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Who we are:

Who: National program launched in 2004.
Goal: Increase the production, delivery and use

of climate-related information to fulfill NMFS
mandates.

Drivers: NMFS mandates & priorities
Administration policies & directives

National Ocean Policy

National Adaptation Strategies
Executive Orders (Climate Adaptation)

Growing demand for information

P
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Growing Challenges for Effective Management
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The Impacts Are Expected to Increase
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Growing Demands for Information

WRHY IS IT CHANGING?
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Who we are:

o Structure: NMFS Climate Network

o Staff:

e Actions:

* Science Centers
 Regional Offices |
» Headquarters Offices [k

1 FTE & fellows (2 FTE 2016)

Lead and support science (funding)

e Funding: $1.4 Mlyr (2004) - $2.4 M/yr (2016)
o Partners: NMFS, NOAA Offices, externals
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Funding and Leverage

\

$6.9 M

- Leverage
- ($4.5 M)

$7,000,000 1 COCA leveraged

" NPCREP Leveraged
$6,000,000 / ~ Climate & PR
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2. What we do
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What we do (Part 1)
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 National Fish Wildlife and Plants
Climate Adaptation Strategy (2013)

e US National Climate Assessment
(2014)

* NMFS ESA and Climate Initiative (2014) =
» Workshops and Symposia (2012-16) WE -
« NMFS Climate Science Strategy (2015)
* Regional Action Plans (2016)

Highlights
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Goal:
Increase the
production,
Climate Science Strategy de|ivery and use
- Highlights .

- | of climate-related
Information

In fulfilling
NOAA Fisheries

mandates
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Strategy designed to meet growing information
needs for climate-smart decisions:

450+ Fisheries
Species

Science Enterprise

117 Marine Mammals
& 93 ESA species

Observations & Research & Synthesis

Data Modeling & Assessment Management

_ 2000+ Habitat
Advice

Actions

Climate-Ready

200 + Aquaculture

actions
100 + NEPA actions &

_ _ 11 LMEs
NMFS Climate Science Strategy
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NOAA Fisheries Climate Science Strategy

1. Climate-Informed
Reference Points
2. Robust Management
Strategies
3. Adaptive Management Processes

4. Robust Projections of Future Conditions

5. Information on Mechanisms of Change

6. Status, Trends and Early Warnings

7. Science Infrastructure to Deliver Actionable Information
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Expected Results

 Better tracking of ecosystem changes that provide early warnings
of climate-related changes.

* Increased understanding of what's vulnerable and the
mechanisms of change.

e Near and long term forecasts of ocean and resource conditions.

e Climate sensitive resource assessments and
* Diological reference points.

e Robust management scenarios.

.’ —_—

e Reduced impacts and increased resilience.
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Regional Action Plans Underway
to Guide Strategy Implementation

NortheastlU/SHS
|Continental[Shelf)

Legend
US EEZ

Regional ecosystems
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Regional Action Plans

Develop with key partners such as FMCouncils, States etc.

Customize implementation of the NCSS in each region.

Inform future agency planning and budgeting.

Build and expand partnerships and leverage resources.

Bering Sea
A NIk California NE Shelf Progress
S Current | Regional Towards
# -."- ﬁ:nTiE Science Strategy . .
‘4 e :> aciic Iﬁ‘;tr"‘;” SE Shelf :> Climate-ready
slands  gyifof  Caribbean NOAA FI.SheneS
Mexico Service

e Seeking input now thru summer 2016.

 Finalize all regional plans by October 1, 2016.
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What we do (Part 2)

Supporting Science (90% funding)

 North Pacific Climate Regimes and
Ecosystem Productivity Program

 Climate Vulnerability Assessments

 Climate and Fisheries Research Program "'_ >
(NMFS-OAR) e

 OCEANADAPT (fish stock distribution
tracker)

 Climate and Protected Species Tools

NPCREP
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North Pacific Climate Regimes
and Ecosystem Productivity
Program (NPCREP)
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NPCREP — Designed to be Initial Phase
b{ Nation-wide Program

Legend

US EEZ

Regional ecosystems
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NPCREP Timeline B®Z

1990s
 Increasing concern for climate effects on fisheries and ecosystems.

 Interest in improved forecasts to improve management.
 EXxisting efforts to build on.

