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Active Dispersion-Correction Scheme of 2-D Finite Element Model
for Simulation of Tsunami Propagation
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Abstract : For the simulation of tsunami propagation an active dispersion-correction two-dimensional finite
element model has been developed based on a shallow-water wave equation. This model employs an arbitrary
triangular mesh and an explicit time integration scheme. However, the physical dispersion effects as included in
the Boussinesq equations can be taken into account in the computation. The validity of the dispersion-correction
scheme developed in this study is verified through the comparison of numerical solutions calculated using the
new scheme with analytical ones considering dispersion effect of waves. As a result, the present model is shown
to be considerably accurate.
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Fig. 1. Initial Gaussian free surface profile and coordinate sys-
tem for the verification of the accuracy of dispersion-
correction scheme.
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Fig. 2. Comparison of computational and analytical time histories of free surface profile at y= 1504x for the case of water depth

h = 500m (4x,,=1085m, Ax=2086m).
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Fig. 3. Comparison of computational and analytical time histories of free surface profile at y= 1504x for the case of water depth

h = 1000m (4x,,=2086m, Ax=2086m).
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Fig. 4. Comparison of computational and analytical time histories of free surface profile at y= 150 Ax for the case of water depth

h = 1500m (Ax,,=3087m, Ax=2086m).
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