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Abstract:

The adaptive moving mesh method is a powerful tool to improve the efficiency and quality of numerical si-
mulations with localized structures, e.g. sharp transitions or discontinuities in relatively localized regions, which
often appear in the solutions in the quasi-linear system of hyperbolic conservation laws. For the governing
equations of the fluid flows, the entropy condition should be respected according to the second law of thermo-
dynamics, and it is desirable to seek the entropy stable (ES) schemes satisfying some discrete or semi-discrete
entropy conditions. This talk will present the high-order accurate ES adaptive moving mesh methods for the
hyperbolic systems and their applications to the 2D and 3D special relativistic (magneto)hydrodynamics, the
(multi-component) compressible Euler equations with the stiffened equation of state (EOS), and shallow water
equations with non-flat bottom topography. The key is the high-order discretization of the metrics introduced
by the coordinate transformation and the construction of the high-order ES fluxes with the discrete metrics. We
will also show the mesh iteration redistribution or adaptive moving mesh strategy built on the minimization of
the mesh adaption functional. Extensive numerical tests have been conducted to validate the shock-capturing
ability and high efficiency of our methods.
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