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“The goal of these risk analyses is to qualitatively or 
quantitatively determine the probability that an ecosystem 
indicator will reach or remain in an undesirable state (i.e., 
breach a reference limit).”  
Levin et al. 2013 “IEA: Guidance for implementation” 
 

 

 

Risk Assessment 

Risk analysis allows managers to 
“quickly” prioritize & balance tradeoffs 
in management actions / objectives 
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 Use ecosystem models/analysis to determine changes in indicators 
in response to changes in human-induced pressures 

 Risk analysis must explicitly consider uncertainties involved in 
understanding and quantifying ecosystem dynamics and their 
positive and negative impacts on social systems 

 Must include pressures that occur on land (e.g., coastal 
development, etc.), in the air (e.g., weather, climate), and in the 
ocean itself (e.g., shipping, fishing) (Halpern et al. 2009)  

 “Need to be conducted relatively quickly, adaptable to data 
limitations, and easy to update (Astles et al., 2009)” From Samhouri 
& Levin 2012  
 

Risk Assessment 
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 A level 1 analysis for each pressure qualitatively scores each 
human activity or natural perturbation for its impact on the focal 
ecosystem components of the IEA. Those pressures receiving a 
high impact score move onto level 2 analyses. 
 

 A level 2 analysis considers the exposure of an ecosystem 
component to a pressure, and the sensitivity of the component to 
that pressure. 
 

 The Level 3 analysis takes a quantitative approach such as is used 
in stock assessments & population viability analyses 

Levels (Hobday et al. 2011) 
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Habitat Risk 
 Samhouri and Levin (2012 
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Highest priority 
for intervention 

Lower intensity 
intervention 

Preparedness 

Low risk 

Adapted from Dawson et al. 2011 

 Samhouri and Levin (2012) 

Habitat Risk 
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Habitat Risk 

Exposure    . 
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ecosystem components of the IEA. Those pressures receiving a 
high impact score move onto level 2 analyses. 
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EBM GOALS 

 Fishery management plan goals for AK groundfish 
(2004) 
1. Prevent overfishing 
2. Promote sustainable fisheries & fishing communities 
3. Preserve the food web 
4. Manage incidental catch & reduce bycatch & waste 
5. Avoid impacts to seabirds & marine mammals 
6. Reduce and avoid impacts to habitat 
7. Promote equitable & efficient use of fishery resources 
8. Increase Alaskan native consultation 
9. Improve data quality monitoring & assessment 
 
 
 



10/30/2013 14 kirstin.holsman@noaa.gov 

EBM ACTIONS 

 EAM/EBM actions 
1. Implement conservative exploitation rates 
2. Limit bycatch & discards 
3. Implement habitat protection measures 
4. Consider endangered & protected species 
5. Consider humans as part of the ecosystem  
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Ecosystem Reference 
Point (ERP) 

 
 
 

Do EBM actions have effect on ecosystem indices? 
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Ecosystem considerations 
chapter & report card 

• Ecosystem Considerations 
report (~200 p) 

• Produced annually by 
NOAA ecosystem scientists 

• Goal: to provide an 
overview of marine 
ecosystems in Alaska for 
the North Pacific Fishery 
Management Council 

• Stock assessment 
recommendations are 
evaluated within an 
ecosystem context  (EBFM, 
qualitative) 
 



10/30/2013 17 kirstin.holsman@noaa.gov 

Ecosystem considerations 
chapter & report card 

• Ecosystem Considerations 
report (~200 p) 

• Produced annually by 
NOAA ecosystem scientists 

• Goal: to provide an 
overview of marine 
ecosystems in Alaska for 
the North Pacific Fishery 
Management Council 

• Stock assessment 
recommendations are 
evaluated within an 
ecosystem context  (EBFM, 
qualitative) 
 

 



10/30/2013 18 kirstin.holsman@noaa.gov 

Ocean Health Index 

 OHI stuff 

HALPERN et al. | N AT U R E | VO L 4 8 8 | 3 0 AU G U S T 2 0 1 2 
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Ocean Health Index 

www.oceanhealthindex.org/ 

OHI  = sum (Goal Score* Weight) 

Goal Score = (Present Status + Likely Future Status) / 2 

Likely Future Status= 1+ 2/3 * Trend + 1/3*(Resilience - Pressure)  

HALPERN et al. | N AT U R E | VO L 4 8 8 | 3 0 AU G U S T 2 0 1 2 
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Ecosystem Reference 
Point (ERP) 
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Next Steps 

 Add uncertainty 
penalty to future 
status 
 

 Run sensitivity 
analysis on scores 
 

 Evaluate risk under 
various management 
actions (MSE) 
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