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Abstract

The objective of this study was to present future research direction in response to mountainous sediment-related
disasters induced by earthquakes in Korea, based on the previous studies in the countries with similar seismic
characteristics as Korea. Earthquakes in Korea have lower magnitude and frequency, and occur mainly
in faults inside tectonic zones. These features are similar to those in China, but recent major earthquakes
in Korea may be related to those in Japan. In fact, the research techniques derived from Chinese studies
were overlapped with those in Japan. The findings suggest the need of experimental studies on mechanism
of sediment transportation during earthquakes and on scale of the disasters according to sequential occurrence
of heavy rainfalls and earthquakes. This study also recommends further studies on the establishment of
disaster hazard map including seismic fault information and on the improvement of disaster hazard map
incorporating the scope of disaster-related damages with respect to earthquake magnitude and rainfall intensity.
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Table 1. Previous studies on mountainous sediment-related disasters induced by earthquakes in South Korea

Author(s) Articles’ title Journal name
Lee, et, al, International research trend on mountainous sediment— Journal of Korean Forest Society
(2017) related disasters induced by earthquakes
Moon & Lee Development and verification of a module for positioning Journal of the Korea
(2016) buried persons in collapsed area Academia—Industrial Cooperation
Society
Lee & Han Analysis of landslide hazard map during earthquake with Journal of the Korean Society of Civil
(2015) various degrees of saturation and cohesion values Engineers
Lee, et, al, Development of permanent displacement model for seismic mountain | Journal of the Korean Geotechnical
(2015) slope Society
Chung & Rogers |Landslide susceptibility as a function of fluctuating ground— water | Journal of the Korean Society of
(2014) levels and seismic loading Hazard Mitigation
Jeon, et, al, Prediction of the landslide and effect on heritage located Journal of the Korean Society of
(2014) in mountain induced earthquake Hazard Mitigation
Lee, et, al, Development of prediction method considering geometrical | Journal of the Korean Society of
(2014) amplification characteristics of slope II: construction of Hazard Mitigation
landslide hazard map during earthquakes in Seoul
Park, et, al Development of prediction method considering geometrical| Journal of the Korean Society of
(2014) amplification characteristics of slope I. analysis about Hazard Mitigation
amplification characteristics of mountain slopes in Seoul
Min, et, al The selection of landslide risk area using AHP and Journal of the Korean Society of
(2013) geomorphic element Surveying, Geodesy, Photogrammetry
and Cartography
Choi, et, al, A study of vulnerability of structure by debris flow Journal of the Korean Society of
(2012) Hazard Mitigation
Kang & Kim Effects of DEM resolutions in site classification The Korean Society for Geospatial
(2011) Information Science
Kim, et, al, Assessment of earthquake induced landslide susceptibility . .
. . Economic and Environmental Geology
(2011) with variation of groundwater level
Bae (2009) Simplified method for the determination of cumulative Journal of the Korean Geosynthetics
landslide displacement in the event of an earthquake Society
using “Slide Block” type analyses
Kang & Kim A case study of GIS—based site classification in the Gyeongsang | Journal of the Korean Association of
(2009) Province constrained by geologic and Geographic Information Studies
topographic information
Choi & Hong Utilization methods and generation DEMs by using aerial | The Journal of the Korea Contents
(2007) photographs Association
Lee, et, al Analysis on the influence of groundwater level changes . .
y Th 1 of E 1
(2007) on slope stability using a seismic refraction survey in a e Journal of Engineering Geology

landslide area

Yoon, et, al
(2007)

Evaluation of urban disaster for disaster prevention and
public safety using transformation topsis model and
maxmin model

Journal of the Korean Data Analysis
Society

Jeon (2004)

Loss estimation of steel pipeline damage in Los Angeles
using GIS

Journal of the Korean Geotechnical
Society

Lee (2001) Apph(?auon of regional lagdsllde sgsceptlblhty, possibility, Economic and Environmental Geology
and risk assessment techniques using GIS
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Table 2. Basic information of the 72 earthquakes targeted in the
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476 previous studies

No, Earthquake name Country Date Magnitude Depth Location
(My) (km)

