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Abstract: This study investigated spatiotemporal trends of sediment-related disasters in North Korea from 1960
to 2019 and post-disaster recovery cases based on a literature review and satellite images. Results showed that oc-
currence status of sediment-related disasters was initially externally reported in 1995 (during the Kim Jongil era);
their main triggering factor was heavy summer rainfall. Furthermore, forest degradation rate was positively correlated
with population density (R’ =0.4347, p=0.02) and occurrence number of sediment-related disasters was relatively
high on the west coast region, where both variables showed high values. This indicates that human activity was a
major cause of forest degradation and thus, significantly affected sediment-related disasters in mountain regions.
Finally, sediment- related disasters due to shallow landslides, debris flow, and slow-moving landslides were observed
in undisturbed forest regions and human-impacted forest regions, including terraced fields, opencast mines, forest
roads, and post-wildfire areas, via satellite image analysis. These disaster-hit areas remained mostly abandoned with-
out any recovery works, whereas hillside erosion control work (e.g., treeplanting with terracing) or torrent erosion
control work (e.g., check dam, debris flow guide bank) were implemented in certain areas. These findings can pro-
vide reference information to expand inter-Korean exchange and cooperation in forest rehabilitation and erosion con-
trol works of North Korea.
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Table 1. List of sediment-related disasters reported in North Korea from 1960 to 2019.

No. Year Month Location
1 1995 August Sinuiju-gun, Pyonganbuk-do

2 1996 August Pyongannam-do

3 2001 July Pyonganbuk-do

4 2001 July Pyongannam-do

5 2001 August Gaeseong-si, Hwanghaebuk-do

6 2001 August Paechon-gun, Hwanghaenam-do
7 2001 August Yonan-gun, Hwanghaenam-do

8 2001 August Pyonggang-gun, Kangwon-do

9 2001 August Sinhung-gun, Hamgyongnam-do
10 2001 August Toksong-gun, Hamgyongnam-do
11 2001 October Hamgyongnam-do

12 2001 October Wonsan-si, Kangwon-do

13 2001 October Anbyon-gun, Kangwon-do

14 2001 October Tongchon-gun, Kangwon-do

15 2002 August Pyonganbuk-do

16 2002 August Pyongannam-do

17 2002 August Paechon-gun, Hwanghaenam-do
18 2002 August Chongdan-gun, Hwanghaenam-do
19 2002 August Yonan-gun, Hwanghaenam-do
20 2002 August Gaeseong-si, Hwanghaebuk-do
21 2002 August Goseong-gun, Kangwon-do

22 2002 August Tongchon-gun, Kangwon-do

23 2003 August Pyeongyang

24 2003 August Pyeongseong-si, Pyongannam-do
25 2003 August Phyongwon-gun, Pyongannam-do
26 2003 August Hwangju-gun, Hwanghaebuk-do
27 2003 August Singye-gun, Hwanghaebuk-do
28 2003 August Suan-gun, Hwanghaebuk-do

29 2004 July Pukchang-gun, Pyongannam-do
30 2004 July Chongpyong-gun, Hwanghaenam-do
31 2004 July Cheorwon-gun, Kangwon-do

32 2004 July Goseong-gun, Kangwon-do

33 2005 July Deokcheon-si, Pyongannam-do
34 2005 July Pukchang-gun, Pyongannam-do
35 2005 July Maengsan-gun, Pyongannam-do
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Table 1. (Continued)

No. Year Month Location

36 2005 July Yangdok-gun, Pyongannam-do
37 2005 July Sinyang-gun, Pyongannam-do
38 2005 July Songchon-gun, Pyongannam-do
39 2006 July Yangdok-gum, Pyongannam-do
40 2006 July Sinyang-gun, Pyongannam-do
41 2006 July Songchon-gun, Pyongannam-do
42 2006 July Maengsan-gun, Pyongannam-do
43 2006 July Goseong-gun, Kangwon-do

44 2006 July Sepo-gun, Kangwon-do

45 2006 July Ichon-gun, Kangwon-do

46 2006 July Pangyo-gun, Kangwon-do

47 2006 July Hamgyongnam-do

48 2006 July Hwanghaebuk-do

49 2007 July Hwanghaebuk-do

50 2007 August Koksan-gun, Hwanghaebuk-do
51 2007 August Jagang-do

52 2007 August Hamgyongnam-do

53 2007 August Yangdok-gum, Pyongannam-do
54 2007 August Tongchon-gun, Kangwon-do
55 2007 September Sepo-gun, Kangwon-do

56 2009 July Kangwon-do

57 2009 July Pyongannam-do

58 2009 July Hamgyongnam-do

59 2010 August Hamheung-si, Hamgyongnam-do
60 2011 July Suncheon-si, Pyongannam-do
61 2011 July Deokcheon-si, Pyongannam-do
62 2011 July Pukchang-si, Pyongannam-do
63 2011 August Gaeseong-si, Hwanghaebuk-do
64 2012 July Pyongannam-do

65 2012 July Pyonganbuk-do

66 2012 July Hwanghaeanm-do

67 2012 July Hwanghaebuk-do

68 2012 July Kangwon-do

69 2012 July Dancheon-si, Hamgyongnam-do
70 2012 August Pyongannam-do

71 2012 August Pyonganbuk-do

72 2012 August Hwanghaebuk-do

73 2012 August Hamgyongnam-do

74 2013 July Wonsan-si. Kangwon-do

75 2013 August Anju-si, Pyongannam-do

76 2013 August Pyonganbuk-do

77 2013 August Hyesan-si, Yanggang-do

78 2014 June Hamgyongbuk-do

79 2015 August Rasun

80 2016 July Hamgyongbuk-do

81 2016 July Hamgyongnam-do

82 2016 July Kangwon-do

83 2016 July Guseong-si, Pyonganbuk-do
84 2016 July Sakchu-gun, Pyonganbuk-do
85 2016 July Uiju-gun, Pyonganbuk-do

86 2016 August Hamgyongbuk-do

87 2016 August Hyesan-si, Yanggang-do

88 2016 August Kapsan-gun, Yanggang-do

89 2018 August Yanggang-do

90 2018 August Hwanghaenam-do

91 2018 August Kumchon-gun, Hwanghaebuk-do
92 2018 August Wonsan-si, Kangwon-do

93 2018 August Hamgyongnam-do
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Figure 1. Temporal and spatial distribution of sediment-related disasters reported in North Korea
from 1960 to 2019 (a: yearly, b: monthly c: location).
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Figure 2. Number of reported sediment-related disasters for the
relationship between population density and deforestation rate
in North Korea. The population density and deforestation rate
data source is Kim et al.(2020).
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Figure 3. Examples of sediment-related disasters due to slope failure in North Korea observed by Google Earth
(a: shallow landslides and debris flows, b; slow-moving landslide).
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Figure 4. Examples of sediment-related disaster due to human activity in North Korea observed by Google Earth
(a: terrace fields, b: opencast mines, c: roadsides, d: post-wildfire areas).
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Figure 5. Examples of erosion control works in North Korea observed by Google Earth
(a: tree planting works after terracing, b: a series of check dams, c: a series of check dams and debris flow guide bank).
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