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Abstract

A geologic hazard map has been produced in the suburbs of Seoul using GIS technolo-
gy to analyse the degree of geologic hazard, particularly landslides. Topographic, geologic
and soil data were incorporated in'a map through GIS, which enable to interpret, analyse
and predict the regional geologic hazards. Potential elements causing a landslide are slope
geometry, geology, groundwater table, soil property, rainfall and vegetation etc. These el-
ements analysed in the study area were input into GIS system through cartographic simu-

lation to produce the regional geologic hazard map. For this work, ARC/INFO(GIS) and
ERDAS(IP) system were used.
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BAAR 4 AATEH BN addoz & £ Ut B dFME Mg A YG2r
05’, 37° 25'~127° 10’, 37° 20)& WA LR GISE o]&3 339 AA & = (Regional geo-
logic hazard map)& Z4std ATAY ) WAtd AAAL BT JAALAYA A
A AHe ?l\?ﬂ"}‘é—% gof, ML GEF B °}‘4'?} o & ,‘7]’%?} ZAAA 3ol of g
93 ool o] g3z} gt

dgraod ’:l’/\]'EHE AtA ] A Ro] FH(ClFEZALFH F3)o] AAEoz2A A
TLES B0 HAA FF EFS IaA 340, $Alo 252 olfiZF o R o|FAE $9
< T/ ol d AREN AAHIE U (EL AR), BF EFFold ity
AAE wgt AR 6}_3}]§ o] 53l A3 (Shear failure)o] A o|tt. B AFgye
R Fe Tese] BAZAN VAHE $LY + AT FRAEL BA}T 18 o
3ty 5 (Rating) & 713 %] (Weight) & 233 F, GISA2¥ & o] 43 =28 AF(Carto-
graphic simulation) & $3 M2 ¢ FAANAANEE FA4Ach AAAN $HA 2el
olel & 3% 8482 7‘]%‘73*}(?434*}@—‘3] g5da8d), A A-s A APA YR -EA (N g
#3), F345 % (Seepage force), 24 % Foln, &*}'ﬁk%*g‘ﬂE(Landshde frequency) o] w
B ARFH, JHEE, EFEA(Soil texture) I F7], A3+E 943 F& 47 2289 7}
FX 2 57 7R T 98S @k B AFE 39 ALEE GISA| ¥ & SUN4-390
o] &2 ¥ ARC-INFOo]®, TM(Thematic Mapper) A4S 2 RE AP9] WL S B 9
8te) ERDAS7} o] &5t

2. A7

B ATE GISE ol§¥ FUF HAH 2HATY, AAAUEY SHAT L 554
2YAT(ALE, 94D, 19D 9@ IFY BY 5 & A7 AgAUh #3H
BYA M 8% Fe HEe Ago Mzt AAHA AW AR BAES wE Ao A
AYoz BHsE Rojth old@ BHAM B ATME AAH B FAH arEg
283 GISE ol4% AELIATE Fole] 15 AT 5 BAJAYNSE F43)
Atk ATFAYLE AR ¢ 70Km?olut A8 FAHoS Astd Wy} A8ZTo] FNE
AG 3, 2HFAh
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3. WY U UE
3-1. HHALEHS| BHH &Y

