N/ Use of posterior predictive intervals

in complex statistical age-
NOAA structured assessment models
FISHERIES

Alaska Fisheries '

Science Center James lanelli and Paul Spencer

CAPAM Diagnostics workshop
Feb 18!, 2022

https://apps-afsc.fisheries.noaa.gov/Plan_Team/2021/EBSPollock.pdf

—




Diagnostics

o Some data preview

o Visual diagnostics



Survey work
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2021 survey catch rate difference from mean

NOAA’s 2021
bottom trawl
survey relative ~
to the average
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2021 survey catch rate difference from mean

NOAA’s 2021
bottom trawl
survey relative
to the average
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Age composition
o From NOAA's - =5
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bottom-trawl survey
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Age composition

o From NOAA's
bottom-trawl survey

Vertical scale is relative to
survey population estimate
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Survey transit

o Opportunistic
acoustic data

o Can show young fish
abundance off bottom
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Acoustic data
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Acoustic data
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Model details

o Tuning indices
* Acoustic Trawl survey (even years)
* Annual fixed-station bottom trawl survey
* Acoustic vessel of opportunity (AVO index)
* Foreign trawler CPUE (in 1970s)

o Fishery data
» Total catch
 Catch-at-age
« Mean fishery weights-at-age



Model details

o Age specific schedules
« Natural mortality
 Maturity
o Other
« Conditioned on catch biomass (F’s estimated)
* Selectivity varies in fishery
— Slightly in surveys
* Ricker
* Projection options built in to evaluate policy trade offs

o Complicated?
 Multiple random-effects models used to process available data



New data impact on model

Data considerations

Name Updated catch 2020 fishery Bottom trawl surve Acoustic from Bottom
to 2021 age data Y trawl transits (AVO)

Fishery X X

+ BTS X X X

+AVO X X

P
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Fit to survey
age compositions

EBS pollock survey age composition data

(2021 Assessment)
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Diagnostics

Posterior
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distributions
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Index
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Subsample of posterior (from MCMC)
Yellow is the model “predictions” from the posterior
Grey are “simulated” data from posterior (using obs variance)

Black dots are actual obervations
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EBS pollock survey age composition data
(2021 Assessment)
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EBS pollock survey age composition data
(2021 Assessment)
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Steps as part of ACLIM project

Climate-informed fisheries management: Proposed ‘on-ramps” and existing coordination

th spring ecosystem
orkshops

Multiple Information &

Knowledge Sources . Spring
<zt
’ Groundfish Stock ccTF a J
& Assessment Groundfish Plan Team
" Winter
Ecosystem

Heaith . .

k2 o e
"ub‘x-emJ

&comment

1al synthesis
w, & update

FEP Plan Team CCTF

On-ramp 2

On-ramp 3
(new)

~ Tactical Near-term Advice (<2 yr)

Climate change information incorperated
into stock assessment models, stock-
specific indicators (ESPs), stock-specific
risk tables (as appropriate).

E.g. ABC based on climate forecasts

+50 yr

Strategic Near-term Advice (<2 yr) -
Climate change context for observed
changes in social, ecological, &
oceanographic conditions relevant for
harvest advice and targets.

E.g., Forecasts of climate-driven distributions,|
tipping points , & thresholds

Ne
.,\,\3"—“"‘5 Tﬁﬂeﬂr/r

r Strategic & Long-term Advice (>2 yr)
Climate - informed long-term strategic
decision making & planning informed by
IK, LK, and climate & management
scenario evaluations, risk assessments, &
adaptation efficacy & feasibility
evaluations.

E.g. Targets based on climate projections

Legend

tools or p
=== == HelpID climate change gaps
s Now toOIS OF process




Recruits (age 1, millions)
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Model selection and prediction of new data?
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Posterior Predictive Loss
(PPL; Gelfand and Gnosh 1998)

e Based on decision theory
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100 - posterior predictive observed data
B e distribution of the data

80 1 degree SST d

60 - Squared error loss function » Precision of estimation (i.e., how
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What things affect FMSY?
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fishery index model
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Recruits (age 1, millions)
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Contributions

o Argued some aspects of complexity
o Demonstrated some graphical diagnostics

o Offered next steps towards using these approaches for model selection




