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Landsilde Analysis of Yongin Area Using Spatial Database

Saro Lee* and Kyung Duck Min**

ABSTRACT: The purpose of this study is to analyze landslide that occurred in Yongin area in 1991 using spa-
tial database. For this, landslide locations are detected from aerial photographs interpretation and field sur-
vey. The locations of landslide, topography, soil, forest and geology were constructed to spatial database
using Geographic Information System (GIS). To establish occurrence factors of landslide, slope, aspect and
curvature of topography were calculated from the topographic database. Texture, material, drainage and effective
thickness of soil were extracted from the soil database, and type, age, diameter and density of wood were
extracted from the forest database. Lithology was extracted from the geological database, and land use was
classified from the TM satellite image. Landslide was analyzed using spatial correlation between the land-
slide and the landslide occurrence factors by bivariate probability methods. GIS was used to analyze vast data
efficiently and statistical programs were used to maintain specialty and accuracy. The result can be used to
prevention of hazard, land use planning and construction planning as basic data.

N o

1991d 7¥ 21 ME&3 A7 5 FF 44
o AFZ 7 WEA 2 87} 2R
53] B dA7xgdo] EghE x| e Al
7} o} ¥, 1390] Aldsle T AHAEIE s
2o Ay 2 AN Fajrt SR E&AYE 1991
9 74 214Ah. ol¢} o] pElUse d8d T
392 9% AEE goig od% 2 A4 FEst
A&EHL YA 1 gFL A o)Fe] FE) &7
olet FF3 Aot} Y 2kAE FEtEe B
e B8 A Axe daAdd 2 Exge
vlg] d&sla oo sl HAEg diyg AeuwR
AR <13 HalE Hol &Y 4 v oPEs
Ahalel B 7FERE HUE 2 ST 2N AR

sl

ey
o

* A AT F7REAG RAE (National Geoscience
Information Center, Korea Institute of Geology, Mining
and Materials, 30, Kajeongdong, Taejeon, 305-350,
Korea), E-mail: leesaro@kigam.re.kr

** gt R A| 2878k (Deparment of Earth System
Science, Yonsei University, 134, Shinchondong, Seoul
120-749, Korea)

321

Z Q3 H3) o 2 BE ) YaiMs £4F
o= 8ol AAZHQ A HA 29 EAo]

iAol ok wEhd 2 Ao F7F diojeH]
o)2F o] &3] AR T Q2 EXE EFog
312, T3 o8t o] 7B =72 AP HAA
) (GISyS olggtezx whldl AE BYE I
A & B olE), 84X olz B 2 &8
S Fulsksisict

ARGl £ H-L 19919 AFE - AALE)7}
AFHoz wAs ez, 19919 74 219 81+
233G 260009702]) ALY HEZS Tl &
3~4N7F Fof) e, Atk oF 466 havh
AAbE GRS Wit ARElE o 2R 114 mm
ola, Al A7FS-eF 40 mm olAtA BAEg e
Ho A7) 62 mms 7% st (e 9,
1993). ole1dt 8¢ AY F AWEZE ATHoE W
S golA] gabd, o153 H € 37 FEE 9% A
g8 drEAgo itk ArAde YXE Arst
127.11%004 127235, =7} 37.14%904 37.19%
A Holrt,

A BAS s AR 2 2 9 gjef

]

lo

Ly



322

Stk o1 sl APAR £ Aele] AR

4 2 84 24 52 A, ol B et At
At 2 SRS dlolElol AR P&t 2B

GIS Z2¥& o]&3dte AAleiel FAHo] U=
15,000 AHE, 1:25,000 FLERE (5A71&ATA,
1973, 1990), 1:25,000 A=, 1:50,000 A A% (921
A, &89, 1972, 294, 438 1973)8 ARG/
INFO #HAu2lx] geje] F7+ dlolefuo] Az P33

th olgd F2k A @A S oiREe Sy X
ol ojs) =wo] Ao} MBS, 71 F3Ho)
2 AL Adsle] A8 olid ¥ dlojE|
ol2g olgdlel, AF 299 A AFEHS T
T, AL, A, 38 5o BXE dlo]euola

