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Challenge: Need to implement coordinated and collaborative 
adaptation & mitigation planning to prepare for and respond to climate 
change impacts

Opportunity: Climate-informed and inclusive EBM/EBFM has 
potential to effectively address climate change challenges (*most often if 
coupled with climate mitigation)



Ecosystem Based Management Continuum

Dolan et al. 2016 https://doi.org/10.1093/icesjms/fsv242

https://doi.org/10.1093/icesjms/fsv242


Single species 
management

Fisheries 
focused 
management



Ecosystem 
Approach to
Fisheries 
Management

Fisheries 
focused 
management

● Consider ecological & climate 
effects on focal species



Ecosystem 
Based 
Fisheries
Management

Managing 
fisheries from 
a whole 
ecosystem 
perspective

● Consider ecological & climate 
effects on focal species

● Consider (& manage for) 
ecological impacts of harvest on 
other parts of the ecosystem



Ecosystem 
Based 
Management

Taking a whole 
ecosystem 
perspective to 
manage all 
resources

Balance multiple 
interacting 
pressures, 
benefits, & 
interconnected 
responses across 
the system & 
sectors



● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules

Risk Tables

 Ecosystem
Socioecon

Profiles

● Fishery impacts on target spp

● Changes in habitat

● Surveys of size and abundance

● Fishery information

● Information from harvesters

+  Ecosystem
Status
Report

Stock 
assessment 

report

● Multiple fishery & non-fishery effects on 
system interactions, connections, and 
services (often spatial)

● Cumulative effects of multiple activities 
on habitats and ecosystem function

● Accounting for plurality of perspectives 
and needs in tradeoff analyses, 
activities, & agreements across 
multiple sectors.

+ Ocean 
management 

plan

EAFM EBFM EBM

ACEPO



● Fishery impacts on target spp

● Changes in habitat

● Surveys of size and abundance

● Fishery information

● Information from harvesters

Stock 
assessment 

report

Spawning Biomass

Barbeaux  et al.  (2020) doi: 10.3389/fmars.2020.00703
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2019

EBFM

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules

+Stock 
assessment 

report

EAFM

● Fishery impacts on target spp

● Changes in habitat

● Surveys of size and abundance

● Fishery information

● Information from harvesters

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules

Risk Tables

 Ecosystem
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 Ecosystem
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Report

ACEPO



2019

EBFM

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules
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report

EAFM

● Fishery impacts on target spp

● Changes in habitat

● Surveys of size and abundance

● Fishery information

● Information from harvesters

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules
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2019

https://www.npfmc.org/bering-sea-fishery-ecosystem-plan/

EBFM

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules

Risk Tables
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 Ecosystem
Status
Report

ACEPO



2020
Local Knowledge, 
Traditional Knowledge & 
Subsistence Information 
Task Force

Climate Change
Task Force2019

Eastern Bering Sea Fisheries Ecosystem Plan (FEP)

2019

https://www.npfmc.org/bering-sea-fishery-ecosystem-plan/

2020



Local Knowledge, Traditional Knowledge, and Subsistence Task Force 

https://meetings.npfmc.org/CommentReview/DownloadFile?p=01b5068d-0440-46af-ab1e-50b899ae2faf.pdf&fileName=LKTKS%20Protocol.pdf

https://meetings.npfmc.org/CommentReview/DownloadFile?p=01b5068d-0440-46af-ab1e-50b899ae2faf.pdf&fileName=LKTKS%20Protocol.pdf


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

Climate information “on ramps” for EBFM

Climate informed annual* stock and 
ecosystem assessments & EBFM advice

Climate information in near-term ecosystem 
based management targets

Climate-ready Ecosystem Based Fisheries 
Management planning, information & design

KEY: Matching climate information & 
projections to scale of decision making & advice

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


+Stock 
assessment 

report + Ocean 
management 

plan

EAFM EBFM EBM

● Fishery impacts on target spp

● Changes in habitat

● Surveys of size and abundance

● Fishery information

● Information from harvesters

● Multiple fishery effects on system 
interactions & connections

● Eval, risk, trends & tipping points in 
ecosystem indicators as a function of 
harvest levels (e.g., diets)

● Account for ecosystem targets & limits 
(as prey, bycatch, or predators) in 
harvest control rules

● Multiple fishery & non-fishery effects on 
system interactions, connections, and 
services (often spatial)

● Cumulative effects of multiple activities 
on habitats and ecosystem function

● Accounting for plurality of perspectives 
and needs in tradeoff analyses, 
activities, & agreements across 
multiple sectors.

Risk Tables

 Ecosystem
Socioecon

Profiles

 Ecosystem
Status
Report

ACEPO



● Multiple fishery & non-fishery effects on 
system interactions, connections, and 
services (often spatial)

● Cumulative effects of multiple activities 
on habitats and ecosystem function

● Accounting for plurality of perspectives 
and needs in tradeoff analyses, 
activities, & agreements across 
multiple sectors.

