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Introduction

ESP Definition: A standardized framework that facilitates the integration of
ecosystem and socioeconomic factors within the stock assessment process
and acts as a proving ground for use in management advice.
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ESP Progression

Prioritization

2014 o 2015 2016

Improve Product

2017 2018 2019 2020
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Shotwell et al., In Review (RPTS, Coastal Mngt)

ESP Process

\

escriptive Metrics e Standard Templates
ocesses and Mechanisms e Timely Update

® Indicator Suite
® Monitor and Test



ESP Product

Appendix in SAFE report

1)

4 main sections:
introduction, metrics
assessment, indicators

assessment, and conclusions

Lead stock assessment
author reviews ESP and

determines use

|Appendix xx. Ecosystem and Socioeconomic Profile of the Myfish
stock in the Myarea

[List of authors who wrote the ESP assessment]
Draft 2019

[Picture of stock. if desired]

With Contributions from:
[List of names who contributed data to the ESP]

Executive Summary

Short description of national initiative and regional recommendations to produce ESP
Short description of ESP process type (e.g., general, stage-based)

Ecosystem Considerations
e Summary conclusions from metric assessment
e Summary conclusions from indicator assessment

Socioeconomic Considerations

e Summary conclusions from metric assessment
e Summary conclusions from indicator assessment

Introduction
Summary of regional ecosystem considerations priorities
Description of four-step ESP process and reference, include metric and indicator definition

Metrics = quantitative stock-specific measures that identify vulnerability or resilience of the stock with
respect to biological or socioeconomic processes. Where possible, evaluating these metrics by life history
stage can highlight potential bottlenecks and lead to mechanistic understanding of ecosystem or
socioeconomic pressures on the stock.

Indicator = time-series data that represent the critical processes identified by metrics and useful for stock
assessment (regularly updated, reliable, consistent, and long-term).

Justification
Scores in relevant national initiatives, stock assessment classification results

Stock-specific regional research priorities (e.g.. annual guidance memo, strategic plans, etc.)




Ecosystem Processes
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Socioeconomic Processes

Directed Fishery (Longline, Pot) Sport, Personal Use

% of catch, season * % of catch, season
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Current Ecosystem Indicators

Marine heatwave index

Bottom temperature (LL, BT, ROMS)
SST, wind stress, sea-ice (satellite)
Corrosivity index (ROMS-NPZ)
Production (chlorophyll g, satellite)

Physical

Small/Large copepods (CPR, survey)
Euphausiids (acoustic backscatter)
Seabird reproductive success

© 0O oV H W N R

Larval fish abundance, condition

Ecosystem A \\ Lower
Indicators 2 W [rophic

[
°

YOY biomass, growth seabird diets
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Juvenile CPUE, condition (survey)
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. Juvenile predation mortality (model)
. Proportion euphausiid in fish diet
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. Adult condition (survey, fishery)
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. Center of gravity, area occupied (VAST)
. Predator biomass (ATF, Pacific cod)
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Current Socioeconomic Indicators

Socio-
economic
Indicators

it i Fishery
® Performance

N

10.

11.

12.

O 0o N Owvm oW

CPUE by season, gear

Effort (#vessels, #processors)
Bycatch by gear, region
Ex-vessel value, revenue share
Ex-vessel price per pound
Price by size class

Roe per-unit-catch

Fish condition in the fishery
TAC utilization (percent)
Processors active in fishery
Processing employment

Local, Regional Quotient



Indicator Analysis Stages

Beginning

Traffic Light

» Historical simple
score (SSC)

e Currentyear
trends relative to
mean of series

 Evaluate whole
suite utility

Intermediate

Importance

* Regression R?

e Direction,
magnitude,
uncertainty,
inclusion weight

* Prediction
performance

Advanced

Ecosystem
Model Run

e Comparison w/
operational

* Retrospective

* Prediction
performance

e Terminal SSB




Recommendations

*Ecosystem and Socioeconomic Summary

*Main takeaways from the metric and indicator assessment

for both the ecosystem and socioeconomics

*Test results from indicator analysis stages 1-3

*Data Gaps and Research Priorities

*|ncludes caveats of current indicators, discussion of needed

indicators or improvements

*Statement of ecosystem and socioeconomic research

priorities for the ESP



AFSC ESP Workshops
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ESP Teams & Reports

