
Addressing Uncertainty in Fisheries Science and Management 
Eric Schwaab, Senior VP and Chief Conservation Officer 
May 7, 2015 

aqua.org 



FROM: ADDRESSING 
UNCERTAINTY IN FISHERIES 
SCIENCE AND MANAGEMENT 

    DECEMBER, 2014 

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-Dartmouth 

•  John Henderschedt, Executive Director of  the Fisheries Leadership and Sustainability Forum 

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

•  Dr. Steven Murawski, Professor, University of  South Florida 
•  Dr. Joseph Powers, Professor of  Stock Assessment, School of  the Coast and Environment, 

     Louisiana State University 
•  Dr. Andre Punt, Professor and Director, School of  Aquatic and Fisheries Sciences, University of  

     Washington 

•  Dr. Victor Restrepo, Vice 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 

•  Identifying 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 

 

4 

NOAA  



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  
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COMMUNICATING UNCERTAINTY: 
CREATING TRUST DESPITE UNCERTAINTY 
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COMMUNICATING UNCERTAINTY: 
CREATING TRUST DESPITE UNCERTAINTY 
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REDUCING UNCERTAINTY 
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NOAA OMAO 

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



REDUCING UNCERTAINTY 
 

RECOMMENDATION 3: Evaluate and prioritize investments.  Good planning 
maximizes value 
RECOMMENDATION 4: Good investment in science will yield value to 
stakeholders 
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NOAA Ship Miller Freeman, David 
Csepp, NOAA 

RECOMMENDATION 5: Prioritize improved 
catch accounting 
 
RECOMMENDATION 6: Focus on cooperative 
research 
 
RECOMMENDATION 7: Explore new 
technologies 
 
RECOMMENDATION 8: Address frequency of 
stock assessments 
 
RECOMMENDATION 9: Evaluate methodologies 
for data poor stocks 
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REDUCING UNCERTAINTY 
 

RECOMMENDATION 8: Address frequency of  stock assessments 
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NOAA Ship Miller Freeman, David 
Csepp, NOAA 

 
 

�Adopt clear check points 
and sets of indicators that 
trigger use of new 
information in advance of 
a complete stock 
assessment� 

Best Practice:  MAFMC Rumble Strip Approach 



MANAGING FISHERIES IN THE CONTEXT OF 

ENVIRONMENTAL CHANGE 
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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 Simon, NOAA NMFS 



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 

 

•  Harvest Control Rules that 
Incorporate Environmental 
Change  
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MANAGING IN THE CONTEXT OF 
ENVIRONMENTAL UNCERTAINTY 
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FACING CLIMATE CHANGE: 
PAST AND FUTURE CLIMATE STATES 
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Climate Projections – Surface Temperature 



FACING CLIMATE CHANGE: 
SUMMER FLOUNDER DISTRIBUTION 
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RISK-BASED MANAGEMENT 
IN THE CONTEXT OF 

UNCERTAINTY 
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RECOMMENDATION 13: Adopt explicit risk policies 
 
RECOMMENDATION 14:  Adopt formal procedures to communicate 
risk 
 
RECOMMENDATION 15: Test control rules for robustness to 
uncertainty 
 
 



Importance	of	Risk	Policies	

Communicate 
Risks 

Choose a 
Management 

Response 
According to 
Risk Policy 

Assess Risks 



RISK-BASED MANAGEMENT: 
BEST PRACTICES 
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Ralph Kresge, NOAA 



RISK-BASED MANAGEMENT: 
BEST PRACTICES 
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•  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 

Ralph Kresge, NOAA 



RISK-BASED MANAGEMENT: 
MANAGEMENT STRATEGY EVALUATION 
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RECOMMENDATION 16: Promote use of Management Strategy Evaluation. 
 



RISK-BASED MANAGEMENT: 
MANAGEMENT STRATEGY EVALUATION 
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Pacific Sardine Case Study 
 

Purse Seine, Creative Commons, Tom Clifton 



FACING CLIMATE CHANGE: 
PACIFIC SARDINE CASE STUDY 
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Challenges 
 

•  Combined stocks 
•  Multiple stocks with 

overlapping distributions 
•  Widely varying recruitment, in 

response to environmental 
drivers  

•  Lack of data from southern 
catches 

•  Environmental change 
uncertainty 

•  How to choose a management 
strategy?  

 

Lessons Learned 
 

•  MSE workshops improve 
communication about 
uncertainty 

•  MSE can reduce impacts to 
stakeholders, consider 
effects of environmental 
change, select preferred 
management option 

•  Harvest control rule to 
incorporate environmental 
effects 

 



RISK-BASED MANAGEMENT: 
NEED FOR AN ITERATIVE PROCESS 
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ADDRESSING UNCERTAINTY 
IN FISHERIES SCIENCE AND 
MANAGEMENT 



 
QUESTIONS AND COMMENTS.  THANK YOU.   
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eschwaab@aqua.org 
 
aqua.org/fisheries 


