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Development of Spatial Landslide Information System

and Application of Spatial Landslide Information
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ABSTRACT : The purpose of this study is to develop and apply spatial landslide information system using
Geographic information system (GIS) in concemned with spatial data. Landslide locations detected from
interpretation of aerial photo and field survey, and topographic, soil, forest, and geological maps of the study
area, Yongin were collected and constructed into spatial database using GIS. As landslide occurrence factors,
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

141



of wood were extracted from the forest database. Lithology was extracted from the geological database, and land
use was classified from the Landsat TM satellite image. In addition, landslide damageable objects such as
building, road, rail and other facility were extracted from the topographic database. Landslide susceptibility was
analyzed using the landslide occurrence factors by probability, logistic regression and neural network methods.
The spatial landslide information system was developed to retrieve the constructed GIS database and landslide
susceptibility. The system was developed using ArcView script language (Avenue), and consisted of pull-down
and icon menus for easy use. Also, the constructed database can be retrieved through Internet World Wide Web
(WWW) using Internet GIS technology.
Key words : GIS, landslide, landslide information system, susceptibility
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Table 1. Data layer of study area.
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Classification " * Sub-Classification Data Type | Scale
Geological Hazard Landslide Polygon coverage 1:5,000
. Rail, Road, Building, .
Damageable Object . Line coverage 1:5,000
Facility
Topographic Map Line and point coverage 1:5,000

Polygon and line

. Geological Map 1:50,000
Basic Map coverage

Soil Map Polygon coverage 1:25,000

Forest Map Polygon coverage 1:25,000

Land Use GRID 30mx30m

2.2 QRALE] TBiCHAXI=R

AL TEtiALe e, £ 2, 4 A8 9
NEE Fo] glom, hﬂ A5l A% 72 4
Go] AE L ANAE AFSER njg LEe)

A skt oHT ARALE I ST dE 1:5,000
FAAR=ANM DA HsjaizE aHE
E2, A%, AR, A2 FES FEI o8
stk ol g ARl s HiolEH o=
= A $4< 7 ARCINFO 71HZ|A] Je)
= Hoh

23 X|[@x C[o|E{H|o[A

AP = vlolEHolas T HA 2] 1:5000
AP FAAEE GIS AR HIsle 7=
Stk AF dlolEdlola= A 2 &4
7}A)= ARC/INFO #Ang] A= Holgit}. o]#)&t

ARE deolglo)s & T2 ¥ F24, &
ZHH § AT E FASkE FETS FE5HA o
W33le] DEMS = 3, o] DEM& o]&3}
A5, BAL BAPEE, FE, 9715 diolE

}%

ol ¢ FEaed A

]

Z 2 du

144

24 X|& C|o]E{H[0] X

@5 5o FARE VA3
o1 1:50,000 23 9) AT 4 ( £
, 1972) & QAL F(Q 14, uh4
Xl@‘ o=, ol ARE Ho[EMo]2z F
3tk A dlolguo] A b B A A1
2 U e W S48 7
AW AR HolQlr AAFEE
A= ARC/INFO A AZ Hog)

Fol;

25 EE H|O|E{H][o]|A

Edre B4, BA, Wi, FEEA, A¥ F
o RE 7HAa o ol23 EYdrs EﬂOI
Huo]l~g &3 EYST dojEdojaes W
4% 7}A= ARC/INFO AW A2 EJ%M

AT ALEE EYR dolHuolaEs T
AEA A AFTHL 1:250008] SHo] Bk
Z 94 ¥ T AEEPRES T
‘2'1%&, 1973) &2 BRI7FA(FHRZA wH71&
AT4, 1990) dF-olth. EE dHolEHo|aE
29< 7}AE ARC/ANFO W AR o
Aot Edres BER, 24, v, A, FEE

ﬂ 2 g 1B

7o
by

¥



AAlel

5o £4¢ /AL ok ERALS B YA
A7l g3 ERE AeolH, BAle EYo] of
| ghoznE FYHYEIIE, Wse Bol
Quirt ZF WiFHES, FAEALS ESY &
& FAE ARe B BT A AF
< 727 ez

