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—Addressmg Uncertainty

A project to understand
sources and treatment of
uncertainty, and to advance
best practices for reducing or
managing with uncertainties in
fisheries management

systems _
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THE EXPERT PANEL

. Dr. Steven Cadrin, Associate Professor of Fisheries Oceanography, School for Marine Science and
Technology, University of Massachusetts-Dartmonth

*  John Henderschedt, Executive Director of the Fisheries Ieadership and Sustainability Forum

. Dr. Pamela Mace, Principal Advisor Fisheries Science, New Zealand Ministry for Primary
Industries

. Dr. Steven Murawski, Professor, University of South Florida

. Drz. Joseph Powers, Professor of Stock Assessment, School of the Coast and Environment,
Lowisiana State University

. Dr. Andre Punt, Professor and Director, School of Agquatic and Fisheries Sciences, University of
Washington

. Dr. Victor Restrepo, [7ice President of Science, International Seafood Sustainability Foundation
. Dr. Richard Methot, Science Advisor for Stock Assessments, NOAA Fisheries (special advisor)
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REPORT OVERVIEW:
FOUR OVERARCHING THEMES

» ldentifying and Communicating
Sources and Treatments of
Uncertainty

» Best Practices for Reducing
Uncertainty

« Special Case: Managing Fisheries
in the Context of Environmental
Change

 Risk-Based Management Decisions:
Prioritizing Responses to Uncertainty




SOURCES OF UNCERTAINTY
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IDENTIFYING UNCERTAINTY

RECOMMENDATION 1: Clearly and explicitly communicate sources,
treatment and impacts of uncertainty

RECOMMENDATION 2: Define stakeholder roles and responsibilities

FMP ,
Multiyear APs

Imslementohon , :
ncertain , B :
EIS/EA/RI Stakeholders
Harvest Specs
ssc e |
[ o N
Uncertainly Council
OFL/ABC/ACL
FEP
long Term '_
Ecosystem Plan Team !...dn].
Uncertainly Peer S—h
o Revishna Analysis
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COMMUNICATING UNCERTAINTY:

CREATING TRUST DESPITE UNCERTAINTY

Atlantic TROPICAL DEPRESSION EIGHTEEN GFS Ensemble Tracks
Valid Time: 1200 UTC 22 Octover 2012
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COMMUNICATING UNCERTAINTY:
CREATING TRUST DESPITE UNCERTAINTY

&:‘a NATICNAL AQUARIUM. | 8



REDUCING UNCERTAINTY

Expand and support
efforts to reduce
uncertainty wherever
possible through
Strategic allocation of
investments in fisheries
dependent and
independent data,
modeling and
assessment processes.

% NATICNAL AQUARIUM. | ©




REDUCING UNCERTAINTY

RECOMMENDATION 3: Evaluate and prioritize investments. Good planning
maximizes value

RECOMMENDATION 4: Good investment in science will yield value to
Stakeholders

RECOMMENDATION 5: Prioritize improved
catch accounting

RECOMMENDATION 6: Focus on cooperative
research

RECOMMENDATION 7: Explore new
technologies

RECOMMENDATION 8: Address frequency of

StOCk assessmen t S NOAA Ship Miller Freemaﬁt%é‘i)id
Csepp, NOAA

RECOMMENDATION 9: Evaluate methodologies @ NATIONAL ASUARIUM | 10
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REDUCING UNCERTAINTY

RECOMMENDATION 8: Address frequency of stock assessments

Rumble Strips

7

6

5 “Adopt clear check points
o 4- and sets of indicators that
g 3 trigger use of new

5 /\ information in advance of

] \_\/ a complete stock

o assessment”

! ! e e o
1982 1987 1992 1997 2002 2007

Year

Best Practice: MAFMC Rumble Strip Approach
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MANAGING FISHERIES IN THE CONTEXT OF

ENVIRONMENTAL CHANGE | .. _= " &

RECOMMENDATION 10: Expand fisheries
oceanography research. Understand mechanisms,
trends and effects

RECOMMENDATION 11: Integrate ecosystem
science into single species assessments and
incorporate triggers

RECOMMENDATION 12: Prepare for
environmental shifts through education, control
rules and reference points

Victor SimohyNOAA NMFS
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MANAGING IN THE CONTEXT OF

ENVIRONMENTAL UNCERTAINTY

Comprehensive Fisheries Oceanography and Other

Programs
*Global Ocean Ecosystem Dynamics (GLOBEC)

Comparative Analysis of Marine Ecosystem Organization
(CAMEO)

*Fisheries and the Environment (FATE)
‘Integrated Ecosystem Assessments (IEA’s)

