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Numerical shockwave anomalies in presence of hydraulic jumps in the
SWE with variable bed elevation.
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When solving the shallow water equations appropriate numerical solvers must allow energy-dissipative solutions
in presence of steady and unsteady hydraulic jumps. Hydraulic jumps are present in surface flows and may
produce significant morphological changes. Unfortunately, it has been documented that some numerical anomalies
may appear. These anomalies are the incorrect positioning of steady jumps and the presence of a spurious spike
of discharge inside the cell containing the jump produced by a non-linearity of the Hugoniot locus connecting
the states at both sides of the jump. Therefore, this problem remains unresolved in the context of Godunov’s
schemes applied to shallow flows. This issue is usually ignored as it does not affect to the solution in steady cases.
However, it produces undesirable spurious oscillations in transient cases that can lead to misleading conclusions
when moving to realistic scenarios. Using spike-reducing techniques based on the construction of interpolated
fluxes, it is possible to define numerical methods including discontinuous topography that reduce the presence of
the aforementioned numerical anomalies.
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