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Numerical Simulation of the Debris Flow by TVD Scheme
Ching-Biao Liao™ Ming-Shun Wu?  Guan-Yu Tu® Wei-Cang Wang'”

ABSTRACT Recently, Taiwan had been incurred lots of floods disaster. All of that
can be attributed to the severe changes of global climate. In addition, Taiwan is in the
seismic area around. The climate changes cause lots circumstances of mudflows and
landslides also. With all of above mentioned threats, the life security and property saving
of all the residents who are situated at the downstream territory of river had been
endangered severely. It, the numerical method, is mainly used in this thesis to simulate
the characteristics and affected range of the mudflows and landslide. A finite difference
method is applied to solve the two dimensional source term shallow water equations. To
lessen the non-physical damping phenomenon occurred while running the numerical
simulation program. We use the second-order hybrid type of TVD (total variation
diminishing) scheme and also refer to the quadratic rheological model that were
published by O’Brien and Julien (1988) to simulate the 2D debris flow problems
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accordingly. Combined the first-order upwind and second-order Lax-Wendroff scheme ,
several different numerical flux limits are attached also to solve the said appearance
during the process of numerical simulation. By taking all above numerical methods, we
can obtain the most stable and accurate solutions among the numerical simulations of
debris flow. At first, we simulated the mound flow problem causing and compared the
final results with Liu & Huang (2002) accordingly. Almost the outcome do closely meet
the report issued by them then - Except the simulations we studied above, this research
in advance makes some computational calculations for the following problems as well:
the circular dam-break debris flow problem, the circular dam-break debris flow within a
sudden slope variation valley terrain, and the debris flow on a regular channel. The
numerical results reveal that the physical phenomenon and flow characteristics are
quite rationally. It strongly verifies the dependability of the said model submitted in this
thesis. We expect that this numerical model of debris flow can be applied to the real
topography simulation cases in the near future days.
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