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In this study, a probabilistic prediction model for debris flow occurrence was developed using a logistic re-
gression analysis. The model can be applicable to metamorphic rocks and granite area. In order to develop the
prediction model, detailed field survey and laboratory soil tests were conducted both in the northern and the
southern Gyeonggi province and in Sangjtt, Gyeongbuk province, Korea. The seven landslide triggering fac-
tors were selected by a logistic regression analysis as well as several basic statistical analyses. The seven factors
consist of two topographic factors and five geological and geotechnical factors. The model assigns a weight
value to each selected factor. The verification results reveal that the model has 90.74% of prediction accuracy.
Therefore, it is possible to predict landslide occurrence in a probabilistic and quantitative manner.
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Table 1. Result of simple statistics for the seven variables

Average Standard Deviation
Porosity 76.686 6.828
Soil Property Dry density 1307 0142
Data
Permeability 0.00018 0.00074
Elevation 244.505 0.163
Geomorpho- Slope dip direction 201.794 100.998
logic Data Slope dip angle 29.262 10.230
Slope top angle 29.533 10.530
Table 2. Result of Pearson’s correlation coefficients for the seven variables
Porosity dglrs}i,ty Pf;i?t;a_ Elevation filj(;}ejceﬁcl)ig Dip angle SIZE;LOP
Porosity T -5370 0.1563 -1222 -.0150 -.0475 0.009
Dry density -5370 T 0.0623 0.1038 0.0637 0.0927 0.0034
Permeability 0.1563 0.0623 I. 0.0063 -2074 0.1828 0.1849
Elevation -1222 0.1038 0.0063 I -.0822 04850 04702
ilggcen%ig -0150 | 00637 | -2074 | -082 | T -0779 | -1088
Dip angle -.0475 00927 | 01828 0.4850 -0779 0.8766
Slope top angle | 0.0096 0.0034 | 0.1849 0.4702 -1088 0.8766
Table 3. Result of principal component analysis
PRIN1 PRIN 2 PRIN 3
Porosity -082344 0.685110 0.124562
Dry Density 0.114745 -.641661 -291621
Permeability 0.184691 0.238792 -.658334
Slope dip direction -134739 -191211 0.625112
Slope dip angle 0.603596 0.049179 0.126397
Slope top angle 0.595808 0.120898 0.135952
Elevation 0.456587 -.090980 0.202022




Table 4. Cumulative contribution ratio

B4R A o532 A% 242y 998E A
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Original value Difference Ratio corirﬁﬁzﬁ‘;iﬁo

PRIN 1 2.32962 0.753532 0.332803 0.33280

PRIN 2 1.57609 0.456336 0.225156 0.55796

PRIN 3 1.11976 0.252853 0.159965 0.71792

PRIN 4 0.86690 0.284346 0.123843 0.84177

PRIN 5 (0.58256 0.175954 0.083222 0.92499

PRIN 6 0.40660 0.288140 0.058086 0.98308

PRIN 7 0.11846 0.016923 1.00000
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Table 5. Result of logistic regression analysis using stepwise method
Variables Regre.ssllon Wald statistics Degree of P-value
Coefficient freedom
LITHOLOGY 7.1616 2 0443
LITHOLOGY(1) 1.4068 3.6699 1 0266
LITHOLOGY(2) 0.1135 6913 1 9031
POROSITY 0.0823 3739 1 0923
DRY DENSITY 6.6785 3.8878 1 0140
UsCs 5.9514 4 5233
USCS(1) -10.3138 .0095 1 6770
USCs(2) -10.0153 .0009 1 6858
UsCs(3) -11.5952 .0048 1 6398
USCS(4) -11.5204 0111 1 6421
PERMEABILITY -1233.79 3.9825 1 0007
ELEVATION 0.0087 44712 1 0819
SLOPE ANGLE 01726 11.7587 1 .0000
Constant -10.7014 .1009 1 6765
Variable | Lithology | Porosity | DryDensity| USCS | Permeablility | Elevation | Slope Angle
44th
data Gn 83.22 1.479 SM 0.0000364 501 2
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b4

LOGIT = 1.4068x=Lithology 1 + 0.1135xLithology 2
+ 0.0823xPorosity+ 6.6785»Dry Density
-10.3138xUSCS 1 - 10.0153xUSCS 2
- 11.5952xUSCS 3 - 11.5204xUSCS 4
- 1233.79xPermeability + 0.0087xElevation
+0.1726xSlope angle - 10.7014

(13)

&} 7] A] Lithology 1: granite, Lithology 2: gneiss
USCS1:5C, USCS2:SM, USCS 3: SC-SM, USCS4
CLo]t}.

4 (13)9) A 73 LOGIT e B2 & A 24

FE2 vt 2k

EXP(LOGIT)
(1+ EXP(LOGIT))

AbAYE) g 8 =

ARG ol - HYA

B

o2 S, HlolE o] 4] Aol 4] AMAe)7} o]
R Y FRETEEY

LOGIT =1.4068x1 + 0.1135x0 + 0.0823x83.22
+6.6785x1.479 - 0.3138x1- 10.0153x0
- 11.5952x0 - 11.5204x0 - 1233.79
x0.0000364+ 0.0087x501 + 0.1726x22
-10.7014
=5.2290

EXP (LOGIT)
(1+ EXP(LOGID))

EXP(5.2290)
= (1+ EXP(5.2290))

=0.9947

RAEEP RS

ARALEY BEAYEEA] QFS BHE =1 - 0.9947 = 0.0053

uphA, 40 A A el A7 dojd e
9.47% 2} & 4 glrk

e SR AEAE 448 2R

LA Bgolt). &, HHgH o
g HolEE grlt Z ERIY=X
A& A Rolof gt} o] F A3
F= Aol HYE A #H(goodness-of-fit statistic)©]
o o}g} o} Zrth(Table 6).

ol 7 79 Waot & e A5ds I R
d 9] Fjo]~F o] gre 83.1500] 1§24 % 0.0000
ojm 2 9 B¥-& FAAI vzt lrki & 4= k.
Z, AAME 9} 3%, APHAAL FSE, AREE, B
A, Y=8E, 2] AAE ZXAY JHRY
o2 AT W AR RS R B 5 ]l

aw

Table 6. Goodness-of-fit statistics of the proposed logistic model

Chi-square Degree of freedom P-value
Model 83.150 11 0000
Block 83.150 11 0000
Step 83.150 11 .0000
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Fig. 1. Landslide probability map of Jinjeob, Gyeonggi province.

Probability
[1<30%
Bl 31-50%
. 51-70%
N 71-90%
I 91-100%

Fig, 2. Landslide probability map of Sangju, Gyeongbuk province.
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