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In this section, we explain the laminar friction law and we give some comparisons with self-similar
solutions for dam breaks.

1 Model and integration in FullSWOF_1D
The Shallow-Water equations read1:
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where h is the water height, q the discharge, g the gravity and 3ν the laminar friction coefficient,
where ν is the kinematic viscosity. Then (using the notations of [3]), the laminar friction term is
Sf = 3ν
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q
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As in [3], at the first order, after a convective step W ∗
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This law has been validated thanks to two self-similar solutions programmed in SWASHES .

2 Self-similar solution on a flat bottom
This solution is obtained in [1, section 5.2] and corresponds to the solution of the diffusive wave
approximation. At the initial time, the water height is h(t = 0) = 0.4 × 1[7.5,12.5], the velocity is null.
The topography is flat, the friction coefficient is 3ν = 0.3 m2/s, the final time is T = 30 s. We plot on
Figure 1 the analytic self-similar solution obtain in [1] and computed by SWASHES and the results of
FullSWOF_1D for several space steps. The computed solution converges to the self-similar solution.

1 note that, with the laminar friction law, the momentum equation should read :
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Figure 1: Water height on a flat bottom

3 Self-similar solution on an inclined plane
We also compare the solutions on an inclined plane zb = −0.1x+3, obtained in [2] and [1, section 5.1].
In that case, the self-similar solution corresponds to the kinematic wave approximation, and the profile
ends abruptly (which is not realistic). The solution has not been smoothed off thanks to the surface
tension, which means that FullSWOF_1D will not converge exactly to the self-similar solution.

At the initial time, the water height is h(t = 0) = 0.1 × 1[2,12], the velocity is null. The friction
coefficient is 3ν = 0.3 m2/s, the final time is T = 100 s. We plot on Figure 2 the analytic unsmoothed
self-similar solution obtain in [1] and computed by SWASHES and the results of FullSWOF_1D
for several space steps. The computed solution has converged to a solution that is not exactly the
self-similar solution, as expected.
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Figure 2: Water height on an inclined bottom
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