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SeaWiFS

North Atlantic Spring Bloom

• Photosynthetic Carbon uptake

• Carbon removal (mixed layer pump, aggregate sinking)

• Carbon storage

High spatial variability – patchiness:
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GOTM 1-D physical - biological model

Physical forcing: wind speed, air
pressure, air temperature and humidity.
From NCEP/NCAR Reanalysis
(http://www.cdc.noaa.gov/data/gridded/data.ncep.reanalysis.surfaceflux.html).

Physical model: 1D General Ocean
Turbulence Model (GOTM), coupled
with a biological model (figure).



Data assimilation

The cost function – calculates the misfit
between model data and observations:

Steps involved in the data assimilation procedure:
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Data assimilation

Before data assimilation:

   μmaxPhy = 0.30

   μmaxDia = 0.5

   gmax = 1.0

   Cost = 4.40

After data assimilation:

   μmaxPhy = 0.29

   μmaxDia = 0.41

   gmax = 1.58

   Cost = 2.87
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Estimating carbon removal

Carbon removal
~ 1.5 Mol-C/m2

Carbon production
~ 1.8 Mol-C/m2



Summary:

Thank you

• The use of autonomous platforms in the North Atlantic allowed us to
follow the evolution of phytoplankton patches

• We developed an ecosystem model and assimilated data from the
platforms to improve the model performance

• The model-based estimate of carbon production during the Spring
Bloom is ~ 1.8 Mol-C/m2

• The estimated carbon removal is ~ 1.5 Mol-C/m2



Biological model

Parametrizations:

Sources and sinks of the state variables: Parameters:

Light equations:

O2 exchange (surface only):
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