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Quasigeostrophic turbulence in the ocean
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The dynamics of quasigeostrophic turbulence in presence of an ocean-like stratifica-
tion is studied numerically at high horizontal and vertical resolution. Coherent vortices

are found to play a fundamental role in determining both the Eulerian and Lagrangian
properties of the flow.

The pycnocline is populated by a large number of vortices and kinetic energy is con-
centrated in the baroclinic mode for a long time.

Below the thermocline, the energy is efficiently transferred to the barotropic mode and
vortices organize into tall columns.

The comparison of the Eulerian fields and of the Lagrangian transport properties with
ocean observations suggest that quasigeostrophic turbulence is able to capture impor-
tant features of the dynamics of the open ocean.

This work supports the relevance to mesoscale ocean dynamics of barotropic turbulent
models and of parameterizations of transport and mixing developed in such a context.



