AT E 2] A8ARI11E), 1189~1197, 2009
Journal of the Environmental Sciences

SNBSS

ialo] - Haa - graE”
SR AAYATY 29979, AT QS FARY, THZAGE Yot By
(2009 19 9% A4 20099 59 74 £7; 20099 79 169 )

Development of Landslide Hazard Map Using Environmental
Information System: Case on the Gyeongsangbuk-do Province

Min-Ki Bae, Kyu-Won Jung® and Sang-Jun Park™

Research Fellow, Korea Environmental Institute, Seoul 122-706, Korea
‘Doc‘toral Course, Department of Forestry, Kyungpook National University, Daegu 702-701, Korea
Professor, Department of Forestry, Kyungpook National University, Daegu 702-701, Korea

(Manuscript received 9 January, 2009; revised 7 May, 2009; accepted 16 July, 2009)

Abstract

The purpose of this research was develop tailored landslide hazard assessment table (LHAT) in
Gyeongsangbuk-do Province and propose building strategies on environmental information system to estimate
landslide hazard area according to LHAT. To accomplish this purpose, this research investigated factors oc-
curring landslide at 172 landslide occurred sites in 23 city and county of Gyeongsangbuk-do Province and
analyzed what factors effected landslide occurrence quantity using the multiple statistics of quantification
method( I ). The results of analysis, factors affecting landslide occurrence quantity were shown in order of
slope position, slope length, bedrock, aspect, forest age, slope form and slope. And results of the develop-
ment of LHAT for predict mapping of landslide-susceptible area in Gyeongsangbuk-do Province, total score
range was divided that 107 under is stable area(IV class), 107~ 176 is area with little susceptibility to land-
slide(Ill class), 177~246 is area with moderate susceptibility to landslide(II class), above 247 area with se-
vere susceptibility to landslide( I class). According to LHAT, this research built landslide attribute database
and made 7 digital theme maps at mountainous area located in Goryeong Gun, Seongju-Gun, and
Kimcheon-City. The results of prediction on degree of landslide hazard using environmental information sys-
tem, area with little susceptibility to landslide(Ill class) occupied 65.56% and severe susceptibility to land-
slide( I class) occupied 0.51%.
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Table 1. Score and Partial Correlation Coefficient by Factor
. Partial Correlation
Factor Categories N Score Range Coefficient
Sedimentary rock 26 277.3733
Grantie 73 8.4084
Bedrock 88.54 0.2736
Phyllite, Argillite 12 © -608.0209
Gneiss, Schist 21 -25.2033
NE 51 45.3605
SE 20 166.2698
Aspect 26.22 0.1320
SwW 17 -83.3953
NW 44 -95.9332
-30° 34 -61.6500
30-35° 30 90.1216
Slope 15.18 0.0874
- 35-40° 34 39.5941
40°- 34 -57.4631
Ten over one 24 -265.2376
Slope position Ten over two ~ four 61 -146.1967 59.04 0.3041
Ten over five ~ 47 325.1852
-100m 34 -203.1608
100-299m 30 -162.6304
Slope length 40.00 0.2290
300-599m 33 196.7941
600m- 35 151.2049
Descent 78 69.6910
Slope form 17.04 0.1117
Parallel Ascent, Mix 54 -100.6648
Young tree 6 -513.1740
i Small diamete: 31 -75.6648
Age and diameter nee 71.99 0.1772
class of forest Midium diameter 83 35.4735
Large diameter 12 206.6963

H4EE A EQE. =3, Table 19] A Table 28
e BA A 2718 1077 (@R 712A)S
71Z 2.2 Table 2914 A& & e AhH5< 318
He AN 704 G & Table 33 o] 1074
ulgt : QbR 107~1764 : S 8(X), 177~246F : 9
B(F), 2474 ol : AP (e & B A¥=E T
w2y oo,

