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Multitemporal Image Analysis of Large-Scale Landslide Evolution

in Yusui Stream
Chun-Yuan Liuf¥*  Ching-Fang Leell Chen-Yu Chenl@ Kuo-Wei Chent

ABSTRACT On August 7, 2021, a devastating debris flow hit the Yusui stream in Taiwan, damaging the Minbaklu
Bridge on the southern cross-island highway. The enormous volume of the debris flow was caused by a catastrophic
rainfall-induced landslide at Mt. Silabaku, the source of the Yusui stream.

Historical aerial photos indicated that the main scarp of the Silabaku landslide was present for over 20 years before the
incident. The slope remained stable until Typhoon Morakot in 2009. Over the following decade, several rainfall events
further deteriorated the slope, which partially collapsed due to headward erosion along gullies. Concurrently, the main
scarp began to spread, and the residual slope slipped downward.

This study integrated multitemporal optical images to investigate the evolution of the Silabaku landslide and estimate
the slope’s strain/strain rate trend, enabling evaluation of the urgency of failure.

Landslide topographic features and volume were interpreted on the basis of high-resolution digital terrain model data.
Finally, the relationship between intense rainfall events and the rainfall threshold for landslides was explored.
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Table 1 Debris flow events in Yusui stream over years
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Fig.1 Field survey of the Yusui stream watershed. (a) The 1st check dam had been buried. (b) The 5th check dam had
been scratched by debris flow. (c) The potential landslide in the downstream right bank. (d) The slump structure

in slate slope
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Fig.2 Hydrologic, geologic and topographic condition overview of the Yusui stream watershed
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Fig.3 The evolution of the large-scale landslide in the Yusui stream from 2008 to 2022
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Fig.4 The interpretation of the landslide topographic features in the Yusui stream landslide
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Table 2 Remote sensing images used for the activity analysis of the large-scale landslide
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Fig.5 The difference of DEM for each period. (a) from 2006 to 2012 ; (b) from 2012 to 2018 ; (c) from 2018 to 2022 ; (d)
the topography profile of the landslide (modified from Yang et al., 2022)
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Fig.6 Schematic diagram for the displacement of the feature points in slope map and aerial photo. (a) and (b) before and
after in slope maps. (c) and (d) before and after in aerial photos
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Table 3 The characteristic and accumulative displacement of the feature points.
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Fig.8 The displacement history of the large-scale landslide, derived from the feature points in remote sensing data
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