1 Ossa De Montiel earthquake Spain 2015.02.23. 4.70 17.00 Plate boundary
2 Lorca earthquake Spain 2011,05.11, 5.10 1.00 Plate boundary
3 Kherrata earthquake Algeria 2006.03.20. 5.20 10.00 Plate boundary
4 Roermond earthquake Belgium 1992.04.13. 5.50 18.00 Inter—plate
5 Virginia earthquake USA 2011.08.24. 5.80 6.00 Inter—plate
6 Chenoua earthquake Algeria 1989.10.29 5.90 10.00 Plate boundary
7 Whittier—Narrows earthquake USA 1987.10.01, 5.90 14.00 Plate boundary
8 Ardabil earthquake Iran 1997.02.28. 6.10 10.00 Plate boundary
9 Umbria—Marche earthquake Italy 1997.09.26. 6.10 10.00 Plate boundary
10 Ludian earthquake China 2014.08.03, 6.10 10.00 Inter—plate
11 Lefkada earthquake Greece 2003.08.14., 6.20 12.00 Plate boundary
12 Fjord earthquake Chile 2007.04.21, 6.20 25.00 Plate boundary
13 Bou'in—Zahra earthquake Iran 2002.06.22, 6.30 10.00 Plate boundary
14 Pingtung earthquake Taiwan 2016.02.06. 6.40 23.00 Plate boundary
15 Arenas del rey earthquake Spain 1884.12.25. 6.50 8.00 Plate boundary
16 Bam earthquake Iran 2003.12.26. 6.60 15.00 Plate boundary
17 Dingxi earthquake China 2013.07.22. 6.60 20,00 Inter—plate
18 Nagano earthquake Japan 2011,03.12. 6.70 8.00 Plate boundary
19 Songpan—Pingwu earthquake China 1976.08.16. 6.70 10.00 Inter—plate
20 Northridge earthquake USA 1994.01.17. 6.70 18.20 Plate boundary
21 Kiholo Bay earthquake USA, Hawaii 2007.10.15, 6.70 29.00 Inter—plate
22 Uttarkashi earthquake India 1991.10.19, 6.80 11.60 Plate boundary
23 Boumerdes earthquake Algeria 2003.05.21 6.80 12.00 Plate boundary
24 Niigata earthquake Japan 2004.10.23. 6.80 15.80 Plate boundary
25 Chamoli earthquake India 1999.03.29. 6.80 21.00 Plate boundary
26 Yushu earthquake China 2010.04.14, 6.90 10,00 Inter—plate
27 Prieta earthquake USA 1989.10.17. 6.90 12.00 Plate boundary
28 Hanshin earthquake Japan 1995.01.16. 6.90 17.60 Plate boundary
29 Sikkim earthquake India 2011,09.18. 6.90 19.70 Plate boundary
30 Hengchun earthquake Taiwan 2006.12.26. 7.00 10,00 Plate boundary
31 Haiti earthquake Haiti 2010.01.12. 7.00 13.00 Plate boundary
32 Lushan earthquake China 2013.04.20. 7.00 13.00 Inter—plate
33 Racha earthquake Georgia 1991.04.27. 7.00 17.00 Plate boundary
34 Finisterre earthquake Spain 1998.07.17. 7.00 30,00 Plate boundary
35 El-Asnam earthquake Algeria 1980.10.10 7.10 10.00 Plate boundary
36 Equador earthquake Equador 1987.03.06. 7.10 10.00 Plate boundary
37 Canterbury earthquake New Zealand 2010,09.04, 7.10 10,00 Plate boundary
38 Arthur's Pass earthquake New Zealand 1929.03.09, 7.10 12,00 Plate boundary
39 Inangahua earthquake New Zealand 1968.05.24, 7.10 12,00 Plate boundary
40 Hector Mine earthquake USA 1999.10.16. 7.10 20.00 Inter—plate
41 Iwate earthquake Japan 2008.06.14. 7.20 8.00 Plate boundary
49 Grand Banks earthquake Canada 1929.11.18, 7.20 20.00 Inter—plate
43 Landers earthquake USA 1992.06.28. 7.30 1.09 Plate boundary
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Table 2. Basic information of the 72 earthquakes

targeted in the 476 previous studies (Continued)

