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Outline for today’s talk

a) Overview of Council Actions [Stram] 10 mins

b) Overview of ACLIM & GOACLIM HCRs [Holsman] 10mins

i) SSC Workshop

1) Stage 1 HCRs (4)
2) Cap evalations
3) Simulation evaluation criteria
4) Stage 1 focal species

a) Next steps & feedback towards a workplan [Stram & 
Holsman 5 mins]
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● Update PTs on HCR and Cap analyses presently 
underway through ACLIM & GOACLIM

● PT feedback on key questions and considerations
● Use that to help inform a council work plan (draft in 

Feb 2026 (T), potential approval June 2026)

GOAL TODAY



2020 2021 2022

Climate 
Readiness 
Synthesis 

Report

Climate Scenarios Workshop proposal
Reviewed FEP goals and indicators & 
research priorities

2023. 2024

CCTF
Final ReportClimate On-

ramps 

CCTF work plan
Adaptation & 

Resilience definitions

CCTF Start

CCTF Timeline

Council Motion



NPFMC CCTF

https://www.npfmc.org/wp-content/uploads/Climate-Change-Task-Force-final-report-_Feb2025.pdf


NPFMC Dec. 2024 Motion

https://meetings.npfmc.org/CommentReview/DownloadFile?p=30abacdb-fbef-44b4-9026-9b40ce837ba5.pdf&fileName=D1%20MOTION%20Climate%20workplan.pdf


2020 2021 2022

Climate 
Readiness 
Synthesis 

Report

Climate Scenarios Workshop proposal
Reviewed FEP goals and indicators & 
research priorities

2023. 2024

CCTF
Final ReportClimate On-

ramps 

CCTF work plan
Adaptation & 

Resilience definitions

CCTF Start

CCTF Timeline

Council Motion



2025 2026 2027

Pending work plan, Council 
prioritization and staff availability

2028. 2029

SSC 
Alternative 

HCR 
Workshop

ID Climate work plan priorities 
including HCR workshop

Council Motion

Council Workplan

Draft work plan to SSC Feb (T), 
finalize June 



● Which stocks are most sensitive?
○ SSC suggestion to consider P cod, pollock 

(BSAI and GOA), AK sablefish, snow crab, 
BBRKC

○ Plan team feedback?  
● Which if any should use an alternative HCR?
● What are options for alternative HCRs?
● How do the caps x HCR interact?

Workplan goals/needs 
could focus on answering questions such as:
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Phase 1 (2025/2026) HCR & 
total yield cap evaluations



AFSC Integrated Climate Modeling Projects



ACLIM & GOACLIM Overviews in eAgenda

Hollowed et al. 2020

https://meetings.npfmc.org/Meeting/Details/3093
https://meetings.npfmc.org/CommentReview/DownloadFile?p=251ccf2c-6c51-4b22-810d-11658c33a920.pdf&fileName=Modeling%20Climate%20Change%20Impacts.pdf
https://doi.org/10.3389/fmars.2019.00775


Goal: To address climate 
& ecosystem information needs 

with best available science & tools

What to expect? 
● Project physical and ecological 

conditions under alternative levels of 
global carbon mitigation

● Characterize uncertainty

What can be done?
● Evaluate effectiveness of adaptation 

actions including those supported by 
fisheries management 

Scenarios form the basis for 
comparative simulations & 

Management Strategy 
Evaluations



High resolution
oceanographic 
models forced 

by climate

Little warming (ssp126) High warming (ssp585)

Supporting Publications
Goodman et al. (2024), Punt et al. (2023), Szuwalski et al. (2023), Olmos et al. (2023), McHuron et al.  (2024), Barnes et al. (2022), Thorson et 
al. (2021), Whitehouse et al. (2021), Kearney et al (2020), Pilcher et al. (2022), Hollowed et al. (2020), Roveliini et al. 2024

CLIM Models & Simulations



High resolution
oceanographic 
models forced 

by climate

Supporting Publications
Goodman et al. (2024), Punt et al. (2023), Szuwalski et al. (2023), Olmos et al. (2023), McHuron et al.  (2024), Barnes et al. (2022), Thorson et 
al. (2021), Whitehouse et al. (2021), Kearney et al (2020), Pilcher et al. (2022), Hollowed et al. (2020), Roveliini et al. 2024

GOA-CLIM Atlantis
A. Rovellini

CLIM Models & Simulations



Strategic foresight & predictions
Research & development

Long-term operational support

Climate & Ecological (CE) forecasts
CE assessment & foodweb models
CE informed SDMs
CE informed EBM advice
Robust alternative HCRs & CAPs
CE planning support & scenarios

https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska


Changes to stock 
distributions 
(& fishing 
grounds)

