.  This is critical for funding new research.

• NERAP Priority Action 3:  Continue to build industry-based fisheries and ocean observing 
capabilities.



NERAP 2.0 Priority Actions (FY22-FY24)
• Tracking and projecting change, understanding mechanisms 

(NCSS Objectives 4-6)

• NERAP Priority Action 4:  Continue production of the NEFSC State of the Ecosystem reports 
and other related products that include climate relevant information that is useful to 
management.  

• NERAP Priority Action 5:  Conduct laboratory and field research on the mechanistic effects of 
multiple climate factors (e.g. temperature, ocean acidification, dissolved oxygen) on living 
marine resources with the goal of informing process-based models for single species, multi-
species, and the ecosystem.

• NERAP Priority Action 6:  Work with NOAA Oceanic and Atmospheric Research, National 
Weather Service, National Ocean Service, and academic partners to develop and improve 
regional hindcasts, forecasts, and projections of ocean and estuarine/river physics and 
biogeochemistry.



NERAP 2.0 Priority Actions (FY22-FY24)
• Informing Management (NCSS Objectives 1-3)
• NERAP Priority Action 7:  Improve spatial management of living marine resources through an increased 

utility of spatial and temporal distributions, abundance, productivity, migration, and phenology in 
management decisions.

• NERAP Priority Action 8:  Develop and use Vulnerability Analyses, Scenario Planning, and 
Management Strategy Evaluations to examine the effect of different management strategies under 
various climate change scenarios. 

• NERAP Priority Action 9: Increase social, economic, and ecosystem scientist involvement in climate 
change research through multidisciplinary work, including the Northeast Integrated Ecosystem 
Assessment, that examines relationships between various ecosystem components with the goal of 
enhancing ecosystem-based management with climate information.  

• NERAP Priority Action 10:  Development of stock assessment models (e.g. WHAM) that include 
environmental terms (e.g., temperature, ocean acidification) with a priority for stocks that have 
upcoming research track assessments.

• https://www.fisheries.noaa.gov/national/climate/climate-science-strategy-regional-action-plans  (Public comment 
closes July 29th)



NERAP 2.0 Priority Actions (FY22-FY24)
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Incorporating climate information into stock 
assessments

du Pontavice et al. 2022  (SNE-MA yellowtail flounder) 



U.S. Northeast Climate Fisheries Seminar Series 
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