2 FH9T, BEY 899 B¢ B¥=d Qe 23,
A, W, FAED, AY §E HolEols2 75
sk 28T A4 2 0_4 T AR 9= 9
4 3%, %% Us 58 thIEMIOL«i "*P%u
A 2919 AE el s dlejeplolaz

23ttt R TR EXo]8-2 Landsat TM %’&%
573l 235310 o)FA 758 dojge] e
24 10 mx10 m 7+3¢] A=+ (ARC/NFO GRID
FeahE Wiz, ol B85 48 98 <) 7<]
Aol dis] 7EE dlolEuo]AE olX7] TP HE

slo] BALIYOE oIS F, o] T2 B
WY 2AL o) s AW, B, 9, A, E

Aolgel BUR 7} 95T WAL BHSAE. 2
g3 @A ke WAl 71 F28 89
e ATAGe] Phoh T oo WE F9F
23 A8 PHoE A7 WelN BB 30
257 Bohssle] £ QroliE Zeisk S

LIALEY Y 0l

o

ARRFE el o 72= 291 Fig. 13 7o)

Direct
factors
Natural factors
Factors o Indirect
Landslide factors

Artificial factors :
Fig. 1. Factors of Landslide (Bromhead, 1992).
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rainfall : rainfall intensity, antecedent rainfall
seashore and river erosion

earthquake : intensity, wave length

geography : dip, aspect, shape of slope
geology : structure, rock type

soil : soil type, grading

vegetation : class, density

cutting, banking, development of mines etc.
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Fig. 2. Landslide location and topographic map.
Fig. 5. Curvature map.
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Fig. 13. Wood diameter map.

T TFE T4 & SE%E

oshe g93te] A 4SS HEWE AN
stk & 7t 8989 TR 52
AAA AL e B g B AR A

F AGe AT Qe DA ML 47 At

o
Ee]
i
ol
re
X
i



- *N Legend
v [__INon-forest area
EE1st age zone
E12nd age zone
3rd age zore
L__4th age zone

Fig. 14. Wood age map.
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Fig. 16. Land use and cover map.
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Table 1. Relationship between landslide and slope.

Total Landslide occurred
Range Count Ratio Count Ratio @
(%)@ (%)®
0-5 200759  31% 367 3% 0.10
6-9 64919 10% 315 3% 0.27
10-13 66967 10% 963 8% 0.79
14-17 73902 11% 1769 15% 1.32
18-23 103236 16% 3216 27% 1.72
24-29 74608 12% 2826 24% 2.09
30-37 48785 8% 1899 16% 2.15
38-86 13879 2% 380 3% 1.51
Total 647055 100% 11735 100% 1.00
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Table 2. Relationship between landslide and aspect.

Total Landslide occurred
Range . =~ Rato == Ratio @®
(%)@ (%)®

Flat Area 53945 8% 126 1% 0.13
N 57724 9% 1451 12% 1.39
NE 58105 9% 1807 15% 1.71
E 64003 10% 1344 11% 1.16
SE 73074  11% 975 8% 0.74
S 83145 13% 1054 9% 0.70
SW 97721 15% 1798 15% 1.01
w 88091 14% 1718 15% 1.08
NW 71247 11% 1462 12% 1.13

Total 647055 100% 11735  100% 1.00
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Table 4. Relationship between landslide and topography.
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Table 3. Relationship between landslide and curvature.

