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Preparation of Landslide Hazard Map Using the
Analysis of Historical Data and GIS Method
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ABSTRACT

In this study, we performed a GIS-based landslide hazard analysis by employing historical
landslide data in Korea, coupling with geomorphological, geological, climatic and rainfall data. Based
on 596 landslide data from 2001 to 2003, the correlations between landslide occurrence and various
factors (elevation, slope angle, slope aspect, soil type and rainfall) that affect the occurrence were
estimated by the statistical analysis, zonal statistics. The weights and hazard indices of 6 raster
layers were derived from the estimated correlations in order to generate a landslide hazard map by
applying raster calculation technique. As a result of this study, GIS technique can be used
effectively to incorporate the landslide hazard contributions from various data sets simultaneously.

KEYWORDS : Landslide Historical Data, Statistical Analysis, Hazard Analysis, Raster Calculation,
Landslide Hazard Map
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2 100~200m 0.9191

3 200~300m 0.8383

4 DEM R TA 300~400m 0.7574

5 400~500m 0.6766

6 600~700m 0.5957

7 > 800m 0.5149

8 0~10° 0.0000

9 10~15° 0.1681

10 AN 15~20° 0.5136

11 20~25 1.0000

12 25~30° 0.8045

13 > 30° 0.2182

14 Flat 0.0000

15 AATEE N 0.5000

16 S 0.6000

17 ArC 0.1196

18 BeC 0.0478

19 CaE2 0.1292

20 De 0.1196

21 EgB 0.0383

22 Gy 0.1244

23 Hd 0.1196

24 ImC 0.0191

25 JiB 0.2297

26 KzE2 0.0144

27 AUEdE MgE2 0.1292

28 Ng 0.0239

29 OnD2 0.2201

30 PaD 0.0622

31 RCS 0.0431

32 SgE2 1.0000

33 TaE2 0.0096

34 UoB 0.0191

35 WJE 0.1962

36 YaD2 0.1866

37 19 0.0000

A

38 S waan 20 NEAW) V8!

39 7173 A 5 i 1.0 ZrEgmm) AR /A AT
HHBAS 7= AoR FF3ste] 433} dolojdg 8% 75X Evan 5199
Ak AR AEE gEstel digk 1o Z4A o] AAIEH el whe} AtEE ASRE o] v
3 &S Evans 5(1999) 2 Chau 5(2004) of o3l YHEE HHS fI3 HH Tk
< FAxT F dn zk #olo] &Adgke] #x7F A E3E(normal
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distribution)el ekt 2= k] whet BW AUAE o[ §w daE AN Mol o]
Aoz AARH AAR Evan 5(1999)& il oS3 o] AAHEAHChau 5, 2004).
Sf ALALE] WA Zhe] AR Wl ekstrha ; 6
FAshgon], B Aol Ahabe) Wzt & Hazard(z) = F(x) Y3 [WH,(@)l/ 3] 1)
3 el ARAATE A EAFA = Ao = =
2 BAETHY 2 A=), ol wel AR o714, Flz)e v&3 2ol Ao¥= 4
AFAE =S 9%k 1 #olofe] 7]'7)‘Z1t B g4 (filter function)©] t}.
052 Z2AHAT E& FAPTE] H9ol% At
AL A AL A EAEA s% 0, 110<15° and Hy; =0
on], ol Ba AAPIF zlelele] e F<w>={1, otherwise @
7V 2L 39 0302 ARHAh
AT AbHe] AALzETE T A 2R 3719 A (D §1e] 7hsA9] Joll 2so]
oIl 209 AFA7} Agsisted, Bvan VE AR whgel, A Hazard(c) ]
=(1990)0] W T o]l xedH o] |3 271 10s 9A &evh w3 g9y
358 890 G el g g P AR B2 S A4 A
o vS WA HBS) diolrk, 7 2o FUEF AAHAT AFE WG] Asied
B4 9 A5 delojdl = 109 gy SR AAR el 99 Ags @
o agdor AgHeh A & 7o A 7 WA AR Thedel A9 gl vl
AE ol AFA R AYE Adze gz o o A L 2T, =4 wdclod] o3
o A B AR AT mas  SEEE G AU AR 89
W, Wl Be AR EE 2 A4, EXoE cheel 1 ThE S TE 7he Al
SO wAadlel B AR doloh Frp  UTEE HEL A D) W @ A=d AL
A0 = g Ads b2 2 99w ol IS HATAHoR ALk AR f1EA
12 AR 22 98 Roz FrrHT) Foly, o] ¥ 82 AR kA P=
e SFEE g ES veh Aol
oAb R Ee] 2 2 el EEE AAY B A7 5
) AzE AE gdREE Selue Aol
EAg A z(@B0me] 7lE Axpel dig A7 Ha 01179014 A 079%6¢ B¥e w
HEAQ A H ¥ EE ¥ 79 JbEx 2 om 05o]Ate] e 9PwE iR A

TABLE 8. AHAIEN /&= CHAlG™ 24

e AX = (F7H)  BHA(100ke) HAH[(%)  FHEA(100kr)  FIHHZAH|(%)

Hr

0.1~0.2 634.72 571.25 59.46 571.25 59.46
0.2~0.3 87.45 78.70 8.19 649.95 67.66
0.3~0.4 256.91 231.22 24.07 881.16 91.73
0.4~0.5 65.49 58.94 6.14 940.11 97.86
0.5~0.6 19.32 17.39 1.81 957.50 99.67
0.6~0.7 2.87 2.58 0.27 960.08 99.94
0.7~0.8 0.64 0.58 0.06 960.66 100.00

il 1067.40 960.66 100.00 - -
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Raster Layers
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Hazard Map .

SHALEN 91 8 =

[ ]o0.1-0.2
% _]0.2-03
[ ]03-04
[ ]04-04
[ 0.4-0.5
I 0.5-0.6
s 2ol 59__0 50 100 Kilometers = g:g:g:;
a) A =€ P A A o]0 b) AHAHEY RIE R =
FIGURE 7. &HAMER 2E FYEE 0|85t0] LEE MAEY A-RX =
7F B2 A9E A g ALt dde Bx HHE e Adem BAHA oY
ot Ao® UEhETh 9] g A9 A= A7 B feueke] 540l njFo]
2 01~034%e] Bl v ARAbE 93 E U 22 FARE AAEAR ol a9
5 uehdio] ARAbe) BAgeFle]l griAow E Aol vk QI3 Fgo] o] FolA
W log gtk B =2 e 918 = Afele AR Qg gk dsirt
= AdE ddel fged 2y 200249 wd ok webA] S oleld nede
ZhArE] AR BE FAHRUSA)Z Q1% Aol s Tg RS T3 AbALE
ZAbe BAAtRVE v 23 Zlo] Fad WA g dsfelge]l a3 Aow dddEr)
Ao m FA AT
2bEE AAbE 99 ey g AS 2% " =2
AHE 8 Fx), A A ThsAdo]l A9
i = 0102 Abelol] Xk A2 B Aol = Tl AR 2 o] H S 7]
AA WAHe] 60% AEE JEhiglen], wa %o GIS /1He Aestel $elvel A9
A e R 04 ool TEE WAL U@ AAE AFE BAS Fasn o
AARA o of 8% AEE et EF 98 dRERIANN 2AhE nEER
AALE A PsAe] WS Be 07 oldel o) F 3d Boke] Al WAl Aush #
SAWE A AAe oF 006%2 F s @ WAL ARCIEAR, APAR, 244
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