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Bering Sea & Climate variability
Bering Sea “Cold Pool” 2001-2015
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Intergovernmental Panel on Climate Change (IPCC)
5t Assessment Report

Projected Temperature Change
Difference from

1986-2005 mean (°C)
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“Paris COP21 agreement” “Business as usual”

https://www.ipcc.ch/report/ard/
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Overwinter

Survival

Overwinter
Survival

Slide courtesy of J. Duffy-Anderson
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Climate change:
an unprecedented challenge

global issue with local impacts....

requires, global solutions

but depends on local adaptation measures




Climate Science Strategy Objectives

Climate-Informed

Evaluate Management Reference Points

Frameworks Robust Management Strategies
Adaptive Management Processes
Adaptive &
Dynamic Management Project Future Conditions
Understand Mechanisms of Change
Rapid . :
. Track Change and Provide Early Warnings
Intervention

Build and Maintain Adequate Science Infrastructure

Link et al. 2015. NOAA Fisheries Climate Science Strategy. U.S. Dept. of
Commerce, NOAA Technical Memorandum NMFS-F/SPO-155, 70p.
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ACLIM objectives:

How and when will the Bering Sea change?
Physical, biological, & socioeconomic change; 5 — 100 years

Can management adapt & minimize impacts of change?
Gradual change & sudden shocks; test existing & new tools; estimates of

probability

Can we disentangle sources of uncertainty?




Global Climate Models (x 7)
ECHO-G

MIROC3.2 med res.
(GCM3-t47
CCSM4-NCAR- PO
MIROCESM-C-PO
GFDL-ESM2M™ PO
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AR5 RCP 4.5
AR5 RCP 8.5

interacting
pressures

Climate Enhanced Biological models (x 5)
CE- single species assessment models
CE- multispecies model (CEATTLE)
CE - Size spectrum model
CE- Ecopath with Ecosim
End-to-End model (FEAST)
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Socio-economic / harvest scenarios (x 5)
No fishing
Status quo
By-catch reduction

MSY * ﬂx
A 1Y

1'\|\,‘|EYA
communities

B N

e

communities
of place




Summer Bottom Temperature (°C)
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Summer Bottom Temperature (°C)
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Summer Bottom Temperature (°C)
I\/I O D E I_ Draft results; please do not reproduce
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Summer Bottom Temperature (°C)
I\/I O D E I_ Draft results; please do not reproduce
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Summer Bottom Temperature (°C)
I\/I O D E I_ Draft results; please do not reproduce
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http://portal.aocos.org/bering-sea.php
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Global Climate Models (x 7)
ECHO-G
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Climate Enhanced Biological models (x5) vy
CE- single species assessment models
CE- multispecies model (CEATTLE)
CE - Size spectrum model
CE- Ecopath with Ecosim
End-to-End model (FEAST)

\§, ¥ upper trophic

Vr
LY

Q) NATIONAL OCEANIC AND
'@ NO ATMOSPHERIC ADMINISTRATION
ACLIM

Alaska Climate Integrated Modeling Project

Anne Hollowed (AFSC, SSMA/REFM)
Kirstin Holsman (AFSC, REEM/REFM)
Alan Haynie (AFSC ESSR/REFM)
Stephen Kasperski (AFSC ESSR/REFM)
Jim lanelli (AFSC, SSMA/REFM)
Kerim Aydin (AFSC, REEM/REFM)
Trond Kristiansen (IMR, Norway)

Al Hermann (UW JISAO/PMEL)

Wei Cheng (UW JISAO/PMEL)

André Punt (UW SAFS)

Jonathan Reum (UW SAFS)

Amanda Faig (UW JISAO)

Collaborators:
Darren Pilcher
Michael Dalton
Ingrid Spies

Paul Spencer
Tom Wilderbuer
Buck Stockhauser
Cody Szuwalski

FATE: Fisheries & the Environment
SAAM: Stock Assessment Analytical Methods
S&T: Climate Regimes & Ecosystem Productivity

Socio-economic / harvest scenarios (x 5)
No fishing
Status quo
By-catch reduction

b3

communities

kf/ of practice
alt “ A

communities
of place




Bering Sea Models

Additive Pressures
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Multiple Interacting (non-linear) Pressures

Faster

Increasing model complexity
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“‘Behind these numbers lies, of course, an infinity
of movements and of destinies.”
— von Bertalanffy 1938

NPRB & BSIERP Team
ACLIM Team

NOAA |IEA Program ...and of people!

FATE: Fisheries & the Environment
SAAM: Stock Assessment Analytical Methods
S&T: Climate Regimes & Ecosystem Productivity
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