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Abstract

A scientific analysis of landslide risk areas along with the collection and analysis of a variety of spatial
information would be critical for minimizing damage in the event of mountainous disasters such as landslide
and debris flow. We used GIS to construct a spatial information database integrating the data required for
a comprehensive analysis of landslide risk areas including geography, hydrology, pedology, and forestry.
We also carried out a case study of the selected areas at Inje, Gangwon province which suffered from
serious landslides due to flash floods by Typhoon Ewiniar in 2006. We overlaid the site monitoring data
with airborne images using the weight values (W+ and W-) which were calculated for each element by
the GIS-based Weight of Evidence(WOE) model. We then analyzed the spatial data which were significantly
correlated with the landslide occurrence and predicted the mountainous areas with elevated risks of landslide

which are vulnerable to disasters.
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Table 1. Contingency table showing observed frequencies(O,)and expected frequencies (£]) of landslide (D) in factor £ and F.
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Figure 1. Study area (mountainous disaster location is shown by a dot)
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Table 2. Combination of factors related to mountainous disaster by testing conditional independence.

S. A, E. TPI R.b C. TWI SPI S.d S. S.t Tt T.den T.a T.d
A, 2.82
E. 3.35 179
TPI 293 111 0.02
R.b 026 293 203 0,03
C. 127  1.25 2,79 6,48 0.30
TWI 0.03 061 28 000 367 0284
SPI 230 076 092 640 141 162 39.0
S.d 272 119 032 715 000 072 002 063
S, 893 045 134 658 623 023 0.48 0.16 99.8
S.t 3.47 101 065 767 000 08 000 050 513 97.6
Tt 046 294 652 020 128 577 008 200 703 413 738
T.den 2.3 128 039 730 014 000 215 161 041 207 000 0.00
T.a 164 0,00 202 006 061 091 410 760 161 003 197 6.4 484
T.d 046 294 652 020 128 577 008 200 703 413 738 521  0.00 6.41
G.. 168 257 413 093 067 115 174 1569 128 268 121 110 873 0.45 11.0

S., Slope; A,, Aspect; E,, Elevation; TPI; R,b, River buffer; C,, Curvature; TWI; SPI; S.d, Soil depth; S,, Soil map; S.t, Soil
type; T.y, Timber type; T.d, Timber density; T.a, Timber age; T.d, Timber diameter; G, Geology.
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Table 3. Combination of factors for 16 case.
Validati
Case [Standard factor Independent factor alidation
accuracy(%)
1 Sloe Aspect, Elevation, Landform, Riverbuffer, Cuvature, TWI, SPI, Soil depth, Soil type, Timber 73
P type, Timber density, Timber age, Timber diameter, Geology
9 Aspect Slope, Elevation, Landform, Riverbuffer, Cuvature, TWI, SPI, Soil depth, Soil type, Detailed 77
p Soil, Timber type, Timber age, Timber diameter
3 Elevation Slop{e, Aspfact, Landform, Riverbuffer, Cuvature, TWI, SPI, Soil depth, Soil type, Timber 79
density, Timber age
4 TPI Slope, Aspect, Elevation, Riverbuffer, TWI, Timber type, Timber age, Timber diameter, 61
Geology
5 River buffer Slopaf), Aspgct, Elevation, Landform, Cuvature, TWI, SPI, Soil depth, Soil type, Timber 75
density, Timber age, Geology
6 Curvature Slopej, Asp<'act, Elevation, Riverbuffer, TWI, SPI, Soil depth, Soil type, Detailed Soil, Timber 78
density, Timber age, Geology
7 TWI Slope, Aspect, Elevation, Landform, Riverbuffer, Cuvature, Soil depth, Soil type, Detailed 75
Soil, Timber type, Timber density, Timber diameter, Geology
Slope, Aspect, Elevation, Riverbuffer, Cuvature, Soil depth, Soil type, Detailed Soil, Timber
8 SPI . . . . 73
type, Timber density, Timber diameter
9 Soil depth [Slope, Aspect, Elevation, Riverbuffer, Cuvature, TWI, SPI, Timber density, Timber age 63
10 Soil map  [Aspect, Cuvature, TWI, SPI, Timber density, Timber age 60
11 Soil type Slope, Aspect, Elevation, Riverbuffer, Cuvature, TWI, SPI, Timber density, Timber age 63
12 Timber type |Slope, Aspect, Landform, TWI, Timber density 69
13 |Timber density Elevatlo.n, Rlve.rbuffer, Cuvature, TWI, SPI, Soil depth, Soil type, Detailed Soil, Timber 79
type, Timber diameter
m Timber age Aspect, Elevation, Landform, Riverbuffer, Cuvature, Soil depth, Detailed Soil, Soil type, 68
Geology
Timber . .
15 . Aspect, Landform, TWI, SPI, Timber density 72
diameter
16 Geology Slope, Landform, Riverbuffer, Cuvature, TWI, Timber age 71
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Chae Yeon Oh : She received her Ph.D. degree from Kangwon National University, Korea in 2013. She is a Visiting Professor
of the Disaster Prevention & Safety Engineering, Kangwon National University. Her current research focuses on the mountainous
disaster prevention, hazard map and GIS(cyoh@kangwon.ac k).

Kye Won Jun : He received his Ph.D. degree from Chungbuk National University, Korea in 2004. He is a Professor of
the Graduate School of Disaster Prevention, Kangwon National University, in which he has taught since 2004. His interesting
subject and area of research and education are flood prevention, mountainous disaster prevention, and natural disaster prevention
& management. He has published 58 articles in journals and written 7 books(including co-author books)(kwjun@kangwon.ac.kr).
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