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Internal waves that occur within a fluid stratified by temperature or salinity variation, are commonly generated in the

oceans. They appear as large amplitude, long wavelength nonlinear waves and can propagate over large distances.

In some physically realistic situations, the visible signature of internal waves on the surface of the ocean is a band of

roughness, sometimes referred to as a ‘rip’ which propagates at the same velocity as the internal wave, followed after its

passage, by the ‘mill pond’ effect, the complete calmness of the sea.

We propose an asymptotic analysis of the coupling between the interface and the free surface of a two layers fluid in a

scaling regime chosen to capture these observations. In particular, we describe the rip region of the free surface as being

generated by the resonant coupling between internal solitons and the free-surface wave mode. We also give an explanation

of the mill pond effect as the result of a strong reflection coefficient for free-surface waves in the modulational regime, in

a frame of reference moving with the internal soliton.
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