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Application of Regional Landslide Susceptibility, Possibility, and Risk
Assessment Techniques Using GIS
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National Geoscience Information Center, Korea Institute of Geoscience and Mineral Resources, 30, Kajeong-
dong, Taejeon, 305-350, Korea

There are serious damage of people and properties every year due to landslides that are occurred by heavy
rain. Because these phenomena repeat and the heavy rain is not an atmospheric anomaly, the counter plan
becomes necessary. The study area, Ulsan, is one of the seven metropolitan, and largest cities of Korea and has
many large facilities such as petrochemical complex and factories of automobile and shipbuilding. Seo it is neces-
sary assess the landslide hazard potential. In the study, the three steps of landslide hazard assessment techniques
such as susceptibility, possibility, and risk were performed to the study area using GIS. For the analyses, the
topographic, geologic, soil. forest, meteorological, and population and facility spatial database were constructed.
Landslide susceptibility representing how susceptible to a given area was assessed by overlay of the slope,
aspect, curvature of topography from the topographic DB, type, material, drainage and effective thickness of soil
from the soil DB, type age, diameter and density from forest DB and land use. Then landslide possibility repre-
senting how possible to landslide was assessed by overlay of the susceptibility and rainfall frequency map.
Finally, landslide risk representing how dangerous to people and facility was assessed by overlay of the possibil-
ity and the population and facility density maps The assessment results can be used to urban and land use plan
for landslide hazard prevention.
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Fig. 1. IRS satellite image and administrative district of study area, Ulsan city.
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Table 1. Constructed GIS layers in Ulsan city.
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Layer Source data Scale Data type
Administrative district Topographic map 1: 5,000 Coverage
Facility Topographic map 1: 5,000 Coverage
Contour line Topographic map 1 : 50,000 Coverage
Drainage Topographic map 1: 50,000 Coverage
Road Topographic map i : 50,000 Coverage
DEM (Digital elevation model) Contour of topographic map 1 : 50,000 GRID
Hillshaded image DEM 1 : 50,000 Image
Slope DEM 1 : 50,000 GRID
Aspect DEM 1 : 50,000 GRID
Geology Geological map I 250,000 Converage
Fault Geological map 1 : 25,000 Converage
Soil Soil map 1: 25,000 Converage
Forest Forest map 1:25,000 Converage
IRS Pan image IRS Pan image S5mXxX5m Image
LADNSAT TM Image Landsat TM image 30 m>30 m Image
Land use Landsat TM image 30 mX30 m GRID
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Table 2. Range and rating of topographic, soil, forest, and land use.

Slope (degree) Rating  Curvature  Rating Soil drainage Rating
0-5 0.10 < -9 208 Rock 0.00
6-9 0.27 -8 3.00 Very poorly drained 0.0
10 - 13 0.79 -7 2.14 Poorly or very poorly 0.06
14 - 17 1.32 -6 2.55 Poorly drained 0.10
18 - 23 1.72 -5 2.21 g .

34 _ 29 209 4 197 omewhat poorly or poorly dr_amed 0.13
Moderately well or poorly drained
30 - 37 2.13 -3 1.69
38 - 86 1.51 -2 1.16 Somewhat poorly drained 0.15
Aspect Rating -1 0.99 Moderately well or somewhat poorly drained  0.16
Flat Area 0.13 G 0.55 Moderately well or well drained 059
S 0.70 1 0.86 Somewhat poor or well drained ’
SE 0.74 2 0.87 Moderately weli or excessively drained 0.94
SwW 1.01 3 1.04 Well drained 1.02
w 1.08 4 1.03 :
Topo- Soil well or excessively drained 1.37
grphy NW 1.13 5 0.90
E 1.16 6 0.77 Excessively drained 1.72
N 1.39 > 7 0.83 Soil material Rating
NE 171 Diluvium, Alluvium 0.02
Topographic Type Rating Flavial and marine alluvivm hat
Plateau, Tidal flat, Alluvium fan. Dune, 0.00 Fluvial 0.04
River and sea flood area, Plainalluvium ' Valley alluvium 0.20
Lower hilly plateau 0.05 Alluvial colluvium, Limestone colluvium,
Pied: ) Mounti ed Acidic rocks colluvium and sediment, Sedi- 0.36

e rnoln ts O])C' area, Moumwinous piee- g 9y mentary rock colluvium and sediment, Neutral -

mont slope area ar basic rock colluvium and sediment

Hilly area 1.00 Acidic rock, Limestone residuum, Metamor-
Mountainous area 1.33 phic sedimentay rock and schist residuum,
Mountainous and hilly vally allovium, 1.90 Diluvium, Acidic, neutral, basic and sedi- 1.38
Lower hilly vally alluvium ’ mentarly rock residuum, Neutral or basci rock

