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Main threads from the workplan

● Objective 1: Coordinate the review of existing and emergent climate 

information on impacts, adaptation, and residual risk.

● Objective 2: Assess key climate change impacts, adaptation actions, 

and residual risk

● Objective 3: Summarize and communicate potential risks and 

adaptation actions



GOALS
The CCTF aims to operationalize the delivery of climate change information to the Council 

including climate change information, tools, and recommendations that can help the Council 

further its ecosystem vision statement through equitable climate change adaptation pathways, 

transparent communication, utilization of diverse knowledge sources, and broad engagement. 

This module will support the Council’s capacity to:

1. More effectively incorporate climate change information from diverse knowledge holders 

into the fishery management process through transparent, effective and dynamic 

communication and engagement with communities, fishers, managers, scientists and other 

Council stakeholders with the Council and Council staff; and,

2. Evaluate and implement management measures that can: help preserve livelihoods, 

economies, health and well-being across fisheries and dependent coastal communities; 

support near- and long-term adaptation to climate change; and ensure the continued 

productivity and sustainability of the coupled social-ecological Bering Sea system.



CLIMATE CHANGE 

TASK FORCE 

(1) Map existing management process & 

identify climate information on-ramps

(2) Develop living definitions of resilience and 

adaptation

(3) Use case studies to explore climate 

impacts, responses, and indicators

(4) Review existing climate readiness 

(5) Provide framework for climate-informed 

decision making 

2020- now

Climate Change Task Force Steps

Today



Existing climate 
information on-ramps:

Ecosystem reports, ESPs, 
and ecosystem sections 
of stock assessments 

https://www.npfmc.org/climatechangetaskforce/

https://www.npfmc.org/climatechangetaskforce/


https://www.npfmc.org/climatechangetaskforce/

https://www.npfmc.org/climatechangetaskforce/


https://www.npfmc.org/climatechangetaskforce/

Climate information on ramps for fisheries management

Climate informed annual* stock and 
ecosystem assessments & EBFM advice

Climate information in near-term ecosystem 
based management targets

Climate-smart Ecosystem based fisheries 
management planning, information & design

ABC

TAC

Programmatic

https://www.npfmc.org/climatechangetaskforce/


Workplan products & activities review



On-ramp 1: Climate-informed near-term tactical advice (<2yr) 

● When: Annually as part of the annual stock assessment cycle

● Who: CCTF will summarize existing climate information and identify additional information that 

may be useful for tactical decision making (e.g., ABC harvest recommendation, gear specification, 

size-based release, area/season closures; Gavaris 2009) based on review of contributions provided 

during the Climate Adaptation meetings, as well as synthetic analysis of diverse sources of climate 

information. 

What: List of potential issues, red flags, and stock-specific indicators and emergent issues for possible 

consideration in climate-enhanced stock assessments (e.g., OA indices, temperature indices, changes in 

habitat area). CCTF will review existing climate-information included in stock assessments and will 

help summarize additional climate knowledge from various sources to help increase the speed of 

uptake of climate information into tactical decision making (as is deemed appropriate). 

Products of the CCTF annual process:

✓ Climate Ready Synthesis Report

○ → Is annual the right freq?



On-ramp 2: Climate-informed near-term strategic advice (<2yr)

● When: Annually as part of the annual stock assessment cycle

● Who: CCTF will produce this summary based on contributions provided during the Climate 

Adaptation meetings (and shared with permission from knowledge holders and with clear 

attribution of authorship, following and consistent with the co-production of knowledge approach 

), and synthetic analysis of diverse sources of climate information.

What:  An annual review of the previous year reports (including Stock assessments, Ecosystem Status 
Reports, and Socio-economic reports) in order to provide a long-term multidecadal  context of climate 
conditions and changes in the Bering Sea to inform near-term  strategic management decisions (e.g., 
climate-informed MSY proxies like 40% of B0, by-catch limits, ecological tipping points thresholds) . 

Products of the CCTF annual process:

✓ Climate Ready Synthesis Report

○ → Is annual the right freq?

○ Via the NOAA CEFI / Alaska Climate Team: climate 

briefs, ESPs, decadal predictions, risk assessments etc. 

2024-2026



On-ramp 3: Long-term strategic advice based on synthesis of climate change impacts, risks, and adaptation 

● When: The report will be bi-annual and in coordination with the Ecosystem Health Report (FEP report)

● Who: CCTF will produce this report with input from contributing authors and review from the FEP team, stakeholders and the 

public and will provide it to the Council.

