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Abstract

Increasing incidences of landslides in Korea are endangering life and damaging property. To ascertain
the cause of the rapid increase in landslides in 2020, this study analyzed the correlation between
frequency of their occurrence and persistence of rainfall. The study area comprised seven areas in
Gangwon-do, Gyeonggi-do, Gyeongsangnam-do, Gyeongsangbuk-do, Jeollanam-do, Jeollabuk-do,
and Chungcheongnam-do. The used rainfall factors were monthly rainfall in June, July, and August,
rainfall during the summer (June-August), rainfall during the monsoon season, and number of precipi-
tation days during the summer and during the monsoon season. The effect of these factors on landslides
was identified by comparing them with the occurrence of landslides in the year of increased landslide
occurrence in each area. The results confirmed that not only rainfall but also the number of precipitation
days during the monsoon season affect the occurrence of landslides. The rapid increase in landslide
occurrence in 2020 was attributed to increases in both the number of precipitation days during the
monsoon season and rainfall during the monsoon season in 2020. These results are expected to be used

as basic data for future landslide warning standards that consider the effect of the persistence of rainfall.
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Table 1. Rainfall and period of the monsoon season

Middle province Southern province Jeju province
Year Rainfall Period of the Rainfall Period of the Rainfall Period of the
(mm) monsoon season (mm) monsoon season (mm) monsoon season

2011 757.1 26 468.3 31 572.6 31

2012 309 19 280.5 30 282.8 30

2013 526.5 49 318.9 46 1153 39

2014 145.4 28 145.8 28 441.5 42

2015 220.9 35 254.1 36 518.8 30

2016 399.5 37 283.8 29 347.4 29

2017 439 29 184.1 31 90.2 33

2018 281.7 16 284 14 235.1 21

2019 196.9 34 352.2 33 4753 24

2020 851.7 54 566.5 38 562.4 49
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Table 2. ASOS stations in the study area

Research area ASOS (index of station)

Sokcho (90), Cheorwon (95), Daegwallyeong (100), Chuncheon (101), Gangneung (105), Wonju (114),
Inje (211), Hongcheon (212), Taebaek (216)

Gangwon-do

Gyeonggi-do Suwon (119), Yangpyeong (202), Icheon (203)

Changwon (155), Tongyeong (162), Jinju (192), Geochang (284), Hapcheon (285), Miryang (288),
Sancheong (289), Geoje (294), Namhae (295)

Uljin (130), Andong (136), Pohang (138), Bonghwa (271), Yeongju (272), Mungyeong (273),

Gyeongsangnam-do

k-
Gyeongsangbuk-do Yeongdeok (277), Uiseong (278), Gumi (279), Yeongcheon (281)
Jeollanam-do Mokpo (165), Yeosu (168), Wando (170), Jangheung (260), Haenam (261), Goheung (262)
Jeollabuk-do Gunsan (140), Jeonju (146), Buan (243), Imsil (244), Jeongeup (245), Namwon (247), Jangsu (248)

Chungcheongnam-do Seosan (129), Cheonan (232), Boryeong (235), Buyeo (236), Geumsan (238)
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Fig. 1. Rainfall and landslide occurrence in Gangwon-do (2011-2020).
Table 3. Rainfall and precipitation days of the monsoon season and landslide occurrence in Gangwon-do
v Monsoon season Landslide
car
Rainfall (mm) Precipitation days Induced by monsoon rainfall Total
2011 704.1 204 0 44
2012 283.2 10.8 0 0
2013 633.1 322 91 91
2014 118.1 11.9 0 0
2015 264.7 19.8 0 0
2016 469 16.7 0 0
2017 426.5 17.2 2 2
2018 277.4 12.6 0 1
2019 197.4 16.1 0 0
2020 840.2 33.8 169 170
=
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Fig. 2. Rainfall and landslide occurrence in Gyeonggi-do (2011-2020).
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Landslide

Induced by monsoon rainfall

Monsoon season
Precipitation days

Rainfall (mm)

Year

Table 4. Rainfall and precipitation days of the monsoon season and landslide occurrence in Gyeonggi-do
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Fig. 3. Rainfall and landslide occurrence in Gyeongsangnam-do (2011-2020).

Table 5. Rainfall and precipitation days of the monsoon season and landslide occurrence in Gyeongsangnam-do

Monsoon season Landslide

Year Rainfall (mm) Precipitation days Induced by monsoon rainfall Total
2011 554.5 18.9 111 166
2012 3342 16.5 0 0
2013 339.1 19 0 0
2014 179.3 17.1 0 36
2015 319.5 17.1 0

2016 288.8 16.8 0

2017 152.7 16.1 0

2018 336.6 10.8 0 21
2019 544.1 16.5 0 0
2020 7132 23.9 167 169
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Fig. 4. Rainfall and landslide occurrence in Gyeongsangbuk-do (2011-2020).



Table 6. Rainfall and precipitation days of the monsoon season and landslide occurrence in Gyeongsangbuk-do

Vear Monsoon season Landslide
Rainfall (mm) Precipitation days Induced by monsoon rainfall Total

2011 456.5 16 16 16

2012 266.8 14.2 0 0

2013 319.5 244 0 0

2014 73.7 13 0 4

2015 195.8 16.3 0 0

2016 296 13.6 0 0

2017 227.6 15.9 0 0

2018 273.5 10.8 0 0

2019 248.7 15.9 0 0

2020 520.2 23.5 79 79
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Fig. 6. Rainfall and landslide occurrence in Jeollabuk-do (2011-2020).
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Total

Landslide

Induced by monsoon rainfall
28

Monsoon season
Precipitation days
18.3

Rainfall (mm)
452

Year

2011

Table 8. Rainfall and precipitation days of the monsoon season and landslide occurrence in Jeollabuk-do
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