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Challenge: Need to implement coordinated and collaborative

adaptation & mitigation planning to prepare for and respond to climate
change impacts

Opportunity: Climate-informed and inclusive EBM/EBFM has

potential to effectively address climate change challenges (*most often if
coupled with climate mitigation)
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e Consider ecological & climate
effects on focal species

Managing e Consider (& manage for)
fisheries from ecological impacts of harvest on
a whole other parts of the ecosystem
ecosystem

perspective
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Fishery impacts on target spp Multiple fishery effects on system

Changes in habitat interactions & connections

Eval, risk, trends & tipping points in
ecosystem indicators as a function of
harvest levels (e.g., diets)

Surveys of size and abundance
Fishery information

Information from harvesters Account for ecosystem targets & limits
(as prey, bycatch, or predators) in

harvest control rules

Multiple fishery & non-fishery effects on
system interactions, connections, and
services (often spatial)

Cumulative effects of multiple activities
on habitats and ecosystem function

Accounting for plurality of perspectives
and needs in tradeoff analyses,
activities, & agreements across
multiple sectors.
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Fishery impacts on target spp

Changes in habitat
Surveys of size and abundance
Fishery information

Information from harvesters
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Fishery impacts on target spp e  Multiple fishery effects on system

Changes in habitat interactions & connections

Eval, risk, trends & tipping points in
ecosystem indicators as a function of
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Bering Sea
Fishery Ecosystem Plan

Implement Evaluate

. . R
e  Multiple fishery effects on system o oo
interactions & connections

Monitoring
of Ecosystem
Indicators

e  Eval, risk, trends & tipping points in
ecosystem indicators as a function of
harvest levels (e.g., diets)

e  Account for ecosystem targets & limits
(as prey, bycatch, or predators) in
harvest control rules

Y\‘I.urth Pacific ( ‘ @

F Management Council
2019 INTEGRATED ECOSYSTEM ASSESSMENT
ACEPO
Ecosystem
Status
https://www.npfmc.org/bering-sea-fishery-ecosystem-p
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Eastern Bering Sea Fisheries Ecosystem Plan (FEP)

2020

Local Knowledge,

Bering Sea

Fishery Eegsiem Pn Traditional Knowledge &
g = | < Subsistence Information
L4 Task Force
o

~ 2020

Climate Change
Task Force

-

https://www.npfmc.org/bering-sea-fishery-ecosystem-plan/




Local Knowledge, Traditional Knowledge, and Subsistence Task Force

D2 LKTKS Protocol
APRIL 2023

Protocol for Identifying, Analyzing, and Incorporatlng Local

e ot Pt Fery Harsgano: Counclls Cocson TG Protocol guidelines
March 17, 2023 .

For further information contact: ~ Kate Haapala, North Pacific Fishery Management Council
1007 W. 3! Ave, Suite 400, Anchorage, AK 99501
(907) 271-2809

Abstract:

This Protocol provides guidance for identifying, ing, and i ing Local K e
Traditional Knowledge, and subsistence information into the Council's decision-making process.’
Protocol is the result of a oollabcnuvc multi-year effort from the Council's Local Knowledge,
Traditional Knowledge, and Sub: Taskforce, which is a nominated body formed under Action
Module 2 in the Bcnng Sca Fishery Ecosystem Plan. This Protocol is specific to the Bering Sca region,
though it could be used more widely as the information within is relevant to Council and agency staff,
Council advisory bodics, and lhe public. The full Pmmcol pmvldcs lhe Council found.lnoml information
for working with Local K However, the
primary content for how to best identify. annlyz: and i mmrpome Local Knowledge. Traditional
Knowledge, the social science of Local Knowledge and Traditional Knowledge, and subsistence
information within the context of the Council's decision-making process is housed in the cight guidelines
in Scction 4 of the Protocol which provide the reader with best practices for engaging and working with
these knowledge systems and expertise. Each guideline is followed by some ideas illustrating different
ways to move forward related work to help the Council consider what it might look like to put the
guidelines into practice.

? The Taskforce chose to work with the term *“Traditional Knowledge' because it resonates with knowledge holders
and existing work on Indigenous knowledge systems in the Bering Sea region.
2The lenml s motion ndo tin, lbt goals and ob]ocnw:s for this Taskforce can be found here:

nentRes waloadFile?p=ce213al 5-6672-4d0b-9fad-
X AN OTIONs 30t
Accessibility of this Document: Effort has been made to make this document accessible to individuals with
disabilities and compliant with Section 508 of the Rehabilitation Act. The complexity of this document may
make access difficult for some. If you encounter information that you cannot access or use, please call us at
907-271-2800 so that we may assist you.

