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The scream of Nature.  
Edward Munch.  1893.   
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The scream of Nature.  Edward Munch.  1893.  Oil, tempera and pastel on cardboard.
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 but what you are afraid of may not be realistic.  Photo of Reebok crossfit advertisement in chalk.
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Newsweek backpage infographic by Number 17, NYC (out of business).  Claudia Kale and Elizabeth White



“Our fear of harm ought to be 
proportional not only to the 

magnitude of the harm,  
but also to the  

probability of the event” 
Antoine Arnauld and P. Nicole:  Logic or the art of thinking.  1662.  Edited by Jull Vance Buroker.  5th ed.  1996.  Cambridge Univ. Press. 



“best available science”  
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For best available science to become the best scientific advice, my own opinion is to make that advice simple to understand and easy to use.  I think that the Agency does a great job at providing the former, but work remains on performing the latter.
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Consider a situation in which there are multiple risks and priorities.  How to rank them?  This is an example of a triage tag.



5 x 5 matrix with three levels of assessment after Cox (2009)  

Consequence 

Likelihood Insignificant Minor Moderate Major Catastrophic 

Almost 
Certain Low Low Moderate High High 

Likely Low Low Moderate Moderate High 

Possible Low Low Low Moderate Moderate 

Unlikely Low Low Low Low Low 

Rare Low Low Low Low Low 

Cox, L.A. 2009.  Risk analysis of Complex and Uncertain Systems.  Springer, New York. 
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Pros include:Incorporates both likelihood and consequenceDoes not require continuous data (or really any data at all)Reduces data to three easy to understand “bands” of riskCan serve to move focus away from only risks that have highly consequent risksCons include:Prone to perception bias if not quantitative.Cell values of R= L x C are not appropriately constrained within a cell.Too few values result in risk compression



Risk-Matrices aim to rank risks 





Methods 

 National Bycatch Report Database System 
• First Edition Update 1 
http://www.st.nmfs.noaa.gov/observer-home/first-edition-update-1 

• Bycatch amounts (fishery impact or magnitude) 
• Bycatch ratios (fishery efficiency) 

 
• Illustrate approach to evaluating fisheries bycatch 

using more than one metric following a “risk-matrix 
approach” 







Are two-axes too many?  How about one? 

r is the bycatch ratio; b is the bycatch amount 

 

max max

i ir bRisk x
r b

   
=    
   

Pickering, A. and S.P. Cowley.  2010.  Risk Matrices: implied accuracy and false assumptions.  Journal of Health and Safety Research and Practice: 9-16 

Risk LC=

2 2
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Ormseth, O.A. and P.D. Spencer.  2011.  An assessment of vulnerability in Alaska groundfish.  Fisheries Research:127-133. 
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Axis in reverse order to belie larger values are actually better or smaller in terms of bycatch ratios or amounts.



How to allocate limited resources? 
•  There are separate components of bycatch similar to 

those used to define risk 
 
• A single metric is possible... 
 
• ...Robust and simple solutions remain elusive.. 
 
• Paradox: attempt to provide scorings to make decisions 

about what is important require those very decisions-
(as soon as you decide a performance standard, you have 
decided what is important) 
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Very difficult question to answer.  Prioritize how?The “risk-matrix approach” acknowledges that there are separate components of bycatch similar to those used to define risk. A possible approach to looking at bycatch may be to combine magnitude and uncertainty.Combinations of these metrics into a single ranking is also possible, but will still require decisions about how to weight metrics.Robust and simple solutions remain elusive





The risk-matrix approach to evaluating fisheries bycatch 
craig.faunce@noaa.gov 


	The risk-matrix approach to evaluating fisheries bycatch
	Slide Number 2
	Slide Number 3
	Slide Number 4
	“Our fear of harm ought to be proportional not only to the magnitude of the harm, �but also to the �probability of the event”
	“best available science” �
	Slide Number 7
	5 x 5 matrix with three levels of assessment after Cox (2009) 
	Risk-Matrices aim to rank risks
	Slide Number 10
	Methods
	Slide Number 12
	Slide Number 13
	Are two-axes too many?  How about one?
	Slide Number 15
	How to allocate limited resources?
	Slide Number 17
	The risk-matrix approach to evaluating fisheries bycatch

