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The regional modeling landscape: ROMS to MOM6

ROMS-GOANPZ (GOACLIM): 
• NEP10K 
• CGOA3K 

ROMS-Ice-BESTNPZ (ACLIM)
• Bering10K
• EBS3K*
• NEP10K*

MOM6-SIS2-COBALT (CEFI):
• NEP10K
• NEP5K
• Pan-Arctic
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Why MOM6?

Nation-wide effort Efficient time-steppingFlexible vertical coordinates

(i.e., better representation of shelf break)
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Simulation time scales

Preindustrial control Historical Projections

1850 2015 2100

1970 20251979 1993

Reanalysis
Near-real-time 
(NRT) analysis Forecast

Retrospective
Forecast

Hindcasts

MOM6-NEP status:

Hindcast: 
• 1993-2024 available, published, annual updates expected
Seasonal forecast: 
• 1993-2020 retrospective forecasts complete, being assessed 

for regional skill
• 2025 forecasts and publication in progress
Decadal forecasts:
• Configuration in progress
Projections:
• Configuration in progress

The original CEFI timeline
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MOM6-NEP at the 2025 Alaska Spring PEEC
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MOM6-NEP at the 2025 Alaska Spring PEEC
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The CEFI Data portal

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

Other options:

• GFDL archive: contact your regional DST 
member (that’s me!) 

• Coming soon: ACE portal (for Alaska-specific 
derived products)
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Temperature-dependent recruitment and dynamic harvest-control rules for Bering 
Sea walleye pollock 

Outline

• Summer SST and pollock recruitment seem to be related, affecting 
productivity, fishing rate reference points, and harvest control rules.

 
• Ongoing work is evaluating dynamic harvest control rules for pollock.

• Many stocks nationwide show time-varying population productivity (50 of 
85 stocks, Marshall et al., 2025, DOI: 10.1111/faf.12862). This suggests 
that the fishing rate reference points that underlie harvest control rules 
would change over time. 

 
• We are attempting in incorporate a flavor of dynamic HCRs in the ACLIM 

simulations. 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 9



What happens if stock productivity changes and 
we do not recognize it?
Simulated control rules (with equilibrium values for pollock) Imagine a case where the 

temperature was at the 
maximum observed value, but it 
was not fully recognized in the 
control rule

If there was an SST 
effect on recruitment but 
our control rule did not 
recognize it, we would 
expect lower SSB and 
higher fishing mortalities 
(relative to the climate-
informed HCR)



Population simulations 
(with recruitment variability)
Recruitment: 2023 – 2099 affected by temperatures 
from ROMS downscaled from global climate models

HCR Fabc Bmsy

Non CE Constant Constant

CE, only Bmsy Constant adjusted for temperature

CE adjusted for temperature adjusted for temperature

CE, smoothed adjusted for temperature
& smoothed 

adjusted for temperature
& smoothed 



Results (Fishery performance)

CV in Fabc

Proportion of simulations 
with fishery closed



Conclusions
• For pollock, time-varying HCRs result in decreased fishery closures 

when productivity is reduced.
• In data-rich stocks, estimates of recruitment are not strongly 

dependent on the SR model formulation – this work is about getting 
the best estimates of future productivity under changing conditions. 

• Our reference points are already time-varying, and reflect estimated 
changes in selectivity, growth, and maturity. Incorporation of 
variation in productivity is conceptually consistent. 

• A challenges is to apply this approach to Tier 3 stocks. Some 
empirical operational procedures, based on R/S, could be useful.  
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EBS pollock history: ABCs and TACs

Mean (t) CV

ABC 1,727,839 32%
TAC 1,291,989 15%



Productivity estimates for EBS Pollock
• Effective surveys
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Do proxies capture dynamic ecosystem changes?
I.e., for BMSY and FMSY

Are there other “ecosystem function” metrics that we’re missing?
• E.g., economics
• Forage 
• Predation



Matching management to productivity
• Keys

• Climate-resilience requires data-based management

• HCR considerations and simulation-based climate modeling can 
identify management levers
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EBS Pollock
• Fishery production

• Higher biomass means 
better value across fishery
domain
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EBS pollock
• Fishery ”domain”

shifting
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EBS pollock



Pollock movement?

From 2015 EBS pollock assessment



Monitoring movements of Bering Sea pollock
12 month deployments

 - summer 2019 – 2020
 - summer 2021 – 2022

Also physical oceanographic data 
collections



EBS pollock
• Changes in distribution combined with fishing effort will impact fishery 

productivity

• Innovative survey and monitoring systems needed to track 
appropriately

• As with temperature-driven productivity estimates, fishery stability key
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Pacific sardine harvest control rule

• Only climate-linked HCR in the US
• An alluring option for climate adaptiveness
• Depends on predictable / stationary environmental relationships
• Requires consistent updates with new data and regimes
• Risks overfishing if assumed relationship breaks down 



Pacific sardine harvest control rule

SST source: Scripps pier
EMSY range: 5 - 15%
Jacobson & MacCall (1995)

Cutoff: 150,000 mt
Max catch: 200,000 mt
Distribution: 87% USA

1998: Rule established

Scripps



Pacific sardine harvest control rule

SST source: Scripps pier
EMSY range: 5 - 15%
Jacobson & MacCall (1995)

SST source: CalCOFI
EMSY range: 5 - 20% 
Hurtado-Ferro & Punt (2013)

Cutoff: 150,000 mt
Max catch: 200,000 mt
Distribution: 87% USA

1998: Rule established 2014: Rule revised

CalCOFI

Scripps



Pacific sardine harvest control rule

SST source: Scripps pier
EMSY range: 5 - 15%
Jacobson & MacCall (1995)

2025: 
Revise again?

With new data 
(2005-2023), SST 
still matters, but 
the correlation 
has decreased

SST source: CalCOFI
EMSY range: 5 - 20% 
Hurtado-Ferro & Punt (2013)

Cutoff: 150,000 mt
Max catch: 200,000 mt
Distribution: 87% USA

1998: Rule established 2014: Rule revised

CalCOFI

Scripps

Akselrud et al. (2025)



Pacific sardine harvest control rule

Collapsed during heatwave, 
despite benefits of warm water

“The regime-based HCR slightly decreases yield 
and increases the probability of overfishing in non-
regime-based systems.”
Szuwalski & Punt (2013) Fish & Fisheries

“Many reviewed studies have found that modifying 
management strategies to include environmental 
factors does not improve the ability to achieve 
management goals much, if at all, and only if the 
manner in which these factors drive the system is 
well known.”
Punt et al. (2014) ICES JMS
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