● What:  EBS Climate Change and fisheries report 

○ Synthesis of diverse knowledge about climate change effects, evaluation of the scope of impacts from such change, 

suggestions about tools to aid in decision-making, and on-ramps for climate information into the Council process) 

(Objective 1 and associated Activities)

○ Evaluation and summary of key risks and short-, medium-, and long-term adaptation measures across a range of climate 

scenarios (updates to Table 1) (Objective 2 and associated Activities) 

○ Conceptual model of climate-social-ecological linkages (including direct and indirect connections)

○ Recommendations for short-, medium-, and long-term actions that could be considered and initiated through the Council 

process (Objective 3 and associated Activities)

○ Review of additional ways in which climate information can be on-ramped and operationalized within the Council process 

(especially in association with Objective 1 and its associated Activities, as well as through coordination with 

LK/TK/Subsistence Taskforce)

Products of the CCTF annual process:

✓ CSWorkshop & CSWreport and SCS7 and SCS8 report

❑ Conceptual model 

needs revisiting

○ → Could be an CEFI/ ACT product?

❑ CCTF Final report

❑ CCTF Final report



Climate impact

Ecological impact / 

response

Harvest & 

management 
impact / response

Social & economic 

impact / response

Potential indicators

CCTF Indicators workshop

True impacts and 
responses are 

interconnected

… as are adaptive 
solutions



Climate impact

Ecological impact / 

response

Harvest & 

management impact / 
response

Social & economic 

impact / response

Potential indicators

Holsman, Stram et al. in prep

KEY: Develop a process to 

collectively re-evaluate 

impacts and solutions

CCTF Indicators workshop



CCTF additional products:

● These key products will be included by reference or appended to the above-noted Synthesis Report and 

Framework, and will be developed iteratively throughout the CCTF’s work:

○ Adaptation Briefing Note 

○ Resilience Briefing Note 

○ Climate Briefing Form and Process (used for Adaptation and Climate Testimonial workshops)

○ Table of climate change drivers, impacts, potential policy/management responses, targets, and gaps/needs 

Adaptation and Climate Testimonial workshop summaries

● Coordination with LK/TK/Subsistence Taskforce and the BS FEP Team to communicate issues/topics of joint 

relevance, minimize duplicative efforts/products, and coordinate related to pertinent Activities noted above to 

follow best practices (e.g. regarding use of LK/TK/Subsistence information). 

● Periodic updates with SSC, Plan Teams, and Ecosystem Committee to provide interim synthetic climate 

information of value to ongoing work by those bodies e.g. assisting in the period update of recommendations for 

the Council’s climate-specific research priorities. 

Products of the CCTF annual process:

✓ Collaboratively and iteratively developed with stakeholders; 

need to continue to keep it up to date and inclusive



https://www.npfmc.org/climatechangetaskforce/

Stram et al. 2021

Living (evolving) definition of Resilience & Adaptation

“adaptation to support climate resilient social-ecological systems 

includes ecosystem-based management policies that embrace 
uncertainty, adjust at a rate that is consistent with observed changes 
(e.g., allows communities and fisheries to adapt in a proactive rather 

than a solely reactive manner), are inclusive of diverse knowledge 
sources and information that may change and evolve over time”

https://www.npfmc.org/climatechangetaskforce/
https://www.npfmc.org/wp-content/PDFdocuments/membership/CCTF/ClimateChangeActionModFinalWorkplan_2021.pdf


CCTF additional products:

● These key products will be included by reference or appended to the above-noted Synthesis Report and 

Framework, and will be developed iteratively throughout the CCTF’s work:

○ Adaptation Briefing Note 

○ Resilience Briefing Note 

○ Climate Briefing Form and Process (used for Adaptation and Climate Testimonial workshops)

○ Table of climate change drivers, impacts, potential policy/management responses, targets, and gaps/needs 

Adaptation and Climate Testimonial workshop summaries

● Coordination with LK/TK/Subsistence Taskforce and the BS FEP Team to communicate issues/topics of joint 

relevance, minimize duplicative efforts/products, and coordinate related to pertinent Activities noted above to 

follow best practices (e.g. regarding use of LK/TK/Subsistence information). 

● Periodic updates with SSC, Plan Teams, and Ecosystem Committee to provide interim synthetic climate 

information of value to ongoing work by those bodies e.g. assisting in the period update of recommendations for 

the Council’s climate-specific research priorities. 