2000s

o ST led NMFS requests for new funding.

e New funding in 2004 allows launch of NPCREP.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2q06 2007 2008 2009 20,10 2011 2q12 20|13 20|14
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Bering Sea FOCI ]J
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L Inner Front Study ], ] etnen
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NPCREP Mission:

Understand climate impacts and ecosystem responses

GOALS:

* Prevent collapse of commercial
fisheries and sustain optimum yields

* Protect species and reduce
economic impacts of natural climate
fluctuations

 Develop indices of climate and
ecosystem status

e Forecast extreme events
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NPCREP Structure

e Joint NMFS-OAR Program
e Managed by AFSC and PMEL.:
 Planning and execution of annual
operations
 Partnerships and leverage
o Supported by ST:
 Program planning and evaulation
 Budget initiatives
e Promotion & Communications
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NPCREP Activities

1. Tracking Climate
and Ocean Conditions

2. Ecosystem
SUIVEYS & PrOCESS =l

research
Bering
Sea
3. Modeling Climate-
related Impacts B R

.
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Quota reduced
from 1.6 t0 0.8
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Products and Results

e Over 400 publications

e Vital observing system

e Foundation for ecosystem assessments

e Trusted source of information

e Used for decision making by NPFMC and industry
e Model for other regions

=Sy BART Ul
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Fish Stock Climate Vulnerability
Assessments
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Fish Stock Climate Vulnerability Assessments

[Spemes Vulnerablllty]

Cross NOAA

Collaboration
critical

Sensitivity Exposure

« Habitat Specificity Sea surface temperature*

Complexity in Reproductive

e Prey Specificity Strategy Al tempg:itrl:irtii
o Sensitivity to Ocean » Early Life History Survival Ocean acidification (pH)*
Acidification and Settlement Precipitation*
«  Sensitivity to Temperature Requirements Currents™
»  Stock Size/Status « Population Growth Rate Sea level rise™
o Other Stressors » Dispersal of Early Life
*  Adult MOb'“ty Stages *modelled results (mean & variance)
e Spawning Cycle *written description only
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What Are the Results?

Relative Vulnerability

> B
-
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©
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O)| Moderate
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- ?ﬂ « Low - 21
Low Invert Elasmobranchs
Groundfish Pelagics

Low Moderate | High Very High

Climate Exposure

82 fish and invertebrate species from Northeast U.S. Shelf Ecosystem
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Overall Vulnerability to changes in productivity: Moderate
Propensity for changes in distribution: High
Overall Directional Change Score: Negative

>~ W e

Species Narrative: 2-3 pages summarizing results and
current understanding of climate effects on Atlantic
Cod
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Multiple Indicators of Fishing Community Vulnerability

SOFT

aw, T Climate Change Vulnerability
- Lubec, Maine

SCALLOP,
9.66%-

Species - \, .
Climate change s . " 2 :
' Y Commercial

Fishing
Reliance

XY 7.

-~

http://www.st.nmfs.noaa.gov/humandimensions/social-indicators/ —
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Next Steps

1.Expand Fish Stock Climate Vulnerability Assessments

2016 - West Coast, Bering Sea
2017 - Pacific Islands, Southeast

2. Expand Fishing Community Vulnerability Assessments
LVE

>
A -

Gulf of
Alaska LME

Eastern Bering
Sea LME

* Northeast

U.s. LME

Insular Pacific- California ¢ E”;hfri';é

Hawaiian LME Current LME Gulf of
- D S Mexico LME

oocaoeocd Caribbean

LME
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NMFS-OAR Climate and Fisheries
Research Program
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Climate and Fisheries Research Program

e Established in 2014
e Joint OAR-NMFS Program
 External competitive research

 Understand climate impacts on fish stocks,
fisheries and fishing communities

e FY15-17: 7 Northeast projects ($5 M)
e FY17-19: Call for proposals ($6.6 M)
 Coordination with FATE etc
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OCEANADAPT:
Tracking Changes In the
distribution of US fish stocks

Cod population, 1968-72 < Cod population, 2003-08
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OCEANADAPT

~ Web-based tool to:

. Increase awareﬂess-.u P s
. Incregsé access to data

_' + Increase understanding

-« Improve responses
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Data From Regional Bottom Trawl Surveys

Standardlzed

L% AFSC Eastern

5,'1_ Bering Shelf ek SUrveys
s A S © 650 species
s © 40-50 years

'AFSC Aleutian i N SR NEFSC
- Islands MRl et ® Spring and
Fall

P, SEAMAP-SA
4 SEAMAP- GMex
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N_]TGERS School of Environmental and Biological Sciences
OceanAdapt | | " K-

Trmsagmpmaunwywtaaxpamadatammadismmﬁmurmmarumalamﬂau.s.mraﬂ lrr:!tﬁduaispaﬁoa, the lines
show the average latitude and depth through time for the center of its distribution. If all species in a region are selected, the
Hnushowﬁnmamgadmmmﬁmwdiﬂﬂbuhmaﬂmhhamwﬂm

SELECT A REGION: NORTHEAST USSPRING |5

SHOW. @ COMMON SPECIES NAME — SCIENTIFIC SPECIES NAME
SELECT A SPECIES (OPTIOMAL): | BLACK SEA BASS [CENTROPRISTIS STRIATA)

VIEWS: BOTH |

— Latitude (*N)

38

Latitude (°N)

1970 1980 1990 2000 2010 1970 1980 1980 2000 2010
Year Year

Click and drag to zoom. Double click to zoom out.

