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Marine Ecology & Biogeochemistry
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Model Elements Depend on Science Questions

Carbon Cycle & Biogeochemistry

Ecology & Food-webs
*Phytoplankton, zooplankton, bacteria, ...
*Biological interactions (growth, predation,
competition, disease, vertical migration, ...)
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Simple Population
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Lotka-Volterra Predator-Prey Model

— 14 : P 04

| a Phytoplankton & b

R Zooplankton | Z 035|

zZ 1

S £

O 0.3

: 3

- c

- 9 0.25

S £

ACC ® 0.2}

a 3

& 0 ! ! ! O ! ! ! !

0 100 200 300 400 N 0.2 0.4 0.6 0.8 1 1.2

Time (days) Phytoplankton (mmol-N m‘3)




Simple NPZ Model
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*Three coupled ordinary differential equations
Mass conservation




Zooplankton & Nutrient Partitioning
Steady-state (supply=export)
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Production (=) and Respiration (—-)

Bloom occurs when either
light increases of mixed
layer shoals so that Z<Z_,
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Sverdrup Bloom Model
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Net

Phytoplankton net
accumulation rate
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Growth and Loss Terms
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Total mortality (/;d') = 3
Grazing mortality ( /iy d') <O=
Non-grazing mortality (d') —@-
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Metabolism/Excretion

Zooplankton
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How do you estimate parameters and
functional forms?

| Laboratory & field incubations
*Photosyntheis-light curves; nutrient uptake
curves
*elemental stochiometry

Comparative analysis
«allometric relationships

Tuned or optimized against field data
mismatch between parameters and data
*Cross-site comparison

Previous models




