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ANATOMY OF A MARINE ECOSYSTEM MODELS

some sinks out to depths




TYPICAL ECOSYSTEM COMPLEXITY

Two to Four “Functional Groups”:
o Diatoms

o Small (pico/nano)

o Diazotrophs

o Calcifiers

See Review: Hood et al, DSR, 2006
LeQuere et al, Glob. Chang Bio, 2005




TYPICAL MODEL COMPLEXITY

Diatoms [mgChla/m~3]
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HOW DO MODELS USE OC PRODUCTS

1. Motivation

2.Evaluation

3.Data Assimilation



MODEL VALIDATION: CHL

“looks pretty
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MODEL VALIDATION: PFTs




MODEL EVALUATION: PFTs

picophytoplankton

diazotrophs
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MODEL EVALUATION: PFTs

Diatoms [mgChla/m~3]
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MODEL VALIDATION: PFTs
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MODEL VALIDATION: PFTs

(a) PISCES (b) NEMURO

OC products




MODEL VALIDATION: PFTs




MODEL VALIDATION: PFTs
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MODEL VALIDATION: PFTs

AMTIS MODEL
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models need to validate with depth too



NOT JUST PFT MODELS

Trait-based approaches:

* Many types of phytoplankton, environment selects

Energy-balance models:

« DEB model (Kooijman 2001)

Others....



NOT JUST PFT MODELS

Trait-based approaches: TEMPERATURE AND LIGHT
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NOT JUST PFT MODELS

Trait-based approaches: SIZE
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NOT JUST PFT MODELS

Trait-based approaches: SIZE

OC PRODUCT MODEL



NOT JUST PFT MODELS
Trait-based approaches: SIZE+FUNCTION




NOT JUST PFT MODELS




NOT JUST PFT MODELS
Trait-based approaches: SIZE+FUNCTION




NOT JUST PFT MODELS
Trait-based approaches: SIZE+FUNCTION




NOT JUST PFT MODELS

Not even PFTs




HOW DO MODELS USE OC PRODUCTS

1. Motivation

2. Evaluation

3. Data Assimilation



DATA ASSIMILATION

Free Run Model Chlorophyll Apr 1 200 Assimilated Chlorophyll Apr 1 2001




WHAT DO MODELS NEED TO MOVE FORWARD?
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WHAT DO MODELS NEED TO MOVE FORWARD?

e Connection between metrics of model and satellite
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 Metrics of biodiversity




IMPORTANCE OF UNCERTAINTY ESTIMATES




IMPORTANCE OF UNCERTAINTY ESTIMATES




WHAT DO MODELS NEED TO MOVE FORWARD?

e Connection between metrics of model and satellite
products need to be considered carefully

 Metrics of biodiversity

 Regional error estimates on satellite products are
essential




WHAT DO MODELS NEED TO MOVE FORWARD?

More dialogue needed between modeling and OC
communities.
Can models be useful to OC community?



