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The present work deals with transient adaptive high-order quadrature free discontin-
uous Galerkin schemes for solving the non-linear shallow water equations. It can be
shown by rigorous error analysis that the DG discretization error can be related to the
amplitude of the inter-element jumps. For a DG scheme using polynomials up to order
p, the discretization error can be shown to be of the order of hˆ(p+1) with h the char-
acteristic element size. Jump amplitude are also of the same order. Therefore, we use
the information contained in jumps to build error metrics and size field. This approach
is shown to be valid for any order p and is a step forward from classical mesh metric
estimates based on Hessian functions of the field and originally designed for first order
continuous finite elements. This error field is then used to build a new mesh metric.
The mesh is locally adapted and the solution is locally projected at the same time from
one mesh to another. The method is first applied to simple model problems such as the
classical Stommel gyre, and then to larger scale problem, such as a realistic portion of
the Atlantic. We show that the computation time to modify the mesh and project the
solution on the new mesh is small compared to the time to solve the equations, and
that the overall gain in computation time is large for the same accuracy.


