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Impacts of atmospheric disturbances and tidal mixing on biogeochemical cycle and
marine ecosystem using an eddy-resolving North Pacific model
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To evaluate the adaptive response of phytoplankton growth to the varying
light and nutrient conditions across the North Pacific, we compare modeled phytoplankton biomass and
production from a flexible phytoplankton model (FIexPFT), which incorporates photoacclimation and
variable C:N:chlorophyll, Chl, to that obtained with an inflexible phytoplankton model (InFlexPFT),
which is a typical Nitrate-Phytoplankton-Zooplankton-Detritus (NPZD) type model assuming fixed C:N:
Chl ratios (fixed stoichiometry). We apply these two phytoplankton models (FIexPFT and InFlexPFT) in
a 3-D eddy-resolving ocean circulation model of the North Pacific. These two models yield different
horizontal and vertical distributions of chlorophyll and primary production on observation lines in
the North Pacific. It was confirmed that a more realistic distribution can be reproduced by

introducing an equation that changes according to the salt environment.
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