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Ecosystem effectsEcosystem 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 questions
– Evaluating trade-off’s calls for prediction of 

how impacts may vary with policy choices 
– No way to avoid predictive models
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exploitation?
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• Spatial models

– Time period: 1950 – present; 
– Spatial resolution: ½o x ½o;
– 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).
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LME model construction

Trend 
database

Primary prod. macro- and 
meiobenthos B, zooplankton 

B, mesopelagic B, m.mammal 
B,P,Q, bird B,Q, squid?

Ecobio

Ecosim

B50

F, B, M
Auto mass-

balance

Ecopath 
1950 
model

Available 
years by 
population

B50
PB50
diets50

Fyear
Myear?

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

FishBase: 
diets, K, 

Loo,

Sea 
Around Us 
databases

Catches  

Effort 

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

Used iteratively



Primary productivity: 
Princeton/NOAA GFDL 

• SeaWiFS, 1997 
~ 2005 for 
tuning

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



For each of 64(?) LME: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;
• Trophic 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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