*ESP Teams

* Consist of facilitator, stock assessment author; status report

representative and subject matter experts

* Sablefish, GOA pollock, Pacific cod, Crab, Data-limited
*ESP Reports
* Full template completed when ESP first initiated, ~5 years

* Partial template is reduced and based on SAFE format, potentially

initiated for a “red flag” response

* Report card template is simple and for updating annually



Report Summary

Sablefish 2017 2017 - 2019 2020 2021, 2022
Gulf of Alaska Pollock 2019 2019 2020 2021, 2022
EBS Pacific Cod 2020 2021 2021, 2022
GOA Pacific Cod 2020 2021 2021, 2022
St Matthew Blue King Crab 2019 2019 2020 2022

Bristol Bay Red King Crab 2020 2020 2021, 2022
Bering Sea Snow Crab 2021 2022 2022

Note: Report cards are produced annually unless no SAFE



Management Decisions

Context

Annual harvest
| specification
process

Stock-based

g N
1. Pelagic larval stages (3-5 months)

3-9°C Hatching Feb-June
Larval stages March-July, 3-9°C
StOCk R . i :_emperattured 5’,/\ 2. E;rly benthic juvenile stage
Assessment o 3 r;i;‘:fiz; an Settlement Aug-Sept g
e @@ Habitat .g'_
Risk Ecosystem and <5< Predation
Table DN Socio-economic |* *
Profile (ESP) :
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https://doi.org/10.1080/20964129.2020.1813634
https://doi.org/10.1080/20964129.2020.1813634

Coordination with ESRs

Indicator contribution requests

Requests are aligned and streamlined
through data management tool

Indicator development and risk
Meetings table discussions are coordinated,
transparent, and efficient

Templates are reproducible and
Reporting redundancy is minimized through
communication on report scope



ESP Data

Submission
(csv, xls, ...)

Submissions

AFSC Data
Management
Application

Source Target

Schema: AFSC_HOST Target:

Product
ANNUAL_HEATWAVE_GOA_MODEL

Product Description

Annual marine heatwave index is calculated from daily sea surface temperatures for 1981 through August 2019 from the
NOAA High-resolution Blended Analysis Data for the central GOA (< 300 m). Daily mean sea surface temperature data
were processed to obtain the marine heatwave cumulative intensity (MHWCI) (Hobday et al, 2016) value where we

Indicator Type o Category

Ecosystem Physical

Intended Esp File Type

Alaska Sablefish Comma-separated values

LME Time Start Time End
GOA 1/1/1982 & 12/31/2020

Spatial Resolution

5 km resolution satellite sea surface temperatures aggregated over longitude -145 to -160 and depth <300m polygon

Operation

NOAA Optimum Interpolation Sea Surface Temperature (OISST) v2.1 from the NOAA Centers for Environmental

Reference

Metadata Form

HEATWAVE_GOA_MODEL

Contact

Matt Callahan

Frequency
Annually

Availability
-

Data reference is OISST NRT NOAA coastwatch ERDDAP (https://coastwatch.pfeg.noaa.

Cancel

p/info/indexhtmi?

Apply Changes

Upload
Temporary File

v

Data Staging
and Review

L]

Data in
Production

\

=

AKFIN Data
Access Points



Reproducibility

ESPs should be designed to take future needs into account and maximize reproducibility

