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Both Gulf Stream and Kuroshio are intense midlatitudes eastward jets in North At-
lantic and North Pacific oceans. The purpose of our study is to see if those jets exist in
some class of stable steady solutions of the quasi-geostrophic equations.

We generalize the usual Fofonoff modes to a non linear Potential Vorticity-Stream
function relationship in both one layer and multi-layer models. We give both theoreti-
cal and numerical results to describe the structure of the flow, for different parameters
(topography, circulation of each layer, total energy of the flow, baroclinic Rossby de-
formation radius, geometry of the domain). We describe a rich variety of solutions,
that differ from the usual Fofonoff modes.

By contrast with the common belief, we observe intense baroclinic jets either west-
ward or eastward, at the middle of the domain. We describe in details those cases
of interest for ocean dynamics. Such modes are an interpretation of average flows,
observed in real geophysical flows. From this point of view, we discuss the very im-
portant question of the barotropisation of the flow.


