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NOAA celebrates 200 year
http://celebrating200years.noaa.gov/breakthroughs/welcome.html
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EwE 
data models and uses

EwE 
data models and usesdata, models, and usesdata, models, and uses
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The new Ecopath with Ecosim (6)

• Four year project funded y p j
through Lenfest Ocean Program

• Lenfest Ocean Futures Project:Lenfest Ocean Futures Project:
– EwE6 released Sep 2007

– Ocean Summitsmethodology– Ocean Summits methodology 
2009 
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• Customized versions facilitated

• User Ownership

• Customized versions facilitated

• User Ownership



New in EwE6
• Object oriented implementation

• Usability improvements:• Usability improvements: 
– Navigation tree

I d i li ti t l– Improved visualization tools

• “More uncertainty”

• Plug‐ins 

• Alternative interfaces

• Linkages

• Localization• Localization
6



EwE6 overview

Scientific Interface Plug-ins

EwE Core

Ecopath Ecosim Ecospace

Data sourceData source

Source code (live) available for download through cvs 
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EwE6: Spatial modelingEwE6: Spatial modeling

• EwE5 short cuts for differentiation no longerEwE5 short cuts for differentiation no longer 
needed

• Ecospace now models multi stanza groups• Ecospace now models multi‐stanza groups 
properly

O i f IBM f l i• Option for IBM for multi‐stanza groups 
incorporated (with Kenny Rose)

• Threading to multiple processors
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Fitting to time series: Fitting to time series: 
learning from ecosystem historylearning from ecosystem history

• Numerous EwE models have in 
recent years produced credible fit to

• Numerous EwE models have in 
recent years produced credible fit torecent years produced credible fit to 
historical data, and made plausible 

li di ti

recent years produced credible fit to 
historical data, and made plausible 

li di tipolicy predictions
– requires inclusion of environmental as 

policy predictions
– requires inclusion of environmental as 
well as fisheries impactwell as fisheries impact
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Ecosystems where EwE models have been 
tested with historical trend data

Ecosystems where EwE models have been 
tested with historical trend datatested with historical trend data tested with historical trend data 
• E Bering Sea
• Aleutian Islands
• E Bering Sea
• Aleutian Islands

• Bay of Quinte 
• Oneida Lake
• Bay of Quinte 
• Oneida Lake• Aleutian Islands

• W&C GoAlaska
• E GoAlaska

• Aleutian Islands
• W&C GoAlaska
• E GoAlaska

• Oneida Lake
• Scotian Shelf
• Chesapeake Bay
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• Scotian Shelf
• Chesapeake Bay
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p y
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• NE Pacific

• British Columbia Shelf
• Strait of Georgia 
• NE Pacific
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• Norwegian Sea
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NE Pacific
• CN & ET Pacific 
• NWHI, Hawaii

North Sea 
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North Sea 
• Baltic 
• S Benguela
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• Gulf of California 
• Central Chile 
• Gulf of California 
• Central Chile 

• Gulf of Thailand
• South China Sea 
• Gulf of Thailand
• South China Sea 

Christensen & Walters 2005



Modeling process: fitting & drivers
Formal estimation 
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Are seals 
causing fish
Are seals 
causing fishcausing fish 
declines in 
the Georgia 

causing fish 
declines in 
the Georgia 
Strait?

I it fi hi ?

Strait?
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change?
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change?g
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PP anomaly and climate indicators
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What are models used for?What are models used for?
• Lyne Morisette contacted registered EwE users:

325 models constructed or under construction

• Lyne Morisette contacted registered EwE users:

325 models constructed or under construction325 models constructed or under construction
– 42% ecosystem 
structure;

325 models constructed or under construction
– 42% ecosystem 
structure;

– 30% fisheries 
management;

11%

– 30% fisheries 
management;

11%– 11% 
theoretical 
ecology;

– 11% 
theoretical 
ecology;

