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Abstract

Precipitation is one of a major causes of landslides by rising of pore water pressure, which leads to fluctuations of soil strength and stress.
For this reason, precipitation is the most frequently used to determine the landslide thresholds. However, using only precipitation has
limitations in predicting and estimating slope stability quantitatively for reducing false alarm events. On the other hand, Soil Moisture
(SM) has been used for calculating slope stability in many studies since it is directly related to pore water pressure than precipitation.
Therefore, this study attempted to evaluate the appropriateness of applying soil moisture in determining the landslide threshold. First, the
reactivity of soil saturation level to precipitation was identified through time-series analysis. The precipitation threshold was calculated
using daily precipitation (Puily) and the Antecedent Precipitation Index (API), and the hydrological threshold was calculated using daily
precipitation and soil saturation level. Using a contingency table, these two thresholds were assessed qualitatively. In results, compared to
Puaity only threshold, Goesan showed an improvement of 75% (Paaity + API) and 42% (Pg.ity + SM) and Changsu showed an improvement of
33% (Paaity + API) and 44% (Pa.iiy + SM), respectively. Both API and SM effectively enhanced the Critical Success Index (CSI) and
reduced the False Alarm Rate (FAR). In the future, studies such as calculating rainfall intensity required to cause/trigger landslides through
soil saturation level or estimating rainfall resistance according to the soil saturation level are expected to contribute to improving landslide
prediction accuracy.
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Fig. 1. Location of study area (a) Goesan and (b) Changsu
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Fig. 2. Time series of GLDAS surface soil moisture (0-10 cm) based soil saturation level and GPM IMERG-Final run daily precipitation with

landslide events
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Table 2. Accuracy assessment of thresholds capability in detecting landslides

Precipitation thresholds

Hydrological thresholds

Region Paity Paaily + API Paaity Pdaily + SMgrpas
FAR (%) CSI (%) FAR (%) CSI (%) FAR (%) CSI (%) FAR (%) CSI (%)

Goesan 96.4 3.6 21.4 78.6 (+75) 96.4 3.6 53.6 46.4 (+42)

Changsu 88.9 11.1 55.6 44.4 (+33) 88.9 11 44.4 55.6 (+44)
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