714 AAE P E BAFVER el o
7129 A7AR % B A7 AHE vins] B,
wA AAE BZVIE 2 AFRA AHE ARV
T3HA 719 AR AHEEA LY Y] J1E A
TFoAME 447 EAo] ALSHE whE, B Aol A

< Wt dEAFol AHEHMN LY, B2y 5o ¢
Aol A A BA7IE R AS7 & FAM =
A ettt =% IH4EAGAAA AL
At SZ2aYe A AP FFE TR0
AN TG WA A ARE 2AZ )
HE AHHY T FHE AFsked A7}
Ach dAZ FPLEAFAY F¢+ EHE T8
g Az 123 oy B dAFdMe AR
ol a3 8oz HAAHNLH, AFEE B
1 BF TER A Hex & A7EHR
o ¥e Aoz eyt

metA o] A 7|E dFAFAE FHeE

P



BAARANZRAE o8 A 2N dEF Y PLRES FHo

1193

Table 2. Score Table for Prediction of Landslide-susceptible Area

Category and Score

Factor
1 2 3 4
Sedimentary rock Grantie Phyllite, Argillite Gneiss, Schist
Bedrock
89 62 0 58
NE SE Sw NW
Aspect
14 26 1 0
- 30° 30-35° 35-40° 40° -
Slope
0 15 10 0
. Ten over one Ten over two ~ four  Ten over five ~
Slope Position
0 12 59
- 100m 100-299m 300-599m 600m -
Slope Length
0 4 40 35
Descent Parallel Ascent, Mix
Slope form
17 0
Age and diameter Young tree Small diameter Midium Diameter Large Diameter
class of forest 0 44 55 72

Table 3. Total Score Range by Landslide-susceptible

Class
Class Total Score Range
Hazard level [ (Severe) over 247
Hazard level M (Moderate) 177~246
Hazard level IM(Little) 107~176
Hazard level IV (Stable) under 107
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Fig. 1. Topographic Position Index Process.'”
Table 4. Theme Map by Landslide Hazard Map
Factor Category and Score Theme map Factor Category and Score Theme map
Sedimentary
rock 89 NE 14 | e
Grantie 62 | SE 26 |l
Bed Aspect
rock Phyllite,
Argillite. | 0 | SW L
Gneiss, Schist | 58 | i NwW 0 |mm
- 30° 0 1/10 0 |mm
30-35 S e Slope 2/10-
Slope ition 4/10 12| -
35-40° 10 | s bost
40° - 0 5/10 - 59 | gEE
-100 m 0
Descent 17
Slope | 100299 m | 4 Slope
length | 300500 m | 40 |mmm form Paralle] 0
Ascent, ™
600 m - 35 | Mix )
0-33
Age Young tree 0 | 34-67
and | Small dia. | 44 02154
. mall dia. | 102-134
IS Midium dia. | 55 169-202
f" . 203-235
ores : 236-269
L dia. 72
aree da - 270-303
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T -« Ttvel 19
[ Jrisklevelm

| Risk level T

“~ - Risk level 1

A: Goryeong -Gun and Seongju-Gun

B: Seong]u Gun and Kimcheon-City

Fig. 2. Landslide Hazard Map.

Table 5. Predict Results of Landslide Hazard Level

Hazard level I

Hazard level 1I

Hazard level I Hazard level IV

ltem Total 2ares : . : :

(m?) Area Ratio Area Ratio Area Ratio Area Ratio

(m’) (%) () (%) (m’) (%) (m’) (%)

Goryeong-Gun & 15 505 600 739700 0.64 20,522,700 17.80 73,204,600 63.50 20,810,600 18.06

Seongju-Gun

Slzf;;‘f}’]:ocnuglt‘i‘ 89,002,900 301,300 034 1,480,500 1.66 60,723,400 6823 26,799,000 29.77
Total 204280,500 1,041,000 051 22,003,200 10.77 133,928,000 65.56 47,609,600 23.16
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