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Improvement and Application of Open-source Code TITAN2D for Numerical

Simulation of Dry Granular Avalanche Flows over Natural Terrain

YUAN Li LIU Wei ZHAI Jian

( LSEC and Institute of Computational Mathematics Academy of Mathematics and Systems Science Chinese Academy of Sciences Betjing 100190)

Abstract: The inundating zones and impacting forces of incurred by landslide — and avalanche-debris flows can be
studied numerically by using shallow granular flow models. A shallow flow model is a set of approximate equations
derived from depth average of the mass and momentum balance equations of fluid mechanics and has attracted
widespread attention due to its simplicity in analysis. Although a lot of simulation studies based on shallow granular
flow models ( typically the Savage — Hutter model) have been conducted in the past few open source codes are a—
vailable for modeling granular avalanche flows over natural terrains. In 2007 an open source code named TITAN2D
was issued by the University at Buffalo. It features a combination of the shallow granular flow model with the geo—
graphic information system ( GIS) . In this paper the numerical flux scheme used in the original TITAN2D is modi—
fied from HLL to HLLC scheme and the stopping criteria for granular materials are added to TITAN2D. The effec—
tiveness of the improved code is verified in simple granular pile and dam break problems. Furthermore by utilizing
the open digital elevation model ( DEM) database at CAS — CSDB web site  Wulong Jiweishan landslide and Zhou-
qu debris flow were simulated as dry granular avalanches. Numerical results obtained by tuning the bed friction an—
gle can partially reflect the inundating zones of the real disasters but reveal differences indicating that TITAN2D is

worthy of development and needs further improvement.

Key words: granular avalanche flow; Savage — Hutter model; stopping criterion; open source code; TITAN2D



