
Ecosystem & Socioeconomic Profile 
Overview and Update
Kalei Shotwell, Groundfish Plan Team, September 2023

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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Progression

Initialization

Prioritization

Development

Improve

Review

Product

2014 2015 2016 2017 2018 2019 2020

Groundfish Plan Team (sablefish, pollock, Pacific cod)
Scientific and Statistical Committee

Crab Plan Team (king, snow)

Council (+ecosystem)

2021

Center Workshops

2022 2023

Reproducibility

Streamline

National● Pacific Islands ESPs (2020, uku) 
● Northeast center ESPs (2021, 

bluefish, seabass, cod, mackerel)



Process
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STEP 1
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STEP 3

STEP 4



Decisions
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Provide additional context

Inform uncertainty

● Risk Tables
● Rebuilding Plans
● TAC Discussions
● Survey Planning
● Research Priorities
● Request for Proposals

assumptions

● Mechanistic 
linkages

● Consistency 
with stock life 
history

● Biological 
realism

choices

● Inform data 
conditioning

● Time blocks
● Parameter values 

consistent with 
existing info

covariates

● Indicator time 
series directly 
included in a 
model

Inform assessment model…
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Report Summary

Note: Report cards are produced annually unless no SAFE 

Stock Year initiated Full ESP Partial update Report card

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, 2023

Bering Sea Snow Crab 2021 2022 2023

https://drive.google.com/file/d/1L7KUFm1qYEVaCrk2uZDIBvI9R-pzY2ot/view?usp=share_link
https://drive.google.com/file/d/18bkolkc6aVj3Zs5jcpQ7kOJTjtaAcio2/view?usp=share_link
https://drive.google.com/file/d/1N59Y6Hzf2wpnPR9gyU0VmkCr1-8KZlbd/view?usp=share_link
https://drive.google.com/file/d/1xhYAMowQT2aT-qhMIxjWrvQ6HAwcy824/view?usp=share_link
https://drive.google.com/file/d/1o_7WRKJ8mWue_nmF5ZOLuo5UCbuJkzsA/view?usp=share_link
https://drive.google.com/file/d/1tul1sLncO7N_fBK5mWoSANGHeGZHJNxg/view?usp=share_link
https://drive.google.com/file/d/1oPt7RZz0n73fsWr_MkC2xFAKXZ7lOcWC/view?usp=share_link
https://drive.google.com/file/d/1t4AMHpHpl-n5dHA8mZ9dpzUq32ln8K0J/view?usp=share_link
https://drive.google.com/file/d/18vrSRZ9Tk0EHP_PRMQEZWabYPpLcTATz/view?usp=share_link
https://drive.google.com/file/d/1mxyW0SBo1hNKd5NvIIXZMcuCbcy7gtU1/view?usp=share_link
https://drive.google.com/file/d/1xDCYBHfRtCoPPELqTm0L1lADuITLgUCy/view?usp=share_link
https://drive.google.com/file/d/1EE-3pADj4R-zx06r5jK7x115teKUewti/view?usp=share_link
https://drive.google.com/file/d/1oCWlW_l3DFlIilvbgIMP5TFXZh3RfNQb/view?usp=share_link
https://drive.google.com/file/d/1huFQj3dr_EbVCyJF8L1XQXGpLKWMwmJi/view?usp=share_link
https://drive.google.com/file/d/10YIA-MmHze1kp_CLtJlpmof7fWO0pctv/view?usp=share_link
https://drive.google.com/file/d/1j-a8usRJpVbG2jxIO4P8Sx2tbBKGGEDW/view?usp=share_link
https://drive.google.com/file/d/14s8aXXvVVrvQZocbW7Hz5V-yr9hwYsHV/view?usp=share_link
https://drive.google.com/file/d/1lKg0S85QaWfifjNRU9-TQUd85BRzaw_6/view?usp=share_link
https://drive.google.com/file/d/1MgUcEmFZZ_5GrNtLmcD8nSuii6q_uCpG/view?usp=share_link
https://drive.google.com/file/d/1JBpnGatGil9rUrEFYDdFajZSNvN7k8vF/view?usp=share_link
https://meetings.npfmc.org/CommentReview/DownloadFile?p=0bee9d67-e35a-4775-974f-34c24c118e7a.pdf&fileName=BBRKC%20ESP%20Report%20Card%202023%20.pdf
https://drive.google.com/file/d/1FHYf9_S7GiNE9x2TMx-7yv9gAi8rsgBX/view?usp=share_link
https://meetings.npfmc.org/CommentReview/DownloadFile?p=fd9c4d69-9eb0-47ed-9945-9c0abae9eec5.pdf&fileName=Snow%20Crab%20ESP%20Report%20Card%202023.pdf
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Update

