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Climate Resilient Fisheries

My role is to help
set the stage

e (limate Change
e Fisheries

e Opportunities
and Challenges

https://mcdreeamiemusings.com/bloa/2019/1/4/setting-the-stage-the-pre-brief
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https://mcdreeamiemusings.com/blog/2019/1/4/setting-the-stage-the-pre-brief

Climate Change

® warming seas

e ocean acidification
e deoxygenation

® ocean circulation
® precipitation

® sea-level rise

® extreme events

N U.S. Global Change
"\@ Research Program

Fourth National
Climate Assessment

Volume |l
Impacts, Risks, and Adaptation in the United States

https://www.qglobalchange.qov/nca4

—
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https://www.globalchange.gov/nca4
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Climate Change

e warming seas

e ocean acidification
e deoxygenation

® ocean circulation
® precipitation

® sea-level rise

® extreme events
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https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL090677

Climate Change

® warming seas
® ocean acidification

e deoxygenation

e ocean circulation

® precipitation

Gulf Stream Index

® sea-level rise

o eXtI‘eme eve ntS 1960 Year 2020

https://noaa-edab.qgithub.io/tech-doc/qulf-stream-index.html
https://www.ncei.noaa.gov/news/qulf-stream-resilience

4 NOAA
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https://noaa-edab.github.io/tech-doc/gulf-stream-index.html
https://www.ncei.noaa.gov/news/gulf-stream-resilience

Climate Change

Annual Precipitation Change

® warming seas

® ocean acidification
e deoxygenation

® ocean circulation

e precipitation &

+ CISESS
. 10 5 0 5 10
o Sea'level I‘lse 1991-2020 minus 1981-2010 (%)
https://www.ncei.noaa.gov/products/land-
o eXtreme events based-station/us-climate-normals
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https://www.ncei.noaa.gov/products/land-based-station/us-climate-normals
https://www.ncei.noaa.gov/products/land-based-station/us-climate-normals

Climate Change

e warming seas

e ocean acidification
e deoxygenation

e ocean circulation
e precipitation

e sea-levelrise

e extreme events

N U.S. Global Change
"\@ Research Program

Fourth National
Climate Assessment

Volume |l
Impacts, Risks, and Adaptation in the United States

https://www.qglobalchange.qov/nca4

—
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Climate Change

Annual Precipitation Change

e Regional differences

e Variability AND change

Northeast U.S. Shelf

-10 —5 0 5 10
1991-2020 minus 1981-2010 (%)

https://www.ncei.noaa.gov/products/land-
based-station/us-climate-normals

https://noaa-edab.qithub.io/tech-doc/long-
term-sea-surface-temperature.html

Sea Surface Temperature (°C)

1860 Year 2010
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https://www.ncei.noaa.gov/products/land-based-station/us-climate-normals
https://www.ncei.noaa.gov/products/land-based-station/us-climate-normals
https://noaa-edab.github.io/tech-doc/long-term-sea-surface-temperature.html
https://noaa-edab.github.io/tech-doc/long-term-sea-surface-temperature.html
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Climate Change Effects on

Fisheries

Recreational Fishing and Boating

2022

In the Northeast

e catches of king
mackerel and mahi
mahi

e striped bass
overwintering in Rl

N/

e decreases in winter gﬁg&%
flounder productivity

next session April 13 6:30-8:00 PM

https://seagrant.gso.uri.edu/special-programs/baird/
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Fisheries

North Pacific

o
Western Pacific

MAIN HAWAIIAN

ISLANDS
o
B 3

6] '
| 0 =
r | o @

: | AMERICAN SAMOA
GUAM |/ @ o

NOTES:
1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI);
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands;

7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland
Islands; 10. American Samoa.

Gulf of Mexico

* Washington and Oregon have representatives on both the Pacific and North Pacific Fishery Management Councils

* North Carolina has representatives on both the South Atlantic and Mid-Atlantic Councils. The jurisdictional
boundaries for managed species are generally at the North Carolina/Virginia border, with a few exceptions.

