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Abstract: This study was carried out to propose the criteria for the prediction of landslide occurrence through
analysis the influence of each factor by using the quantification theory. The results obtained from this study are
summarized as follows. From a stepwise regression analysis between the landslide area(m?) and environmental
factors, the factors strongly affecting the landslide sediment(m?) were the Parents rock (igneous), cross
slope(complex), coniferous forests (forest type) and slope gradient (21~30°). According to the range, it was
shown in order of Cross slope (0.2922), Parents rock (0.2691), Forest type (0.2631) and Slope gradient (0.2312).
The range of prediction score of landslide occurrence has been distributed between score 0 and score 1.0556,
the median value was score 0.5278. The prediction for class I was over 0.7818, for class II was 0.5279 to
0.7917, for class III 0.2694 to 0.5278 and for class IV was below 0.2693. The prediction on landslide occurrence
appeared relatively high accuracy rate as 72% for class 1 and II. Therefore, this score table for landslide will
be very useful for judgement of dangerous slope.

Key words: landslide, prediction score, evaluation

I —

A=)
=<t
SHak

gul

SEjutete] 739 AR A A1 F2 7190l
A5 A7l A7= JAFe-9 799

Tk HE SR QS FHA 59 A
' 309 7H(1971~2000) 21Ut S 532 1,312
mme| A=, 2 20003 H(2000~2009)°1 = 1,389 mm

F1ooX

pul

= o
o=

mlm rot

_ﬂ

=
=

®

N

*Corresponding author
E-mail: mhs@gnu.ac.kr

233

e 7143 de] A oS
TH(Cho, 2011).

2 T EARAIE| 7 A o] AAkE EAL -5 Y
EXNS BEXNFE WHstAA A3 3 w2 EAF
HEo] 253 FH, £2 2 A4S G99 ¢y
2 22 71 7= Al FthMa and Jeong, 2007; Korea
Forest Service, 2012). 53], #= 1037H(04-13) AH

A
&



234 EEEIHEREEE A1038 A 2T (2014)

ARAME] A A2 456 haBA] A2-2] Bk A (339 ha)
B}l o o] #AslY 2 th(Korea Forest Service, 2014).
o] g AL A E cMdstal HaE FHAaxsteh] #sl
A At o] HEhe 5 H AR EE Y] o5 5
A5 gotshe Zlo] Fasitt

FH 2 = AR el el A= AR A8 Q] B4
Z} AFAFE) # 7H(Choi, 1986; Ma, 1990: 1992: 2001) X
GISE o] &3 o =7]& A7 (Kang et al., 1999; Lee,
2001; Lee, 2005; Choi, 2010), 2FAHE 18 %= AP A 25
2 ]34 7717 L (Ministry of Science and Technology,
2006), 75AS =& AP H7HKim et al.,
2008), ~HAFE] HAYA] o] F-2 9]¢+ Topographic Position
Index®] A-84 A (Woo et al., 2008), AFALE| A ] o =
92 A 7+71& 719 (National Emergency Management Agency,
2008), = H3-A 2] ARl LA AIFA A ST TN
(Ma et al,, 2008), 7143 AHAEE 553 2AE 93
2] | Z71% 7o and Jo, 2009), 2R 9] AFAE <]
= 4 o, AHA|AE F2(Kim et al., 2010) 22 EALA S|
WA =S 93 EUGHR S HLTEA 74E(Oh et
al,, 2011) 5 B2 A77F XY=L ek A RE ARALE
= QA% Tk A v Wt glov], B e
4 Ao Feuo] A ek WAL glo} Faxe
AT HAS BF 27] BAAAAL P53
AAA Gl thek ek RUE P A" 53 F oA
75 T ool ATHMa, 1994; Ma et al., 2008;
Korea Forest Service, 2012).