& @
' ]
TKS%20Protocol.pdf

https://meetings.npfmc.org/CommentReview/DownloadFile?p=01b5068d



https://meetings.npfmc.org/CommentReview/DownloadFile?p=01b5068d-0440-46af-ab1e-50b899ae2faf.pdf&fileName=LKTKS%20Protocol.pdf

Climate information “on ramps” for EBFM

Climate informed annual* stock and
ecosystem assessments & EBFM advice

i
Wi

On-ramp 1

Climate information in near-term ecosystem
based management targets

Climate-ready Ecosystem Based Fisheries
Management planning, information & design

On-ramp 3
(new)

KEY: Matching climate information &

On-ramp 2
X X

~ 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

- Strategic Near-term Advice (<2yr) =
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

?:Aé > —_—
AT == 1R
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~ 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

Nl

projections to scale of decision making & advice

B | s Existing tools or process
N Help ID climate change gaps
| w— New tools or process

https://www.npfmc.org/climatechangetaskforce/
i

P R e T ey


https://www.npfmc.org/climatechangetaskforce/

Fishery impacts on target spp Multiple fishery effects on system

Changes in habitat interactions & connections

Eval, risk, trends & tipping points in
ecosystem indicators as a function of
harvest levels (e.g., diets)

Surveys of size and abundance
Fishery information

Information from harvesters Account for ecosystem targets & limits
(as prey, bycatch, or predators) in

harvest control rules

Multiple fishery & non-fishery effects on
system interactions, connections, and
services (often spatial)

Cumulative effects of multiple activities
on habitats and ecosystem function

Accounting for plurality of perspectives
and needs in tradeoff analyses,
activities, & agreements across
multiple sectors.
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Why might we need cross-sector decision making?

Because social-ecological systems are complex

networks, climate change impacts multiple parts of
the system at the same time, and a response in one
area can impact adaptation effectiveness in another.

If we don’t account for that we might:

e Inadvertently amplify climate impacts
e Expand inequities in the system
e May not see the whole picture and miss
impacts that are lagged
e Might react too slowly...
or too strongly...

Multiple fishery & non-fishery effects on
system interactions, connections, and
services (often spatial)

Cumulative effects of multiple activities
on habitats and ecosystem function

Accounting for plurality of perspectives
and needs in tradeoff analyses,
activities, & agreements across
multiple sectors.
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Interacting and Overlapping Features of Human—Natural Systems

Decisions and actions

- Mitigation
% - Adaptation
— Activities indirectly
impacted by climate

Ways of knowing

- Scientific knowledge
- Indigenous knowledge
- Local knowledge

- Energy
— Health
— Economics

Actors
People O °

— Governments
— Businesses P..

Communities .

Ecosystem Based Management is a
framework to support complex,
cross-sector decision making

Climate-related hazards

- Flooding

— Drought
— Wildfire
— Heat

(2
(o
(8]
O

Non-climate influences

— Disruptions (e.g.,COVID-19)

- Social inequities @

— Politics and power

- Cultures

Geographic scales
- Neighborhood

- City

- Region

- Nation

Climate-related experiences & actions
connect with many other activities & contexts.


https://nca2023.globalchange.gov/all-figures/#10

Climate change & EBM o

e Ecosystem Based Management (EBM) is S————

a framework that considers complex social
& ecological interdependencies

e Often supports interdisciplinary GM\
collaborations in order to understand e
social-ecological connections B

A holistic and inclusive way to manage
marine environments and the
competing uses for, demands on,
and ways New Zealanders

e Recent advancements include bringing .
climate change impacts & response — both
ecological and social — into EBM planning

& advice to support resilience i @ % O

Co-governance

Adapts Tailored

e Broader more complex EBM is needed for
climate advice & places an increased
emphasis on transdisciplinary approaches
& brldglng mU|t|p|e kﬂOWledge SyStemS https://learnz.org.nz/seaweedaquaculture?211/discover/ecosyst

em-based-management



https://learnz.org.nz/seaweedaquaculture211/discover/ecosystem-based-management
https://learnz.org.nz/seaweedaquaculture211/discover/ecosystem-based-management
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» The Council envisions sustainable fisheries that provide
benefits for harvesters, processors, recreational and
subsistence users, and fishing communities, which:

» (1) are maintained by healthy, productive, biodiverse,
resilient marine ecosystems that support a range of
services;

» (2) support robust populations of marine species at all
trophic levels, including marine mammals and
seabirds; and

(3) are managed using a precautionary, transparent, an
inclusive process that allows for analyses of tradeoffs,
accounts for changing conditions, and mitigates threats.

