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A numerical technique for applying time splitting methods in shallow wa-
ter equations.
Vicente Martínez (Universitat Jaume I)

In this talk we analyze the use of time splitting techniques for solving
shallow water equations. We discuss some properties that these schemes
should satisfy so that interactions between the source term and the shock
waves are controlled. This work shows that these schemes must be well
balanced in the meaning expressed by Greenberg and Leroux [3]. More
specifically, we analyze in what cases it is enough to verify an Approx-
imate C-property and in which cases it is required to verify an Exact C-
property (see [1], [2]). We also discuss this technique in two dimensions
and include some numerical tests in order to justify our reasoning.

References

[1] Bermúdez A., Dervieux A., Desideri JA., Vázquez ME. Upwind
schemes for the two-dimensional shallow water equations with vari-
able depth using unstructured meshes. Comput. Methods Appl.
Mech. Engrg. 155 (1998) 49-72.

[2] Bermúdez, A., Vázquez, ME. Upwind methods for hyperbolic con-
servation laws with source terms. Comp. Fluids, 23 (1994) 1049-1071.

[3] Greenberg, JM., Leroux, AY. A Well-Balanced Scheme for the Numer-
ical Processing of Source Terms in Hyperbolic. SINUM 33 (1996) 1-16.

[4] Holden, H., Karlsen, KH., Lie, K.-A., Risebro, NH., Splitting Meth-
ods for Partial Differential Equations with Rough Solutions. Analysis
and MATLAB programs. European Mathematical Society Publishing,
2010.

[5] Holden, H., Karlsen, K.H., Risebro, NH., Tao, T., Operator splitting
for the KdV equation. Math. Comp. 80 (2011) 821-846.

[6] Lubich, C., On splitting methods for Schrödinger-Poisson and cubic
nonlinear Schrödinger equations. Math. Comp. 77 (2008) 2141-2153.

1



NUMDIFF-14, 7–11 Sep. 2015, Martin Luther University Halle–Wittenberg

[7] Martínez, V. To split or not to split, that Is the question in some shal-
low water equations. ArXiv:1211.6655 [math.NA], 28 Nov. 2012.

2