(&) @ atyrell3.github.io/AKesp/ 2 % » @ :
e . . Indicator H 2017 2018 2019 2020 2021
AKesp L“O.O.‘I.i‘ Vignettes ~ Functions News category Indicator Status Status Status Status Status
lsiggi (S::ll:ﬁ?::hy" 4 Bigniass neutral neutral neutral neutral
Alaska ESP templates Spine Chopyl Bomas
Spring Chlorophyll a Peak EGOA
Satellite neutral neutral - .
AKesp::esp_traffic_tab_long(
. Spring Chlorophyll a Peak SEBS ”
The purpose of this package Lower  Saelie ol sl data = dat,
Trophic o 2 =
This package was created to facilitate the development and maintenance of the Alaska Fisheries Science B “E\gg‘:l;liv":""d Community Size 0\ yg) neutral year = 2016:2020
Center's Ecosystem and Socioeconomic Profiles. il )
Annual Copepod Community Size siciiteal sisueal
WGOA Survey
Create figures e NA  newnl | NA  NA
This package can quickly generate styled figures based on indicator input data. Annual Sablefish Growth YOY
Middleton Survey neutral neutral neutral  neutral
Create ESP templates and reports
| Annual Sablefish Pot CPUE EBS Fishery
1. This package can create templates for ESP report cards. Up-to-date data is pulled from AKFIN and 505
processed into figures and tables. The text is populated with default information and placeholders. 404 ,/
The report is knit to Word, where it can be edited. AKesp::esp_traffic_long( 307 - [
nERl 20 ==
s ¥
2. This package can create templates for partial and full ESP reports. After the user fills out these data = dat,
templates, this package can knit a final Word report, including pulling in figures and tables. paginate = TRUE, 2 000 Annual Sablefish Incidental Catch GOA F“""”r\
" " e Y
out = "ggplot”, 2,500 /x\ /v/\‘\.../ \ &
rmarkdown: : render(system.file("esp-report-card-template.Rmd", silent = TRUE %ggg i LWV
package = "AKesp" ) 1,000
)s Annual Sablefish Incidental Catch BSAI Fishery
Developed by Abigail Tyrell. output_dir = getwd(), a
params = list( 4,000 7
esp_data = AKesp::get_esp_data("Alaska Sablefish"), 2,000 1
fish = “"Sablefish", . 0
region = "Alaska”, S | I d eS fro I I l Annual Sablefish Condition Female Adult GOA Fishery
stock_image = here::here("inst/images/noaa.jpg"), X a
con_model_path = here::here("inst/images/noaa.jpg"), Ab' 'I T II 0.000 1 vm M -_
bayes_path = here::here("inst/images/noaa.jpg") Igal yre 8 ?gg' = \
) 1980 1990 2000 2010 2020




Coordinated Reporting
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te and EBFM

EFH Research Plan

250-850 m TR
A albee

‘Surtace Temperature
v

<,33% |,

Bottom Tomperature
Valuo

135-590 m ,f‘ T

NN

<

105-380 m

Courtesy Jodi Pirtle

EBS and GOA RAPs

Climate Science Strategy Objectives

Track Change and Provide Early Wamings
Build and Maintain Adequate Science Infrastructure

Juvenile el 37% g, <,23% k.

CLIMs and CCTF

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

. D.

cetF \
&

Multiple Information &
Knowledge Sources.

On-ramp 2
X%

Groundfish Stock

()
Assessment 4

Courtesy Kirstin
Holsman

NOAA Initiatives

Climate-Informed Science for Alaska Resource Management

Alaska Climate Integrated \
Modelling Project (ACLIM)

N Bering Sea Fisheries ] () o
Gulf of Alaska Climate Ecosystem Plan (FEP) ...

Modelling Project (GOACLIM)

/ Climate Change D

Climate Regional Action Taskforce 000

Plans (RAPs)

o
<

cosystem Status
Reports (ESRs)
/ Risk Tables @

Ecosystem Socio-economic

Temporal Scale

On-r‘amp 1
5,
b

w 00000}

Profiles (ESPs)

4

USS. Departmentof Commerce | Natic icand AmosphericAdminisiration | Nationa

j
4

ELN

%90)s
3|eog |enjeds

Tactical Near-term Advice (<2 yr)

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

Courtesy AFSC

Comms




National ESP Initiative

NWFSC: NEFSC:
~sablefish bluefish, black sea
bass, Atlantic cod, )

mackerel =

sablefish, pollock,
Pacific cod, king D
crab, snow crab T2y

..
*.b
PIFSC: i
uku | ccosystem R SEFSC:
Initiatives of Council

~gray snapper



Rapid Communication

Sablefish (Anoplopoma fimbria)
LR

, L Gulf of
Bering Sea Sasi: * Alaska ‘
X g Aleutian Islands

Adult Survey Data Distribution

O ,_.-_.

Stock Assessment & Status
® Bering Sea/Aleutian Islands and Gulf of Alaska stock with custom statistical catch-at-age model

® Benchmark assessmentin 2016 included CIE recommendations to 1) account for whale depredation on
the survey and fishery, and 2) propagate more structural uncertainty of management quantities.