=3, 220 2AtE AokAT AHE 7 AR
Hoz o]%omz Aoms e SAE Aaso)
A E Ao FaAelo] 7 BAAASle] B
ﬂ%ﬂléﬁﬁﬁ%ﬁ#é7h@4ﬂ%%%ﬁlﬂ@ﬂ%
EEDEEERE =L

wehi]  APE Ao APIAS 7o sel Ak

2 B

¢

B FoAo Mg B 27RAAI 2 Yo 88 54
S = e BAAE FAHSZE A Aol mE 7t
AR 7 EAS Fate] A HAEAN S
A5 F Ae 7IHES NITOZH ARAtE] BAYO = <
g 2 A E HAS S 4 e e JRE
Al gatarzr gkt
ME W

1. ZACHAX] 3 &=

B A= 20059 89 2d~3Y 7|7 F A Qhel|A]
et A7 g 717 ASH 02 FYEHEA A

N Y

F 15~108 mme] FF97F HE H2Ee A5, 75
=, R, FAL, AeA] AUlE A E ST ARAL

B7L AR Aok 499 £9EHE A% oz )

< HBFHo] AFA7F 279.5 mmEA 7P A, A

42 mm-4 39724 EO& @%"* oi ‘H%l‘jr 71%32—‘%

29 o}oq A E T 200 mm7t FAE Aok,

A, FraolA JEH o2 WA skt 3 A9

T g ol AFA1Y] g Al 500 e S

Z7sh= 108 mme] J55-97F BAYEIATH Chang, 2005).
AR @ EFIAL A % Qe A3 ZARIARS] A

e 7180 AT ARE Farste] 2k WA e 1171€]

M= **X*é}"iu}(cm 1986; Ma, 1994), 53] A4

ZAFE 7] 45E Table 101 UERA vhe} 7ho] At

Z 1827l &x0lt}
1) EHHA(m?) : AALE] Dol x o7 ALt 3t
2) AFHZJAHC) : ClinometersS ©]-&3le] =% g
3) AARS] - A¥ = 2 CompassE ©]8-31] 4
(NE, SE, SW, NW)& 3 3},

4) AFAFE : ARAEY A T B U S B
™), =), AA0O), BFMSZ i 3

5) sl al(m) : A=A B AP =N S| 2
=273 ¢

6) AP A] : AT TR O] 1A E AP, AHE A
SRR, i

7) s Ak ¢ 1/25,000 Zl

ﬁ

=2l A Horton-Strahler2]

nk2lof] o)
8) U : ﬂzll*% oH 44, 359, £59
o7 FE g

ik
N

).
ol
Lo
N

1A
12) g;r_x]ﬁ(cm) . /\]-/\].EH HL/@;{] 01)5}
&=

o] A28 ZAste] LB

A AN S HFe R T
Aol e A= AHIA A AL, A 2
S AZer] 8 4 71 A7 AsE F
arste] QIAHE Table 19 22 AP = sl
(Choi, 1986; Ma, 1994). 2ALE] HHAYA Y 2w 2o &=
BE QA7 S S o IS vIAL leuR, o
AR B AATE o= Hrme] GFE PIAAL A=
gal7] flated, FEHA(Y: SAUE m?)7t p- 1719]
AT (Xn: AFH R A Abel] ofste] wskehs 71 shed,

N

A3l AETHE

S



pil

ASAHDIL 7O B2

o22] 4] 19 ofsle] DA 3|84 (stepwise regression
analysis)S AAIIA T dutd o7 3| REL ozt &
o BEs AAAFR)E Foed, ©AE 3%
A2 By destE 98 AAE shuehy Eoi7hd
A 7}"0} FIFE Bol Fe dASTE At FHF 9

A5 a7 ",

Y =Bo+B,;X;+B,X,+ - +Bp_;Xp_, Q)

T3 A 3R A F8E FHeElase] el ak
O 2 At B ARG S o 5ak] S8l A
A B HA T WA 7)) $R1IAkete] BAE
3} o] E(quantification theory)S o83l 2z AAL9
category's WHE3EE AAJ3aL, o] 5 WHE3EOlA category
9} categoryZFe] Ao AAE FEslo| ol whe} the 24
20) 9]8}] cross S 2HJ5HA Eoh
M i n

TN+ 3 1Y 2kfIm(ik) = 3 yidi(lm) 2)
j=1 k=1 i=l

9o ZAlo

== o1

1) Score A4k

scoreA|AFS crossEOIA FEEHALH, crossE+= nz}
] Hhsgoclgzq AX = POEP: z‘sgod/\l o] 5101’ M;q] zﬂ}\}g
Agd X=A'POIX L3S AT 7} categoryl] Wt

