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9. Summary - Hits, Misses, and Next Steps

Following the release of the NCSS in 2015, one of the first actions was to establish a climate 
team in each region.  The teams consisted of personnel from the Science Centers and Regional 
Offices who worked with regional partners to develop their Regional Action Plans outlining 
climate-related goals and activities to reach those goals over the ensuing 3-5 years.  As 
highlighted in the preceding chapters, great progress has been made in each region.  Taking 
stock of the various actions and accomplishments, here we identify areas where the greatest 
amount of progress has been made, as well as areas that should now or continue to be focal 
points for further effort.  The intent is to identify specific needs that can help to guide the 
development of an updated set of RAPs (RAP 2.0) for each of the regions that will set goals, 
identify appropriate metrics, and outline specific actions to be carried out over the next three to 
five years. 

The NCSS originally provided a suite of recommended priority actions to help NOAA Fisheries 
address its mandates in a changing climate.  The actions were grouped into time-frames, with 
three actions recommended to be adopted and executed first, and others recommended for the 
“near-term”, “medium-term”, and “long-term” as resources (time, personnel, funding) allow (see 
pages 44-47 of the NCSS for the list of actions). 

So how did we do?  Looking back on the last five years, it is evident that NOAA Fisheries is 
much better off in terms of the ability to detect, identify, forecast and react to climate-related 
changes and their impact on the Nation’s fisheries and fishery-dependent communities.  There 
is strong scientific infrastructure across the regions that supports the science enterprise needed 
to fulfill the NOAA Fisheries mandates.  This infrastructure has been key to maintaining, and in 
some cases expanding, fishery and ecosystem surveys and observations needed to track 
changes and provide early warnings of the impacts of climate change.  Close working 
relationships with federal, state, academic, NGO, and industry partners have also been valuable 
for leveraging resources for surveys and observations as well as expanding capabilities to 
conduct additional research and develop indicators to track changes and understand 
mechanisms.  Most regions have developed ecosystem status reports to provide easy access to 
information on the status of various physical, chemical and biological components of the 
ecosystem, and their trends over time.  Overall, a great deal of progress and success has been 
achieved on the lower tiers of the NCSS objective pyramid with actions focused on maintaining 
and improving a strong scientific foundation and the ability to track ecosystem changes (Table 
9.1a). 

The middle tiers of the NCSS pyramid focus on a better mechanistic understanding of climate 
impacts on LMRs, developing projections of future climate and ocean conditions, and identifying 
what species are most vulnerable to current and anticipated climate and ocean conditions.  
Progress in this realm was good.  Climate Vulnerability Assessments (CVAs) for fishery species 
were conducted in each of the regions, and larger basin-scale assessments were conducted for 
marine mammals and sea turtles.  Other efforts progressed a bit more heterogeneously (see 
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Table 9.1b).  Partnerships between NMFS and OAR through the COCA and MAPP programs 
helped to provide additional funding for focused research to better understand mechanisms of 
climate impacts on fisheries and develop regional physical and biological models to improve 
forecasts.  Initial funding was focused in a few regions (NE, Bering Sea, West Coast) and has 
been expanding to other regions. 
 
Ultimately, the goal of the NCSS is to provide the necessary science and information to support 
the needs of managers working to sustainably manage living marine resources in a changing 
climate.  The top tiers of the NCSS pyramid (Figure 1.1) address this goal.  Progress in these 
upper tiers is dependent upon the lower tiers, and has been relatively limited (see Table 9.1c) 
as most of the effort has been in building and strengthening the supporting science.  One of the 
priority actions for helping to better inform management was to build capacity to conduct 
management strategy evaluations (MSEs).  This is similarly a priority highlighted in the NOAA 
Fisheries Ecosystem-Based Fisheries Management Roadmap (NMFS, 2017) and Next 
Generation Stock Assessment Improvement Plan (Lynch et al., 2018).  Good progress has been 
made in increasing capacity in each of the regions to conduct MSEs.  For example, a promising 
framework (the Alaska Climate Integrated Modeling Project52) specifically for evaluating 
management strategies for changing climate and ocean conditions has been developed and 
piloted for the Eastern Bering Sea.  Efforts are underway to develop similar frameworks in other 
regions (California Current [Future Seas Project], Gulf of Alaska, Northwest Atlantic). 
 
As stated earlier, NOAA Fisheries has made substantial progress over the last five years 
towards achieving the goals of the NCSS, but it is clear there is still much to be done.  Each 
region continues to have their own specific goals that account for the types of climate impacts 
being felt in the region and the resources they have available to address those impacts.  
However, national efforts to share expertise and other resources across the regions should 
improve the ability to develop similar capabilities in each region. 
 
