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Abstract This study applied the soil water index (SWI), which can
represent the conceptual soil water contents as influenced by
present and antecedent rainfall, for analyzing rainfall-induced
mass movements in Taiwan. The SWI has been used in Japan for
nationwide mass movement warnings. This study examined
whether the SWI can be also applied to Taiwan, which has a
climatic condition and high-relief topography similar to Japan.
We used data for mass movements for 2006-2012 (n = 263) for the
main analyses and those for 2013 (n = 19) for verification. The SWI
values before the rainfall events that triggered mass movements
were used as the indicator of the antecedent rainfall condition. We
found that when SWI values before rainfall events increased from
<17.5 to >35, the upper threshold of rainfall conditions needed for
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Analyzing rainfall-induced mass movements in Taiwan
using the soil water index

logistic regression (Guzzetti et al. 1999; Dai and Lee 2002; Ayalew
and Yamagishi 2005; Bui et al. 2016), artificial neural networks
(Chang and Chao 2006; Lee et al. 2007; Melchiorre et al. 2008;
Gorsevski et al. 2016), and decision tree models (Pal and Mather
2003; Xu et al. 2005; Bou Kheir et al. 2008; Schneevoigt et al. 2008;
Saito et al. 2009; Tsangaratos and Ilia 2016). Assuming that mass
movements will occur in the future due to the same conditions
that triggered them in the past, susceptibility assessments predict
the locations of future mass movements (Guzzetti et al. 1999, 2005,
2006; Segoni et al. 2015b; Paudel et al. 2016).

Rainfall is the most common triggering factor for mass move-
ments. Previous studies have used rainfall characteristics, such as
intensity, duration, cumulative rainfall, and antecedent rainfall
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This study analyzed landslide characteristics under extreme precipitation with regard to present and future
scenarios, in order to analyze the effects of climate change on landslide activities. For our study area, we selected
two adjacent catchments in northern Taiwan: the Shihmen Reservoir catchment, an area with high-relief to-
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