He Age] AMAHE AFHos BN ARHY WP 1R FAH 2AAY
9 ¥xx=(Fig. ‘1, Inventory map of landslide deposits) 9} 2&¢] LAHEE A47] A Iso-
pleth map(Fig. 2-C, Degraff, 1985, Z &%, 1989)¢ &A%t Aold. $4 8FA7(1987.5)
7} ok ZALE Edld AP AAY EIX=2RE @Y WyF(FHF 2~25Cmel ¥) A}
B 2¥ AFH(%)E N2 ¥, oJEe2RH TN ¥ Isopleth mape ZAAFsHA HH,
CaRe ANHE Q@ 1% Wsle) Brlr1Ze] ok Degraffe 1 71 ¢ Table 13 2ol A
dagoed, AAE 2R A4ER Ao et WstE 4§ JAd(Table 2). Fig. 32 A P73
AHEFx 9 [sopleth mape FHAIZ ¥, ZZdo £AZESS 54 £4% AAEHN ojAe=
A YA Aol @E AAE] FAHNEE BAY & Utk B AFAGS AYFAL 307w A
oA B2 AALE 7L A st o8 (Fig. 3-A), A o] 78S 240 o)L ¥ AH9
AY B4 ExAHo] Ho(HA WA o 10%) AAte] 2 ¥e] vi¢ ¥(Fig. 3
-B). 0|31 % £Me B9 AAANEN ZYATFA /M FoT 24 AFAFAY #FYAHY
53 44 (Rating) & 71538HA s H(3-2-1). & AY L AAgueolrie FLE YA &%
<A vl (Granitic Gneiss) ©] —’F-E‘E-I%]-E’. SE, AFFE(SM, SC)eo EHE 71X F
th7t 10~1591H A= @esn ok oA AT 44 o AFaA TAsHE A
' UFEAHA AL A9 dn £7FRY ALY B NEE YeEhe Aol 5o, o]
9} & o] Slump-Earth flow, Debris slide 2 2%2 (Complex)] el AHAHE Holrx
%t}(Varnes classification system, 1978).

Table 1. Landslide susceptibility categories identified on Isopleth map(Degraff, 1985)

Area coverd by landslide

Landshde susceptibility categories deposits(in percent, %)

Evaluation guidelines

Negligible 1 * reference(Degraff)
Low 1~10

Moderate 10~30

High 30~50

Very high 50~70

Extreme _ 70
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Fig. 1. Inventory map of landslide deposits.

Ceilvsis of Landslide Deposit:

[:-] !-10’-{
[""} - 18

etymey ol leudslide deposita [Ju-mw

Fig. 2. Isopleth map of landslide deposites.
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(A) Slope classification for the landslide frequency

100
(%)

90

80

7

60

50

0

30

20

10

J LA ll A 1 |
123456 12345 123456 1234 1234 123 123 (Srate)
1(38%) 2(40%) 3(14%) 4(4%) 5(2%) 6(1%) 7(1%)  (Frate)
(B) Landslide frequency for the slope classification
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Fig. 3. Relationship between topographic slope and landslide frequency in the study area.
* Frate(Landslide frequency) :
1;0~5%,2;5~10%,3 ; 10~15%, 4 ; 15~20%, 5 ; 20~25%, 6 ; 25~30%,
7;30% o4
* Srate(Slope angle),
1;0~10°, 2;10~20°, 3;20~30", 4;30~40°, 5; 40~50°, 6 ; 50~60°,
7 ;60~70°, 8;70~80°, 9;80~90°
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3-2. GISE 0|28 XIZ M8 (AALEN) £

>
>
>
=
e
2
o
f
of

AL St A =12 Y 7 (Cartographic simulation) & A3 7] YA E 4 AJdHe]
Aol FFE vIXE FAJES A3 GISAI2Y oA 289 FAHd =3y
< AAstjok dth AMARAE B 840 FHEHY vty oE thge 4714 242 @
" 4 9lth(Hunt, 1986). = (D A 3 (Slope inclination and height), @) E4 % <2 (Materi-
al structure and strength), @ ¥4 (Seepage forces)# 7F¢Z(Rainfall), @ XA Fo|t}.
olgiF 245E VEoE B dTdME B9 NAANEHL AT 9/ F<1A(Table
3E AU, FBAE E ALFTH EHE 722 39 TFH FLEd B& sER
g Fo3H

3-2-1. AZAALS ARAME SR
BAHERES ALY RN T o] Isopleth mapS FHAIA ALY TS @9E A3}
A =& (Fig. 3), Degraffe o]2 10% ©¢(Table 1) dgov & Adoes PR
of A% 5% @H(Table 2)9] F3F& AANAN(1~7). 23U AAZ Aty Y7}
35% ol AL A9 Holx FUrh I, XNFAHAL TFL 1~67tA 10° (1 :0° ~
10°, 2 110°~20°, 3:20°~30°, 4 :30°~40, 5 : 40° ~50°, 6 :50°o]4) = FRAoL} =
o] AFEPY 60°olFe] FAAAG LS YetA] gdri(Fig. 3-B).