* Florida has representatives on the South Atlantic and Gulf of Mexico Fishery Management Councils.

email a friend
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Fisheries

North Pacific

Lo\ Western Pacific

9
o

/ AMERICAN SAMOA
GUAM [
O |~ -

1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI);
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands;

Caribbean

W - VS VIRGIN
~ ISLANDS
PUERTO
7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland anaged species are generally at the North Carolina/Virginia border, with a few exceptions. RICO
Islands; 10. American Samoa. ¢ Florida has repMygentatives on the South Atlantic and Gulf of Mexico Fishery Management Councils.
| distributi d ductivity, halibut
Salmon distripution and proauctvity, nalibu
ductivit
e
Page 11

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

P FISHERIES

“en oF O



Fisheries

North Pacific

Paciﬁc. y et~
‘ 3

oI Western Pacific '
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\ / L
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GUAM |

fio

1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI);
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands;

7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland
Islands; 10. American Samoa.

o

Gulf of Mexico
NOTES:

* Washington and Oregon have representagg
* North Carolina has representatives o

boundaries for managed species
* Florida has representatives

on both the Pacific and North Pacific Fishery Management Councils.
th the South Atlantic and Mid-Atlantic Councils. The jurisdictional
generally at the North Carolina/Virginia border, with a few exceptions.
e South Atlantic and Gulf of Mexico Fishery Management Councils.

snook distribution, southern flounder
productivity, Florida Bay ecosystem
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Fisheries

North Pacific

“»New England

Mid-Atlantic
Western Pacific

MAIN HAWAIIAN
ISLANDS

CNMI \

SN
e

“South Atlantic

2 (9] 0
¢ | AMERICAN SAMOA 3
GUAM o Gulf of Mexico
= A Caribbean
1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI); i d Oregon have representatives on both the Pacific and North Pacific Fishery Management Councils. - U]Z X:\TGS'N
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands; * North Carolin representatives on both the South Atlantic and Mid-Atlantic Councils. The jurisdictional PUERTO =i [HLAND
7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland boundaries for ma d species are generally at the North Carolina/Virginia border, with a few exceptions. RICO
Islands; 10. American Samoa. * Florida has representa on the South Atlantic and Gulf of Mexico Fishery Management Councils.
| ] ] ] L ] L ] | ] L ]
tuna and billfish distribution and pro dLICthlty )
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Fisheries

North Pacific

Lo\ Western Pacific '
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Caribbean
NOTES:
1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI); « Washington and Oregon have representativgg®n both the Pacific and North Pacific Fishery Management Councils. - TP~ Y-S5 VIRGIN
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands; « North Carolina has representatives on g the South Atlantic and Mid-Atlantic Councils. The jurisdictional o ISLAND?
7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland boundaries for managed species agg#enerally at the North Carolina/Virginia border, with a few exceptions. RICO
Islands; 10. American Samoa. * Florida has representatives opg#fe South Atlantic and Gulf of Mexico Fishery Management Councils.

alewife run timing, pink shrimp productivity
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Fisheries

North Pacific
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1. Guam; 2. Commonwealth of the Northern Mariana Islands (CNMI);

~ South Atlantic

Gulf of Mexico \
Caribbean
NOTES:

« Washington and Oflegon have representatives on both the Pacific and North Pacific Fishery Management Councils. - THgP— ~ U-3- VIRGIN
3. Wake Island; 4. Midway Atoll; 5. Johnston Island; 6. Hawaiian Islands; * North Carolina hasfepresentatives on both the South Atlantic and Mid-Atlantic Councils. The jurisdictional e ISEANDS
7. Palmyra Atoll and Kingman Reef; 8. Jarvis Island; 9. Baker and Howland boundaries for manflged species are generally at the North Carolina/Virginia border, with a few exceptions. RICO
Islands; 10. American Samoa. * Florida has represerfkatives on the South Atlantic and Gulf of Mexico Fishery Management Councils.

salmon productivity, rockfish productivity
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Fisheries

Climate change
affecting:

distribution
timing
productivity

species
Interactions

habitat

OnTheWater Reors  Sitwaer  Freshwater  Boating  Surfcasting  Gear  Cooking Mag

36 Pound Cobia Breaks Rhode Island Record
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https://www.onthewater.com/news/2014/08/20/36-pou
nd-cobia-breaks-rhode-island-record
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https://www.onthewater.com/news/2014/08/20/36-pound-cobia-breaks-rhode-island-record
https://www.onthewater.com/news/2014/08/20/36-pound-cobia-breaks-rhode-island-record

Challenges & Opportunities

Catching fish is fun;
managing fisheries ...

catch limits

by-catch /
discards

allocation
availability

infrastructure

LATEST NEWS

Council Revises Black Sea Bass Commercial State
Allocation Recommendations

The Mid-Atlantic Fishery Management Council approved a 1% increase in New York's black sea bass
commerdal allocation, bnnglng New Yorks basellne share of the coastwide quota to 8%, durlng a meetlng ]ast
1UH oM e - P vy b e ond mvbea LWiviacr us

Search NOAA Fisheries Q

Fishing & Seafood Protecting Marine Life

cccccccc

Extinction Risk of Chinook Salmon Due to Climate Change

We conduct population viability analyses of cumulative climate impacts across the life cycle of Chinook salmon

West Coast

RISING TIDES

SINKING FUTURE

‘There’s going to be no fishing.” Can
Mississippi marshes be saved from sea
level rise?