26 AT H[O|E{H|0o]A

Pdee Pt A7 9F Y UE 59
2YRRE JAH, 125,000 iao =o13]
o} o] YNEE dlo|EHo] AR FE55 o
4 dlolEH o] A “%H?L—LOHH gk e
), H £48& 7R = ARC/INFO AHZAZ &
YTk PFTRL o] $F L YN 5L
FEI Ao AA JEA, TPEA, A, o
AR FRETY AFS U F1 I4L,
AFL JRY o), AUE RS 1}5o
X A% 5 UERITHIYATL, 1998)

2.7 7|4 H|o|EH|O|A

NAARE T 99 FE2AETH A7 2 7
a5 Y Arg TEAger, 4 &
& 7}X= ARCINFO AW#Az Hojglrh.
T2 olguol e B2L 9N, A5,
W 718 %, A, dxAZL % F
g So] e ARE AW W @ H £S
7}xch,

2.8 EX|0|& H|O|E{H|0|A

EXolg wlolEmlolse $hdel LANDSAT

PE TSR0z BYY
s 75390k $5 EA 0] §5E ARCINFO
o] GRID Fej2 ABste] Hojeulolnz 75
34k 22 27+ 30mXx30mE 3ok

B2k HEAIAR L Y A

145

37t

for

Mol 48

3 ARAREY F|ob 2
£9 AGLe oz FEE yoleMolx
2 olgstd, &, BAY € 9T A4% 7]
HE A g3l RS BAEAh 7 AT
e A3 ghetd Ak A o] 85k AT
AHelsk A, A4, B, 94 5 ARAke 2
TEEHE 245399 #AAE FE,

AgHo §

515 7|y
:rloﬂ"i AMg-E B o

AR O] 7odEkE 4 891
THS A EA T 1o 7]
JJJr-’] AAAA BN o3 ALk
EE = AFA YL 10m X 10m

z,ﬂz}i ol A 2 ¢
2

Z

X 10m =7]¢] GRID S¥|= o}
A okxy] stz WEske) BA Tore)A
AT 5 A Sl SAAe] AA) AR
A 65879074019 olF 2bAlE) wal Az}
& 11,3570l B ATN weiE m

AEAN AAL,
B4, WA, w4,

[¢] ol - —-
IZ]IAO]—’ g}:]s 731:]

W 5 o]

Rl aiy

O nd,
f
X,
it
k1
2
X



Fe AVWAE, 18T L5 WakE 24
FERBAE Ve oA ALE
2919 FFZOR F3ATh Al
Z}4>(LIS: Landslide susceptibility index)
= o)gA ALtd 74 add FEE A ()F
2ol Z a]ld dis) 7FEAE 12 2o] FiL
3 gholth(elAL=, 2000).

N

LSI = XFir (Fir : 2} 2219 F7E S5 ()

old A A7k ol8ste] WAk A
=S B4Hh

3.2 EX|AE] 724 78

S ARt Ik thel o] 8RlE F
FHBAT}Y e A ALt A =AY

59 24 e A8 By olud A
EE%E Ase AF D 4 Qs 22 A
Aorg AL Fuadch g FHL ol &
dho] AjE) A GBS TR o)F o83
o APIEE APk ¥ BATHS B
o g BN o] ATAH FAAY
2 10m ¥ 10m 27)9] A2 Joro] 2439
o) wepd @A FEE volEH el A

10m X 10m =7]2] GRID &)= HWI3 £ o
Z A o~y A2 HFele 54 z2a9
A AHEE & A FHATE &AXHY HA
AR} g 6587907017 o]F ARAFE LAY
AR} S 11,7357) o] TH o] ALE, 2000).

_

z = (0.0262 x SLOPE) + (-0.0245 X CURVA)
+ STOPOw -+ SDRAINw + STHICKw -+

146

SMATERIALw + SNAMEw + FMILDOw
4+ FSANGw + GEOLw + LANDUSEw
— 21.2296

(SLOPE : AA}, CURVA : =&, STOPOw : X,
SDRAINw : Eok]4, STHICKw : Fa8EA4],
SMATERIALw : E% 27, SNAMEw :EZ,
FMILDOw 9AFE =, FSANGw : 94, GEOLw :
A4, LANDUSEw : EX|o]&) @
p=exp@ /(1 - exp(2)) (p : 2PHR T &5) (3)