Total Landslide occurred
Range Count Ratio Count Ratio ®@
()@ (%) ®
-9-314 4551 1% 172 1% 2.08
-8 2479 0% 145 1% 3.00
-7 4222 1% 181 2% 2.14
-6 7208 1% 325 3% 2.55

-5 12029 2% 496 4% 2.21
-4 20510 3% 738 6% 1.97
-3 35514 6% 1094 9% 1.69
-2 68999 1% 1455 12% 1.16
-1 87818 14% 1581 14% 0.99
0 162334  25% 1624 14% 0.55
1 85504 13% 1324 11% 0.86
2 64956  10% 1023 9% 0.87
3 34925 5% 657 6% 1.04
4
5

22237 3% 405 4% 1.03

13909 2% 221 2% 0.90

6 8373 1% 121 1% 0.77
7-166 11487 2% 173 1% 0.83

Total 647055 100% 11735 100% 1.00
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Total Landslide occurred
Range @
Count Ratio (%)@ Count Ratio (%)®

Water 9393 2% 8 0% 0.07
Valley area 127235 20% 472 4% 0.20
Plain 39606 6% 37 0% 0.05
Diluvial terraces 4409 1% 0 0% 0.00
Mountainous area 110424 17% 2659 23% 1.33
Hilly and mountainous area 180552 28% 6223 53% 1.90
Valley and alluvial fan 34645 5% 267 2% 043
Lower hilly area 2818 0% 102 1% 225
Piedmont slope area 14804 2% 63 1% 0.22
Hilly area 98547 15% 1786 15% 1.00
River flood area 7889 1% 1 0% 0.00
River and sea flood area 3532 1% 0 0% 0.00
Lower hilly and hilly area 13201 2% 117 1% 0.50
Total 647055 100% 11735 100% 1.00
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Table 5. Relationship between landslide and soil texture.
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Total

Landslide occurred

Range Count Ratio (%)@ Count Ratio (%)® O
Water 9393 2% 8 0% 0.07
Loam 104512 16% 411 4% 0.22
Sandy loam 88429 14% 385 3% 0.24
Fine sandy loam 11999 2% 3 0% 0.00
Silt loam 68 0% 0 0% 0.00
Gravelly sandy loam 32492 5% 207 2% 0.36
Gravelly loam 376209 58% 10043 86% 1.47
Rocky sandy loam 4560 1% 217 2% 2.57
Rocky loam 780 0% 49 0% 4.00
Very rocky loam 5797 1% 411 4% 3.89
Cobbly loam 520 0% 0 0% 0.00
Silty clay loam 4403 1% 0 0% 0.00
Sand 146 0% 0 0% 0.00
Gravel 7747 1% 1 0% 0.00
Total 647055 100% 11735 100% 1.00
Table 6. Relationship between landslide and soil drainage.
Total Landslide occurred
Range ®®
Count Ratio (%)@ Count Ratio (%)®
Water 17143 3% 9 0% 0.04
Poorly drained 5811 1% 4 0% 0.00
Somewhat poorly drained 88327 14% 245 2% 0.15
Moderately well drained 57260 9% 159 1% 0.16
Well drained 282666 44% 5219 45% 1.02
Excessively drained 195848 30% 6099 52% 1.72
Total 647055 100% 11735 100% 1.00
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Table 7. Relationship between landslide and soil material.
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Total Landslide occurred
Type - @@
Count Ratio (%)@ Count Ratio (%)®

Water 17139 3% 9 0% 0.04
Valley alluvium 129776 20% 472 4% 0.20
Fluvial alluvium 43214 7% 37 0% 0.04
Fluvial and marine alluvium 69 0% 0 0% 0.00
Alluvium 4076 1% 0 0% 0.00
Diluvium 4409 1% 0 0% 0.00
Granite residuum 1770 0% 0 0% 0.00
Ganite gneiss residuum 276736 43% 7953 68% 1.58
Crystalline schist residuum 124231 19% 2832 24% 1.26
Valley alluvial colluvium 15697 2% 159 1% 0.58
Granite, crystalline schist residuum 2818 0% 102 1% 225
Colluvium 27120 4% 171 2% 0.36
Total 647055 100% 11735 100% 1.00

Table 8. Relationship between landslide and soil effective
thickness.

