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Purpose and need statement

Preparing and adapting fisheries for climate change is of great importance and interest for
fishery managers. Yet the question of how best to adjust management and the management
system for change remains challenging, and there has yet to be widespread action toward
climate-ready fisheries.

Here, we highlight tools that managers at the U.S. Regional Fishery Management Councils
and NOAA Fisheries are using to respond to climate change.



. SCENARIO PLANNING

Scenario planning is a tool that, rather than predicting a specific future, allows
stakeholders and others to create and explore a set of plausible future scenarios.

't can identify uncertainties and tradeoffs and help to find solutions and
approaches that can be useful in multiple possible futures.

When done in an inclusive and effective manner, scenario planning can also
iIncrease buy-in of stakeholders and encourage broader participation from groups
that tend to be less active in the management process.



Scenario Planning
Us West Coast

The Pacific Fishery Management
Council initiated a climate change
scenario planning process in early
2019 with the goal to define tools,
products and processes necessary to
react to potential future ecosystem
states resulting from climate
variability and change over the next
20 years.

An organizing team appointed by the
council and stakeholders worked to
create and then use four scenarios to
consider the implications of possible
changes described and identify
actions to take in response.

This is a world of gradual warming, with climate less variable

year to year. Familiar stocks decline, but new subtropical stocks

appear. Open, globalized commerce encourages alternative uses
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Marine mammal
populations mostly
decline, though sea turtle
populations stabilize.

The Northern Anchovy
population shifts

Adapted From: Pacific Fishery Management Council/Climate and Communities Core Team. (2020).
2040 Scenarios for West Coast Fisheries (Agenda Item F.1. Attachment 1, September 2020)

Decreases in species
abundance and
availability

Wild salmonids face
challening ocean
conditions. but improved
hatchery practices and
technology will benefit
hatchery stocks.
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New subtropical and
tropical species appear

in the southern California
Current Ecosystem (CCE).

Mostly steady ocean
and climate changes.

and few extreme
events
ny
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View this and the other 3 scenarios produced here: https://oceanconservancy.org/wp-
content/uploads/2021/03/0C-Climate-Scenarios-Color.pdf
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Fortune and Favor Increases Box of Chocolates

* A world of environmental surprises and extremes,
but where stock levels increase on average
* Regular “boom and bust” cycles for some key

* Mostly favorable conditions for fish and
fisheries
* Many stocks shift northward in

predictable ways stocks

* Few severe extreme events
* Societal values move away from
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* New technology is deployed to
better monitor the unpredictable
environment

* Seafood marketing becomes more

difficult because of the high

variability in availability

ocean conditions Highly variable conditions,
many extreme events

Hollowed Out

* Unpredictable and extreme shifts in ocean
conditions lead to a fundamental reorganization
of the CCE food web

Extreme storms and rising tides create regular and

damaging inundations

* Only a few stocks remain at harvestable levels and most
commercial fisheries suffer

* The nature of coastal activity changes as some places are
neglected, others become fortified, commercial hubs

Blue Revolution

* Warmer climate/ocean

* conditions, but little variability

* Familiar stocks gradually

* decline but new subtropical and

* tropical species appear in the

* southern CCE

* Open, globalized commerce encourages
alternative uses of ocean resources

* Aquaculture and offshore energy puts
pressure on commercial fishing
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https://www.pcouncil.org/documents/2020/11/scenarios-for-west-coast-fisheries-climate-and-
communities-initiative.pdf/ 3



. MANAGEMENT STRATEGY EVALUATION (MSE)

Management Strategy Evaluation is a tool that that uses simulation to compare
different strategies under a range of possible future realities and identify
performance in relation to management objectives.

MSE is a salient tool for managing with climate change because it can identify
trade-offs and clarify the impacts of uncertainty.

MSE can also incorporate climate information and relationships. Models that
incorporate shifts in productivity or shifts in distribution to inform fisheries
management are often needed to facilitate the MSE process.



MSE - Sablefish recruitment

Issue: Are current reference
points and control rules for
fishery management robust
to impacts of climate
change?

When projected sablefish
recruitment is informed by
oceanographic indicators,
different future states (i.e,,
from IPCC scenarios) drive
different stock outcomes.
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Haltuch, M. A, A'mar, Z. T., Bond, N. A, & Valero, J. L. (2019). Assessing the effects of climate change on US West Coast sablefish productivity and on the
performance of alternative management strategies. ICES Journal of Marine Science, 76(6), 1524-1542.
https://www.pices.int/publications/presentations/2015-Climate-Change/S10/S10-D2/1130-Haltuch.pdf



1l. FISHERY ECOSYSTEM PLANS (FEPs)

Next-generation FEPs can serve as a tool to incorporate ecosystem
considerations in fishery management. FEPs can also be a tool to operationalize

climate-readiness in fishery management.

For FEPs to be effective, they must go beyond ecosystem assessment and link
science and action items to management decisions through clear processes.