Rock 2.00 residuum
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Table 2. Continued.
Topo- Slope (degree) Rating  Curvature  Rating Soil drainage Rating
2hy Lower hilly area 225 Soil type Rating
Wood type Rating Sand dune, Saline soil, Tidal flat, Rock 0.00
Pine, Ficld 0.00 Low humic gley soil and alluvial soil 0.41
Cultivated land 0.02 Alluvial soil, Flood plain 0.57
Non-forest 0.14 Regosols 1.00
Larch 0.44 Lihosols and red-yellow podzolic soil 1.16
Mixed broad leaf tree, Needle and broad 1.32 Lithosols, Acidic brown forest s.oil . 1.54
leaf tree Reposols and red-yellow podzolic soil 4,00
Rigida pine 1.64 Soil Effective thickness Rating
Coulter's pine 2.61 Tital flat, Rock 0.00
Artificial chestinut tree 5.00 > 150 em 0.10
Wood diameter Rating 100 - 150 cm or > 150cm 0.22
Medium diameter 0.00 100 - 150 ¢cm 0.33
Non-forest 0.13 50 - 100 cm or 100 - 150 cm 0359
Forest Small diameter 1.42 50 - 100 cm 0.84
Very small diameter 215 20 - 50 cm or 50 - 100 cm 1.23
Wood ageg Ratin 20 - 50 em 1.62
4th age 0.00 0 - 20 cm 2.00
Non-forest 0.13 Land use Rating
3rd age 1.13 No data 0.00
2nd age 1.47 Utban .11
Ist age 2.15 Water 0.12
wood density Rating Land Rice field 0.14
Non-forest 0.59 2 Industrial Complex 0.22
Loose 1.23 Grass 0.37
Dense 1.44 Barren 042
Moderate 1.50 Forest (loose) 1.11
Forest (dense) 1.57
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Flg. 2. Landslide susceptibility map of Ulsan.

Table 3. Distribution of susceptibility index per administrative
district.

Administrative Area Area X Mean
District (sz) Rating Index
Ulju-Gu 751.89 954.16 12.69
Dong-Gu 4427 430.49 9.73
Nam-Gu 74.19 652.48 8.79
Jung-Gu 36.25 349.06 9.63
Buk-Gu 156.31 1914.43 12.25
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Table 4. Range and rating of rainfall frequency.

Rainfall frequency range (mm) Rating
147 - 163 0.20
164 - 171 (140
172 - 177 . 0.60
178 - 179 0.80
180 - 180 1.00
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Table 5. Distribution of possibility index per administrative
district.

Administrative Area AreaXx Mean
District (Km?) Rating Rating
Ulju-Gu 730.72 977121 13.38
Dong-Gu 7.00 78.49 11,21
Nam-Gu 73.41 707.56 .64
Jung-Gu 36.25 369.78 10.20
Buk-Gu 145.74 1903.65 13.06
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Fig. 3. Landslide possibility map of Ulsan,
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Table &. Range and rating of population and facility
density.

Population range Rating denlz?tcylhrt:nge Rating
1007-4455 0.65 0 8.65
4720-5233 130 1 1.30
6236-9971 1.95 2 1.95

10346-10346 2.60 3 2.60
10551-10652 325 4 325
10730-18159 3.90 5 390
18185-21002 4.55 6-7 4.55
21871-23378 5.20 8-9 5.20
25046-30477 5,83 10-17 5.85
38984-38984 6.50 18-32 6.50

o Z} 53 S FITHTable 6). ©] & G4 AbAMEL
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Flg. 4. Landslide risk map of Ulsan.
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Table 7. Distribution of risk index per administrative district.

Administrative Area Area = Mean
District (Km?) Rating Rating
Ulju-Gu 730.31 12473.04 17.08
Dong-Gu T.11 108.12 1520
Nam-Gu 7344 1176.81 16.02
Jung-Gu 36.27 620.10 17.10
Buk-Gu 145.68 2618.29 17.97
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