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The California Current Ecosystem

Faint Arena

e Productive upwelling
ecosystem e N

e Provides many ecosystem :
services

e Forage species transfer energy
from plankton to upper trophic
levels, including protected
species, commercial fisheries
and recreational fisheries
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A Physics-to-Fisheries Management Strategy Evaluation
for the California Current System
Phase I: 2017 - 2021
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A Physics-to-Fisheries Management Strategy Evaluation

for the California Current System

Phase I: 2017 - 2021 Major outputs
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Phase I: 2017 - 2021

Increasing sardine

abundance
(Koenigstein et al. 2022)

Changing sardine
abundance and northward

distribution shift
(Fiechter et al. 2021)

A Physics-to-Fisheries Management Strategy Evaluation
for the California Current System

Major outputs
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A Physics-to-Fisheries Management Strategy Evaluation
for the California Current System

2017 - 2021

Northward shift in
sardine distribution and

landings
(Smith et al. 2021)

Phase I:

Shoreward contraction of

albacore fishing grounds
(Smith et al. 2023)

Major outputs
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Phase I: 2017 - 2021

Changing opportunities
for swordfish fishermen
(Smith et al. 2023)

Northward shift in albacore

landings across ports
(Smith et al. 2023)

A Physics-to-Fisheries Management Strategy Evaluation
for the California Current System

Major outputs
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A Physics-to-Fisheries Management Strategy Evaluation

for the California Current System
Phase I: 2017 - 2021 Major outputs
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Impact of climate and ecosystem change on the California Current forage

complex and the fishing communities and predators it sustains

Phase II: 2020 - 2024
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Impact of climate and ecosystem change on the California Current forage
complex and the fishing communities and predators it sustains

Phase II: 2020 - 2024 Major outputs
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Impact of climate and ecosystem change on the California Current forage

complex and the fishing communities and predators it sustains

Phase II: 2020 - 2024 Major outputs
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Impact of climate and ecosystem change on the California Current forage

complex and the fishing communities and predators it sustains

Phase II: 2020 - 2024 Major outputs
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Impact of climate and ecosystem change on the California Current forage
complex and the fishing communities and predators it sustains

Phase II: 2020 - 2024

Other products in progress

Ecosystem impacts

« Anchovy biomass projections from MICE

» Marine heatwave impacts from ecosystem models

« Sardine and anchovy recruitment indicator development
« Atlantis future projections under status-quo management
Socio-economics

» Fisher participation choice models

» Projections of future fisher participation and landings

* Fisher and community level socio-economic indicators

* Predator and fleet sensitivity to CPS distribution shifts
Management Strategy Evaluation

« Use Atlantis to simulate performance of alternative management rules



Emerging Management Needs
Shifting habitats will impact:

« Survey planning

« Stock structure

« Transboundary management
» Bycatch

» Changing prey interactions

« Changing social vulnerability
« Emerging fisheries




Emerging Management Needs
Changing stock productivity will impact:

Stock assessment parameters and
stock forecast performance

Less effective management strategies?
Ecosystem impacts
Socio-economic impacts




Lessons Learned

« Tailor modeling framework to specific context

» Calibrate ecological/economic models to ensure they can capture past dynamics
« Capture and communicate uncertainty

« Engage stakeholders often

* Multidisciplinary teams are necessary!

WORKSHOP REPORT

Management Strategy Evaluation (MSE) Workshop for the NOAA OAR/NMFS Project
“Future Climate Change and the California Current (Future Seas) - A Physics to Fisheries
Management Strategy Evaluation™

March 28, 2018
Scripps Seaside Forum
University of California San Diego, La Jolla, CA

Smith et al. 2023
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