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What is a Risk Assessment?
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Ecosystem Risk Assessment

ñThegoal 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).ò
Levin et al. 2013 ñIEA: Guidance for implementationò

Risk analysis allows managers to ñquicklyò 

prioritize & balance tradeoffs in management 

actions / objectives

Method = MSE
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How has the concept of risk evolved over time?

Horness et al. 1998
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Multispecies & Cumulative Impacts

Maxwell et al 

2013
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IUCN Risk of Ecosystem Collapse

Keith et al 2013
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Why conduct an

ecosystem risk assessment?



Why risk assessment?

identify pressures that pose the greatest risk to valued 

ecosystem components, quickly & efficiently



Projected Average Annual Surface Temperature (IPCC 

AR5 SPM, 2014) 

http://www.ipcc-wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf



Arctic Sea Routes
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What is an 

Ecosystem Risk Assessment?



Hobday et al. 2011

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.

Scoping

Establish & document objectives & hazards

Risk Assessment Level1

Qualitative assessment

Uncertainty analysis

Low Risk Med/ High Risk



Hobday et al. 2011

Level 2: Analysis considers the exposure of

an ecosystem component to a pressure,

and the sensitivity of the component to that

pressure.

Scoping

Establish & document objectives & hazards

Risk Assessment Level1

Qualitative assessment

Uncertainty analysis

Low Risk Med/ High Risk

Risk Assessment Level 2

Semi-quantitative assessment

Uncertainty analysis

Low Risk Med/ High Risk



Hobday et al. 2011

Level 3: Analysis takes a quantitative

approach such as is used in stock

assessments & population viability analyses

Scoping

Establish & document objectives & hazards

Risk Assessment Level1

Qualitative assessment

Uncertainty analysis

Low Risk Med/ High Risk

Risk Assessment Level 2

Semi-quantitative assessment

Uncertainty analysis

Low Risk Med/ High Risk

Risk Assessment Level 3

Quantitative assessment

Uncertainty analysis

Low Risk Med/ High Risk
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Ecosystem risk assessment framework
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Focus on:

1. ecosystem indicators

2. multiple pressures



ECOSYSTEM RISK ASSESSMENT
viewed through the lens of Puget Sound

Samhouri and Levin 2012

Premise: Risk to habitats Ą risk to the ecosystem



Monterey bay national marine sanctuary

HABITAT RISK ASSESSMENT

Premise: Risk to habitats Ą risk to the ecosystem
*Includes a spatially explicit analysis of exposure + relies on a 
combo of data and expert-opinion

ENR - 22 
 

 
 
Figure EN.R.11. Map highlighting locations where habitats within MBNMS experience relatively high 
exposure (scores of 3-4) from three activities and pressures. For beaches, kelp forests, and the rocky 
intertidal, this analysis focused on nutrient pollution (NP), organic pollution (OP), and sediment decreases 
(SD). For hard and soft bottom habitats, including locations known to have corals and sponges, this analysis 
focused on bottom-tended fishing (BF), sea surface temperature changes (SST), and sediment increases (SI). 

 
  

Risk due 
to 
inorganic 
pollution

ENR - 62 
 

Figure EN.R.20. Discrepancies between data- and expert-based r isk assessment for coastal pollution in 
MBNMS. (a) Exposure, (b) Sensitivity, (c) Risk. The line represents the 1:1 line, such that positive deviations 
indicate that expert-based assessment was greater than data-based assessment, and vice versa. 

 
 

Samhouri et al. 2012
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Habitat Risk Ecosystem Index
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Ecosystem Reference Point (ERP): OHIAK
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Ecosystem Reference Point (ERP): OHIAK
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Index comparison

Sea birds &
Lower Trophic

Upper Trophic



Put targets (e.g., species / habitats) with 
varying data quality and sensitivities on an 
άŜǾŜƴέ ǇƭŀȅƛƴƎ ŦƛŜƭŘΦ 
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GROUNDFISH RISK ASSESSMENT

Premise: risk to groundfish Ą risk to groundfish
Includes a spatially explicit analysis of susceptibility

GFR - 19 

 

 

Figure GFR2. Productivity-susceptibility analysis (PSA) plot for the 8 species/ stages relative to 
atmospheric deposition as a threat.  The susceptibility axis represents a relative score among species and 
stages but not among threats, though values near one indicate little to no impact in all cases. Where the 
adult and juvenile Susceptibility scores are identical, the symbols are on top of each other and only the adult 
values are visible. 

 

 

 

 

GFR - 46 

 

 

Figure GFR29. Exposure intensity index of atmospheric deposition of pollutants for Pacific hake Merluccius 
productus adult. High = upper tercile, Medium = middle tercile, low = lower tercile. 

  

Andrews et al. 2011, Hamel et al. 2012



MARINE MAMMALS RISK ASSESSMENT

Premise: 
increased overlap of 
marine mammals with 
fisheries Ą increased risk 
to marine mammals

MMR - 18 
 

 

Figure MMR4. Left map: modeled blue whale mean density expressed as the number of individuals/ yr/ km2 
(based on survey data collected from 1991 ɀ 2005) within the EEZ off the west coast of the United States. 
Three narrow maps: overlap values for blue whale with the fixed, hake and trawl fleets. 
  

Feist et al. 2012



SEABIRD RISK ASSESSMENT
Premise: increased overlap of seabirds with human pressures Ą

increased risk to seabirds

Good et al. in review
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AK IEA Risk Assessment

http:// www.fakr.noaa.gov/npfmc/conservation-issues/aifep.html