i
ox =2 ffo

rx
ol
oft
Rl
£
s
T
ro

i
>,
ol
R

iy ¥8 12 e (K

iy
o

o} mEkA dFAde] F5E ol o]
10m X 10m =7]¢] GRID Fe|= W33 3
2 oA o7 HdE sl 1T A
Z2ao A AN = A ST Q1E
Ay 2o APA) Q1T AN T &t
yel Alzgel 2317 2ol A ARFEZE Bl
B3 2km X 2km X|¥o2 QTR
sle] B3k mekbA] AFA R HA AHA
G 40,0007] o]0 o1 ARAtE] A AR}
= 2,6777) 0] tHolAFR, 2000).

3
~ =

2

A
Al
!

o= NN z7g

= -

34 Fop 24 7[¢e| blm

fe

AFolNE BE, 2A2E AT, <
A Aol ALEeE, EAR Hopy
A e RS S RS A
Az ANstgod 1 A% 7] 2

b opd
£ o e f

}_

O



MAEN B2 HEAIAR S o

Fole UATE FE sHEe DAy A
g g d¥, A9 gg& A o & 9
ootk = glo] AAlEf el B 219 $94

A7 sekg & Qeke ol Ak =3
&g W2 SF sel TEE vl
2o SFHT A4 FH HER AREE 5
o Aol wa 9w vk ANHEE 7Y A
8o slolM= Bejshe] w=A F 5 glek 3
3 obee] YU ARGE HE Adto] GIS
2 RelA e olFolABE 41, e
A AN & gk 2A2EY AR TEe

O ot Rorx

AFFe] o] g Af A TEIae] A=
ags] WA %E}E 73 3Fo) °‘ﬁ} TS GISZ
TE5E AEE FA T2 o] e 5=
A Aad wE H oF 3}a1, AFALE) H‘*@ g

4 Aae A8 w58 Azl A% 2 ASE
HolEiH o) 20 thA) YEs) Fojo} Arke @
Mol gieh et ababe) @A) B WA 2.9 A
oe] BAE FeAo2 g o
Aol ek <

A3 %o]

1\01

GIS A& fsga] ﬁﬂo]: i8-8
o) ¥l 4 At #4& eotsly)
Alikere] ol Al A&l glof Azt
S g} 19
o] B wE &
u%H £ FE
FEojo 3 A

i ol
K

N v
ol 019
O

4N

¢

o
L
N
N,
g 2L
fr

o (o T %8 oot o
fl ro, o
i
I
iy

e (1 ol 3

N
i)
lo,

o
&

4 AAE] B2 HEAAH MA Y

JHE

B

Ao 4AeE T ARAAE] Ao
AHEE ¢lo)E AvenueE ©] Avenues T Z ¥
of ¥3lxlo] Z2agw Aol

ArcView?] RE 7)1%& vl o] 88 4= 9= 7))

0]
AR

147

W 82% AFH, o) $E2 487 + 3
£ A9 S ¢ £ o, 54 498 @

T A 2T = o, g AREA
HHo|~E A3t %‘r@“?} S8 ZEORS
e 4= 9ok 183 Avenue: scripting 910
Z ESRIR Arc Macro Language (AMLTM),
Microsoft®) Visual Basic®), and AutoLISPR) by
Auvtodesk® 9} 722 thE Zg o ol &
gt 4= ok B AHA| AL Windows 95/98
Z-2 NT A Jttso] ojzigl 836 9=
o} 181 Avenue= ArcView7} Q& 7304
W SgEEE B ARASY $9A] AcView
Zrade] dasith B FRA2EY )5
tlojE{ o]0 3 &8 2 AN F J|E V)
S 9o a¥ #Y, 282 5 o 714 750
Atk B FEAXEH-L Fig. 13 22 okt W)
T+ X Fig. 29} 22 o}o]Z w2 FAH 3
ZRAE AMESI77E DA ARENeH, &
o W FE S A, A 94d, 'A = DB, '
*PA]—EH DB, '2kAle] TIsio)AF DB, '%AF DB, ’
2 DB, 'SR, a9, W, = 5 11
7H4 - Uﬂ O FAEH 1T ofo]E W
fAg, 4 5 4% 7S < 249 0}
o]Fo & FAE Y3 EHE HlFT el 9
At 7 Fulwe sEdwE AR 2
SR AREAbe] WHS A gk
Hye 'S4 A, Xgad), 'X= DB, A}
gl DB, ““FAte] v DB, '94 DB, '
DB, 'spd BII, 'O, A, 'l ToE A

o,

&4

d=o] lar, Z42 aRulwg zhed 24 e
W] 71%e et 2ok aeal ofo]E v
e 2109 ZF 7)1%S 3l ofo]Eo s £
He 1 715 oad 2.

