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The growing awareness of the potential for large scale perturbations of marine ecosys-
tems to occur in response to climate change drives the rapid development of marine
biogeochemical models. While these models are of increasing complexity in terms of
the description of the upper ocean ecosystem, the fate of export production is mostly
represented in a simplistic way. Next to the development of appropriate process pa-
rameterisations, the identification of suitable data sets is essential for an integrated de-
scription of the biological pump and its validation. Here we present numerical experi-
ments carried out with the OPA/PISCES model. The PISCES model distinguishes two
phytoplankton (diatoms and nanophytoplankton) and two zooplankton size classes.
The capability of the model to reproduce the distribution patterns of siliceous versus
non-siliceous phytoplankton in the present day ocean is tested by comparing model
output to a new satellite product. The latter allows the quantification of the contribu-
tion of diatoms to ocean colour. Next we address the sensitivity of export fluxes to the
parameterisation of particle dynamics. Model output is compared to observed particle
fluxes and the composition of surface sediments. After a validation of the model for the
present day ocean, we investigate the response of marine productivity and carbon up-
take to climate change by using PISCES as a component of the coupled IPSL climate
model (IPSL-CM4). During the global warming experiment atmospheric pCO2 was
increased at a rate of 1% per year from pre-industrial levels to reach 4XCO2. Similar
to previous results, our model predictions suggest a reduction in primary production
by 15%. In addition, they highlight a decoupling of primary and export production
with the latter being reduced by 30%. The pronounced effect on export production
reflects changes in ecosystem structure and the corresponding modifications of deep
fluxes.


