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Obtained Results
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Derivation in [1] of a family of explicit solutions to the three-dimensional Euler
equation with a free surface. These solutions were shown to be also stable by means
of a WKB-type analysis.

Derivation in [5,6,10] of exact solutions describing geophysical flows with discontin-
uous stratification and internal waves.

Derivation in [4] of explicit solutions describing atmospheric waves.

A study [2] of the effects of a variable bottom on the internal wave propaga-
tion in the presence of stratification and underlying non-uniform currents.
This situation is illustrated by equatorial internal waves in the presence of the Equato-
rial Undercurrent (EUC). The interface (physically coinciding with the thermocline and
pycnocline) was found to satisfy (in the long wave approximation) a KdV-mKdV type
equation variable coefficients. Moreover, the soliton propagation over variable depth
leads to effects such as soliton fission, which is analyzed and studied numerically as well.
Rigidity-type results for three-dimensional water flows with [7] and without vis-
cosity [3].

Numerical investigation of the flow structure of periodic steady water waves

propagating on rotational flows with piecewise constant vorticity and allowing
1



for stagnation points. We found that the stagnation point can occur first internally
or at the bottom, and then again at the crest with further increase in wave-height.
We presented also an in-depth discussion about the pressure distribution and particle
trajectories beneath large-amplitude steady waves near stagnation.