41 =3 gl X|o M ofl

FHE SERE A5E AYshe A= ¢
BIE A, AZF (1:2250,000 o)A, =3



(1:50,000 - 1:25,000), TH=2(1:5,000 o]3h) 52 = gA7ad @ NFe J4E, JEAEER
g2 FrRFe] 79 dHolHHolxE AEs= Ade AYaA st 71%S 8 2 ATolA
7%5Ss Atk B AFdE FE FEH A8 = dpx|ge] @z dAE ] glong B Wy
Enke AMgEg o orME AT B dAE o o] Meslx] g BAA Yol
Sk AElEA Bk AL =, AT A=A "ok

ek

e 2
EN2SNALEAY ﬂ“
ezned

SASIHNRHA

T mzenEn
perem
. REEnsN

[Fig. 1] Main menu.

Save Project icon

Add Theme icon

Edit Legend icon

(k] Pointer icon

Identify icon

Zoom to Full Extent icon

Zoom to Active Themes icon
Zoom to Selected Features icon
Zoom in icon

Zoom out icon

@) Panicon

T@, & € O] EEERR BRI

Find icon
Query Builder icon
Select Features icon

Select None icon

CgAE

Open Theme Table icon
Measure icon

Label icon

Text icon

Graphic icon

m
[
L

Help icon

& Qo |

(Fig. 2] lcon menu.

148



MAJE] 27 HEAIAR )

o

42 X|= DB Oiir
2 iFnE AYE, A9, EYE, ¢
5 2% =We o 2AsAL £
A ¢ gtk T3 2 ERe 4GS F
AYEe) ASE 9%

)5]—

=

al ARA

=

43 AMAJEN DB O]
DB O+

[
T

e AR LAAA
Aag 3 s AY A

h=i}
=~

so2 ol 7z
BG 5 Qe QAE o

j
gAY Ade) & 5

+ 2t

Il

149

=

o =7 ¥
717V Rl 7=
AL A3
71, AEZ B, AEE
7], 'AaE Bolr'E A8Ee A= ALY,
A%, ALAY, Bole T AQste 715e
k. 'AE5E He19 REZ YA ARS
S B9 H$AY glach. e 2 bl
AAE £A4%S st =AY gldck A=
DEJE B = AeE 2Ho AAE)
3t layout o= WHFAZIT)

]
B

s

46 8 O

28 Hywe A, AL W, 24 5 1" 84AE
< A33AY B33E 7S ATk Wy
oty ‘5L a#ge =7, e, 42 T
AARE 2o}y ‘a8 Ha2r), 'Oy BAY, ad X
S " Oy golrle A A, M, | Ze

¥ 8AE

Eole

A2AY, BAS, A9,
52 @ 0w By Aae 1ge

1 =
L= =

AW 1

s 1>

- o=
T AT

el 3 !
sk wAsh 2 4R 2R
2 499 34, A7), EE, 4
I 1Y 220 =2

N,
M
2

jo
ofjt
el
lo
u
o3t
i
>



MY i
v

LR 4% 2208 AFHE A15S @
G ool iy AW ool o A,

'"ArcView =822 ArcView T2 1% A
AR F7E JEA| A meute o y_;\]/\
gl AW¥HE ZH7h A g3t} 'About ArcView &
WA FT ARALAY A 2
ArcView ¥ E Hr A2 d AR 2 7