Products of the CCTF annual process:

✓ Collaboratively and iteratively developed with stakeholders; 

need to continue to keep it up to date and inclusive CCTF Final report : 

additional ideas to 

consider

❑ CCTF Final report

✓ CCTF Process just the start, 

more/broader approach needed

✓ CCTF Process complete



LKTKS on-ramps



Pens Down by Nov 11th, 

Post by Nov 15 th

REPORT Components

● CCTF recommendations

● Toolbox / CSW Table X tools

● Adaptation definition

● Resilience definition

● Mental modeling (final figure needed)

● Climate briefings recommendation

● CRS

● Review of progress towards workplan

CCTF Final Report:

Build off the Climate Ready Synthesis & 

the Climate Scenarios Workshop report

Draft CCTF Guidelines?

https://www.npfmc.org/wp-

content/PDFdocuments/Publications/Misc/ClimateReadinessSynthesis2022.pdf



CCTF Final Report: Framing & themes



Climate Readiness Synthesis 2022

CRS 

Categories

https://www.npfmc.org/wp-content/PDFdocuments/Publications/Misc/ClimateReadinessSynthesis2022.pdf

Status 
reports

Knowledge & 
Information

Management Process



5th National Climate Assessment 2023

https://nca2023.globalchange.gov/chapter/10/#fig-10-4

“Adaptation can occur at many organizational scales—from individuals to 
governance systems.” Chp 10



Socio-institutional 
adaptation

Built 
infrastructure 
& technology

Marine 
Nature-based 

Solutions

Chp. 3: Oceans

Adaptation (IPCC WGII)

Chp3: www.ipcc.ch/report/sixth-assessment-report-working-group-ii



Mason et al. 2023. Linking knowledge and action for climate-ready fisheries: Emerging best practices across the US
 https://doi.org/10.1016/j.marpol.2023.105758

https://doi.org/10.1016/j.marpol.2023.105758


Yua et al. 2022. https://doi.org/10.5751/ES-12960-270134

Supporting knowledge diversity

https://doi.org/10.5751/ES-12960-270134


Norman et al. in prep

❑ Scenario planning, workshops, and 

collaborations to identify regionally, locally, 

and culturally tailored solutions & tools

❑ Providing meaningful and actionable advice 

requires an multidisciplinary approach & 

sustained support

❑ Holistic and shared solutions can emerge 

from collaborative discussions within teams 

with diverse expertise & knowledge

Collaborative approach to climate solutions



UNFCCC 2022 Nationally Determined Contributions Synthesis report

With full implementation of the 2022 
revised NDCs and conditional elements

Fisheries have higher 

risk above this 

(SSP585, RCP8.5)

Fisheries may have 

lower risk below this 

(SSP126)

https://unfccc.int/ndc-synthesis-report-2022

Paris Agreement Figure: https://sustainability.yale.edu/explainers/yale-experts-explain-paris-climate-agreement

• Nationally determined contributions (NDCs) are 
at the heart of the Paris Agreement and the 
achievement of its long-term goals.

• NDCs embody efforts by each country to reduce 
national emissions and adapt to the impacts of 
climate change. 

• The Paris Agreement (Article 4, paragraph 2) 
requires each Party to prepare, communicate and 
maintain successive nationally determined 
contributions (NDCs) that it intends to achieve.

• Parties shall pursue domestic mitigation 
measures, with the aim of achieving the 
objectives of such contributions.

https://unfccc.int/node/617


1) Carbon mitigation is critical 

for productive fisheries & 

effective adaptation

2) Adaptation planning is 

needed to support equitable 

climate response & 

resilience

3) Ecosystem Based 

Management is a framework 

to support inclusive, 

dynamic, & equitable 

climate planning

Needed : Sustained support for 

coordinated climate change 

adaptation planning and climate-

integrated tools & advice for 

fisheries management



CCTF Final Report: Future directions

AFSC ACT + Council (as an example)



Climate, Ecosystems, & Fisheries Initiative

The Alaska Climate/CEFI Team (ACT)

Kirstin Holsman

kirstin.holsman@noaa.gov

NOAA AFSC

2024

mailto:kirstin.holsman@noaa.gov


Climate-informed 
ecosystem & fisheries 

advice

Climate, ocean, & 
living marine 

resource forecasts 

Engagement & 
information sharing 

towards climate-smart 
decision making

Alaska’s Climate Ecosystem and Fisheries Initiative

Teams Teams

Strategic planning & response

spatial 

management

Climate adaptation 

planning & response

climate- smart targets

Status
Climate-informed advice

Economic value

Species, stock & 

ecosystem status

climate-informed  

forecasts & projections
Non-$ value

Adaptation support 

X

Climate-integrated 
models

Distribution 

models

habitat

survival



Pacific                               Arctic                                Atlantic