*Habitat Blueprint Focus Areas
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BEST PRACTICE: MANAGING IN THE CONTEXT OF

ENVIRONMENTAL UNCERTAINTY

« Comprehensive Fisheries
Oceanography Program

« Ecosystem Consideration Reports /' | -
« Maximum ABC Reference Point

« Allocation of Fishery Resources
Based on Physical Distribution of

Target Stocks
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Incorporate Environmental & v
Change

« Harvest Control Rules that
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MANAGING IN THE CONTEXT OF

ENVIRONMENTAL UNCERTAINTY

Bost Practice: Ecosystem Comsiderations Reports

Best Practice: Ecosystem Considerations Reports

The North Pacific Fishery Manogement Council (NPFMC) has developed and ufilized Ecosystem
Considerations Reports as a fool fo begin to incorporate qualitative and quanlitalive data related fo
mulfi-species interactions (e.g,, foraging condifions and predator biomass), sea surface lemperatures, and
olher current envitonmental conditions and ecosystem markers. These reports include information aboul
frends in various indicators but do not provide direct input into control rules. The indicators have bean
developed 1o directly address ecosystem-level processes and are used fo inform fishesies management
advice, This “Ecosystem Report Card” is presented lo the Plan Teams in its draft form and %o the $3C ond
the Council prior 1o setting annual quotas. The information is then used by the SSC 1o consider od hoc
odjusiments fo ABCs, This work is important because it ollows managers to view trends in indicators and
provides scientists o framework with which to develop criteria o designale an ecosystem shilt. The next
evolutionary step would be to use this information to prepare parficipants for the future need for changes

in reference points and other aspects of control rules and resulting manogement schemes
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FACING CLIMATE CHANGE:
PAST AND FUTURE CLIMATE STATES

Climate Projections — Surface Temperature

Sea Surface Temperature ANN
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FACING CLIMATE CHANGE:

SUMMER FLOUNDER DISTRIBUTION
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RISK-BASED MANAGEMENT
IN THE CONTEXT OF

UNCERTAINTY

RECOMMENDATION 13: Adopt explicit risk policies

RECOMMENDATION 14: Adopt formal procedures to communicate
risk

RECOMMENDATION 15: Test control rules for robustness to
uncertainty

% NATICNAL AQUARIUM. | 19



Communicate
Risks

Assess Risks

Choose a
Management
Response
According to
Risk Policy @ NATICNAL AQUARIUM.




RISK-BASED MANAGEMENT:
BEST PRACTICES

Quick Reference: Nine Characteristics
of a Successful Risk Policy

® Reflective of unique regional
management contaxt

Considers shortterm/long-term tradeoffs
Iterative and performance-based
Comprehensive and holistic

Provides direction for improvement

Responsive to availability of information
and reaction lime

Resilient in the foce of change (including
environmental change)

® Transparent and objective with clear roles
and responsibliities

® Balances structure and flexibility
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RISK-BASED MANAGEMENT:

BEST PRACTICES

» Tiered Approach Based on Availability of Data to ASSESS RISK

 Development of Structured Ways to RESPOND TO RISK Outside of
the ABC Process

 Decision Tables to COMMUNICATE RISK
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RISK-BASED MANAGEMENT:

MANAGEMENT STRATEGY EVALUATION

RECOMMENDATION 16: Promote use of Management Strateqy Evaluation.

Performance
Statistics
related 1o
resource
status and
catches

Improved
knowledge

\ o Performance
Statistics
Compoter s&mﬂaﬁm d’ sampling ckiaitio
and assessment processes 10 determine accuracy of
perceive __;stock sfd%us assessments

Iimpact on
the resource
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RISK-BASED MANAGEMENT:
MANAGEMENT STRATEGY EVALUATION
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FACING CLIMATE CHANGE:

PACIFIC SARDINE CASE STUDY

Challenges Lessons Learned
« Combined stocks « MSE workshops improve
« Multiple stocks with communication about
overlapping distributions uncertainty
- Widely varying recruitment, in * MSE can reduce impacts to
response to environmental stakeholders, consider
drivers effects of environmental

change, select preferred
management option

 Lack of data from southern

catches
- Environmental change « Harvest control rule to
uncertainty incorporate environmental
effects
 How to choose a management
strategy?
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RISK-BASED MANAGEMENT:
NEED FOR AN ITERATIVE PROCESS
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ADDRESSING UNCERTAINTY
IN FISHERIES SCIENCE AND
MANAGEMENT

Reprirted from Farry Times /PO Box 18530/ Ceveland Mg, O 44118
phors 2163718600 1 ek M@ funnyferid oo
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QUESTIONS AND COMMENTS. THANK YOU.

eschwaab@aqua.org
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