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Development of a Landslide Hazard Prediction
Model using GIS
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ABSTRACT

Based on the landslide hazard scoring system of Korea Forest Research Institute, a GIS model for
predicting landslide hazards was developed. The risk of landslide hazards was analyzed as the function
of 7 environmental site factors for the terrain, vegetation, and geological characteristics of the
corresponding forest stand sites. Among the environmental factors, slope distance, relative height and
shapes of slopes were interpreted using the forestland slope interpretation module developed by Chung
et al. (2002). The program consists of three modules for managing spatial data, analyzing landslide
hazard and report-writing. A performance test of the model showed that 7296 of the total landslides in
Youngin—Ansung landslides area took place in the highly vulnerable zones of grade 1 or 2 of the
landslide hazard scoring map.
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TABLE 1. Scoring system of landslide hazard model (Korea Forest Research Institute, 1998)

Factors Scoring system
Class <=25 26-40 >= 41
Slope (°)
Score 16 9 0
Slope distance Class <=50 51-100 101-200 >= 201
(m) Score 0 19 36 74
Relative height on  Class 0-4 5-6 7-10
slope Score 0 9 26
Class Convex Linear Concave Compound
Shapes of slope
Score 0 5 12 23
) . Igneous
a Sedi Igneous Metamorphic Metamorphic ( )
ass edimentary porphyry,
Bed rock (granite) (phyllite, slate) (gneiss, schist) )
andesite)
Score 0 5 12 19 56
. Class <=20 21-100 >= 101
Soil depth
Score 0 7 21
a Coniferous Coniferous Decidious,
ass
Vegetation (DBH <6cm) (DBH >= 6cm) Mixed
Score 18 26 0

TABLE 2. The grades of landslide hazard (Korea Forest Research Institute, 1998)

Grade Score Level of hazard
1 over 181 urgent
2 121 ~ 180 high
3 61 ~ 120 medium
4 below 60 low
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FIGURE 1. The GIS process to estimate the landslide hazards
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FIGURE 10. The observed landslides locations on
the map of the estimated landslide
hazard grades distribution

TABLE 3. Area distribution by the grade of landslide hazard of the study area

The estimated The observed
Grade
Area (ha) % No. of landslides %
1 152.9 45 217 479
2 664.3 196 110 24.3
3 9334 216 90 199
4 1,635.8 48.3 36 79
Total 3,386.4 100 453 100
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