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Application of the Ellipse Reference Surface
Method and a Simple Debris Flow Model for Rapid Assessment of
Large-Scale Landslides - A Case Study of a Large-Scale Landslide

Potential Area (D-003) in Xizhi District, New Taipei City
Li-Zhe Yu [1] [2], Chen-Yu Chen [1], Bai-Yi Kao [1], Yih-Chin Tai [3]
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(3) Department of Hydraulic andOcean Engineering, National Cheng Kung University

Abstract

After a large-scale landslide triggered by rainfall, in addition to directly
causing slope failure and burying the foot slope, the huge amount of sediment
produced during the process of transportation may also lead to debris flow, or block
rivers to cause secondary disasters such as the landslide dam. The current recognition
of large-scale potential landslide areas relies heavily on surface topographical
features for delineation. Further research is urgently needed on the actual possible
depth and volume of landslides, as well as the situation of sediment transportation

after landslides.

In 2022, the combined effect of the Northeast monsoon and Typhoon Nisha
caused continuous heavy rain. The slope in the large-scale potential landslide area
(D-003) in Guhulin, Xizhi District, New Taipei City collapsed due to an increase in
moisture content, and the collapsed sediment accumulated in the downstream
potential debris flow stream (New Taipei City-DF197), causing the river channel to
narrow and the upstream to experience water storage. In order to develop a rapid
assessment method for the volume of large-scale landslides and their impact range,
this study used the Ellipse- reference-ICS method (ICS) based on several selected
surface features to quickly evaluate the possible landslide slip surface and sediment
volume using this case as an example. This sediment volume was then provided to
the simple debris flow model (SDF model) built into BigGIS for simulation of
sediment transportation. Additionally, It was verified and explored with the UAV

aerial photography and remote-sensing image results after the disaster.



The results showed that the Ellipse- reference-ICS method (ICS) can obtain
landslide ranges, depths, and volume similar to the actual situation for the large-scale
potential landslide area (D-003). At the same time, the results of the simple debris
flow model (SDF model) for sediment transportation simulation are also similar to
the actual situation. In the future, it is possible to try to use the method proposed in
this study to rapidly assess the scenarios of possible occurrences in various large-
scale potential landslide areas, and provide reference for evacuation and disaster

prevention.

Keyword: Large-scale Landslide, Debris Flow, Ellipse-reference-ICS Method,
Simple Debris Flow Model
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