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Landslide Triggering Rainfall Threshold Based on Landslide Type
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Abstract

Most of slope failures have taken place between June and September in Korea, which cause a considerable damage
to society. Rainfall intensity and duration are very significant triggering factors for landslide. In this paper, landslide-
triggering rainfall threshold consisting of rainfall intensity-duration (I-D) was proposed. For this study, total 255 landslides
were collected in landslide inventory during 1999 to 2012 from NDMI (National Disaster Management Institute), various
reports, newspapers and field survey. And most of the required rainfall data were collected from KMA (Korea
Meteorological Administration). The collected landslides were classified into three categories: debris flow, shallow
landslide and unconfirmed. A rainfall threshold was proposed based on landslide type using statistical method such as
quantile-regression method. Its validation was carried out based on 2013 landslide database. The proposed rainfall
threshold was also compared with previous rainfall thresholds. The proposed landslide-triggering rainfall thresholds could

be used in landslide early warning system in Korea.
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Table 1. Classification of landslide rainfall analysis
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landslide type Classification Equation Duration
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Table 4. Equation of rainfall threshold

Area Equation Duration Reference
World 1=14.82D7%% 0.17<D<500 Caine (1980)
Canada I=4.0D7%% 0.1<D<150 Jakob et al. (2003)
Puerto Rico 1=91.46D "% 2<D<312 Larsen et al. (1993)
Japan 1=26.51D7%"° 0.5¢D<12 Jibson (1989)
Italy I=19D %% 44D<150 Aleotti (2004)
Taiwan 1=115.47D7%% 1<D<400 Chien—Yuan et al. (2005)
Nepal |=73.90D7%" 5¢D<720 Dahal et al. (2008)
Japan |=2.18D7%% 3<D<537 Saito et al. (2010)
1=34.12D7%%" Total landslide 2¢DL77
Korea 1=57.27D7%", Debris flow 5¢D<63 This study
1=15.11D7%%, Shallow landslide 9<D<40
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