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Development to Prediction Technique of Slope Hazards
in Gneiss Area using Decision Tree Model
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Based on the data obtained from field investigation and soil testing to slope hazards occurrence section and non-
occurrence section in gneiss area, a prediction technique was developed by the use of a decision tree model, which is
one of the statistical analysis methods. The slope hazards data of Seoul and Kyonggi Province, which were induced by
heavy rainfall in 1998, were 104 sections in gneiss area. The number of data applied in developing prediction model
was 61 sections except a vacant value. Among these data, the number of data occurred slope hazards was 34 sections
and the number of data non-occurred slope hazards was 27 sections. The statistical analyses using the decision tree
model were applied to chi-square statistics, gini index and entrophy index. As the results of analyses, a slope angle, a
degree of saturation and an elevation were selected as the classification standard. The prediction model of decision tree
using entrophy index is most likely accurate. The classification standard of the selected prediction model is composed
of the slope angle, the degree of saturation and the elevation from the first choice stage. The classification standard
values of the slope angle, the degree of saturation and elevation are 17.9°, 52.1% and 320 m, respectively.
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Table 1. Number of slope hazards occurrence section and non-occurrence section.
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Fig. 1. Soil sampling work using cylindrical mold.
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Fig. 2. Analysis process of decision tree model.
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saturation density I3 s O
dry density AZYLE O
USCS (%) U=H X
permeability E A4 O
triggering position AFALE] 2 AR 9] %] X
gravel 2} 2+ X
sand 29 X
silt / clay AE/HNE X
liquid limit o} A3 SHA| O
plastic limit A A O
plasticity index A A A O
shear strength-cohesion 7] A= X
shear strength-friction angle ) F &zt X
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Table 4. Classification table of analysis result using chi-square statistics.

o = ] . _
gAl BE B ISR AR ey FAAAN B g A
A A w2 21 6 ‘ 27
73 AR A 8] AR 2 32 34
& 7 23 38 61
Gneiss Gneiss
| i
1 55.7% 34 1 55.7% 34
' . - 0  44.3% 27
0 443% 27 Total 100.0% 61
Totai 100.0% 61 |
| |- slope angle -I
siope angle
|‘ ] <24.7 >=24.7
1 ]
<24.7 >=24.7 1 8.7% 2 1 84.2% 32
' ' 0 91.3% 2t 0 158% 6
! 8.7% 2 1 84.2% 32 Total 100.0% 23] |Total 100.0% 38
0 91.3% 2f 0 15.8% 6 |
Total 100.0% 23| |Total 100.0% 38 fL__sopesmee T
N _ _ <33.3 >=33.3
Fig. 3. Decision tree model resulting from chi-square statistics. I I
1 96.0% 24 1 615% 8
0  40% 1 0 3885% 5
}\_151]}421 n;i &46]—-.—] __l_apr]__‘_%_r_i__ Eﬁ}_s_]]' *“Q Total 100.0% 25| |Total 100.0% 13

HAth FAARAE 2AE o= AFRAAN] 71E
2 24.7°-33.3%0 ZloZ YEton AFHZAL 33.3°
o] R 73 FAARAS TS doFl= EFS] E
% 71FE 39.8%%) Ao Z et olg) e oA}
AJUF RS 0|83 SRS Hr7hr] 3l &

LEFHE ZE3IH. Table 5= ]14 A4E o]43t
SAARUYTRY dFrde] FHo =) 45}@ A
olty. 273 A(2) £ AB)E 1%6}04 AoEFH]

AEFSL AL EE 88.52%, LEFE-2 AXrEEA
11.48%2. YEIT)

_AESE - M < 100(%) = 88.52(%)
_OBRRE- %2 «100(%) = 11.48(%)

23 Fig 55 JERI XFE o83l oAMEA
UREey o=

nyge BNE Azold. aglq Wi
sle} 7o) dlamele} A9 Bar|Eusns A

Table 5. Classification table of analysis result using gini index.

|

degree of saturation

1

<39.8 >=39.8
1 |
1 83.3% 5 1 42.9% 3
0 16.7% 1 0 57.1% 4

Total 100.0% 61 iTotal 100.0% 7

Fig. 4. Decision tree model resulting from gini index.
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AR A B A 5 29 34
g A 30 31 61
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Table 6. Classification table of analysis result using entrophy index.

G BE T T T FRAA V2 FAAA A A & 7

FRAA A )2 23 4 27

FANAA N LA 1 33 >

3 A 24 37 61
Gneiss Aol o] FAAR A d&rde sursidc WA &
T SAAAADTLN 7] ZARD Brlk Aol F
0 443% 27 AR A RS 2 v abAx| Gl g AR}
== g 9 EINIAEES ENZ SAF 2 9
[Lsepesnge N AMEAPIERE S o)f3l] FAARAE AZ2dE )
<17.9 >=17.9 LAt olE sl FloAlE FAF, AU A &

| 1 _
1 0.0% 0 1 791% 34 dEZN X4E &{sl A4S AAEIHeH, o5
0 100.0% 18 ¢ 20.9% 9 %3_}% 7&],3]5]_1:5_ E]_%;q_ 7‘4_-]:].
Total 100.0% 18| | Total 10?.0% 43 (1) m%}X]Q%% A‘]%, 5578, /%]%’ % % )\_]% ‘;—é 73
{-degree of saturation] 7]Z]ﬁ_9_§/\-] 1998]{‘1 8‘% 4%_1_?_5_] 7%7]]'2] 241
<52.] >=52.1 588.5mm?| YFTFE sl FAAR A7 A=
1 I i
1 931% 27 f  50.0% 7 F7bo|th, AR AAZRAL BF Helke g F
o S 2 0 SR T 1047029 ZARKR 7hedl] S RIS T2k 77
Total 100.0% 29 Total 10;}.0% 14 7H£‘~__0]_'jl, TJ]HE]‘/“E?-Z_]_-% 277H_),}~O]]j|-
Lo 1) (2) R Golx9] d&rdlg sfaslr] $iskd &
<3209 >=320.9 49 ZARESFE £ 10404 7HeE 424 2 ER
| ]
1 750% 6 116.7% | NE AZXE A3 617040]t}. o] 71ed F73AK
O mO% 2] 0 8RS g MATZR A0l T, BTN 274,
Total 100.0% B} |Total 100.0% 6

Fig. 5. Decision tree model resulting from entrophy index.
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