No, Earthquake name Country Date Magnitude Depth Location
(My) (km)
44 Chichi earthquake Taiwan 1999.09. 21, 7.30 8.00 Plate boundary
45 Murchison earthquake New Zealand 1929.06,17, 7.30 12,00 Plate boundary
46 Altai earthquake Russia 2003.09.27. 7.30 12.30 Inter—plate
47 Manjil-Rudbar earthquake Iran 1990.06.21. 7.40 15.00 Plate boundary
48 Khait earthquake Tajikistan 1949.07.10. 7.50 18.00 Plate boundary
49 Vancouver Island earthquake Canada 1946.06.23. 7.50 20.00 Plate boundary
50 Colima earthquake Mexico 2003.01.21, 7.50 23.90 Plate boundary
51 Izmit earthquake Turkey 1999.08.17. 7.60 15.00 Plate boundary
52 Kashmir earthquake Pakistan 2005.10.08. 7.60 15.00 Plate boundary
53 El Salvador arthquake El Salvador 2001,01.13, 7.60 60.00 Plate boundary
54 Kevin earthquake Kazakhstan 1911.01.03. 7.70 25.00 Plate boundary
55 Luzon earthquake Philippines 1990.07.16. 7.70 25.10 Plate boundary
56 Kangding—Luding earthquake China 1786.06.01, 7.75 20.00 Inter—plate
57 Gorkha earthquake Nepal 2015.04.25. 7.80 15.00 Plate boundary
58 Wenchuan earthquake China 2008.05.12. 7.90 9.00 Inter—plate
59 Denali earthquake USA 2002.11.08. 7.90 13.00 Plate boundary
60 Gulf earthquake Philippines 1976.08.16. 7.90 33.00 Plate boundary
61 Kanto earthquake Japan 1923.09.01. 8.00 23.00 Plate boundary
62 Peru earthquake Peru 2007.08.15. 8.00 39.00 Plate boundary
63 Assam earthquake India 1897.06.12. 8.00 50.00 Plate boundary
64 Lisbon earthquake Portugal 1755.11.01, 8.70 4.00 Plate boundary
65 Tohoku earthquake Japan 2011.03.11. 9.05 29.00 Plate boundary
66 Alaska earthquake USA 1964.03.27. 9.20 25.00 Plate boundary
67 Valdivia earthquake Chile 1960.05.22. 9.50 33.00 Plate boundary
68 Central Italy earthquake Italy 2016.08.24. 6.20 4.00 Inter—plate
69 Tongwei—Gansu earthquake China 1718.06.19. 7.50 - Inter—plate
70 Shaanxi earthquake China 1556.01,23. 8.00 - Inter—plate
71 Gulang earthquake China 1927.05.22. 7.60 Inter—plate
72 Hoei earthquake Japan 1707.08.28 8.70 - Plate boundary
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Table 3. Advanced research technology related to the mountainous sediment-related disasters induced by earthquakes in China

No,

Advanced research technology

Research area*® Representative research

mountainous sediment—related disasters by reading
satellite images (Lidar, SAR, InSAR)

Identification of spatial components related to earthquake— induced

1ot grd Zhou, et, al (2015)**

Huang, et, al. (2015b)**

Application of MAM and DDA models using 20 variables

disasters

explaining earthquake—induced mountainous sediment—related

18, 4t Zhang, et, al, (2015)**

properties in high risk zones due to earthquake—induced
mountainous sediment—related disasters

Ring shear test to investigate soil physical and mechanical I

4th Zhang & Wang (2007)**

mountainous sediment—related disasters using various
simulations

Estimation of sediment production due to earthquake—induced 15t

4 Hu, et, al (2016)**

Risk assessment of earthquake—induced mountainous
sediment—related disasters based on SPH modeling

15t 4™ Huang, et, al. (2015a)**

disasters

Comparison of SVM and ANN methods for hazard mapping 1
due to earthquake—induced mountainous sediment—related

st g Xu, et, al, (2016)

Usage of aerial photographs to detect mountainous sediment—
related disasters caused by heavy rainfall after earthquakes

2nd 3rd

Tang, et al. (2012)%*

sediment—related disasters

Design criteria for overflow section of erosion control facilities
to minimize the risk from earthquake—induced mountainous

2nd 4th

)

Peng, et, al. (2014)

area using multiple factors affecting earthquake—induced
mountainous sediment-related disasters

Modeling to estimate spatial extension of potential damage

3rd 4th

Guo, et, al, (2014)**

* The research area was classified by text—mining and co—word analysis, as shown in Lee, ef, a/(2017): the 1* research
area denotes the mechanisms of disaster occurrence; the 2™ research area denotes the rainfall parameters controlling disaster
occurrence; the 3" research area denotes the prediction of potential disaster area using aerial and satellite photographs;
and the 4" research area denotes the disaster risk mapping through the modeling of disaster occurrence,

** Representative researches including Japanese researcher(s) as coauthor(s).
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