AAFE] BRA $]8 A 9] ol = 2l 7} 235

AArE X5 score® A H T

2) Range A4t

7} QA7) AL AAA (mAEA o] HXE S
F35k= shbe] A EZEA] rangeE AHEEI oM, o] 7}
Q1] category™ At (Normalized score)2] Z )=}
H oo MEHOR Tho] 2 39 ¢Jate] AlLtsith

R(k) = max(xk) — min(xk) 3)

Note) max(xk): KHA S12Fe] categoryell 7|o4gh el
(Normalized score)2] ZthX]
min(xk): kHA Q12| categoryell 7133k Ah
(Normalized score)2] 4%
ol 7E% HEE& AR BHHTE 7o 2 st 4b
A g o SekaL, AAte] YA A o] 53
A2 AL E vlaste] o S7]Ee] AEAS Hrlskilth

1. AAREH SO WE 2t olxte] TlojE 4
ATk Ak A :

Hom ¥IRAN 1 ol JFFhe AE BE7]

Table 1. Classification and reactionary number of each factor and category.

Category

Factors

1 2 3 4 5 Total
Slope gradient <20° 21~30° 31~40° 41° <
Landslide 10 83 78 11 182
Aspect NE SE SW NwW
Landslide 53 37 44 48 182
Vertical slope Concave Convex Straight Complex
Landslide 70 3 59 50 182
Cross slope Concave Convex Straight Complex
Landslide 100 55 2 25 182
Altitude <300 m 301~400 m 401~500 m 501 m<
Landslide 19 51 85 27 182
Slope position Lower Middle Upper
Landslide 21 97 64 182
Stream order 0 1 2 3 4<
Landslide 49 63 16 44 10 182
Forest type Coniferous Deciduous Mixed
Landslide 124 20 38 182
Parents rock Metamorphic Sedimentary Igneous
Landslide 7 69 106 182
Forest type Natural Forest Artificial Forest
Landslide 30 152 182
Tree height <5m 6~10 m 11~15m 16 m<
Landslide 27 19 106 30 182
Diameter of breast height <6cm 6~16 cm 17cm <
Landslide 22 41 119 182
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Table 2. The stepwise regression analysis between landslide area and factors.
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Variables Regresg,icn Standard Model F Prob>F
coefficient error R?

Constant 350.844 406.721

Parents rock (Igneous) 1359.009 358.663 0311 19.234 0.000

Cross slope (Complex) 1760.886 499.856 0.390 15.960 0.000

Forest type (Coniferous) 1188.196 373.068 0.446 14.614 0.000

Slope gradient (21~30°<) -762.973 354.531 0.468 12.343 0.000

Table 3. Normalized score of each category and range.

Factors Category Mean score Normalized score Range
Metamorphic -0.0101

Parents rock Sedimentary 0.0101 0.0255 0.2691
Igneous 0.2590
Concave 0.0648
Straight -0.0576

Cross slope Convex 0.0576 00124 0.2922
Complex 0.2346
Coniferous 0.2141

Forest type Deciduous 0.0490 -0.0490 0.2631
Mixed 0.0636
<20° -0.0115

. 21~30° -0.1209

Slope gradient 31-40° 0.1209 0.1459 0.2312

41° < 0.1103
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Table 4. Score table for prediction of landslide hazard area.

Caregory
Factors
1 2 3 4

Parents rock Metamorphic Sedimentary Igneous

arents roc 0 0.0356 0.2691
C ) Concave Straight Convex Complex

ross slope 0.1224 0 0.0452 0.2922
Forest Coniferous Deciduous Mixed

orest type 0.2631 0 0.1126
gl dient <20° 21~30° 31~40° 41°<

ope gradien 0.1094 0 0.2668 02312

J1d =(Normalized score) 2] HFE A4 HE 5 F(-) Table 5. Prediction score for evaluation of landslide hazard
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Figure 1. Compared with estimation value and measurement
value in landslide area.
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