This Year Overview of ESPs for 2023, progress on 
importance methods, report streamlining

Next Year
Plans for 2024 ESPs, initiating Request For 
Information (RFI), data complexity advances, 
climate readiness alternatives 

National Developing National ESP Initiative including 
creating, sharing, synthesis workshops



◼ ESP updates to Crab and Groundfish Plan Team (May, September)
◼ Report Card ESPs 
◼ Bristol Bay Red King and EBS Snow Crab in September
◼ Sablefish, GOA pollock, GOA Pacific cod, and EBS Pacific cod in November
◼ Only updated indicator data or minor changes (e.g., data updates to 

indicators, slight methods modifications, upgraded indicator)

◼ No full ESPs but testing climate readiness alternatives 
7

Current (2023) ESPs



◼ Evaluating five different statistical methods (sablefish case study)
◼ Bayesian adaptive sampling (BAS)
◼ Boosted regression trees (BRT)
◼ General additive models (GAMs)
◼ Dynamic factor analysis (DFA) + robust regression
◼ Structural equation modeling (SEM, trial run)

◼ Preliminary results presented at ESP workshops 
8

Importance Methods Project

Team: Oke, Shotwell, Siddon, Cunningham, Goethel, Arimitsu, Lunsford 



◼ Developed AKESP R package
◼ Provided through GitHub
◼ Connects to AKFIN web service
◼ ESP database has all ESP indicators
◼ Standard set of graphics available (updating)
◼ Report templates in R Markdown (updating)

◼ Expanding for National ESP (in progress) 
9

Reproducibility Project

Team: Shotwell, Fedewa, Karp, Chan, Oakes, Griffis, AKFIN

https://kshotwell.github.io/AKesp/
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Reproducibility Project
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Update

This Year Overview of ESPs for 2023, progress on 
importance methods, report streamlining

Next Year
Plans for 2024 ESPs, initiating Request For 
Information (RFI), data complexity advances, 
climate readiness alternatives 

National Developing National ESP Initiative including 
creating, sharing, synthesis workshops



◼ Full ESPs
◼ Initiate EBS Tanner Crab ESP, present progress report in May (support?)
◼ Initiate EBS Pollock ESP, present progress report in September (support?)
◼ Potentially update full Sablefish ESP, present in September
◼ Report Card ESPs
◼ St Matts blue king, Bristol Bay red king, and EBS snow crab in September
◼ Sablefish, GOA pollock, GOA Pacific cod, and EBS Pacific cod in November

12

Future (2024) ESPs
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Timeline



Four main elements (example)
1. Description: process, cycle
2. Request: bulleted list of requested 

information representing data gaps and 
research priorities by stock 

3. Contributions: data fields and 
submission instructions

4. Review and Responsibilities: teams 
and contributor roles, use and credit

14

Request For Information (RFI)

https://docs.google.com/document/d/15z6doGA0aIEzzeTWskelrf30yabVkGkCgpdrFOJ_KLg/edit?usp=sharing


Advanced 
metadata 
features to 
include 
DOIs, 
prelim obs,
images, 
and can 
add more 
as desired 

AKFIN Data Management Application
May include complex 
datasets such as 
error estimates, 
spatially explicit data

Metadata Form

Upload Temporary File

Data Staging and Review

Data in Production

ESP Data 
Submission 
(csv, xls, …)

If data already on 
AKFIN, automatic 
updating is available

Website 
landing page 
with links to 
ESPs, repos, 
instructions 
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New ESP Contribution Template
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https://drive.google.com/file/d/1H14MKtMSc0uNKvxbtLSx4JsplPHiXsyV/view?usp=drive_link


Climate Readiness
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1. Focus: use climate vulnerability assessments to determine which stocks 
are priorities for conducting an ESP

2. Synthesize: identify thresholds and bottlenecks that may influence survival 
in a changing climate

3. Analyze: create projections using ocean models to make selected 
indicators climate informed 

4. Communicate: include new graphics and measures in standard reporting 
template to convey climate readiness 



Ecosystem Indicators
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1.Marine heatwave index (model)
2.Bottom temperature (survey, ROMS)
3.SST, wind stress, sea-ice (satellite)
4.Corrosivity or pH  index (ROMS-NPZ)
5.Production (chlorophyll a, satellite)
6.Small/Large copepods (survey)
7.Euphausiids (survey)
8.Seabird reproductive success (survey)
9.Larval fish abundance, condition (survey)

10.YOY biomass, growth seabird diets (survey)
11.Juvenile CPUE, condition (survey)
12.Juvenile predation mortality (model)
13.Proportion euphausiid in fish diet (survey)
14.Adult condition (survey, fishery) 
15.Center of gravity, area occupied (model)
16.Predator biomass (stock assessment)
17.Steller sea lion non-pup estimates (survey)



