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The Application of GIS for the Prediction of
Landslide—Potential Areas
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ABSTRACT

This paper demonstrates a regional analysis of landslide occurrence potential by applying
geographic information system to the Kumi City selected as a pilot study area. The estimate criteria
related to natural and humane environmental factors which affect landslides were first established. A
slope map and a aspect map were extracted from DEM, which was generated from the contour layers
of digital topographic maps, and a NDVI vegetation map and a land cover map were obtained through
satellite image processing. After the spatial database was constructed, indexes of landslide occurrence
potential were computed and then a few landslide—potential areas were extracted by an overlay
method. It was ascertained that there are high landslide-potential at areas of about 30% incline,
aspects including either south or east at least, adjacent to water areas or pointed end of the water
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system, in or near fault zones, covered with medium vegetable. For more synthetic and accurate

analysis, soil data, forest data, underground water level data, meteorological data and so on should

be added to the spatial database.
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FIGURE 1. Slope map
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TABLE 1. Grading slope

Slope(%) Class
0~ 2 1
2~ 7 2
7~ 15 3
15~ 30 4
30~ 60 5
60~100 6

>100 7
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FIGURE 2. Aspect map

TABLE 2. Grading aspects

Aspect Class
Flat area 1
N, NW 2
NE, SW, W 3
SE, E 4
S 5
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FIGURE 3. The map classified by adjacency
to water areas

TABLE 3. Grading adjacency to water areas

Distance from water areas Class
>300m 1
200~300m 2
100~200m 3
<100m 4
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FIGURE 4. Geological map graded by
adjacency to faults

TABLE 4. Grading geology by adjacency to

faults
Adjacency to faults Class
>2km 1
1~2km 2
<1lkm 3
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FIGURE 5. Vegetation map by NDVI

TABLE 5. Grading vegetation by NDVI

Vegetation(NDVI) Class
Heavy vegetation(>0.4) 1
Normal vegetation(0.1~0.4) 2
Light vegetation(<0.1) 3
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FIGURE 6. Land use/cover classification map

TABLE 6. Grading land use/cover

Land cover Class
Built up, Water area 1
Agricultural land 2
Forest, Grass 3
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1) SI =24
SI = KrxLrxSrxCrxPrxRr
SI @ B4 Al9(soil loss index)
Kr: B 34 5+,
Lr, Sr : AbAZol9} A& A e S+

2) EQrgA ZANUSLE : Wischmeier et al,

A = RxKXLxSxCxP
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<> Analysis of processes and mechanism of soil erosion
- Detachment of individual particles fron soil mass.
- Their transport by erosive agents such as running water and wind

SI = Kr x Lr x Sr x Cr x Pr x Rr

<> Analysis of environmental factors influencing soil loss
<> Development of scoring system for SI model based on USL.

(ST : soil loss index, Kr : soil erodibility
Lr, Sr : slope length and steepness, Pr : parctice,
Cr : land cover and management, Rr :

rainfall erosivitv)

<> Construction of GIS database

<> S| modeling using GIS technique
- GIS cartographic simulaton
- Verification of SI scoring system
- Quantitative analysis of
environmental factors

| <> Production of potential

soil loss map

<> Prevention of soil loss

due to soil loss

- Reducting rate of soil loss
- Strategies for soil loss control
- Assessment of environmental impact

FIGURE 7. Computation procedure of soil loss
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TABLE 7. Slope length and steepness factor(LS)

Slope(%) LS value Rating(LSr)
0~ 1 0.14 1
1~ 2 0.40 1
2~ 4 0.70 2
4~ 8 1.41 3
8~12 1.80 5
12~16 2.10 7
16~20 2.88 9
20~ 30 5.80 10
30~40 9.50 11
>40 12.20 12
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TABLE 8. Distributing marks according to grades of environmental factors taking soil loss into account

o Adjacency to Vegetation
Slope(%) Aspect Walers Geology (NDV) Land use/cover
Adjacency to | Heavy Built up, Water
0~ 2 (1) | Flat Area (1) | >300m 1) ?
9~ 7 (3) | Northwest, faults: (=04 (| area @
7~ 15 (7) | North (2) | 200~300m (2) .
15~ 30 (9) | Northeast, Southwest, >Zkm ) I(\(I)O{TE?)] C) Ag?agélmal ©)
30~ 60 (11)] West (3) | 100~200m (3) 1-2km (2 ) ’
60~100 (12)] Southeast, East (4 Light Forest. Grass(3)
100 O]}?)]' (13) SOUth (5) SIOOH’I (4) ﬁlkm (3) (O"Ol) (3) ’
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TABLE 9. Histogram for analysis of landslide areas

Area Cumulative

2
Index  Frequency ratio(%)  area ratio(%) Area(m’)
STABLE AREA \
0
0~1 164 0.01 0.01 65632.804
1~2 50 0.00 0.01 20010.001
9~3 38933 2.40 2.41 15582088573 s
3~4 36985 2.27 468 14801397.925 s
4~5 91199 561 10.29 36497842080 s
5~6 117427 7.22 17.52 46994288336 s
6~7 52676 3.24 20.76 21080936.517 i
7~8 65138 401 24.76 26068220.228 s
8~9 56601 3.48 928.24 9651721.615 s
9~10 40916 252 30.76 16374584.223  #ws
10~11 34916 215 32.91 13973384.073 s
11
MIDDLE CLASS AREA
11
11~12 67000 412 37.03 26813401.675 s
12~13 98937 6.09 4312 39504580.873 s
13~14 170714 10.50 53.62 R R I —
15~17 245004 15.07 63.89 980B0B06.925 sttt
17~19 232186 14.28 82.97 92020843005 s
19~21 175304 10.78 93.75 T0156665.183 s
21
UNSTABLE AREA
21
21~23 71917 442 98.18 28781185198 s
23~25 25799 1.59 99.76 10324760.445  #*
B~27 3527 0.22 99.98 1411505.488
27~29 331 0.02 100.00 132466.208
29~30 2 0.00 100.00 800.400
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