3 e ﬂl%—i{ﬁi‘r

=

49 Ol0|Z tiF

ofo]E HlTF= F 2170 olo]&E
ETH- “ﬂv"ﬂfﬂ AgsHA e 7 ]he
3l 'Save Project Icon'2 &) 7} €]
Z&5kal, 'Add Theme Icon'& A)Z-¢ A&
7}k, 'Edit Legend Icon'& H#H 3 B33}
Pointer Tcon'2 19 Q4 5& A= 7]%%
&}al, 'Tdentify Icon'e 13 QA9 &4 %k% ko1 3
ke 715E Ak thge 67 oolme Bu
Jd vlee 18 AVE A VS sk
olo]E£ 0 2 'Zoom to Full Extent Icon'S A ¥
oA e BT AEZC) FHd EF YxE
&}31, 'Zoom to Active Themes Icon'S & A &4
g 2k5F FAAE gl Yo A dhal, Zoom
to Selected Features Icon'2 HA] AH=E 94 A
A7t spA Yo A k. Zoom In Ieon'e wl$-
22 A9 AW 1 AHY Gojo] A
spAo] A sl Fi11, 'Zoom Out Ieon'-& 1
W2 F48)) 5257, 'Pan Ieon'S 3}l &o)
A AgEg o]%35}A Fh Find Ieon'e &4
% F APF A BAE B AL a9,

O_u

ol m[o
ofi o X i

22 T4

tlo tlo okl H,

K

'Query builder Icon'2 F&3 Z7AL KA &
Ars AMSA s 7)1%S itk 'Select

150

Features Icon'2 ¥

'Select None Icon'& A€l

2%
g
ofr
o
X

)
H

2NY
)
tlo ¢S

AdelE AS
= A §th. 'Open Theme Table Icon'-&
7HAlE dlolEuWolA BE
7%31
% [s]

N i

ol off
to o -‘W
ox.
2

x
)
£ rol

o H

J[}u
_orL
rr

"Measure Icon'-&

=9 377 ofolE e
¥e T8 & Y=

sprlo] 428
"Text Icon'2- FALZ 27 M
3}al, 'Graphic Icon'2 3} O]]
FE a¥e 18 F 3le V)
S =2 Help Ieon'2 Z 715
e FT

o mlm
(g
2 4
LJ
M
H

I
A

o oh
fr

Icon'&

5 CIE4ll GISE
HHo|

rir

e
A
)

>

gloeo] =8 Q1H
| WINDOWS NT %}
o o] F# o)A
q}mgﬁ 2
JEY G l
}%iﬂr Fig. 32

£ 5ol A}%‘ﬂ,

o e

o g
= -]

o 2
&
:?l's

hos
N

2
X
ol
s
)
>
T

)
_Q;L
ok
82
o

oft
=
L
i)
=

5 2
o b
ru[m

-
A
)

=
4
)
ﬂL
;ﬁ
0
F&fﬂ

i
N
o
ru[o r

}_

i (2
=
2]
e

op

ofi

= I
i rlr

o =
!

l—/\}F,ﬂ z%_u;_,] ;Eul
sto] EololAE F&T ohe
017}15, s}io) »&owou 7%
ole7} ] o] Holeluol &
Azvtag gesle A
& 99 o] AFvEE o
—%‘“4*‘6}“& spas AL o Fig 494
ARgste] AEARE ), F4, 2
T ok 2 A FEeRE z,j*
S UEEE Eol/bd A B g
- Shape, DXF, Bil ¥ E00 5 thekst 5 gy
2 OgEre ke 4 9l 0}9\9\‘3}

S,
o b
*

o
&
N,
mlm
OFO

o

B O > ol b



2 B 2 Ny
Landsids Inkmalion Rslfesd Satem

&

Eo2t)

> ORI FRO TR U B, A
2o FIF iU RBLICH

2% chock bowdt 8 90101 oz S0
- ORNH B DIOIZER AN ARIZAE BHSDIL LB

@ smose!

@B woum
B

&) o H
[SUREIN @ =eaen
Y] wwme el

» CEzs
=g wep
> OescsER

33 A5k STHM IDYE Cg2S Euc
CFis 98 B3 /B9l HLICH

Shana la S DXT Rt Wog! # SleLicy
2 22U Seclsplors-, Mupsheol Exprass2! ANCAILW 31
FESETECLRERESS LN PR ny

b DS W12 S Suror, ftoCad, Corsprow 4 BRIt G20 NFH 491
2Lt 2guS Yl ST SIF| ST E ¢ AL

EEYEN

FES TR 5 L

[Fig. 5] Geographic information refrieve screen.