– 6% protected 
area 
evaluations

– 6% protected 
area 
evaluationsevaluationsevaluations
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Use of EwE for fisheries management
• Evaluate impact of shrimp 

trawling, GoCalifornia;
• Evaluate impact of shrimp 

trawling, GoCalifornia;
• EIA of proposed fisheries 

interventions, Bering Sea;

• Evaluate impact of bycatch, 
GoCalifornia;

• Shrimp bycatch issues Gulf of

• Evaluate impact of bycatch, 
GoCalifornia;

• Shrimp bycatch issues Gulf of

• EIA of alternative TAC’s, Bering 
Sea and GoAlaska;

• Target species response to• Shrimp bycatch issues, Gulf of 
Mexico FMC

• Evaluate impact of predators 

• Shrimp bycatch issues, Gulf of 
Mexico FMC

• Evaluate impact of predators 

• Target species response to 
TACs, Bering Sea

• Closed area sizing, Great Barrier 
on shrimp, GoMexico;

• Demonstrate ecological role of 
species GoMexico;

on shrimp, GoMexico;

• Demonstrate ecological role of 
species GoMexico;

Reef, Australia

• Valuation of cormorant impact, 
Ortobello Italyspecies, GoMexico;

• Impact of proposed fisheries 
interventions, Namibia

species, GoMexico;

• Impact of proposed fisheries 
interventions, Namibia

Ortobello, Italy

• Evaluation of cormorant 
impact, Ringkobing, Denmark

• South Africa pelagic fisheries• South Africa pelagic fisheries
20



So why aren’t ecosystem models 
d f t?

So why aren’t ecosystem models 
d f t?used more for management?used more for management?

• Lack of experience using ecosystem models for• Lack of experience using ecosystem models for• Lack of experience using ecosystem models for 
predictive purposes;

E t d li i f t t i t

• Lack of experience using ecosystem models for 
predictive purposes;

E t d li i f t t i t• Ecosystem modeling is for strategic management, 
and supplements the tactical single species 

t

• Ecosystem modeling is for strategic management, 
and supplements the tactical single species 

tassessment;

• Fisheries management process is focused on 

assessment;

• Fisheries management process is focused on 
tactical management;

• Strategic decisions are virtually non‐existing.

tactical management;

• Strategic decisions are virtually non‐existing.
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Our empirical knowledge is limitedOur empirical knowledge is limitedp gp g

• Habitat and environmental changes (including• Habitat and environmental changes (including• Habitat and environmental changes (including 
those caused by fishing) and intensive fishery 
removals create novel situations

• Habitat and environmental changes (including 
those caused by fishing) and intensive fishery 
removals create novel situationsremovals create novel situations
–We do not to understand the ‘mechanics’ of 
ecological response well enough to be able to

removals create novel situations
–We do not to understand the ‘mechanics’ of 
ecological response well enough to be able toecological response well enough to be able to 
predict all important responses to novel 
situations;

ecological response well enough to be able to 
predict all important responses to novel 
situations;

–Make models one can play with;–Make models one can play with;
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Current developmentsCurrent developments

• Make Your Own ModuleMake Your Own Module

• Model linkages …

23



Model linkages
• ROMS/NPZ and climate models

NOAA GFDL/Princeton– NOAA GFDL/Princeton

– FLEM (2 layer hydrographic model)

ERSEM– ERSEM

• Tracking persistent pollutants & isotopes

• Spatial zoning (Ecoseed & MARXAN Bridge)

• Database‐driven model generation (GEF/LME)g ( / )

• Global scenario modeling (UNEP/OECD)

• Visualization and gaming: Ocean Summits• Visualization and gaming: Ocean Summits 
(Lenfest Ocean Futures Project) 24



Adaptive Management Procedure

M tO i d l

for  Ocean Summits ‐ EwE

Management
procedure

Operating model

Assessment
module

Indicators
Climate 
model

module 
(ecological)
(economical)

(social) StatusHydrographic
model

Policy 
scenarios

Ecosystem / 
bio‐economic 

model Visualization Strategy

The strategy is set by the participants; arrows indicate flow of information 25