This progress report summarizes accomplishments towards implementing the NCSS over the 
last five years.  A number of goals have been met, many are progressing, and others are in 
clear need of additional effort.  Many of the recommended actions listed in the NCSS, 
particularly those expected to be addressed over the “medium-term”, are important to achieve 
as we continue to build towards a climate-ready NOAA Fisheries.  Several in particular are 
highlighted below for priority consideration within each of three categories of the NCSS 
objectives:  
 
Infrastructure and tracking change 

● Rebuild ecosystem surveys to previous levels and expand where needed to fill in spatial 
and temporal gaps and account for anticipated shifts in species distributions  

● Work with partners to leverage capacity and resources 
● Produce regular updates of Ecosystem Status Reports in each region 

                                                
52 https://www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integrated-modeling-project  

https://spo.nmfs.noaa.gov/content/tech-memo/noaa-fisheries-climate-science-strategy-five-year-progress-report
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● Ensure adequate resources are dedicated to climate-related research, process-oriented 
research (target a level of 10% of science budget) 

 
Understanding mechanisms and projecting future conditions 

● Identify regional data gaps and devise data collection and research programs to fill 
biological, physical, and socio-economic information needs 

● Advance regional ocean and biogeochemical models 
● Develop centralized databases and web tools to provide easy access to ecosystem and 

fisheries information, including species distribution shifts, ecosystem indicators, and 
stock status 

 
Inform management 

● Establish climate-smart terms of reference for incorporating climate and ecosystem 
information into management and policy areas (e.g. FMPs, FEPs, permitting, recovery 
plans, etc.) 

● Work with fishery management councils to identify future climate and ecosystem 
scenarios (Scenario Planning) and evaluate risks and risk policies 

● Operationalize MSE frameworks.  This includes working with fishery management 
councils to identify their needs and identifying strategies robust to anticipated climate, 
ecosystem, and socio-economic conditions 

● Present Ecosystem Status Reports to fishery management councils on an annual basis. 
● Account for changing productivity and distribution for climate-smart BRPs 

 
Clearly, meeting these goals will require enhanced and dedicated resources to support data 
collection and management efforts, IT infrastructure and modeling capacity, and fostering strong 
communication between scientists, managers, and stakeholders.  Working together to support 
and address climate science and management needs will allow NOAA Fisheries to better meet 
its stewardship responsibility for the Nation’s living marine resources.   
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Table 9.1a.  Progress on a selection of actions identified in the NCSS.  Size and value of 
numbers indicate level of progress.  4 = completed; 3 = much; 2 = some; 1 = little. 

Infrastructure and Tracking Change 

 NE Mid- 
Atl 

South 
Atl 

Gulf 
Mex 

West 
Coast 

Bering 
Sea 

Gulf
Ak 

Pac. Isl. 

Establish/strengthen 
ESRs 4 4 1 3 4 4 4 3 

Establish regional 
climate-LMR teams 4 4 4 4 4 4 4 4 

Develop RAP 4 4 4 4 4 4 4 4 

Initiate or expand 
partnerships 4 4 2 2 4 4 4 3 

Bolster capacity to 
implement the NCSS 

3 3 2 2 3 3 3 3 

Ensure adequate 
resources dedicated to 
climate-related 
research 

3 2 1 1 1 3 1 1 

Increase awareness of 
and training on the 
impacts of climate 
change on LMRs 

3 3 2 2 3 2 2 1 
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Table 9.1b.  Progress on a selection of actions identified in the NCSS.  Size and value of 
numbers indicate level of progress.  4 = completed; 3 = much; 2 = some; 1 = little. 

Understand Mechanisms and Project Future Conditions 

 NE Mid- 
Atl 

South 
Atl 

Gulf 
Mex 

West 
Coast 

Bering 
Sea 

Gulf
Ak 

Pac. Isl. 

Conduct Vulnerability 
Assessments 4 4 3 3 4 4 1 3 

Strengthen production 
and delivery of output 
from climate-driven 
ROMs 

3 3 1 1 2 3 2 1 

Strengthen output from 
regional models for 
projecting climate 
impacts on LMRs in 
coastal and freshwater 
habitats 

2 3 1 1 3 2 2 2 

Identify and support 
process research 
linking changing 
climate and ocean 
conditions to LMR 
dynamics 

3 3 2 2 3 3 2 2 

Organize and conduct 
regime-shift detection 
workshops for each 
region. 

1 1 1 1 4 1 1 1 
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Table 9.1c.  Progress on a selection of actions identified in the NCSS.  Size and value of 
numbers indicate level of progress.  4 = completed; 3 = much; 2 = some; 1 = little. 

Inform Management 

 NE Mid- 
Atl 

South 
Atl 

Gulf 
Mex 

West 
Coast 

Bering 
Sea 

Gulf
Ak 

Pac. Isl. 

Develop capacity to 
conduct MSEs 

3 3 2 2 3 3 2 2 

Establish climate 
smart ToRs to apply to 
LMR management 
requirements 

1 1 1 1 1 1 1 1 

Evaluate risk policies 
under changing 
climate and ocean 
conditions 

1 3 1 1 1 2 1 1 

Conduct MSEs for 
climate scenarios in 
extant ecosystem and 
population models 

1 1 1 1 3 3 2 1 

Establish and 
implement standards 
and guidelines for 
incorporating climate 
into FMPs and FEPs 

1 1 1 1 1 3 1 2 

Establish science-
based approaches for 
shifting BRPs to 
account for changing 
conditions 

NA NA NA NA NA NA NA NA 
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