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Abstract

Due to the high resolution of coupled ocean-atmosphere models
downscaling up to hundreds meters, a renew of interest is dedicated
to basic processes occurring at the sea upper layer including surface
and internal waves, mixing processes and coherent structures. From
high resolution in situ observations using gliders, floating platforms,
HF radars and oceanographic vessels cruises, a review of documented
data bases is given. Starting from the Orr Sommerfeld equation as
applied to the inflectional instability and depending on initial and



boundary conditions, Kelvin Helmholtz, Holmboe, Ekman and Lang-
muir secondary flows are especially analysed. In the end, recent inves-
tigations are discussed concerning the winter marine deep convection
related to Rayleigh Bénard cells and millimetric surface waves as ob-
served in laboratory at the air-sea interface and on the wall of crowns
produced by drops impacting the free surface.
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