Table 2. Assigned rating for landslide frequency in this study area

Landslide f r:equency( %) Landslide susc'eptibility Rating
(Percent. of ispoleth map) categories
0~ 5 Negligible 1
5~10 Very low 2
10~15 Low 3
15~20 Moderate 4
20~25 High 5
25~30 Very high 6
30 o] 4 - Extreme 7

3-2-2. A&+ 9 9 x](Groundwater table)

Azt AAe HEF 9] 54U (Seepage force) & F$-5H, FFF¢ F7tE 33

At e ARE S ZAAA EFHE F/HA B NIFAE 9 wekA Fig. 404
o} 2ol Al 71A FEHe FHoE ERIHon, A¥ E4dFd AnesE

2 9% Asde 29eHE AU WAL You AN BAL $ao]
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St =YY 82(3-2-43)2 FEHYT. Fig. 49 4 9593 ARC/INFO ol A TIN
A5 FZ22 HEs oA Zzte] ABEES Raster 3192 ut¥E F IDRISI A X E g oj¢} Pascal
2 A4Y Z2ade olf, AHAF F ARC/INFO CoverageZ THA] H@AA GISAAH
o) A8FTE FAANAH(Fig. 5). EFH F3d A%, Assd 94X 9 AL & A
ol HAE A FZAH271F ; 1990, FZEX/MEFA}, 1989, A=) ARE ERE AP35
ot

”
(a) Case 1(R3) tb) Case 2(R2) (c) Case 3(R1)
Tel : Topographic contour Sel : Basal surface line of soil
Gel : Groundwater table Wel : Top surface line of bedrock

Fig. 4. Groundwater table(Seepage force)

Fig. 5. Analysis of groundwater table
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3-2-3. 4] A (Vegetation)

U2 BEe EYde A3 E(Shear strength) & Z7HA1719 AZF AAPEXE IR E
%ol i v, uiF Fo AFAHQA FFE AGAUY B dFA e oHF F & 2B Ed
AdAY9E Y (Density)ol w2} g9 47142 {3

@ 2P x A9 (Heavy vegetation) : 1(Rating)

@ %9 xA9(Light vegetation) : 2(Rating)

® A Y xA 99 (Grass.) : 3(Rating)

@ v} A (No vegetation) : 4(Rating)

Aol AT BREE Y3 Exo) LY (Land cover/use map)= TMYAH(1987.10, 1988.
9)E2 PCA(Principal component analysis)®} Training-set& o}4-3 =87 7)Y (Super-
vised classification), Clustering& ©] &3 7= 8 8 7] (Unsupervised classification)& 8}
o] A4 stgon, FFAR(1987.5) BHERARY 93td FRrAoz 4 ¢ S HATY
(Z2EAY, £4, =2). & d¥xeo FTEWH L US.GSe dFU L (Land use and cover
classification system with remote sensor data, 1976) & 7|23l WEF(FA A, 4Hd, A+d
FAY, 4, YdA)E 9302 P, AFAID FIFHFE Azt ARt adgy
FEAEAEdTH YA R AL=AYL FFAYG dF FHHE ol#2, ¥dAFor EF
A FoAA 71APE AYRFAZE o839 (FHIIE) AFAA o 10014 AgHE o
Al &, 479 FF& FAC

3-2-4. 7$-(Rainfall)

AeFe O dA7Ne B2 299 7E, QB FFTF @ A5 AFEL T
W3l ZEAlo] BAMo] o]FojA ot F}}. Guidicini®} Iwasa(Geotechnical Engineering In-
vestigation Manual, 1986, p. 745)& 40d7te] 7933 JAlE] SANEE FA EAM3t9 y
AEE FAHAe, o] Ev ZF BE 9P =(Danger level) FEE A5t & AT
A ol g3tk ATFARY F4FAF Aol 6~9€d FE Y W e 4FFLE T
28 4 U

@ 2,500mm/d ©o]AH(zone A) : 4(Rating)

@ 2,000~2,500mm(zone B) : 3(Rating)

® 1,200~2,000mm(zone C) : 2(Rating)

@ 1,200mm o] 3}(zone D) : 1(Rating)

