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Chuncheon province of South Korea cause tremendous damage to lives, properties,
and infrastructures. More so, the high rainfall intensity and long rainfall days that
occurred in 2020 have increased the water content in the soil, thereby increasing the
chances of landslide occurrences. Besides this, the rainfall thresholds and
characteristics responsible for the initiation of landslides in this region have not been
properly identified. Therefore, this paper addresses the rainfall thresholds responsible
for the initiation of landslides at Chuncheon from a regional perspective. Using data
obtained from rainfall measurements taken from 2002 to 2011, we identify a threshold
relationship between rainfall intensity and rainfall duration for the initiation of
landslides. In addition, we identify the relationship between the rainfall intensity using a
3-day, 7-day, and 10-day antecedent rainfall observation. Specifically, we estimate the
rainfall data at 8 sites where debris flow occurred in 2011 by kriging. Following this, the
estimated data are used to construct the relationship between the intensity (I),
duration (D), and frequency (F) of rainfall. The results of the intensity-duration-
frequency (IDF) analysis show that landslides will occur under a rainfall frequency
below a 2-year return period at two areas in Chuncheon. These results will be
effectively used to design structures that can prevent the occurrence of landslides in
the future.

Key Words : landslides, rainfall intensity-rainfall duration, I-D-F analysis, Chuncheon

province
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Table 2. Criteria for the pre—warning and warning of
landslides

Rainfalls Pre-warning Warning
Cumulative rainfall(mm) 100~200 200 ~
Rainfall intensity(mmnvhr) 20~30 30 ~
Daily rainfall(mm/day) 80~150 150 ~
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Fig. 5. Rainfalls(2002~2011) at Chuncheon and Criteria for
landslides.
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Table 3. Overview to the relationship of rainfall intensity and rainfall duration

Author Landslide type
Caine(1980) Shallow landslides and debris flow
Innes(1983) Debris flow

Clarizia et al.(1996)* Soil slip

Crosta and Frattini(2001)
Cannon and Gartner(2005)

Shallow landslides

Debris flow

152

Equation Range (hr)
I=14.82D7 39 0.167 < D < 500
I=4.93D %0 0.1<D<100
I=10.00D" 77 0.1 < D<1,000
7=0.48+7.20D" 10 0.1 < D<1,000
I=7.00D %0 0.1<D<3
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