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The stability of two dimensional wave solutions to the Euler equations is a well studied domain. Indeed, in the
irrotational setting, infinetissimal two and three-dimensional perturbations are known to give rise to instabilities
that are viable candidates for the modeling of extreme ocean phenomena for example.
However, the influence of vorticity on these instabilities is as yet unknown.
Numerical methods are developed both for the evaluation of nonlinear two dimensional steady periodic and pro-
gressive waves propagating on arbitrary shear currents and the three dimensional linear stability analysis of these
base waves.
The quartet and quintet resonances predicted in the irrotational case are shown to exist in the presence of vorticity.
The associated instabilities are enhanced by co-flowing shears.
A novel three-dimensional instability domain linked to vorticity is also detected and shown to generate, under
certain conditions, stationary three dimensional bifurcations of the basic two dimensional wave.


