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ABSTRACT

The damages caused by landslides are increasing worldwide due to climate change. In Korea,
damages from landslides occur frequently, making it necessary to develop the effective response
strategies. In particular, there is a lack of countermeasures against landslides in cultural heritage areas.
The purpose of this study was to spatially analyze the relationship between Buyeo-gun’s cultural
heritage and landslide susceptible areas in Buyeo-gun, Chungcheongnam-do, which has a long history.
Nine spatial distribution models were used to evaluate the landslide susceptibility, and the ensemble
method was applied to reduce the uncertainty of individual model. There were 17 cultural heritages
belonging to the landslide susceptible area. As a result of calculating the area ratio of the landslide
susceptible area for cultural heritages, the cultural heritages with 100% of the area included in the
landslide susceptible area were “Standing statue of Maae in Hongsan Sangcheon-ri” and “Statue of
King Seonjo.” More than 35% of “Jeungsanseong”, “Garimseong”, and “Standing stone statue of
Maitreya Bodhisattva in Daejosa Temple” belonged to landslide susceptible areas. In order to

effectively prevent landslide damage, the application of landslide prevention measures should be
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prioritized according to the proportion belonging to the landslide susceptible area. Since it is very

difficult to restore cultural properties once destroyed, preventive measures are required before landslide

damage occurs. The approach and results of this study provide basic data and guidelines for disaster

response plans to prevent landslides in Buyeo-gun.
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Figure 1. Study area(Buyeo-gun)
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Figure 2. Landslide occurrence points.
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Table 1. List of environmental variables.

Class Variable

Rainfall | Annual average rainfall(AR)

Days with more than 150 mm/d(150mm)
Days with more than 80 mm/d(80mm)
maximum rainfall(DM)

Hourly maximum rainfall(HM)
Topography | Elevation

Slope
Aspect

Profile curvature

Plan curvature
Curvature
Topographic wetness index(TWI)

Stream power index(SPI)

Soil depth

Vegetation |Normalized difference vegetation
index(NDVI)

Land use |Distance to road(m)(Road)
Distance to river(m)(Rrier)
Lithology(3 types)
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Figure 3. Environmental variables.
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Table 2. Selected environmental variables.

Class Abbreviation Type
Rainfall AR continuous
150mm continuous
Topography Elevation continuous
Slope continuous
Profile curvature continuous
Plan curvature continuous
Aspect continuous
SPI continuous
TWI continuous
Soil depth continuous
Vegetation NDVI continuous
Land use Road continuous
River continuous
Lithology categorical
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Figure 5. Landslide susceptible areas of each model
and cultural heritages.
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Figure 6. Landslide susceptible areas of ensemble
model (PME) and cultural heritages.
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Table 5. Area ratio of landslide susceptible area and
cultural property.

No Cultural Proportion of area covered
" | heritage code | by landslide susceptible area
1 A 100%
2 B 100%
3 C 37.8%
4 D 36.7%
5 E 35.0%
6 F 17.7%
7 G 9.3%
8 H 8.6%
9 I 8.0%
10 J 5.8%
11 K 3.8%
12 L 1.4%
13 M 0.4%
14 N 0.1%
15 () 0.02%
16 P 0.008%
17 Q 0.004%
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(National Heritage Portal, 1992; National
Heritage Portal, 1984).
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