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Project Description:
Surface and internal waves are ubiquitous in the oceans. The waves have a strong effect on offshore
structures, underwater cables and submersibles. They also contribute to the ocean mixing processes.
The Korteweg - de Vries (KdV) type integrable and near-integrable long wave weakly-nonlinear models
became the basic paradigm for interpretation and modelling of oceanic observations, e.g. [1]. Recently,
the KdV model for waves in stratified fluids has been generalised to include cylindrical divergence and
underlying current [2, 3, 4], which is relevant to the modelling of the waves generated in straits, river-
sea interactions zones and waves generated by localised topographic features at the bottom of the
ocean.

The research will be a systematic study of stability of

• linear surface and internal ring waves in stratified shear flows (see [2, 4]);

• nonlinear surface and internal ring waves modelled mathematically by such weakly-nonlinear
models, to azimuthal perturbations (see [5]).

It will involve a combination of asymptotic derivations and approximations combined with numerical
simulations. The project will require good knowledge of differential equations and familiarity with
computational packages such as MATLAB or similar.

Figure 1: Internal waves generated in the Strait of Gibraltar: NASA images STS17-34-098 (left) and STS17-
34-081 (right).
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