BY ANITA LEE
UPDATED OCTOBER 25, 2021 8:26 AM L4 f = ﬁ

https://www.mafmc.ora/newsfeed/2021/council-revises-black-sea-bass-commercial-state-allocation-recommendations

https://www.fisheries.noaa.gov/west-coast/climate/extinction-risk-chinook-salmon-due-climate-change

https://www.newsobserver.com/news/weather-news/article254873102.html NO A A
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https://www.mafmc.org/newsfeed/2021/council-revises-black-sea-bass-commercial-state-allocation-recommendations
https://www.fisheries.noaa.gov/west-coast/climate/extinction-risk-chinook-salmon-due-climate-change
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Challenges & Opportunities

ABOUT US WHAT WE DO WHERE WE WORK SUPPORT US

Catching fish is fun; Wooreek T -

managing fisheries ...

New Fish On The Block: The
Expanding Range Of Black Sea Bass

catch limits In The Gulf Of Maine

by-catch / National Fisherman ......
discards Glaciers’ retreat could open new Alaska
allocation salmon habitat

3 by Kirk Moore in Alaska, West Coast & Pacific, News
availability

. https://www.nationalfisherman.com/alaska/glaciers-retreat-could-ope
lan‘aStI'u Ctu I'e n-new-alaska-salmon-habitat

https://www.manomet.org/event/new-fish-on-the-block-the-expandin
g-range-of-black-sea-bass-in-the-qulf-of-maine/

e
i R
3, 4
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https://www.nationalfisherman.com/alaska/glaciers-retreat-could-open-new-alaska-salmon-habitat
https://www.nationalfisherman.com/alaska/glaciers-retreat-could-open-new-alaska-salmon-habitat
https://www.manomet.org/event/new-fish-on-the-block-the-expanding-range-of-black-sea-bass-in-the-gulf-of-maine
https://www.manomet.org/event/new-fish-on-the-block-the-expanding-range-of-black-sea-bass-in-the-gulf-of-maine

Grand Challenges and Opportunities
. gl

CHALLENGE mp

OPPORTUNITY map>

CLIMATE RESILIENT
FISHERIES

OFFSHORE WIND
ENERGY DEVELOPMENT

OAA

sheries Sen Nagf FISHERIE
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Port of Brookings-Harbor




Chinook Salmon \§r 3
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Ling Cod and Black Rockfish






Albacore Tuna s













NOAA
FISHERIES

Conserve habitat to sustain fisheries, recover endangered
species, and maintain resilient coastal ecosystems and
communities



30+ Years of Habitat Restoration

Since our creation in 1991, we have:

sda &y (v 2

Collaborated Supported Restored over Opened over
with over more than 159,000 5,700 miles
3,000 3,500 acres of of streams to
partners. projects. habitat. access by fish.

e Invested more than $2 billion for restoration activities across the
country.

e Bipartisan Infrastructure Bill: NOAA Fisheries will be investing
another almost $1B in restoration over the next 5 years!

@ NOAA
N\’ FISHERIES
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Robinson Preserve Wetlands Restoration
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All pictures courtesy of: Manatee County w NO AA
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Ongoing Studies at Robinson Preserve

e Monitoring fish habitat use with
seine sampling and sportfish
tagging projects

e Conducting visitor surveys and
economic analysis to study
recreational and community value
of the Preserve

Earthen sill and mangroves to exclude
predators from the fish nursery habitats will be
studied.

Courtesy of: FWC & P. Caldentey, Mote Marine Laboratory

Fish caught in Robinson Feb. 22 and PIT tagged for movement study. @ No AA
‘\g@¥ FISHERIES
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Tools to Help Conserve Habitat for Fish
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Habitat Climate Vulnerability Results

100%
- .

2 | i
ke
a 0, | |
F % | ’ Vulnerability Rank
s ® Low
=
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§_ 40% ® High
E ®\ery High

) .

0% " "
Estuarine Marine Riverine o
Habitat System qﬁ\oﬂ‘“ "”faf%
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EAST COAST CLIMATE CHANGE
SCENARIO PLANNING

Kiley Dancy, Mid-Atlantic Fishery Management Council
National Saltwater Recreational Fisheries Summit
March 29, 2022

Fishery Management Council

MID-ATLANTIC | e

& PSR



Initiative Objectives

1.

