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Phytoplankton composition algorithms for PACE

Cecile Rousseaux, Watson Gregg

Objective:
“Attempt to develop relationships between water leaving radiances and
phytoplankton composition using a radiation model, in situ data, and an
established global biogeochemical model"”

How?

(1) Simulated hyperspectral water leaving radiances

(2) Assess whether we can derive phytoplankton composition from
these hyperspectral water leaving radiances
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Assimilated NOBM-OASIM model

NOBM assimilates satellite chlorophyll, PIC and aCDOM
Coupled with circulation model and radiation model

Each phytoplankton groups has its own growth rate, sinking rate
and nutrient uptake

Output from NOBM-OASIM provide hyperspectral water leaving
radiance for variable phytoplankton distribution
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(1) Simulated hyperspectral water leaving radiances
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Model 488nm - June 2007
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Model 547nm

Aqua 547nm
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(2) Assess whether we can derive phytoplankton composition from these
hyperspectral water leaving radiances

Model’'s simulated water leaving radiances compared well with those from
MODIS-Aqua.

The challenge:
For one specific chlorophyll concentration, there is a diversity of water leaving
radiance spectra (=different phytoplankton composition possible).

For example, at a total phytoplankton concentration of 0.1 pg chl L-!:
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« All these locations have a total chlorophyll concentration of 0.1 pg chl L
but the Lwn differs because of their different phytoplankton composition

« Each location is characterized by the dominance (>90% for cyano and

diatoms and >70% for chloro and cocco) of one of the phytoplankton
groups
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0.1 ug chl L' & >90% for cyano and diatoms and >70% for chloro and cocco
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Conclusions

« Many applications for the simulated dataset (instrument development,
sensitivity analysis, algorithm developments, etc)

» For one specific concentration various Lwn spectra
* Next: explore the use of LUT derived from theoretical phytoplankton

composition to assess the use of these LUT to derive phytoplankton
composition from hyperspectral Lwn

Any questions: Cecile.S.Rousseaux@nasa.gov