DOWMLOAD LATITUDE & DEPTH DATA || DIRECT LINK TO GRAPH IN NEW TAB



OCEANADAPT

_Next Steps: _
‘e ‘Annual updates

~+ Add SE region
“'Ad@lAmmatlons
. fj'-Show ‘Applications
- Add Projected shifts

\S) NORAFISHERIES Oceanadapt.rutgers.edu



Climate and Protected Species
Tools

f@\”m‘*
V NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 39
.y



Climate and Protected Resources Tools

e ST & PR Director’s Climate Initiative (2014)

e Tools to Incorporate climate information into
ESA activities.

 Projects (@ $150 K/yr):

e ESA Section 7 Climate Toolkit
 Fish Passage Guidance (Climate Update)
* PR Climate Vulnerability Assessment
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{@“} NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 40
2~ 4



What we do - Summary

Leading Science (10% funding) ‘7. g

 Shaped national adaptation strategies
 Shaped US National Climate Assessment
» Shaped NMFS science and policy priorities

Supporting Science (90% funding)
 Advanced climate-ready fisheries in the Bering Sea

 Advanced Fish Stock Climate Vulnerability
Assessments

e Launched NMFS-OAR Climate and Fisheries
Research Program

* Delivered strategic science and tools
(OCEANADAPT, Protected Species Tools)
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Outline

3. Strengths and Challenges
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Strengths

e Increased focus on climate and ocean
sclence

o Elevated priority within NMFS, NOAA
e Built partnerships

e Leveraged resources

e Delivered priority science and tools

e Products valued and used

—llls
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Challenges & Opportunities

Increasing demands for science & tools

Few new resources
Barriers to use of climate information in management
Coordination and leverage with other programs

Increasing demands for science & tools

Strong leadership support for action
NCSS Regional Action Plans to guide actions

Opportunities for collaboration (NMFS, NOAA, fed,
state and academic partners)

Increasing focus on climate and oceans (IPCC, NCA)
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Outline

4. Future Directions

)
{u/; NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 45
e



Future Directions
Support implementation of NCSS e
Regional Action Plans 230

1. Climate-Informed
Reference Points
2. Robust Management
Strategies
3. Adaptive Management Processes
4. Robust Projections of Future Conditions

5. Information on Mechanisms of Change
6. Status, Trends and Early Warnings

7. Science Infrastructure to Deliver Actionable Information
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ToR 1. Goals, Objectives & Structure?

Goal:

Increase the production, delivery and use of
climate-related information to fulfill NMFS
mandates.

Objectives:

Lead and support climate-related science
Structure:

NMEFS, NOAA and inter-agency networks

N
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ToR 2: Effective Integration and Collaboration?

ST Programs:
HQ Programs:

Science Centers:
Regional Offices:

NOAA Offices:
Other Agencies:
International:
Non-govt;

PN
&% NOAAFISHERIES
k.4

Joint project with FATE, EASA
ST-SF Vuln Assessments
Priorities and Projects (NCSS)
Priorities and Projects
Co-lead Research Program
Co-lead NFWPCA Strategy
Co-lead Symposia (SOTM)
OCEANADAPT etc




ToR 3 and 4: Addressing NMFS Needs and Priorities?

e Active input from NMFS leadership
 Active engagement of NMFS Centers, Offices

alnd

partners on ¢

onp

Jt on nation-wi
o Facllitate internal and external partnerships

rections and strategies
de and regional priorities

e Promote collaboration
 Leverage resources

N
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ToR 5: Effective Communication?

Increased public information on NMFS climate-related activities
e Launched climate web sites for ST and NMFS
e Promote announcements of NMFS climate-related science

Increased internal NMFS communications
* NMFS Climate network for information exchange

Effective engagement with partners and the public
 Broad engagement in NMFS Climate Science Strategy
» Broad engagement in Regional Action Plans

Promote NMFS climate-related science internally and externally
* NOAA Climate Adaptation Team
* Interagency fora
» Congressional briefings
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