CEFI-OAR High resolution models (operational delivery)
• hindcasts
• seasonal forecasts

• decadal predictions 

• multidecadal climate change projections

CEFI High resolution oceanographic model (MOM6) grids

NOAA’s Climate Ecosystem and Fisheries Initiative (CEFI)

(e.g., sea ice, water temp, pH, winds, currents, zooplankton)



Climate, Ecosystems, & Fisheries Initiative

National CEFI Component Workflow

32

32

Global climate 
models

1. GFDL & other 

modeling centers 
Regional ocean models 

- retrospective simulations,

- predictions (seasonal, decadal) & 

- projections (multi-decadal)

Widely-applicable 

ocean variables

Application-specific 

ocean variables

2. CEFI Regional Ocean Modeling Teams 

Data portal(s)

3. CEFI Data 

Portal Team

Open science and data 

Advice for Decision Makers
Ecological and 

socioeconomic models

Climate informed tools & 

advice 

(e.g., stock assessments, 

risk assessments, MSEs, 

ESPs, ESRs)

Stock

4. CEFI Regional Decision Support Teams 



Climate, Ecosystems, & Fisheries Initiative

Engagement 

& 

coordination

33

33

Global climate 
models

1. GFDL & other 

modeling centers 

Ecological and 

socioeconomic models

Climate informed tools & 

advice 

(e.g., stock assessments, 

risk assessments, MSEs, 

ESPs, ESRs)

Stock

4. CEFI Regional Decision Support Teams 

Advice for Decision Makers

Data portal(s)

3. CEFI Data 

Portal Team

Open science and data 

Regional ocean models 

- retrospective simulations,

- predictions (seasonal, decadal) & 

- projections (multi-decadal)

Widely-applicable 

ocean variables

Application-specific 

ocean variables

2. CEFI Regional Ocean Modeling Teams 

National CEFI Component Workflow



Climate, Ecosystems, & Fisheries Initiative

What are Decision Support Teams?

Transdisciplinary nested teams that will help deliver climate informed products and advice, 

specifically tailored to decision maker needs.

DSTs
IRA FTEs

Existing FTEs

Additional NOAA

collaborators

Non-NOAA partners

Decision Makers 

& partners

Module 
Teams

1) Understand current capacity for inclusion 

of climate informed advice

2) Identify near-term needs for CI-advice

3) Identify long-term needs for development

4) Link CEFI, IEA, Stock Assessment, and 

Other NOAA products to meet needs

Support and co-

leverage 

not repeat or re-

invent



NOAA Climate, Ecosystems, & Fisheries Initiative

                        

DSTs
New FTEs

Existing FTEs

Additional NOAA

collaborators

Non-NOAA partners

Decision Makers 

&  partners

Module 
Teams

Co-generate regionally,  

locally, and community 

tailored tools & advice

ACT
The AFSC Decision Support Team is called the 

“ACT”, for the Alaska CEFI/Climate Team 

(being formed Fall/winter2024)



Climate, Ecosystems, & Fisheries Initiative

Decision Support Delivery Steps

36

Step 1: Engagement & Partnership Building

Identify key partners and collaborators and begin or 
advance discussions around climate change planning and 
needs

2024

Step 2: Co-identify on-ramps

In coordination and collaboration with partners and 
decision makers, identify existing and needed climate 
specific decision support needs

2024

Step 3: Co-identify needs & prioritize

Co-identify needs and prioritize decision support 
information, needs, and products

2025

Step 4: Design, build & TEST 

Match resources and tools to needs and test skill 
relative to co-identified metrics of performance

2025

Step 5: Deliver & refine

Deliver decision support tools and advice; iterate 
and refine products with feedback and 
engagement

2027

Decision 
Support 

Teams

IRA FTEs

Existing FTEs

Additional NOAA

collaborators

Non-NOAA partners

Decision Makers 

&  partners

Module 
Teams

● Is there an existing tool/product that meets the need?
● Do the scales match advice?

● Does the output skillfully meet needs?