Climate 
impacts on 
growth, survival 
& biomass

Climate 
change & 
oceanography

Climate 
impacts 
ecosystems & 
food webs

Climate 
Informed 
EBM advice

https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska

Strategic foresight & predictions

https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska
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https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska
https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska
https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska
https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska
https://www.fisheries.noaa.gov/science-data/changing-ecosystems-and-fisheries-initiative-regional-activities#alaska


https://psl.noaa.gov/cefi_portal/

CEFI: Operational CE-informed Decision Support

National CEFI Data Portal Regional (AK specific) decision 
support tools (via ACE dashboard)

COMING SOON!

https://psl.noaa.gov/cefi_portal/
https://psl.noaa.gov/cefi_portal/


ACLIM & GOACLIM HCR simulation process

Determine BRPs
Get unfished biomass (B 0) and 
determine the B target (e.g., B40)

Apply Catch Model
Implement a model to simulate 
catch as a function of interacting 
ABC and TAC across species (e.g. 
ATTACH)

Apply TAC Model
Utilized a model to simulate TAC 
as a function of interacting ABC 
across species (e.g. ATTACH)

Assessments SSC AP

Council (policy) Industry & CommunitiesPlan Teams



SSC HCR Workshop Whitepaper

https://meetings.npfmc.org/CommentReview/DownloadFile?p=231c1bb1-99a8-4b42-b459-e2b29427105e.pdf&fileName=HCR%20Whitepaper%20Fall%202025.pdf


https://kholsman.shinyapps.io/HCRshiny/

Interactive HCR explorer tool

Research question:
Are there alternative 
HCRs that can 
perform better than 
status quo under 
alternative future 
scenarios?

https://kholsman.shinyapps.io/HCRshiny/
https://kholsman.shinyapps.io/HCRshiny/


ACLIM2

HCR Scenarios

Hollowed et al. (2025) https://doi.org/10.1093/icesjms/fsae034

https://doi.org/10.1093/icesjms/fsae034


ACLIM2

HCR Scenarios



ACLIM2

HCR Scenarios



HCR 1: Status quo (Tier 3)

Simulation Goal: 
This HCR is the baseline sloping harvest 
control rule used for groundfish in Alaska



HCR 5 : Maximize productivity/ increased reserve (buffer shocks)

Simulation Goal: 
HCR 5 is designed to maximize 
ecosystem and spawning biomass 
productivity by increasing reserves, 
creating a buffer against environmental 
shocks, and enhancing long-term 
sustainability



Holsman et al. 2020
Ianelli et al. 2011

B / 
BF=0

Apply effective pollock HCR cap-like effect

Effect of the 2 mt Cap on pollock

Hollowed et al. (2025) Development of climate informed management scenarios for fisheries in the eastern Bering Sea . ICES Journal of 
Marine Science, Volume 82, Issue 1, January 2025, fsae034, https://doi.org/10.1093/icesjms/fsae034

https://doi.org/10.1093/icesjms/fsae034


HCR 5 : Maximize productivity/ increased reserve (buffer shocks)

Simulation Goal: 
HCR 5 is designed to maximize 
ecosystem and spawning biomass 
productivity by increasing reserves, 
creating a buffer against environmental 
shocks, and enhancing long-term 
sustainability



HCR 10: Maximize productivity/increased reserve; 
linear version (1/ B_target) with offset

Simulation Goal: 
This HCR builds on HCR 5 by applying a 
proportional reduction in fishing mortality 
based on biomass levels, further enhancing 
stock and environmental productivity 
through strengthening the buffer against 
environmental shocks.



HCR 7: Risk TableBridging via R/S variability
covariate adjusted HCR

Simulation Goal: 
This HCR provides a way to transition from 
qualitative risk tables to a more explicit, 
analytical approach for species whose 
productivity is known to vary with 
environmental conditions.



Spencer et al. in prep

Draft results please do not copy
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CAP evaluations also underway



CEATTLE: EBFM vs non-EBFM cap

EBFM cap forestalled 
declines

EBFM cap stabilized 
catches

EBFM cap had little 
effect on P. cod

Holsman, K.K., Haynie, A.C., Hollowed, A.B. et al. Ecosystem-based 
fisheries management forestalls climate-driven collapse. Nat 
Commun 11, 4579 (2020). https://doi.org/10.1038/s41467-020-18300-
3

EBFM = lower risk of declines & collapse

although risk increases over time & with warming

Assumes climate effects on recruitment, 
growth, & mortality;
Assumes no adaptation of fish or fisheriesmoderate warming high warming



Holsman, K.K., Haynie, A.C., Hollowed, A.B. et al. Ecosystem-based fisheries management forestalls 
climate-driven collapse. Nat Commun 11, 4579 (2020). https://doi.org/10.1038/s41467-020-18300-3

Risk increases over time

Risk is lower for EBFM

CEATTLE: EBFM vs non-EBFM cap

Pollock

Assumes climate effects on recruitment, 
growth, & mortality;
Assumes no adaptation of fish or fisheries



Alternative ecosystem cap evaluations

- 800,000 mt Optimum Yield cap on GOA groundfish
- Never constrained groundfish harvest specifications (unlike the 2M mt BSAI cap)