151



O|AIR -

6 2= 2 £

B A7Ae Ak FHepd 248 sl A
FAHD A AGel] e} FEAtAL o8
*M}EH A2 st 8l #E 2aE9 HoJEH o]

?ar stk olFA F5E HojEH o)~
% g3t &, §4, 9T BT 71EE 0
%—& HoFY EAE AAstRer, 759 Hel
Elfol B AP 4 2HE &84T F 3

3 A

eN
AR §1 Hojol] T
9 AxzAE B9 e 972
1:5,000 A3F%, 1:25000 ALESST, 1:25000
AAE, 1:50,000 A HAE 55 GISE o]-g-3}a]
EBEERECECE T SRS PR IR I 2

Aalo?ﬁ
1% o
o >~
-
R

2991 Ay AR, S8 T2 AFmelA,
EY, 24, w5, fEEA, A8 5& Edx
A, 9, AF, 9, AE 5 9AEdA, ¢
e AR FEeATH BT A 2
Haleirg 182 § e A%, EE, 4E,
AE 5 15,000 AFYEES o]&sta tojy
o2 FEHIUTE oA THE HolHH
25 ol&3t] &V, FAVIY, AT A%
7Y & A8skel AW A B8
o 28] £ Aol TEE EolE el
E4947%E 8357 A Ak S0 AR
25 sy e ARASTHE &
Aol disf 7= slolEH ol B FHory

_l;,mlmmloﬁf,hr{mrgzx&moigézz

HE7E EE A R ool i E ol
o 2HAT A7) dolEHel2E ¥ 2
& ¢ A ATk E=T QEU WWW 7
ojgalel B Al F2E HolEuolx
JEule] AAF Fojghd o FolghE 7
A B 2 i Sk

G 2 Aol ZFHR 2 A WAk

o ML, FF, Lo, F, Zol, AH AT T
AR Y] FAF 9 SAAE tisiME 2 &}
=27t A% FIHL dolgwo)aR 755

152

_moiﬂi‘:_,?ﬂ

o)t} zte)w

svi, Abate) 24
ohjer 758
1:!1 o] U:]_L} }\]

o
29lo] ZEE WA WA Tbs

HAE 5ol aed x4

oA 2 @E—/‘]éﬁﬂoﬂ F3tsojol & A

A 2-& Window 98/NT 37 &

ArcViewE o] 435l stsm 22 ARRbE F
7y ARE A ZEA T, Bgo] ¢ Q_l_ 9=

HRA2E 2L WWWE 53 ?;,‘—:11

?
N
ol
o

89 & 98 R0 B i%m QERES

2 T oR=

B AR B3F
JFE 2 ATE
AA AIENE
ol & zlo]r,
g glFoi A=

HEA LR L AL o 4%%
s @471 2 A7
BrrsAG Belsher] A}%ﬂ
SIEYl WWW A2 B3 o
N R DR RS

T ool & Rolth. B Aol A8 A,

EOE obﬂ- ;qé

= ARt #E dojEuo]x

= olu AL Wdom Ry FEHE Qs
A

S

]

Jejolme olg 2 $45Y AL Hgy W
o) AEH o Y BHS T 5 UL

an
ZOITH O] AL, 1998).

AT A, 1973, AUES 3

Hd7l=
TN 2 Q./H—TL.I% TE=215A

QL ) Q

oJAbZ, 1992, A& HA|LRY(GIS)E ©]-8-3 4F

REI

o
g B4 W AL R AE

A7, AATEa HpAFSRY =R

oJALE, 1998, GISE o] &3 AAAH L 97
Hloleim o]z 73, A183] GISWORK-
SHOP, p. 337-346.



SAIER S7H HEAMAR T 3 MRl Z2H FRe gE

(i

PAATH, 1998, AFAYLZALE 1A, p.139-163. du-ction, p. 141-147.
Lee, S. R,, 1998, Analysis of Landslide Susceptibility in Turner, K. A. and Schuster, R. L., Transportation
Korea using Geographic Information System, research board, National research council,
Proceedings of International Symposium on 1996, Landslides  investigation  and
Application of Remote Sensing and Geo- mitigation, Special report 247, pp. 131-137.

graphic Information System to Disaster Re-

153



