Solving 2D shallow water flow equations with subgrid
approximation using a mixed-interpolation FE method
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* Shallow Water Equations (SWE) are suitable for many real Semi-implicit 6-scheme for temporal discretization. 1
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* 'The lowest order Raviart-Thomas (RT0) Galerkin FEM on a
triangle mesh for spatial discretization.
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world applications, e.g. tide and storm surge modeling, river
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* SWE are typically integrated using discretization methods, e.g.
FD, FV, FEM, on fixed grids.

* Faithfully representation of a ground elevation using a
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accuracy.
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* Upwind discontinuous Galerkin for the advection term. S 00016 03316 : = | E
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* A grid resolving complex topo/bathy in a large domain could - - subgrid ..
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required to obtain results is prohibitively high. o Time series at stations

o Lo convergence in surface elevation

* A tradeoft between accuracy and computing time 1s often M],; = [, ®:@;d; [G;; = [, X,V - ®da

made 1n practice. Subgrid Conventional Station 2 Station 4

* RTO FE method conserves mass locally and is free of a
spurious oscillation mode in surface elevation.
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It 1s a first-order accurate method.

Subgrid Approach .
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Numerical Results

* Subgrid approaches offers a means to improve the level of
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accuracy of coarse-grid calculations. 1= e
* 'These approaches incorporate bulk influences of high- Parabolic bowl problem SLEEE g

resolution ground elevation finer than the grid size in the
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Idealized test case with analytical solution of oscillatory flow

sqrt( Nel ) sqrt( Nel )

* 'This study considers an approach of Kennedy et al., 2019 [1], with moving shorelines in a rotating basin of paraboloid shape.
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