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GEF-LME Ecosystem Modeling

e On the use of ecosystem modeling;

e MSP project activities:
— Training in use of Ecopath for GEF projects;
— Construct Ecopath models for all LMEs.



Ecosystem effects

* \We evaluate ecosystem effects of fishing and
environmental factors (incl. nutrient loading)
and fit models to observations

— Use rather simple models
» emphasize ‘major’ interactions and dependencies

* The models form part of the ecosystem-based
management process:
— Focus on policy guestions

— Evaluating trade-off’s calls for prediction of
how impacts may vary with policy choices

— No way to avoid predictive models



Relevant policy questions

How do we evaluate trade-offs In resource
exploitation?

How do we optimize exploitation of marine
resources?

How may future land and sea use patterns
Impact marine resources?

— Impact on biodiversity?

How may climate change impact fisheries
In a given region?



LME Ecosystem modeling training-WS

« AWEFC training course, May 2004;
 Baltic RSP workshop, Oct 2004

« Benguela Current workshop, Dec 2005

e Guinea Current workshop, April 2006 + ?
o SE/E Asia workshop, Winter 2007/8

e Other?

e Follow up?



Database-driven model construction

o Spatial models

— Time period: 1950 — present;

— Spatial resolution: ¥2° x %2°;

— One aggregate model for each LME’s;
» Databases

— Biomass of benthos, plankton, mesopelagics,
marine mammals and birds;

— Fish diversity, growth parameters, diets;

— Primary production (1958-present+future);
— Effort, (1950-present)

— Catches, prices (1950 — present).



Model construction

e Time series
Effort, categories, globally, spatially, 1950--
~ 3000 abundance series are used for tuning
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L ME model construction
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Ecopath model: Delay difference model:

Used once

Used iterative

Generic 42-group model as
starting point; Important species
in catches are however
assigned to individual groups in
Ecopath;

Fits to trend data by estimating
recruitment anomalies & parameters of
delay difference model




Primary productivity:
Princeton/NOAA GFDL

= « SeaWiFS, 1997
~ 2005 for
tuning

e Sec. & prim.
prod., T, currents,
from linked
climate & NPZ
models from
1958 through
21% Century




For each of 64¢ LME:

Description, incl. area of coral reefs, seamounts,
primary production, and list of estuaries;

Ecopath model;
Description of published Ecopath models;

Biodiversity: commercial fish, cephalopods,
marine mammals and marine birds;

rophic pyramid and marine trophic index;

Catches and value of catches by species and
country fishing (1950-);

Carrying capacity estimates for major groups
Governance profile.
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Primary aims

 Increase capabilities for ecosystem-based
management

 Make modeling more database-driven



NOAA celebrates 200 year
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Top Tens: The Breakthroughs

The Breakthroughs

"The [ECOPATH] modal's
simplicity and its ability to
gocurataly identify ecological
refationshipns have revolutionized
soientists’ ahility worldwide to
understand compley manne
ecosistams. ¥

"In the late 1960z, NOAA'S
Geophysica! Fluid Dynarics
Laboratory ...developed the
first-of-its-kind general
circiation climate mode! that
combined both oceanic and
atmospheric processes.
Scientists were now able to
understand how the ocean and
atmosphere interacted with
each other to influence
clirmate,

Multibeam sonar {illustrated below the
ship) was a major breakthrough in
hydrographic surveying. Data
acquired with rmultibear sanar have
revolutionized hurman understanding
of the seafloor and the efficiency of
MonA's Office of Coast Survey
offshaore surveyving.,

“While ecologists have long

studied and taught the concept of ecosystems, the concept of
large marine ecosystems iz 3 breakthrough in understanding how
best to manage large ocean areas for sustalned biological
progquetivity, *
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