◼ Indicator Expansions
◼ Include different IPCC models and 

ensemble mean
◼ Evaluate over a range of emissions 

scenarios
◼ Indicator Metrics
◼ Calculate moving mean to account 

for interannual variability
◼ Report at various future intervals 

(e.g., 5, 10, 50)

Indicator Projections
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7.85

7.86
7.84

7.87

7.87

7.69

Courtesy: Darren Pilcher



Additional Features
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0.11 0.20 1.77

0.01 0.10 0.60

Courtesy: Kelly Kearney



◼ Indicator Alternatives
◼ Include different indicator version 

based on ecosystem model
◼ Provide error estimates to allow 

for comparison of overlap
◼ Indicator Linkages
◼ Estimates of time varying stock 

assessment parameters
◼ Identify shifts in the indicator and 

other indicators to monitor

Indicator Enhancements
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Courtesy: Grant Adams
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Courtesy: Grant Adams
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Update

This Year Overview of ESPs for 2023, progress on 
importance methods, report streamlining

Next Year
Plans for 2024 ESPs, initiating Request For 
Information (RFI), data complexity advances, 
climate readiness alternatives 

National Developing National ESP Initiative including 
creating, sharing, synthesis workshops
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National ESP Progress

NWFSC: 
ecosystem 
initiative

NEFSC: 
bluefish, black sea 
bass, Atlantic cod, 

mackerel

PIFSC: uku SWFSC: 
ecosystem
initiative

AFSC: 
sablefish, pollock, 

Pacific cod, king crab, 
snow crab

SEFSC: 
~gray snapper

https://www.pcouncil.org/documents/2023/02/h-2-a-ewg-report-1.pdf/
https://www.pcouncil.org/documents/2023/02/h-2-a-ewg-report-1.pdf/
https://drive.google.com/drive/folders/18xCzfsmZxCG61P_59Nql1CFGFkRHrIlV?usp=share_link
https://drive.google.com/drive/folders/1pedXuoFBvwmO3bnwmX7a5QIiv3sGkEEm?usp=share_link
https://www.pcouncil.org/documents/2023/02/h-2-a-ewg-report-1.pdf/
https://www.pcouncil.org/documents/2023/02/h-2-a-ewg-report-1.pdf/
https://drive.google.com/drive/folders/1JOyO4ulu8dkUtHW8K6Wjk5qQAu75fTN4?usp=share_link
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National ESP Initiative 

◼ National ESP Proposal (CA/MSA 2023 RFP)
◼ Series of focused workshops to develop ESP programs at different centers
◼ Special sessions at existing conferences to communicate ESP progress
◼ Working group to create and refine National ESP Initiative elements

◼ Workshops 2023 (Share agenda, Co-creating agenda)
◼ Share (virtual): 80+, July workshop included reps from all centers, RO, HQ
◼ Co-creating (hybrid): 30+ August workshop at PIFSC, coordinated with NEMoW  
◼ Synthesizing (hybrid?): 15+ working group, summarize previous workshops, ID 

common barriers, discuss support and future workshops  

https://drive.google.com/file/d/16OBhiDUoCRfbddGc_RjAVGkRj18XRjgq/view?usp=share_link
https://docs.google.com/document/d/1vTQ-R5pt-Kl5pvDwWjVV1W2gODJAx92Z4ZF3D8u3xAw/edit?usp=drive_link
https://docs.google.com/document/d/1Mvl2gQ7yVmLNpQtzLQd-5tyldGVDwFDPjlBy7GjEqmg/edit?usp=sharing
https://drive.google.com/drive/folders/109AobMzASlOBe0LJQeT6Ry3ttwY5unn0?usp=drive_link


1. Forum: form a national working group to help connect programs and 
coordinate ESP development across centers

2. Metrics: develop a common set of measures to track ESP development 
and how indicators get used in management advice

3. Tools: data management options, R tools to speed up indicator analysis, 
modular code that can be adapted by regional needs, web services 

4. Funding: coordinate across centers to leverage limited resources, 
advocate for within center ESP coordinators, connect with ESRs 
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ESP Support



1) Are there any changes to the ESP 2023 or 2024 
schedule that the GPT would like to make? 

2) Are there any questions or changes regarding the future 
plans for ESPs (e.g., RFI, data/AKFIN, climate readiness)?  

3) Are there any ideas or thoughts regarding support for 
ESPs at the AFSC? 
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Discussion



Thank You!
Contact: 

Kalei Shotwell, AFSC
Kalei.Shotwell@noaa.gov

Resources

https://drive.google.com/drive/folders/1ifEXZfJFA8C0mMgxbduPxZPPp7btvJ0Y?usp=sharing