Ocean 
management 

plan

EBMWhy might we need cross-sector decision making?

Because social-ecological systems are complex 
networks, climate change impacts multiple parts of 
the system at the same time, and a response in one 
area can impact adaptation effectiveness in another. 

If we don’t account for that we might: 

● Inadvertently amplify climate impacts
● Expand inequities in the system
● May not see the whole picture and miss 

impacts that are lagged
● Might react too slowly…

                   or too strongly…



https://nca2023.globalchange.gov/all-figures/#10 

Ecosystem Based Management is a 
framework to support complex, 

cross-sector decision making

Climate-related experiences & actions 
connect with many other activities & contexts.

https://nca2023.globalchange.gov/all-figures/#10


● Ecosystem Based Management (EBM) is 
a framework that considers complex social 
& ecological interdependencies

● Often supports interdisciplinary 
collaborations in order to understand 
social-ecological connections

● Recent advancements include bringing 
climate change impacts & response – both 
ecological and social – into EBM planning 
& advice to support resilience

● Broader more complex EBM is needed for 
climate advice & places an increased 
emphasis on transdisciplinary approaches 
& bridging multiple knowledge systems

Climate change & EBM

https://learnz.org.nz/seaweedaquaculture211/discover/ecosyst
em-based-management 

https://learnz.org.nz/seaweedaquaculture211/discover/ecosystem-based-management
https://learnz.org.nz/seaweedaquaculture211/discover/ecosystem-based-management




predictive tools to reduce uncertainty



NOW

PAST
FUTURE

Hindcasts
(1970 → now)

Forecasts
(now → +1 yr)

Predictions
(+10y → +15 yr)

Projections
(now→ +100 yr)

Nowcasts
(realtime)

What happened?

What is happening?
What will happen?

What is expected?

What is possible?



Slide: Kelly Kearney (AFSC)

Current Bering10K high resolution oceanographic seasonal forecasts

https://beringnpz.github.io/roms-bering-sea/B10K-dataset-docs/



Current Bering10K high resolution oceanographic seasonal forecasts

Slide: Kelly Kearney (AFSC)

CEFI MOM6
Forecasts
(avail in 2026)



https://mgoodman.shinyapps.io/aclim2_sdms_explorer/ 

Open Science: interactive species distribution tools

Interactive tools to 
explore spatial 
distribution changes Arrowtooth

https://mgoodman.shinyapps.io/aclim2_sdms_explorer/
https://mgoodman.shinyapps.io/aclim2_sdms_explorer/
https://mgoodman.shinyapps.io/aclim2_sdms_explorer/


Build on progress from Integrated Modeling Projects

High resolution climate forecast, hindcasts, decadal predictions & projections



Build on progress from Integrated Modeling Projects

Recognizing that building meaningful advice 
requires a sustained multidisciplinary approach
(from information and data sharing to advice)



Inclusive processes to assess impacts, 
trade-offs, and solutions



Koehen et al. 2022 Social-ecological vulnerability of fishing communities to climate change: A 
U.S. West Coast case study. DOI:10.1371/journal.pone.0272120

Collectively understand:

● Climate drivers

● Climate impacts

● Value & importance

● Sensitivity & dependency 

● Adaptive capacity

https://www.semanticscholar.org/paper/Social-ecological-vulnerability-of-fishing-to-A-Koehn-Nelson/044dbe2e9d0b611267d7f5d34940f6391aeccd34
https://www.semanticscholar.org/paper/Social-ecological-vulnerability-of-fishing-to-A-Koehn-Nelson/044dbe2e9d0b611267d7f5d34940f6391aeccd34
https://doi.org/10.1371/journal.pone.0272120


NCA5 31.2: Adaptation Actions Defined by Multiple Factors
Adaptation outcomes are the result of individual and group values and decision-making processes and constraints.



NCA5 31.2: Adaptation Actions Defined by Multiple Factors
Adaptation outcomes are the result of individual and group values and decision-making processes and constraints.

Explore details about how these 
differ between scenarios (or not)



Does climate readiness need inclusive and 
cross-sector EBM? Why or why not?

If so how, who, and why? Specifics…

● Sectors

● Timelines (how far ahead is it needed)

● Timeframes (when ? soon, next decade +..)

● Data & information specifics

● Management tools (specific strengths, 
weaknesses of each approach)



https://www.npfmc.org/how-we-work/management-policies/

How might these 
change across 

scenarios? 



https://www.npfmc.org/how-we-work/management-policies/

Changes to fish 
distributions (& 
fishing grounds)

Climate 
impacts on 
growth, survival 
& biomass

Climate change 
(oceanography) 

Climate 
impacts 
ecosystems 
& food webs

Climate 
Informed 

EBM 
advice



QUESTIONS?