2.

Explore how East Coast fishery
governance and management issues will
be affected by climate driven change in
fisheries, particularly changing stock
avallability and distributions.

Advance a set of tools and processes
that provide flexible and robust fishery
management strategies, which continue
to promote fishery conservation and
resilient fishing communities, and
address uncertainty in an era of climate
change.

EAST COAST CLIMATE CHANGE SCENARIO PLANNING




What is Scenario Planning?

= A tool for planning and action in the context of an uncertain
future

= |[f we knew that certain conditions would occur In the future,
what would we do now to prepare?

What if...

» Species distribution changes accelerate?

» The Gulf Stream continues to move/weaken?

* The frequency and intensity of extreme weather events increases?
» Recreational fishing effort increases or decreases substantially?

» Consumer seafood preferences and demand change substantially?

EAST COAST CLIMATE CHANGE SCENARIO PLANNING



What is Scenario Planning?

= Under different assumptions of future conditions:

o Which management actions and governance strategies are likely to
be beneficial under a range of future conditions?

o Which management actions and governance strategies should be
avoided due to reduced flexibility or increased difficulty of adapting
to future conditions?

EAST COAST CLIMATE CHANGE SCENARIO PLANNING



What is Scenario Planning?

o Planning for One
= Not a prediction or forecast — a Future

framework for allowing explicit
consideration of uncertainty in
future conditions

= Stimulates creative, innovative
thinking

-

Planning for a Range of

. . Futures
= Avoids focus on narrow view of the
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N
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Example: Pacific Fishery Management Council Scenarios (2020)

Fortune and Favor Increases Box of Chocolates

* Mostly favorable conditions for fish and
fisheries

* Many stocks shift northward in
predictable ways

* Few severe extreme events

* Societal values move away from
globalization, instead

* encourage collective

* support of local fishing

* A world of environmental surprises and extremes,
but where stock levels increase on average

* Regular "boom and bust” cycles for some key
stocks

* New technology is deployed to
better monitor the unpredictable
environment

* Seafood marketing becomes more

difficult because of the high

variability in availability

Mostly steady changes, Climate and

ocean conditions Highly variable conditions,
few extreme events

many exfreme 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

AjNjgoipAD/@dUubDpungn sanadsg
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East Coast Scenario Planning Initiative

Steps in this Multi-Year Initiative
—

Orientation: Scoping: Exploration: Creation: Application: Monitoring:
establish draft reach out to analyze forces conduct work- use scenarios to  identify key
objectives, stakeholders to  driving change | shop sessions to identify actions  indicators to
expected gather input on  in greater detail | construct and and recommen-  monitor change
outcomes and forces of change discuss scenarios dations and outline next
project focus that could affect steps

fisheries over the

next 20 years

Summer — . Summer .
Summer Eall 2021 Winter 2022 2022 Fall 2022-Winter 2023

EAST COAST CLIMATE CHANGE SCENARIO PLANNING



Scoping Highlights (Summer-Fall 2021)

= Scoping activities ; EAST COAST CLIMATE CHANGE
SCENARIO PLANNING

o Introductory materials (website, brochures, it g topreprs o i nd e
videos)

Starting in 2021, the management bodies shown on the nght are collabo-

rating on & multi-year scenario planning inrbiative along the entire US

o 3 Introductory webinars (over 250 attendees)

- - - Fishing communitiez and managers have always faced a world of HOW YOU CAN
O O n I I n e q u e Stl O n n a I re (3 8 3 re S p O n S e S ) uncertainty. Ocean conditions change frequently and often unpre- GET INVOLVED
dictably. Adapting to fierce storms, fish showing up in new places or
diseppearing from accustomed ones, unusually warm (or cold) water,
and other changes have always been a part of life for those on or

around the ocean.
Atrtend a kick-

off webinar
The coming decades promise to be more challenging than the past.

Climate change is a growing threat to marine fisheries worldwide. On

the East Coast of the United States, some species have already

experienced climate-related shifts in distribution, abundance, and

productivity. A continuation — or acceleration — of these changes has Complete a
the potential to strain existing fisheries management and gover- questionnaire

mance systermns.

In an era of climate change, we cannct be exactly sure of the condi-
tions we might face in 20 years’ time. But one thing is certain: all those
involved in fisheries need to prepare for different, unexpected futures. Keep informed

S=e Page & far
more details.

