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Study on Application of Topographic Position Index for
Prediction of the Landslide Occurrence
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ABSTRACT

The objective of the study is to know the relation of landslide occurrence with using TPI (Topographic
Position Index) in the Pyungchang County. Total 659 landslide scars were detected from aerial
photographs. To analyze TPI, 100m SN (Small-Neighborhood) TPI map, 500m LN (Large-Neighborhood)
TPI map, and slope map were generated from the DEM (Digital Elevation Model) data which are made
from 1 : 5,000 digital topographic map. 10 classes clustered by regular condition after overlapping each
TPI maps and slope map. Through this process, we could make landform classification map. Because it
is only to classify landform, 7 classes were finally regrouped by the slope angle information of landslide

occurrence detected from aerial photography analysis. The accuracy of reclassified map is about 46%.
Key Words : Landslide, TPI, DEM, Landform classification, Aerial photographs.
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Figure 1. Procedure for analyzing landslide occurrence.
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2. TPI (Topographic Position Index)
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Figure 3. Annulus moving window for calculating TPL

TPI=int((center elevation-focalmean(elevation, annulus,
irad, orad))+0.5)

Negative TPI=depression, Positive TPI=crest,

Zera TPI=constant slope or flat.
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Table 1. Basis indices for geographic form classification.
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Classification
SN(normalize_TPI) LN(normalize_TPI) | Slope(®)

Class Zone

1 Canyons, Deeply Incised Streams -100 = TPI -100 = TPI

2 Midslope Drainages, Shallow Valleys -100 = TPI -100 < TPI < 100

3 Upland Drainages, Headwaters -100 = TPI 100 < TPI

4 U-shaped Valleys -100 < TPI < 100 -100 = TPI

) Plains -100 < TPI < 100 -100 < TPI < 100 <35

6 Open Slope -100 < TPI < 100 -100 < TPI < 100 =35

7 Upper Slope, Mesas -100 < TPI < 100 100 < TPI

8 Local Ridges/Hills in Valleys 100 < TPI -100 = TPI

9 Midslope Ridges, Small Hills in Plains 100 < TPI -100 < TPT < 100

10 Mountain Tops, High Ridges 100 = TPI 100 < TPI
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Figure 6. Processing for making landform classification map.
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Table 2. Characteristics of geographic form classification map.

Classification
Area(ha) Rate(%)
Class Zone
1 Canyons, Deeply Incised Streams 98.1 26
2 Midslope Drainages, Shallow Valleys 321.7 8.6
3 Upland Drainages, Headwaters 2.1 0.1
4 U-shaped Valleys 228.5 6.1
5 Plains 262.3 7.0
6 Open Slope 1,972.2 525
7 Upper Slope, Mesas 309.6 8.2
8 Local Ridges/Hills in Valleys 73 0.2
9 Midslope Ridges, Small Hills in Plains 319.0 8.5
10 Mountain Tops, High Ridges 2372 6.3
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Figure 7. Result of overlaying landform classification
map with landslide area.
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Table 3. Compared an average slope angle of landform classification map with landslides.

Classification Landform classification Number of | Landslides

Class e map(®) landslides ()

1 Canyons, Deeply Incised Streams 249 10 27.1

2. Midslope Drainages, Shallow Valleys 17.2 7 34.6

3 Upland Drainages, Headwaters 30.8 - -

4 U-shaped Valleys 229 60 26.8

5 Plains 1.7 6 2.6

6 Open Slope 243 394 29.7

7 Upper Slope, Mesas 258 83 27.1

8 Local Ridges/Hills in Valleys 32.6 - =

9 Midslope Ridges, Small Hills in Plains 30.0 45 31.9

10 Mountain Tops, High Ridges 277 54 26.8
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Table 4. Basis indices for prediction of landslide.
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Classification
SN(normalize_TPI) LN(normalize_TPI) Slope(®)
Class Zone
1 Valleys -100 = TPI
22 = Slope or
2 : u g
2 U-shaped Valleys 100 < TPI < 100 100 = TPI 35 < Slope
3 Landslide in Valleys -100 < TPI < 100 -100 = TPI 22 < Slope < 35
22 = Slope or
4 Slope -100 < TPI < 100 -100 < TPI 35 < Slope
5 Landslide in Slope -100 < TPI < 100 -100 < TPI 22 < Slope < 35
. 22 = Slope or
6 Ridges 100 =< TPI 35 < Slope
7 Landslide in Ridges 100 < TPI 22 < Slope < 35
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Figure 8. Landslide prediction map.
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Table 5. Areal distribution of landslides in landslide prediction map.

Classificarion Area(ha) Number of landslides fxiea ok Iinslides
Class Zone (ha)
1 Valleys 421.87 17 0.34
2 U-shaped Valleys 140.36 34 0.50
3 Landslide in Valleys 88.10 24 0.42
4 Slope 1,539.82 246 3.50
5 Landslide in Slope 1,004.29 240 3.20
6 Ridges 282.77 60 1.00
7 Landslide in Ridges 280.84 38 0.69
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