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Nonlinear coupling of ocean circulation and forced noise
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Shimokawa and Matsuura, 2010; Shimokawa et al., 2014; Shimokawa and Matsuura, 2015

In the ocean general circulation, the importance of non-linear effects is
pointed out from the viewpoint of branching of flow patterns and the occurrence of long-term
fluctuations. We revealed that synchronization and stochastic resonance may occur when noise is
added as wind stress in a simple ocean model (rectangular ocean with quasi-geostrophic flow). It has

been clarified by real ocean general circulation numerical experiments that it can be a factor of
long-term variation and transition of stable and unstable flow, and large-scale and non-meander of
the Kuroshio and Kuroshio extension flows in the North Pacific subtropical circulation. Furthermore,
it was shown that the baroclinic instability is enhanced by the influence of topography when the
strong current of the Kuroshio-Kuroshio extension interacts with the bottom topography, and has a
great influence on the formation of meso-scale disturbances.
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