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Analysis of Slope Stability by Using Remote
Sensing and GIS in Ichon Basin

Jong Suck Won* and Young-Hoon Lee**

ABSTRACT : In this study, Ichon basin is selected as study area and regional analysis of geological structure are done
by using lineament analysis. The factors which affects slope stability, are chosen, and integrated to database using GIS
(Geoscientific Information System). Landsat TM band 4, 5 and 7 are choosen and processed by various image enhance-
ment technique to analyse the regional geological lineaments. Spatial distribution of lineament is analysed through linea-
ment density map and study area can be divided the eight structural domains. Considering environmental geological
characteristics of study area, rating and weighting of each factors for slope stability analysis are determined and spatial
analysis of regional slope stability is examined through overlaying technique of GIS. The result of areal distribution of
slope stability shows that the most unstable area is all over Mt. Buksung, Mt. Daepo, Mt. Songrim and Mt. Yankak.
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Fig. 1. Flow chart of slope stability analysis using GIS
and Remote sensing.
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Fig. 2. First three steps of convolution Lineament ex-
traction. a; First step, b; Second step, c; Third step.
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Table 1. Forth step of Lineament extraction.

Original Value New Value
0tox 0 to 127
(x+1) to (y-1) 128
y to 255 129 to 255

¥} (Table 1). okA2 @A A3} )22 3]
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Fig. 3. Geometry logic and notation used in spatial analysis
algorithm (modified from C. Clark, 1994). d;; drumlin 1, d;;
drumlin 2, X; digitised endpoints, -@-; computed midpoints,
nnd; nearest neighbot distance, Spd; perpendicular spacing,
Spl; parallel spacing, C; y-axis intercepts, 6; orientation.
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Fig. 4. Lineament map & Structural domains in Ichon
basin.
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Table 2. Trend and dip of major discontinuities in each structural domain.
Structural domain
Parameter
1 2 3 4 5 6 7 8
Major direction 1 049/67 183/47 047/68 223/70 216/52 144/52 240/67 342/83
Major direction 2 315/82 048/36 358/58 274/11 121/78 067/49 062/48 082/65
Major direction 3 215/44 - 193/34 - - - 156/79 218/71
Geni Schist Schist Gnei
Geology Granite eniss Granit Gneiss Granite Gneiss neiss Granite
Granite . . Graite
Granite Granite
Table 3. Trend and dip of major linement in structural domain.
Structural domain
Parameter total
1 2 3 4 5 6 7 8
Major direction 42,5, 1375 135 40 50 525,135 525 375 575 35,130
Number 67 36 86 31 51 15 25 4 317
Mean length (m) 370.78 489.66 485.72 641.31 335.96 703.88 63294, 4 91850 476.70
Standard edviation 214.59 298.72 26175 83354, 7 200.76 862.41 369.40 395.39 338.51
Density 0.68 0.65 0.63 0.70 1.50 0.51 0.48 0.11 0.64
Rn 0.725 1.094 0.861 0.802 0.583 0.552 0.923 0.224 0.76
FRde A&, A, T2, A4 D ARG gL Table 4. LSV (Landslide susceptibility values).
AR E GIS AZE 09 el ARC/INFOS 2t Geotech Lincament Vege-
_ Factor . Geology . Soil :
07 FA3GeH el & M3z o] B}l 7 -nical density tation
A7) HE APHSAEA Mol = g8-algict & LSV 20.38 19.69 1710 1635 15.83

oM 1/250009) o}, A1 F, 459, Y ESoA
A Agele SRARE o §ate] F1 ot AP
So AP} YAREAS oS AAAQ B
AR ENZ (TINAREHZ BBHelele] 47
Ao AAES) WIS AYsd ARFOR U8
At olela At e AATRLARAMY A9 7]
o] & ARNEHBIR ol gakgh aelm 42 &
2 HNEAE T2 FHEE ol gsiel A
AR AR she dele ol 7
248 AHgshayl
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9, 7, AR B B2
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ABAA 2 & gold SFANE ek B ol
Aol 1@ A7 B2 Aol FAM AR FE 3ol
© gaRARAA T 4PE B 5% 2
o gzozyEe Az 94 PAdes AR o
@ 2AE AN ol W 1c+ teos Fag
Apeighgslol nslolol & Re % 828 A

Q o5 Z APSHH ] dukt 71046}5# e Re
2 HE 712x2 FEE (J 7, 1986). £ AFA=

7120 AFEHAUYD 8250 & AFoAe HFEE W
Bg2 Yehlo] 7+ 24 7154 (LSV; Landslide sus-
ceptibility values)& T3} Th (Table 4).

WA Q] AateEgd g 287t Ao HEe el
A ANERAAA Q] AR (ArleAESEd
FAH, 19900 72 AFHFE 7HEA (Landslide
susceptibility index)Z ARk olelel 44 (A4, &
FEAd g 2ATA (Area)S 7ML 1ol B3
Y% (frequency)E Wie AL Aglz 3w o] A#ES
FEaciolr Juizel vFE Jehlle &, F A 8
AW 3 (ZA)o 2 AP AIFEFE o F Ze® Bet
T @t aeln A4 2 7R E Fdto] 10022 Y
o] & < LSIZ ath (Mehrotra, 1992). Q72 R
a2zt 291 LSIE Table 59 &gt

A =Frequency/Area, B=A/Y A 3)

LSI = B/100 (LSV)

o 7)o A LSV : Landslide Susceptibility Values

LSI : Landslide Susceptibility Index
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Table 5. Rating Factors.

a) geology
Factor Area (ha) Frequency A B LSI
1 Gneiss 2399 20 0.83 119 023
2 Granite  43.05 39 0.91 130 025
3 Schist 2.70 3 1.11 159 030
b) vegetation
Factor Area Frequency A B LSI
g Heaw o yse 12 07 109 017
Forest
2 ;Jgh‘ 4745 40 08 120 0.9
orest
3 Barren 6.49 10 154 221 035
¢) soil
Factor Area  Frequency A B LSI
1 SW 22.83 18 0.79 1.13 0.18
2 SP 38.61 35 0.91 1.30 0.21
3 SM 3.60 4 111 159 0.25
4 GP 2.50 3 1.20 1.72 0.28
5 ML 22 4 1.82 2.61 0.42
d) geotechnical factor (4; mean, o; standard deviation)
Factor Class B LSI
1 0 0 0 0
2 1 u-c 1.08 0.22
3 2 mn 1.54 031
4 3 p+o 2.00 0.40
5 4 L+20 246 0.49

¢) lineament density (i; mean, o; standard deviation)

& gaidr,

OlMX[e] ZHE Appotd

Factor Class B LSI
1 -0 0 0 0
2 0~2.3 p-3c 0.15 0.03
3 2.3~4.6 n-20 0.62 0.10
4 4.6~6.9 p-lo 1.08 0.18
5 6.9~9.2 [n 1.54 0.26
6 9.2~11.5 p+o 2.00 0.34
7 115~138 H+20 2.46 0.42
8 13.8~16.1 w+3c 293 0.50
B
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Fig. 5. Data layers for slope stability analysis.
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Fig. 6. Regional slope stability map in Ichon basin.
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