B Ao 10d7H(1978~1987d) 71 ZRAB(FAIFH A, 1989.8)& 1d HEH$Fo]
1,200~1,300mm(1,223mm) ], 799 HF L 6~9¥4 Alold] 820~830mm(A A 2] 68%),
24X 7t A Z$%L 190.5mm(1984.9.1) 2 JeElgth 2 A} B AYL zone-C(2FF)ol
HIFed.
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3-2-5. £4J(Soil texture)

ALEGE(FHIEH, 1977)9}- A8 R AL 53tod FAEF Y (Unified Soil Classification
System)ol] @3o] EFEFE(Fig. 6-A)71 AU old o3 & A9 Ui FE-
AL E(SM, SC)olm Silt(29~43%) 9t Clay(6~15%)8 X &3 HMA-FHdY AAEYG]
SA 3tk &4 Fwd EXsle= ¥ @A (Gravelly sands) & 4745 (Estimated permeability)
7} ¢ 107m/s2HN B 93 2HA B3FE=Yg(Higher hazard) 2.2 EFHU EXAHo| Y
A 0~5% A Qo] ZFHEE 7}FAE O(zero)o] ¥AHUD & EFEL 289 TF
2 EA(Silte} Clayel &3, F5AF, 84)S 2estd e o] EFIAG

(@ SM(Silty sands) : 1(Rating)

@ SC(Clayey sands) : 2(Rating)

@ ML(Silts and very fine sands) : 3(Rating)

Fig. 6. Soil and Geology.

3-2-6. A4
B4 248 A A4 22 F /ME 228 AL AW, Fe, FIAW A9 A2FA
Solth & A7AGE FaY W] Ae Fo® ¥ HYYY WAANGo 2N xFo B
Yol o} BFsE H¥ FNES PR AL WA AREFLE FHH Urk(Fig. 6-
B). A4d AFY L&Y, EF, Ass) B4 onl 2dg AW S4o] 1
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AfQonz otdd tlgh 3 (Hard rock-1, Soft rock-2)%t AR o2 257 BEF3Ach

3-2-7. 39 A AA e FE(Classification of stability rating)
A7 8250 A 530 A F 2189 FoEY WE 715X (weight) 7} - H U
on, FAANAANEA LS AT HFH/IX(SR)= ot e} o] AZF@h(Table 3).

SR=TwxTr+LwXLr+Gw XGr+Vw X Vr+Rw XRr+
Sw X Sr+Qw X Qr+Bw X Br+Cw xCr
SR : Stability rating
Tw, Tr : Table 34+ 77/F 8496 thit 715 %] (Weight) 9 T 5 (Rating)

B A7 A14-¥ ARC/INFOAI2H L N2 YAFHEe THY $4 R FHHAAE ZE
EWEY $4ARES #AHe2A SRY ARL AssA stgon, 44 7YY SR
W 4-4602 YEg JAFANTFE FEI) 95 SRFMHZF) dd dH(}
2%)9 %3 EEEE RN, 2 FEFAZAA 7MF FEAH WEE Hole 349
) = 3 (Break point : SR=15, 20, 25)& A& 3] 4FE 8 H(Fig. 7, 8).

Table 3. Summary of the Weight and Rating System for Regional Geologic Hazard Model

~ Factors Weight Rating
1. Topographic slope(Tw, Tr) 5 1~6
2. Landslide frequency(Lw, Lr) 4 1~7
(correlation between topographic slope and frequency)
3. Position of Groundwater head(Gw, Gr) 3 1~3

(Proximity to water table or springs)

4. Vegetation(Vw, Vr) 2 1~4
5. Rainfall(Rw, Rr) 2 1~4
6. Soil texture(Sw, Sr) 1 0~3
7. Rock quality (hard/soft, jointing) (Qw, Qr) 1 1~2
8. Bedding dips in the direction of potential failure(Bw, Br) 3 1~2
9. Condition of bedrock(Cw, Cr) 2 1~2

Stability Rating(SR):
« SR=Tw X Tr+Lw X Lr+ Gw X Gr+ Vw X Vr+Rw X Rr+Sw X Sr+Qw X Qr+ Bw X Br+Cw xCr
(Tw, Tr . Weight, Rating)
@ Stable : 0~15
@ Potentially unstable : 15~20
® Unstable : 20~25
@ Very unstable : above 25
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Fig. 7. Ovelaied process.

