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Ecosystem Risk Assessment

N T hgeal of these risk analyses is to qualitatively or
guantitatively determine the probability that an
ecosystem indicator will reach or remain In an

undesirable state (i.e., breach a reference limit).0
Levin et al. 2013 AEA: Guidance for implementationo
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How has the concept of risk evolved over time?
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Multispecies & Cumulative Impacts
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IJUCN Risk of Ecosystem Collapse

atening proce Describe ecosystem
‘“\"e Sses (characteristic biota, abiota,

interactions, location, and spatio-

Ecosystem temporal/thematic scale)
process \\

Ecosystem
distribution

Describe salient mechanisms
C. Degradation of ecosystem dynamics
of abiotic & function (process model)

nvuronmen / \l’ \

A. Declining
distribution

Reduced carrying

Reduced carrying . . . . . .
capacity (habitat quantity) Identify appropriate Identify appropriate Identify appropriate Model

capacity (habitat quality)

reduced niche diversity Risk reduced niche diversity measure of distribution measure of measure of biotic ecosystem
of loss of (maps, sightings) substrate quality interaction dynamics
characteristic \l, \L J/
native biota
B. Restricted 2 .D' Altered Assess Assess Assess rate of Assess rate of Assess
RS biotic processes & > ! ;
distribution o rachions rate of current substrate disruption of risk of
change extent degradation interactions collapse
Susceptibility to Rediicad vital rates Criterion A Criterion B Criterion C Criterion D Criterion E
spatially explicit threats and mutualisms, \l/ J, \ll \l’
and catastrophes increased interference
E. Quantitative A1: present B1: EOO C1: present D1: present
risk analysis A2: future B2: AOO C2: future D2: future
A3: historic B3: locations C3: historic D3: historic
and for B1&B2
\ Z i. Continuing decline
7,/7 ii. Threats (e.g.,
re . seS fragmentation)
atenmg pfoces iii. Number of locations

Keith et al 2013




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)
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Arctic Sea Routes
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What is an
Ecosystem Risk Assessment?




Hobday et al. 2011

Scoping
Establish & document objectives & hazards

¥

Risk Assessment Levell
Qualitative assessment
Uncertainty analysis

Low Risk «——> Med/ High Risk

Level 1: Analysis for each pressure

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.




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.




Hobday et al. 2011

Level 3: Analysis takes a quantitative
approach such as is used in stock
assessments & population viability analyses




Ecosystem Risk Assessment
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Ecosystem Risk Assessment
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Ecosystem Risk Assessment
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Ecosystem Risk Assessment
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Ecosystem risk assessment fr
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ECOSYSTEM RISK ASSESSMENT

viewed through the lens of Puget Sound

Premise: Risk to habitas risk to the ecosystem
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HABITAT RISK ASSESSMENT

Monterey bay national marine sanctuary

Premise: Risk to habitas risk to the ecosystem
*Includes a spatially explicit analysis of exposure + relies on a

Rocky éhoreé

ponges
Soft “Hard
Offshore Kelp Beaches
15 ;

Samhouri et al. 2012



Ecosystem Index Habitat Risk
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Ecosystem Reference Point (ERP): OHIAK




Ecosystem Reference Point (ERP): OHIAK

Subset of years, present status = 5 year mean score
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Index comparison

1982-present
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Risk Assessment

305

Abstract—Assessing the vulner-
ability of stocks to fishing practices
in U.S. federal waters was recently
highlighted by the National Marine
Fisheries Service (NMFS), National
Oceanic and Atmospheric Adminis-
tration, as an importan

Using productivity and susceptibility indices
to assess the vulnerability
of United States fish stocks to overfishing

consider when 1) identif: PUE targets (e.g., species / habitats) with

that should be managed ar

under a fishery managem VArying data quality and sensitivities on an

grouping data-poor stocl

evant management comj d S @ S

3) developing precautione., ... ...
control rules. To assist the regional
fishery management councils in deter-
mining vulnerability, NMFS elected
to use a modified version of a pro-
ductivity and susceptibility analy-
sis (PSA) because it can be based
on qualitative data, has a history of
use in other fisheries, and is recom-
mended by several organizations as
a reasonable approach for evaluating
risk. A number of productivity and
susceptibility attributes for a stock
are used in a PSA and from these
attributes, index scores and mea-
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Susceptibility
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GROUNDFISH RISK ASSESSMENT

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

Increased overlap of
marine mammals with
fisheriesA increased risk
to marine mammals

Hake X B mu
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SEABIRD RISK ASSESSMENT

Premise: increased overlap of seabirds with human pressiires
Increased risk to seabirds
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AK [EA Risk Assessment

http:// www.fakr.noaa.goinpfmdconservatiorissuesaifep.html