» The Council in nt explicitly take
into account environmental variability and uncertainty,
changes and trends in climate and oceanographic
conditions, fluctuations in productivity for managed species,
and associated ecosystem components..., and relationships
between marine species.




predictive tools to reduce uncertainty




What is happening?

m What will happen?
What happened?

: What is possible? @

Mt is expected?

I
Hindcasts Forecasts Predictions Projections
(1970 — now) (now — +1 yr) (+10y — +15 yr) (now— +100 yr)

Nowcasts
(realtime)



Current Bering10K high resolution oceanographic seasonal forecasts aFA

INTEGRATED ECOSYSTEM ASSESSVENT
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Slide: Kelly Kearney (AFSC) https://beringnpz.github.io/roms-bering-sea/B10K-dataset-docs/



Current Bering10K high resolution oceanographic seasonal forecasts ﬁFA

INTEGRATED ECOSYSTEM ASSESSMENT

2° cold pool index

Predicted 2024 July 1
bottom temperature

Forecasts
(avail in 2026) &%

Slide: Kelly Kearney (AFSC)



Open Science: interactive species distribution tools

L+ 2

ACLIM2 SDMs: Species range and overlap forecasts
(((((((( B.ac‘kgr::und )
2010 2015 2019 2021 2022
observed ‘
e e
Interactive tools to |og (Biomass CPUE + 1)
, p explore spatial .
Xy distribution changes Arrowtooth

https://mgoodman.shinyapps.io/aclim2_sdms_explorer/



https://mgoodman.shinyapps.io/aclim2_sdms_explorer/
https://mgoodman.shinyapps.io/aclim2_sdms_explorer/
https://mgoodman.shinyapps.io/aclim2_sdms_explorer/

Build on progress from Integrated Modeling Projects

Alaska’s Climate Ecosystem and Fisheries Initiative

Eng1gemcnt &
Climate, ocean \(\./Chmate informed \(‘.

living marine ecosystem & fisheries . .
resource forecasts . advice

'~ " i} ks >
A

——8& acosystem: Climate-informed advice —

Climate-integrated status \ (
models climate-informed ‘ Q o
forecasts & projections ®
b l—«— — 1T a,

survival ~ @ l ‘ .

information sharing
towards climate-smart

Teams ". Toam decision making
T

Decision Support & Adaptation Planning  Community-
jetermined decision-making support

Species, stock Strategic planning & response

Pﬂevshnb »d :&

Fishing & harvest Scenarios
Climate Informed Polic

GOACLIM: Climate Integrated Modeling in the Gulf of Alaska
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High resolution climate forecast, hindcasts, decadal predictions & projections



Build on progress from Integrated Modeling Projects

Strategic planning & response

med advice -
\ Depth (m)
limate-informed | os0m
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Recognizing that building meaningful advice
requires a sustained multidisciplinary approach
(from information and data sharing to advice)



Inclusive processes to assess impacts,
trade-offs, and solutions




Socioecological Vulnerability of
Climate Change on Fishing Communities

Assessment framework used to determine the coupled social-ecological likelihood of
Col lectively understand: fishing communities to be adversely affected by climate change on the U.S. West Coast.

Ecological ™ Economic ® Social

Py COMMUNITY
CI . . VULNERABILITY
e imate drivers © COMMUNITY RISK S

Degree to which a

. . @© COMMUNITY EXPOSURE Degree to which a community is susceptible to

® Cl imate im paCtS ‘ . community is susceptible to climate change moderated

» ECOLOGICAL RISK Level of effects experienced | ¢jimate change. by its ability to adapt.

by a community from climate
[ J Val ue & | m p() rta nce Degree to which a species is change as determined by the
susceptible to climate ecological risk and economic
change. importance of their target

species.

e Sensitivity & dependency

e Adaptive capacity

Ecological Exposure Economic Importance Community Sensitivity Community Adaptive Capacity
B\ 0 ‘ . Degree to which a species is Percent of total revenue for each How likely a community is to be The ability to adapt, cope, and
p— s . subject to climate change species for each community. affected by climate-driven recover from impacts of climate
Temp pH Oxygen Chlorophyll : impacts. changes on fisheries resources change.
' based onits economic reliance
| Ecological Sensitivity on commercial fishing.

" How likely a species will be
affected by changes in
environmental conditions.

