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Climate-Enhanced Assessment Models
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Biomass eaten by predators (million t)

Annual predation index
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Plan Team Discussion:

Consider projecting pollock assessment with climate-
specific recruitment based on hindcast estimates of
ROMSNPZ for [current year] and 9 month forecasts for
[current year +1]
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Spawning biomass (million t)
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As estimated or recommended in 2017 for:

Walleye Pacifie Arrowtooth

Quantity pollock cod flounder

SSM MSM SSM MSM SSM MSM
2017 M (age 1) 0.9 1.692 0.38 0.801 0.269 0.746
2017 Average 3+ M 0.3 a1l 0.38 0.38 0.226 0.227
Projected (age 3+) Baois (t) 13,464,854 12,313,165 869,106 842,670 495,141 486,705
Projected S5 Bapis(t) 5,831,610 5,852,470 231 r2 226,771 395,277 391,310
*Projected SSBy target (t) 5,354,407 3,833,194 394,392 368,614 445,020 417,477
*Projected SSB;qrger(t) 3,173,340 3,101,376 197,965 190,330 178,010 167,000
**Target 2100 B/ By 0.593 0.809 0.502 0.516 0.4 0.4
W et 0.329 0.366 0.263 0.268 0.107 (k7
Fapcoos 0.161 0.168 0.202 0.202 0.053 0.055
ABC, ot 3,657,230 3978190 185,006 184317 55944  59.904
ABC 1,954,180 2,034,666 147,374 144210 28,695 29,308

* SSB is based on the projected SSB at 2100 (equilibrium)
** Target biomass ratios at year 2100 are based on Fmsy proxy of B/ Bo=0.4. given the constraint
that B/ By > 0.35 for every projection year.




As estimated or recommended this year (2018) for:

Walleye Pacific Arrowtooth

Quantity pollock cod flounder

SSM MSM SSM MSM SSM MSM
2018 M (age 1) 1.574 1.599 0.675 0.668 0.611 0.512
2018 Average 3+ M 0.308 0.308 0.38 0.38 (0.227 0.227
Projected (age 34+) B2o1g (t) 10,707,945 10,267,813 460,269 450,423 516,849 512,967
SSBanis (t) 5,154,540 5,138,950 157,632 155,408 378,963 376,279
% change in SSB (t) -11.7 -13.0 -13.5 -13.5 -1.2 -1.1
Projected SSBsp1g (t) 5,936,460 5,931,980 152,085 150,041 449,872 446,635
Projected SSBapao (t) 4,911,660 4,494,340 138,325 133,520 413,567 405,854
*Projected SSBop 2100 (t) 5,890,027 5,454,678 311,210 306,294 488,820 496,647
*Projected SSBiarget,2100 (t) 2,872,060 3,159,189 164,408 168,170 195,537 198,700
**Target 2100 B/ By 0.488 0.579 0.528 0.549 04 0.4
Fiarget 0.112 0.113 0.5 0.508 0.007 0.007
Fapc 2018 0.166 0.224 0.309 0.333 0.057 0.066
ABC 2,272,840 2,965,770 132,921 139,485 35,846 41,145
ABCsg20 1,914,190 2,283,970 116,827 120,091 32,524 36,956

*S5SBo 2100 and SSBiarget 2100 are based on the projected SSB at 2100 (equilibrium) given F' =0
and F' = Fiqrqet, respectively.

*¥* Targel biomass ratios at year 2100 are based on Fmsy prozy of B/Bo=0.4, given the constraint
that B/ By > 0.35 for every projection year.
Projected SSBaog (t) refers to SSB at the start of 2019 and Projected SSBag2o (t) refers to SSB
at the start of 2020 using Fapc 209 for 2019
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http://www.esrl.noaa.gov/psd/ipcc/ocn

Anomaly from 1961-1990 climatology, 1 degree, weekly resolution
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http://polar.ncep.noaa.gov/sst/rtg_high_res

NOAA /NWS /NCEP /EMC Marine Modeling and Analysis Branch Oper H.R.

RTG_SST_HR Anomaly (0.083 deg X 0.083 deg) for 12 Nov 2018
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NOAA /NWS /NCEP /EMC Marine Modeling and Analysis Branch Oper H.R.

RTG_SST_HR Anomaly (0.083 deg X 0.083 deg) for 26 Oct 2018
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NOAA /NWS /NCEP /EMC Marine Modeling and Analysis Branch Oper H.R.

RTG_SST _HR Anomaly (0.083 deg

X 0.083 deg) for 13 Nov 2017
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NOAA /NWS /NCEP /EMC Marine Modeling and Analysis Branch Oper H.R.
RTG_SST_HR Anomaly (0.083 deg X 0.083 deg) for 13 Nov 2016
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NOAA /NWS /NCEP /EMC Marine Modeling and Analysis Branch Oper H.R.
RTG_SST_HR Anomaly (0.083 deg X 0.083 deg) for 13 Nov 2015
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Improve management foresight in a changing climate

Protect adaptive capacity in fish and fisheries
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Project changes in Bering Sea ocean
conditions and fish populations

Physical, biological, & socioeconomic change;
now - 2100

Evaluate how management can adapt to minimize
negative impacts of future changes

gradual change & sudden shocks;
test existing & new tools; estimate risk
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Carbon Emission Scenarios

Emissions (GtC)
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https://kholsman.shinyapps.io/aclim/ Summer Bottom Temperature (°C)
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Marine heatwaves will likely
increase in frequency and duration

Duration

Marine heatwave analysis based on downscaled
ROMSNPZ hindcast + projections, and 1970-2000 climatology.
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Cumulative Intensity (°C x days)

Marine heatwaves will likely increase in intensity
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Climate-Enhanced Assessment Models
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Discussion

Are there control rules or scenarios that ACLIM could
evaluate over the next year?

e climate-specific reference points
e Effects of changes in weight at age or changes in
distribution.
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