
Geophysical Research Abstracts, Vol. 7, 02372, 2005
SRef-ID: 1607-7962/gra/EGU05-A-02372
© European Geosciences Union 2005

Simulation of seismic wave propagation with
high-resolution finite-volume methods on unstructured
triangulations
J. de la Puente(1), M. Käser (2), H. Igel (1)
(1) Department of Earth and Environmental Sciences LMU, Munich, Germany, (2)
Department of Civil and Environmental Engineering, Trento, Italy

The numerical simulation of seismic wave propagation is based on the solution of
the elastic wave equations. The computational domain is discretized by point or cell
meshes of variable regularity but with a structured relation between the discrete neigh-
bours. Higher resolution is usually achieved by raising the order of the numerical
method used (Finite Differences, Spectral Elements or others) and by reducing the
grid size. We present a high-resolution finite-volume method for propagating elastic
waves in unstructured triangular grids based on a Runge-Kutta time discretization in
combination with a 3rd order WENO reconstruction in space.

The grids used are generated by creating contours with nodes to adapt to the shapes
of known inhomogeneities in the medium and then using Delaunay triangulation to
fill the computational space. Boundary conditions in this schemes are naturally im-
plemented by the use of non-invasive methods, by adding so-called “ghost cells” that
don’t modify any of the physical values of our computational domain. An extension
to arbitrary high order finite volume schemes (ADER-schemes) in space and time is
also addressed and results of both schemes are compared.