SOCIAL FACTORS OF COMMUNITY ADAPTIVE CAPACITY
There are 15 factors that are used to calculate a community’s adaptive capacity:

Koehen et al. 2022 Social-ecological vulnerability of fishing communities to climate change: A
U.S. West Coast case study. DOI:10.1371/journal.pone.0272120


https://www.semanticscholar.org/paper/Social-ecological-vulnerability-of-fishing-to-A-Koehn-Nelson/044dbe2e9d0b611267d7f5d34940f6391aeccd34
https://www.semanticscholar.org/paper/Social-ecological-vulnerability-of-fishing-to-A-Koehn-Nelson/044dbe2e9d0b611267d7f5d34940f6391aeccd34
https://doi.org/10.1371/journal.pone.0272120

Adaptation Actions Defined by Multiple Factors

Adaptation

AR

Adaptation outcomes

NCAS5 31.2: Adaptation Actions Defined by Multiple Factors
Adaptation outcomes are the result of individual and group values and decision-making processes and constraints.



Adaptation Actions Defined by Multiple Factors

Adaptation

options Explore details about how these
\ differ between scenarios (or not)
Community culture: ‘ )

History @=

Decision-making
criteria:

(-. Preferences

Social capital @—

Values @—
—@ Capabilities

Risk perception @

and tolerance —@ Resources

k. Process

Adaptation outcomes

NCAS5 31.2: Adaptation Actions Defined by Multiple Factors
Adaptation outcomes are the result of individual and group values and decision-making processes and constraints.



Current Best of EBM&  Siloed mana?ement
trajectory  bothworlds  rapidchange &high challenges

changes relatjve
to present day

1 2 3

Slightly less spring snow
SIiht%war
0

Does climate readiness need inclusive and N : -
cross-sector EBM? Why or why not? gl &

75% lessseaice T
Lower marine productivity N

t" %S i Lk A -
- Y %y - =
- =y y -« - T

If so how, who, and why? Specifics... - -
et
.

e Sectors

!ﬁ 4-6 MHWs/decade !m 2-4 MHWs/decade

e Timelines (how far ahead is it needed)

Very high warming

Higher variability

Many more climate shocks l l
Very high risk future

l ‘ll‘ il
l

imate shocks
Medium risk future '
]

Slightly warmer conditions
Similar variability
Al Occasional climate shocks
Lowest risk future

gy I

e Timeframes (when ? soon, next decade +..) W
Ay Y | M

e Data & information specifics o (N T

Moderate emissions Lower emissions High emissions
Medium predictability Higher predictability Lower predictability

Ecosystem drivers induded

e Management tools (specific strengths,
Weaknesses Of eaCh approach) Ecosystem drivers included E%E%z{%?é%ﬁgjém#‘ded 1 Eﬁ%\e\/ﬁtﬁg‘f\%ﬁa‘mgded

Ecosystem impacts included

lanaging fisheries =% 00 -
R [0)°/0) ﬁ%
%O?o‘\ %)Tyngqt;/rﬁgplgrxpettive :.I:]J § Jl )
(Y X m Q‘f_ﬂ ' .
L B Taking a ‘;/_ho/re ecosystem - %\
Py @' N e Gk AR
R o - yr o
7 WrE=s e | e
L K& ”‘3{?&% =7 l|“ :gz[zﬁqemem
o g
Ecosystem Based Ecosystem Approach to
Fisheries Management Ecosystem Based Management Fisheries Management

Future Climate Change Scenarios



How might these

change across Types of Management Actions
scenarios?
)

) * Catch Quotas

Catch Quotas: Specify overfishing limits (OFL), allowable biological

catch levels (ABC), and total allowable catch (TAC) v

Gear Types and Seasons: identification of legal gear types, and "

seasons to distribute harvest in time to avoid ger conflicts, reduce v Gear Types and Seasons
bycatch and marine mammal interactions

Bycatch and PSC: Bycatch and prohibited species catch limits, time/ Q‘- Bycatch and PSC Limits

area/ gear type closures

Protected Resources: Time and area closures to protect critical “ Protected Resources
areas, prey species limitations v

Habitat: Description and identification of essential fish habitat for all
managed species, gear/area closures to protect key areas

Community Protections: Harvest quota set asides for
communities, regional delivery restrictions

Limited Access Privileges: Create limited access programs, sector
allocations, rationalization privileges

https.://www.npfmc.org/how-we-work/management-policies/




Types of Management Actions

L

Catch Quotas

e
impacts

ecosystems ¢ ‘ A Gear Types and Seasons
& food webs S

Climate 0‘ Bycatch and PSC Limits
W

impacts on

growth, survival Climate iﬂ ;
& biomass Informed & ik = B Protected Resources

B TN &

advice |_¢ =3
Changes to fish .‘ Habitat

distributions (& \ 7 4

iy

fishing grounds)
- Community Protections

Climate change
(oceanography)

https://www.npfmc.org/how-we-work/management-policies/




QUESTIONS?