Total Landslide occurred
Range Counr RO~ Ratio &
()Y@ (%)®
Water 17135 3% 9 0% 0.04

100-150 cm 69625 11% 419 4% 0.33
50-100 cm 337854 52% 5117 44% 0.84
20-50cm 210528 33% 6190 53% 1.62
20cm < 11912 2% 0 0 0.00
Total 647055 100% 11735  100% 1.00
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Table 9. Relationship between landslide and wood type.
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Total

Landslide occurred

Range Count Ratio (%)@ Count Ratio (%)® O®
Non-forest 237282 37% 588 5% 0.14
Pine 621 0% 0 0% 0.00
Coulter's pine 43081 7% 2059 18% 2.61
Larch 5789 1% 43 0% 0.44
Rigida pine 181781 28% 5412 46% 1.64
Artificial chestnut tree 680 0% 55 1% 5.00
Mixed broad leaf tree 65191 10% 1566 13% 1.32
Needle and broad leaf tree 83972 13% 2003 17% 1.32
Field 833 0% 0 0% 0.00
Cultivated land 27825 4% 9 0% 0.02
Total 647055 100% 11735 100% 1.00
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Table 10. Relationship between landslide and wcod diameter,

et

Total Landslide occurred
Range @
Count Ratio (%)@ Count Ratio (%)®
Non-forest 254504 39% 587 5% 0.13
Very small diameter 80506 12% 3116 27% 2.15
Small diameter 311800 48% 8032 68% 1.42
Medium diameter 245 0% 0 0% 0.00
Total 647055 100% 11735 100% 1.00

Table 11. Relationship between landslide and wood age.

Table 12. Relationship between landslide and wood density.

Total Landslide
occurred
Range - ®®
Count Ratio Count Ratio
(2@ (%)
Non-forest 254505 39% 587 5% 0.13
Ist age 80506 12% 3116 27% 2.15
2nd age 267379 41% 7122 61% 147
3rd age 44420 7% 910 8% 1.13
4th age 245 0% 0 0% 0.00
Total 647055 100% 11735  100% 1.00
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Total Landslide
occurred
Range - — /@
Count Ratio Count Ratio
(%)@ (%)®
Non-forest 333477 52% 3555 30% 0.59
Loose 42873 7% 946 8% 1.23
Moderate 156090 24% 4236 36% 1.50
Dense 114615 18% 2998 26% 1.44
Total 647055 100% 11735 100% 1.00
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Table 13. Relationship between landslide and lithology.

Total Landslide occurred
Range &
Count Ratio (%)@ Count Ratio (%)®

Qa (Alluvium) 120434 19% 219 2% 0.10
bgn (Biotite Gneiss) 132813 21% 1713 15% 0.71
gen (Granite Gneiss) 195772 30% 5770 49% 1.62
tgn (Tourmaline Bearing biotite greiss) 17789 3% 267 2% 0.85
Isch (Leucocratic Schist) 92902 14% 2452 21% 1.45
Qms (Quartz Mica Schist) 38607 6% 414 4% 0.58
ggn (Granite Gneiss) 48559 8% 900 8% 1.03
Qv (Quartz Vein) 179 0% 0 0% 0.00
Total 647055 100% 11735 100% 1.00

Table 14. Relationship between landslide and land use.

Landslide not Landslide

occurred occurred

Range - — /@

Count Ratio Count Ratio

()@ (B)®
No data 9 0% 0 0% 0.00
Barren 16333 2% 125 1% 042
Grass 36809 6% 244 2% 0.37
Water 5226 1% 12 0% 0.12

Forest (dense) 223172 34% 6352 54% 1.57
Forest (loose) 228766  35% 4618 39% 1.11

Rice field 108035 17% 280 3% 0.14
Industrial Complex 23903 4% 94 1% 0.22
Urban 4802 1% 10 0% 0.11
Total 647055100.0% 11735 100.0% 1.00
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