Z 1\ |

P

EAST COAST CLIMATE CHANGE SCENARIO PLANNING



Scoping Highlights (Summer-Fall 2021)

" Some insights:

O

High level of interest in
these issues

Stakeholders already
seeing effects of
climate change

|dentified range of
oceanographic,
biological, social &
economic drivers of
change over next 20
years

Florida species Some species Changes in Shifts in timing
shifting north moving North/East productivity or frequency of
and fish size spawning

;, 1 7 - - , ,.;;‘» o I;-f i

ANCE FLOODING IS 300%=900% MORE FREQUENTTHAN IT-WAS 50 YEARS &

Estuarine New food web Realigning Sea level rise
habitat loss dynamics businesses to iImpacting boat
adapt to new access

species



Exploration Phase: Drivers of Change

Ocangraphic Drivers Biological Drivers of Social & Economic
of Change Change Drivers of Change
February 14, 2022 February 23, 2022 March 2, 2022
1. Ocean temperature /. Distribution changes 12. Population growth &
2. Currents 8. Productivity changes demographics
3. Long term cycles 9. Seasonal timing 13. External cost factors
4. Cold pool 10.Habitat vulnerability 14. 'nfr?fstructure and working
5. Water chemistry 11. Disease & Harmful Algal waterironts
. . Blooms 15. Consumer demand and market
6. Primary production q .
ynamics
/. Extreme weather 16. Technological change
8. Sea level rise

17. Competing ocean uses

18. Social vulnerability &
environmental justice

EAST COAST CLIMATE CHANGE SCENARIO PLANNING



Next Phases: Scenario Creation, Applications,

Steps in this Multi-Year Initiative

Orientation: Scoping: Exploration: Creation: Application:
establish draft reach out to analyze forces conduct work- use scenarios to
objectives, stakeholders to  driving change | shop sessions to identify actions
expected gather input on  in greater detail| construct and and recommen-
outcomes and forces of change discuss scenarios dations

project focus that could affect
fisheries over the
next 20 years

rall 2020 - Summer — Summer

Monitoring:
identify key
indicators to

monitor change
and outline next

ste PS

Summer Winter 2022 Fall 2022-Winter 2023

2021 Fall 2021 2022
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Scenario Creation Workshop: June 2022

- Create 3-5 different scenarios to
consider how climate change might
affect East Coast fisheries in the next 20
years

- Different possible combinations of
oceanographic, biological, and
socloeconomic conditions

- Plausible, challenging, relevant,
memorable stories that describe what
we might face over the next 20 years

EAST COAST CLIMATE CHANGE SCENARIO PLANNING

LOS PLATOS ROTOS

Cantinua
la Globadizacion

UNA REGION UNIDA



Scenario Creation Workshop: June 2022

2.5 day In person workshop

= Approximately 75 participants to be selected
based on responses to online application -
available soon at

https://www.mafmc.org/climate-change-
scenario-planning

= Strive for balance across stakeholder
groups, regions, involvement in current
process & New VoICeS

= Partial webinar streaming (plenary
discussions only)
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https://www.mafmc.org/climate-change-scenario-planning

Following the Workshop: Scenario "Deepening”. Late Summer

= A series of 'scenario deepening’ webinars: seek comment on
scenarios created at the workshop, adding details so that the
storylines are fleshed out and as relevant as possible

= Opportunity for involvement for those unable to attend the
workshop




Application Phase: Fall 2022-Winter 2023

Jse scenarios as a platform 1o discuss
future fishery governance and
management issues:

» How well would our current systems *
work If these new scenario conditions
were to occur? !

* WWhat would need to change to better
prepare for these scenario
possibilities?

* \What are the tools and processes that
need to be advanced now to ensure
that fisheries are governed and
managed effectively in an era of
climate change?
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Project Outputs

JA set of scenarios a few stories that d Policy recommendations for
describe - in qualitative terms - broader governance
different ways in which a changing changes that improve our

climate might affect the future of East

Coast fisheries ability to adapt to future

scenarios
JA better understanding of the .
challenges and opportunities facing - Alist of data gaps, research
fishery management in the future needs, and monitoring
needs for changing
JA set of near-term and long-term conditions
management priorities that help
achieve fishery management 0 A framework for ongoing

objectives under a range of different
future conditions

conversation and idea
generation for all
stakeholders to.use
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For Additional Information

= https://www.mafmc.org/climate-change-scenario-planning
= kdancy@mafmec.or

- Core Team: Organization Representative
MAFMC Kiley Dancy
ASMFC Toni Kerns
NMFS GARFO Travis Ford

NEFMC Deirdre Boelke
NMFS NEFSC Sean Lucey

SAFMC Roger Pugliese
NMFS SERO Karla Gore

NMFS HQ Wendy Morrison

Process Facilitator| Jonathan Star, Scenario Insight
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