Test ocean model output 

Parallel process

MOM6



US Integrated Modeling projects

Alaska Climate Integrated 

Modeling Project (ACLIM)

Gulf of Alaska Climate 

Integrated Modeling 
Project (GOACLIM)

West Coast Climate 

Integrated Modeling 
Project (Future Seas)

Northeast Climate 

Integrated Modeling 
Project (NCLIM)

Modeling the adaptation cycle to help 
inform effective response

https://www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integrated-modeling-project
https://www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integrated-modeling-project
https://www.fisheries.noaa.gov/alaska/ecosystems/gulf-alaska-climate-integrated-modeling-project
https://www.fisheries.noaa.gov/alaska/ecosystems/gulf-alaska-climate-integrated-modeling-project
https://www.fisheries.noaa.gov/alaska/ecosystems/gulf-alaska-climate-integrated-modeling-project
https://future-seas.com/
https://future-seas.com/
https://future-seas.com/
https://gmri.org/projects/northeast-climate-integrated-modeling-nclim/
https://gmri.org/projects/northeast-climate-integrated-modeling-nclim/
https://gmri.org/projects/northeast-climate-integrated-modeling-nclim/


Climate, Ecosystems, & Fisheries Initiative

An ambitious timeline for deliverables  

38

Year East Coast West Coast and Arctic Great Lakes, Pacific Islands

FY23 Initial hindcast Initial Configuration

FY24
Hindcast update, retrospective 

seasonal predictions

Initial hindcast Initial configuration

FY25

Hindcast update, retrospective 

decadal predictions, initial climate 

change projections

Hindcast update, retrospective 

seasonal predictions, initial 

climate change projections

Initial hindcast

FY26

Hindcast update, expanded 

projections, seasonal outlooks 

reliably delivered

Hindcast update, retrospective 

decadal predictions, initial climate 

change projections

Hindcast update, retrospective 

seasonal predictions, initial climate 

change projections

FY27

All products reliably delivered Hindcast update, expanded 

projections, seasonal outlooks 

reliably delivered

Hindcast update, retrospective 

decadal predictions, initial climate 

change projections

FY28

All products reliably delivered All products reliably delivered Hindcast update, expanded 

projections, seasonal outlooks 

reliably delivered

FY29 All products reliably delivered All products reliably delivered All products reliably delivered

Updated oct 2024



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice

Hindcasts

● High retrospective skill
● Used to “train” or conditionally fit models (rec, assessments,etc)

● Can be used to set ABC and TAC (with persistence forecasts)
● Strategic advice on EBM/EBFM (e.g., changes to ecosystem)
● Used to help supplement or extend survey data 

v
a

r

Past ←  → Future

Time



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Seasonal forecast

● High predictive skill
● Used to set ABC (eco-forecasts)

● Could inform TAC, markets, Allocation
● disaster prep & financing (e.g. MHW forecast)
● bycatch risk reduction

Time



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Seasonal forecast

Time

Long-term projections

● Scenario approach of alternative plausible futures
● Scenario planning

● Testing models via Management Strategies over multiple decades
● Spatial management planning for shifting distributions
● EBM - cross sectoral management strategies

● Support for long-term strategic planning, mitigation planning, 
allocation agreements and conflict prevention/resolution measures



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Time

Long-term projections

● Scenario approach of alternative plausible futures
● Scenario planning

● Testing models via Management Strategies over multiple decades
● Spatial management planning for shifting distributions
● EBM - cross sectoral management strategies

● Support for long-term strategic planning, mitigation planning, 
allocation agreements and conflict prevention/resolution measures

Historical runs

● Used to bias correct projections (in some cases)
● Used for climate change attribution (e.g., Natural historical runs)



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Time

Long-term projections

● Scenario approach of alternative plausible futures
● Scenario planning

● Testing models via Management Strategies over multiple decades
● Spatial management planning for shifting distributions
● EBM - cross sectoral management strategies

● Support for long-term strategic planning, mitigation planning, 
allocation agreements and conflict prevention/resolution measures

Historical runs

● Used to bias correct projections (in some cases)
● Used for climate change attribution (e.g., Natural historical runs)



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Time

Long-term projections

Historical runs

● Used to bias correct projections (in some cases)
● Used for climate change attribution (e.g., Natural historical runs)

Decadal predictions

● Rebuilding plans
● Strategic planning for investments, ecosystem targets, ESA

● Disaster planning
● New Fisheries Management Plans
● Survey design and budgeting



Climate, Ecosystems, & Fisheries Initiative

Matching scales to tools & advice
v
a

r

Past ←  → Future

Time

Hindcasts

Time

Long-term projections

Historical runs

Seasonal forecast

Advice “on-ramps”

Stram, Holsman, et al., 2021. NPFMC Climate change taskforce workplan.

Decadal predictions



Climate change information & 
advice is needed. 

We know how to do it now.

Various people, organizations, 
communities, and experts will 
continue to provide it… 

Continuing to build a council 
process for incorporating 
that information is essential



Cross walk to CSW table
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