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The Gradient Discretisation Method applied to the
elliptic part of a dispersive shallow water system
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We propose to use the Gradient Discretisation Method (GDM) to analyse numerical schemes for the elliptic
part of a family of dispersive Shallow Water models.

The considered family depends on a parameter and contains the well-known Green-Naghdi model. These
models are derived from the incompressible Euler system with free surface and without the hydrostatic as-
sumption. Hence, the studied models appear as extensions of the classic shallow water system enriched with
dispersive terms. The model formulation motivates to use a prediction-correction scheme for its numerical
approximation. The prediction part leads to solving a shallow water system with topography, while the cor-
rection part leads to solving an elliptic-type problem.

The GDM is a framework which contains classic discretisation schemes for diffusion problems of differ-
ent kinds: linear or non-linear, steady-state or time-dependent. The schemes may be conforming or non-
conforming, low or high order, and may be built on very general meshes. This framework is extended with
the Abstract Gradient Discretisation Method (AGDM) which allows to deal with non classic operators and
various boundary conditions more simply. We present the core properties required to prove the convergence
of GDM and AGDM, then, both methods are applied on the elliptic part of the studied problem and we discuss
the results.
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