Biomass with Reference Points

Catch by Management Area

z &
~ i
;;‘ w1 ity £ 8
8 201 l £
I.ill i '
M_ i iﬁ ml] © =
FEEE LS IS eso s &m% o
o mcon o ¥ i
2015 13,657 16,128 188,000 0.66 0.78 26.63 10,970 100.6
2016 11,795 13,397 170,000 0.63 0.78 163.65 10,257 98
2017 13,083 15,485 206,000 0.60 0.88 123.44 12,270 123.5
2018 14,957 29,507 515,000 0.59 0.77 12.47 14,341 93.7
2019 15,068 32,798 414,000 0.66 0.58 175 16,624 73.6

This stock is not subjected to overfishing, currently overfished, nor approaching an overfished condition.

Research Priorities

1) Evaluate apportionment strategies for ABC, use spatially explicit research model
2) Explore integration of ecosystem data to understand highly variable recruitment
3) Refine fishery abundance index, identify covariates that affect catch rates

Assessment: https://www.afsc.noaa.gov/REEM/Docs/2019/GOAsablefish.ndf, Contact: Dana.Hanselman@noaa.cov

Sablefish (Anoplopoma fimbria)

e Datarich stock, high recruitment variability, rapid early life growth, shifting distribution, high value

Indicators Score
N Amnual_Heatwave_GOA ] [ satietion_ Co:«m_ﬁoﬁ?}bk&w ]
[ Summer_250m_Tempersare_GOA_Sipe | Artowsooth_Biomass_Assessmant | §
ik MPAVT | |
Spring_Surface_Temperatirs_EGOA | Sabiefish_Cateh_ Artowtooth Fishery |
H A | — |
Spring_Surtace_Temperature_SEBS | Sablefish_Condition_Adult_GOA_Survey |
S —M‘ ‘E:‘SE 7 WI Importance
3 PO CAVWRIIE :
Speing_Peak_Chiorophys_SEBS | [ Savlefsh_CPUE_Pot_Fiahory_EBS | {h —
i | § e 3 L
‘Spring_Peak_Bloom Timing_SEBS ] ‘Sablefish_Incidental_Catch_BSAI | ’
pr—e—ip
VAR § /]
‘Sablefsh_Growth_YOY_Medieton_Aukets | Sablefish_incidental_Caten GOA | [© =t
147 Az
ol z /\/“W‘ M //\\J\I ;
[ Summer_Sadiatsh_CPUE_Jvenie_ADFG___| Sablefsh_Conditon_Adult GOA_Fishery | |
. ¥
Annual_Sablefish_Real_Exvessel_Vale ] g - &
e — T I m S —
P
Annual_Sablefish_Real_Exvessel_Price | 1 .
“ 1077 1984 1991 1998 2005 201 Effect Inclusion

Probability
e Presence of 2016 and 2019 year class in ADF&G survey, age 4 fish generally in poor condition, higher
spatial overlap with arrowtooth in fishery, physical + but < from 2019, lower stable, upper slight >
® Incidental catch <in GOA, > in BSAl indicates expanding habitat, ex-vessel value and price/pound on
recent decline, community analysis in progress

Research Model Performance (hypothetical)

1.00

. . . Recruitment SSB
Model ABC OFL Cross Validation  Retrospective . 2
Comparison Comparison
SAFE 26,250 30,000 28% +/- 6% +0.19 0.5 0.5
Eco 23,625 27,000 46% +/- 12% +0.07 0.65 0.3

ESP: https://www.afsc.noaa.gov/REFM/Docs/IYEAR] /GOAsablefish.ndf, Contact: Kalei.Shotwell@noaa.gov
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Future of ESPs

*Climate and EBFM

« Expand products to be "climate ready"
* Integrate other EBFM products
*National ESP Initiative
 Training workshops, shareout forums
* First workshop July 2022, next likely summer 23

* Define metrics to track EBFM progress

*Rapid Communication

* Github repository for these in progress

* Drafting a paper with regional examples
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https://drive.google.com/drive/folders/1dqXpGdh7C6gBsMtkZxEZAhrV9NK-4rBq?usp=sharing
https://docs.google.com/presentation/d/1l6gaYUB8mTg33y-QySToas2K5s2e_f1m/edit?usp=sharing&ouid=114369386650811460209&rtpof=true&sd=true

