POD-based ROM applied to unsteady free surface water flow
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ABSI“A[:T The numerical resolution of shallow water equations (SWE) is required in many environmental problems involving free surface flows. The upwind augmented Roe’s method [1] is
widely used due to the robust and stable solutions it offers in realistic scenarios if properly corrected to deal with entropy fix and wet—dry fronts. On the other hand, reduced-order models
(ROMs) are known to achieve more efficiency than the full-order models (FOMs) in terms of computational cost without losing accuracy. In this work, we analyse the properties and
performance of a proper orthogonal decomposition (POD) based ROMs for this type of flows.

2D SWE Test case: geometry and initial conditions
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Wall and free boundary conditions.
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Godunov method with Roe numerical fluxes.

H]M Numerical corrections to ensure a robust FOM:
* Entropy fix

* Wet-dry treatment

e Positive water depths

For more info, see [2].

Time step satisfying Cell edges contributions. Number of
the CFL condition For more info, see [2]. time steps
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the training snapshots.
For more info, see [3].

I:ﬂNI}lIISIIINS The ROM can accurately (Fig. 2 & 3) and more efficiently
(Tab.) reproduce realistic problems than the FOM, including the numerical
corrections only in the training snapshots, but not in the resolution.

L X 1, 100x4  200x4  400x4 600 X 4
Tepp (s) 1.87 6.61 25.71 59.06
TROM (s) 3.06-1072 3.06-1072 3.06-1072 3.06- 1072
Speed-up 60.98 54.89 54.14 54.30
Table. CPU times required by different mesh refinements and the corresponding Figure 3. ROM solution of h at different times with My, = 5.

speed-ups, defined as 59 /tE81.
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