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Long-term Monitoring and Assessment of Restoration for
the Earthquake-induced Landslide at the Chiufanershan
Area

Wen-Tzu Lin VY Pei-Hui Huang® Wen-Hui Lu®

ABSTRACT

It has been more than 20 years since the Chi-Chi Earthquake (September 21, 1999), which caused
serious landslides in the mountainous areas of central Taiwan. Therefore, it is necessary to investigate
the changes of the landslides and the restoration of the vegetation. This study used multi-period SPOT
satellite imagery combined with the Self-Organizing Map to evaluate the changes of the landslide area
and the vegetation recovery at the Chiufanershan area. The results of the assessment can be used as a
reference for the subsequent disaster management in the area and as an environmental sustainability
issue for nature ability to restore the vegetation of the landslides. The analysis results showed that the
area of the landslide extracted at the beginning of the earthquake (1999/9/27) was 214.53 hectares, and
the area of the landslide twenty years after the earthquake (2020/2/23) was 28.39 hectares, a decrease
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of 186.14 hectares. The calculated vegetation recovery rate at landslides was 86.77%. The recovered
landslide was located in the area of the collapse surface of the pile because of the soft soil which was
favorable for the invasion of vegetation or the regeneration of residual vegetation for a long time. The
unrecovered areas were located at the fallout areas of the landslide face, where the exposed rocks were
less favorable for vegetation invasion. During the more than 20 years of vegetation recovery in the area,
even attacked by typhoons and heavy rains, the exposed surface recovered year by year with the
vegetation invasion or residual vegetation recovering from the collapse surface, indicating that nature
itself has excellent vegetation recovery ability.

Keywords : Earthquake-induced landslide, Self-Organizing Map, Landslide vegetation recovery
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Figure 1 Location of the Chiufanershan area
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Figure 7 Earthquake-induced landslide sites of
the studied area (2020/2/23)
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Figure 11 Vegetation restoration of the

landslide sites 20 years after the earthquake
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