Alternative ecosystem cap evaluations

Work to date:
- Ecosystem model simulations 

(Atlantis)
- Existing GOA cap unlikely to ever be 

constraining given predation and under 
projected climate 
(https://esajournals.onlinelibrary.wiley.c
om/doi/10.1002/eap.70036)

Ongoing work:
- Develop method to rescale harvest specifications 

under a constraining cap
- Test alternative GOA cap values using Atlantis
- Develop simulation tools in Rpath / Ecopath with 

Ecosim

https://esajournals.onlinelibrary.wiley.com/doi/10.1002/eap.70036
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/eap.70036


Performance criteria

❏ %time below B20
❏ Number of F = 0, closures
❏ Diversity of age classes (sensu 

Ianelli et al.)
❏ Total Catch
❏ Total $ Yield
❏ Stability of Catch over time
❏ Mean age
❏ R/S or other product. indices
❏ Mean trophic level

Hollowed et al. 2020



Performance criteria



● Which stocks are most sensitive?
● Which if any should use an alternative HCRs?
● What are options for alternative HCRs?
● How do the caps x HCR interact?

Workplan goals/needs 
could answer questions such as:

Plan Teams:
Feedback on what is needed in terms of 
outcomes and information?
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● What HCRs are of interest?

○ SSC/Council focus on 1, 5, 7, 10

● What species should we focus on first (e.g., highest productivity spp?)

○ SSC recommendation for BSAI/GOA P. cod and pollock, AK sablefish, 
snow crab and BBRKC

● What are some performance criteria to include in our evaluations?

● What to include in a work plan (priorities, capacity, evaluations)

Feedback from Plan Teams



EXTRA SLIDES
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Models and projections



ACLIM Projections



ACLIM3 Models
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Dynamic B0 issues explained



Szuwalski et al. 2023. Unintended consequences of climate-adaptive fisheries management targets. Fish and 
Fisheries. https://onlinelibrary.wiley.com/doi/10.1111/faf.12737

Adapting reference points to reflect changes in productivity

● MSA directs reference points to 
reflect current and probable future 
environmental conditions

● Changing reference points for stocks 
undergoing climate-related 
productivity shifts can result in 
counter-intuitive management 
actions:
○ Declining stocks could be 

fished harder
○ Flourishing stocks could be 

fished more conservatively

https://onlinelibrary.wiley.com/doi/10.1111/faf.12737


Szuwalski et al. 2023. Unintended consequences of climate-adaptive fisheries management targets. Fish and 
Fisheries. https://onlinelibrary.wiley.com/doi/10.1111/faf.12737

How might this arise?

● If using a climate informed target (B0 
based on climate trajectory)

● If truncating recruitment time series 
data to reflect recent lower 
productivity 

● If adopting a long-term higher 
mortality in recent years as set M

● If re-estimating B0/B40 each year

Proceed with caution….

https://onlinelibrary.wiley.com/doi/10.1111/faf.12737


Dynamic B0 or fixed targets?
Projections

Set Btarget to 40% B0



Dynamic B0 or fixed targets?

F that results in fished SSB = 40% B0



If using an environmentally-linked B0 (dynamic B0)
Projections

Set Btarget to 40% B0 conditioned on change



If using a environmentally-linked B0 (dynamic B0)
Projections

If AKA not 
declining

If AKA 
declining

HCR slope is not triggered, even 
though SSB is rapidly declining



Dynamic B0 or fixed targets?

Set Btarget 
to 40% B0



Fixed target (fixed B0)
Projections

If AKA not 
declining

If AKA 
declining

Current status on declining trajectory 
induces HCR slope trigger



Fixed target (fixed B0)
Projections

TRUE

Risk: Lost harvest potential due to 
climate driven change



If using a environmentally-linked B0 (dynamic B0)
Projections

Risk : Overfishing during environmental strain 
could prevent recovery and lower long-term catch

TRUE

Use dynamic B0 
only if certain 
productivity shift 
is permanent



Fixed target (fixed B0) + Env. enhanced status

Use fixed 
B0/B40 if 
future 
trajectories 
include 
divergent or 
alternative 
possibilities

Use environmentally 
linked status 
assessments to 
adjust for variability



Fixed target (fixed B0) + Env. enhanced status

Use fixed 
B0/B40 if 
future 
trajectories 
include 
divergent or 
alternative 
possibilities

Use environmentally 
linked status 
assessments to 
adjust for variability



Options for “hybrid” approach

(1) Set targets based on fixed productivity potential 
(a) Historical reference period (historical B0)
(b) Climate naive models (or historical B0)

(1) Set status based on dynamic or environmentally 
informed status 

(a) Use climate or environmentally linked model 
to estimate current status 

(b) Use base M + additional M_env blocks  
(sensu Barbeaux et al. and Spies et al. 2024, 
Holsman et al. 2024)
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