Fig. 8. Production of final map.
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4. TX get By

E 438 9std A" 27] AEZ(Data layer)5& 107)(Table 4)24 Scanning,
Digitization, Vectorizing, Editing 59 #3& %3t9 ARC/INFO¢] Coverage® WHEH ¥ A
2902 4YHUL. JIREE 1/25000 NYPE7} ojgHRon, & ARES RE JRUE
& 71EE Yo ANEFFA AN F A]’*ﬂ Wel A TM(Transverse Mercator Projec-
tion) =}l T53 EAHLE AT SAHAFZ(AF, do))Eo] AAHUT. DEM(Digital Eleva-
tion Model) & S MejA F&¥ Digital line data® 71202 sPom AYLEY 5& 94
A} TIN(Triangulated Irregular Network) A&7 %2 ¥HEse A &4 th. DEMAAA]
A" 7144 (Hardware)e HjoaE 0.000201%2 BHE¢ watdc. TMYASL 780y
(Geometric correction) FA A TMEHo| FF F dA4AxdHNLH, 5]5°éla}° GISA| &
Hoz A4 BML IY A8 FEL FANAT. ‘

Table 4. Data layers for the regional geologic hazard model

. Topographic map : Topographic contours, Roads, streams(3 coverages)
. Inventory map of landslide deposits

. Landslide frequency map

Isopleth map of landslide deposits

. Soil classification(Texture)

. Soil depth

Land cover/use map

. Geologic map

. Boring data map : Sel, Wel, Gel, Sth, Wth, Th(6 coverages)

. Point feature : wells, schools.

© PN o U WD

—
[=]

5. XIAM = 24 % BI}

AFHoz BI04 FIXAAN=(Fig. 9= g 5&*(3“-’5})‘=° A87t F3HE AY
gt 32&50 AAHUT. 2yt A Gite] dF G2 A8} F1E A EY $F9
AAANEA o] 7} Aoz 7IdAd. A4 BERA: Ad € AS(GY 2 $F4A)
9] Ao} wtet ZA FHLHI]) W Eo ole Ree] wFEF Heo] Qth B AFAYGL 1,25 F
(Stable-Potential unstable)o] HMAle] o} 81% (153 :57%, 253 :24%)8] B¥SZ Ho|x
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M@ ARE Aols, ARAA} 10°0% Aol BESE 25F AL EFE(ML:
R3)3% A &+A(RI)Y & TF WEoW, olaid FFEL A9 FA87E 54&
I#F 7HEx] W3t g 2AE £ Atk 3,4%F A 9 (Unstable-very unstable, 3 : 12%,
4:7%)L AR e & WE&(20~30%)F AFAAHE 30°)7F FALLE FFAD 2
MZA 9 oo zAtel AR AR H

Fig. 9. Regional geologic hazard map(3d).

6. 48 4 E9

GISe] A=RYATE ol&3td MEd FAAAAN EHEFE o] 8F A5 WIS
AAAHA AW gL ME AR BAHoz EAE £ Ao 2T AHEH L AHA
2P APHor FAY F USS EE dF 75 AQAANCIHIHE F4 AT
X A g Ha3d 5 de FHol Uk ATFAYGL Uy F2 AFAL A€ A
AAZA HF AAEE AZAd e B AAHo2 dAeke g FAHHo] o3, A
gho] R E AQez AHEM. 2y 3,458 A =24 R FAFTAE ABIA
g e AAF AstANt] E4AT H AMA R 77 988 BYAAA BAHR
B AT 84, FF 2 7SR FAL AETI 908 BAst A AdEH 5
ol wet 2AEoof 3w, & AFNA 4F 84 F M FLEY AL AYAAL AAH
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AN E 2 A £, X AP AR (Digital elevation model) 2] FEFH A3 EA
Age A¥re AR GIS Map(FAAZANE) Yo 2FH 4E& stdh. & A7
o2 A AR A KA 2 (Geo-hazard Information System) G 7]x7F 2 RAojn, 87
AZATE A3t 2 €44 JIddrh

x_Tl_.E.‘-l
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