-EPs - Alaska region

The Climate Action Module under the Bering Sea FEP is designed to
address strategic management needs related to climate change.

Objective 1 Objective 2 Objective 3
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Coordinate the review of Assess key climate -» Summarize and
existing and emergent change impacts, communicate potential
climate information on adaptation actions, risks and adaptation
impacts, adaptation, and residual risk. actions.

and residual risk.

.

Climate Change Taskforce Workplan 2021



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

Facditate cimate
briefings in coordination
with Spring ecosystem

preview workshops

( Quarterly meetings ‘& ‘

Multiple Information &

Knowledge Sources CCTF

Provide guidance on
how to support ciimate
readiness through
mainsireaming chimate
change information in
existing annual Council
products

Groundfish Stock ccorr

Assessment

CCTF

Autumn !

Update CCTF products
& tools. adaptation

tables, & Climate FEP
indicators, work on @
bi-annual report

Winter

£covystern
Health

Synthesize emerging
information on climate
change risks, impacts &
adaptation efficacy &
feasibiity

Bi-annual synthesis
review, & update

FEP Plan Toam CCTF
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- Tactical Near-term Advice (<2yr) 1

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
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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

- Strategic & Long-term Advice (>2 yr) 5
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
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V. RISK TABLES & RISK ASSESSMENTS

Risk and uncertainty are increased in stock and ecosystem assessments due to
climate change. New tools to assess risk and uncertainty (not captured in
traditional stock assessments) are needed to manage effectively under climate

change.

A related key need is for decision support tools that can inform managers and
others about how to respond to risks and changes in risk based on
environmental, ecological, and socio-economic conditions.
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Risk Tables — Alaska

Alaska Fishery Science Center (AFSC) staff developed a classification matrix for
assessing 4 primary considerations: assessment, population dynamics, ecosystem,
and fishery performance. Such considerations are intended to capture risk or
uncertainty not accounted for in the stock assessment itself and are used to inform
Allowable Biological Catch determinations. Risk tables can support precautionary
management under climate change.

Example Risk Table from Gulf of Alaska Pacific Cod Stock Assessment

Assessment-related | Population Environmental/ecos [Fishery Performance | Overall score
considerations dynamics ystem (highest of the
considerations considerations individual scores)
Level 2: Level 2: Level 2: Level 1: Level 2:
Substantially Substantially Substantially Normal Substantially
increased increased increased increased

Gulf of Alaska Pacific Cod SAFE; Barbeaux et al. 2079 <



2021 EAFM Risk Tables

Table 3: Species level risk analysis results; I=low risk (green), Im= low-moderate risk (yellow), mh=moderate to high risk
(orange), h=high risk (red)

RISk Assessments -

Mid-Atlantic

Species Assess  Fstatus Bstatus FWI1Pred FWI1Prey FW2Prey Climate DistShift EstHabitat

NOAA's Integrated Ecosystem Assessment
Team worked with the Mid-Atlantic Fishery
Management Council to use risk
assessment as a tool in implementing its

Ocean Quahog
Surfclam
Summer flounder
Scup

Black sea bass
Atl. mackerel
Butterfish
Longfin squid
Shortfin squid
Golden tilefish
Blueline tilefish

ecosystem approach to fisheries Bluefish
Spiny dogfish
management. o P
Unmanaged forage
Indicators from an annual ecosystem status Deepsea corals

report are tied to specific risk elements for
management, including climate risks.

Table 4: Ecosystem level risk analysis results; 1=low risk (green), Im= low-moderate risk (yellow), mh=moderate to high risk
(orange), h=high risk (red)

U pd ated un derSta n d I ng Of th e status Of s k System EcoProd CommRev RecVal FishResl FishRes4 FleetDiv Social ComFood RecFood

slements forditarusistegeetors and Mid-Atantic b I . I
the ecosystem has helped the council

prioritize management and has informed
modeling efforts

Mid-Atlantic Fishery Management Council. Mid-Atlantic EAFM Risk Assessment: 2021
Update, available at: https.//www.mafmc.org/eafm

For more information: Gaichas SK, et al. 2018. Implementing Ecosystem Approaches to Fishery Management: Risk Assessment in the US Mid-

Atlantic. Frontiers in Marine Science; 5. =


https://www.mafmc.org/eafm

Conclusions

Climate-ready fishery management will require implementation of many tools, and
those tools should be tailored to the specific region and fisheries. Each of the tools
highlighted here benefits from collaboration and robust involvement of stakeholders in
the process.

Scenario planning, MSE, risk tables and the use of FEPs all serve to bring climate and
ecosystem information into the management process and clarify trade-offs, better
capture uncertainty, and identify options for decision-making.

These tools are already being used by some Councils, which suggests they could be
adopted by managers in other regions.

Overall, there is a need to use information at hand to take management action in the
near term while planning for the longer term.
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