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assessing ecosystem health 
in the face of a changing climate

phillip levin
national marine fisheries service

northwest fisheries science center
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is the ocean healthy?
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who are we?

what do we believe in?

how do we want to interact 
with the world? 
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•ecosystems provide a 
large number of goods 
and services
•these services interact, 
often in ways we don’t 
understand
•people place different 
values on different 
services 

the ecosystem 
management
challenge

what do we do?  where?  how much?

integrated ecosystem 
assessment

• a next generation tool for ocean coastal 
management

• a process to inform management 
decisions
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what do we know about 
the ecosystem?

what do we want from 
the ecosystem?

integrated 
ecosystem 
assessment

integrated 
ecosystem 
assessment

is the 
ecosystem 
healthy?

how 
vulnerable 

is the 
ecosystem?

now what 
do we do?

just do what?

integrated ecosystem assessments 
answer 3 questions
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changing 
temperatures

changing 
temperatures

changing 
productivity
changing 

productivity

integrated management in the face of…

consumption

Productivity

egesition &
excreation

respiration &
daily activity
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sensitivity of productivity to climate change
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what can fisheries managers do 
with this information?

PlanPlan

DoDo

AnalyzeAnalyze

Evaluate 
and Learn
Evaluate 

and Learn
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changing 
temperatures

changing 
temperatures

changing 
productivity
changing 

productivity

Upwelling Nutrients Plankton Forage 
Fish Salmon
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Wells et al . 2012 Marine Ecology Progress Series

what can fisheries managers do 
with this information?
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The scale of hatchery production
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projected landings (tons per km2) 
in 2060 

primary production 
range shifts 

plankton size structure 
dissolved oxygen 

ocean acidification 

cumulative impacts 
cumulative impacts 
(no range shifts) 

Ainsworth et al. 2011

status quo
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moving forward in an 
uncertain climate

Sea Level 
Rise

Food Security

Coastal 
Protection

Tourism & 
Recreation

Coastal 
Armoring

Habitat 
restoration

IEAs sharpen our thinking

Ri
sk

 A
ss

es
sm

en
t

Sc
en

ar
io

 A
na

ly
sis

adapted from Ruckelhaus et al. 2012
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Sea Level 
Rise

Food Security

Coastal 
Protection

Tourism & 
Recreation

Coastal 
Armoring

Habitat 
restoration

IEAs sharpen our thinking

Sea Level 
Rise

Food Security

Coastal 
Protection

Tourism & 
Recreation

Coastal 
Armoring

Habitat 
restoration

IEAs sharpen our thinking
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How will 
climate 
change 
affect 

ecosystem 
health?

How do 
these 

changes 
impact 

human well 
being?

now what 
do we do?

just do what?

A crossroads
We are drowning in information, 

while starving for wisdom.
- E. O. Wilson 


