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On the Determination of Slope Stability to
Landslide by Quantification(II)
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ABSTRACT

in order to get the fundamental information that could be useful to judge the potentiality of occurrence
of rapid shallow landslide in the objective slope, factors selected on Jinhae regions in Korea, where many land-
slides were caused by heavy rainfall of daily 465 mm and hourly 52mm in August 1979, was carried out through
the multiple statistics of quantification method (II) by the electronic computer. The net system with 2 x 2
cm unit mesh was overlayed with the contour map of scale 1:5000, 74 meshes of landslides and 119 meshes
of non-andslide were sampled out to survey the state of vegetative cover and geomorphological conditions,
those were divided into 6 items and 27 categories.

As a result, main factors that would lead to landslide were shown in order of vegetation, slope type, slope
position, slope, aspect and numbers of stream. Particularly, coniferous forest of 10 years old, concave slope and
foot of mountain were main factors making slope instability.

On the contrary, coniferous forest of 20-30 years old, deciduous forest, convex slope and summit contri-
buted to the stable against landslide. The boundary value between two groups of existence and none of lands-
lides was -0.123, and its prediction was 72%. It was wel predicted to divide into two groups of them
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Table 1. A part of reaction table with item and category

Slope | No.of Slope position Mesh Mesh
Stream
10°-15° 16-25 26-35 3640 0123 Summit Side of Mt. Foot of Mt.| with j without
1 2 3 4 1234 1 2 3 landslide | landslide
\' \' \" v
2 A\ v A\ \'
3 A\ A\ \'% A%
. I
192 A v v [V
193 v v A\’ A
Note: V shows reaction pattern
Table 2. Classification and reactionary number of each item and category
Item No. Category Mesh with landslide Mesh without landslide Total
Slope 1 10°-15° 7 14 21
2 16°-25° 27 45 72
3 26°-35° 32 49 81
4 36°-40° 8 11 19
1 0 T a3y T 85 128
2 1 21 25 46
No. of stream 3 2 5 5 10
4 3 o 5 4 9
1 N 1 2 3
2 E 2 5 7
3 SE 17 19 36
Aspect 4 S 15 17 32
5 SwW 29 56 85
6 w 6 7 13
7 NW 4 13 17
1 Concave 29 27 56
2 Convex 9 29 38
Slope type 3 Straight 12 45 57
4 Complex 24 18 42
1 <10 44 27 71
2 Co* 11-20 7 9 16
Vegetation 3 20-30 1 5 6
(year) 4 Deciduous 19 73 92
S Mixed 3 5 8
1 Summit 6 T2 18
Slope position 2 Side of Mt. 46 70 116
3 Foot of Mt. 22 37 59
Total 74 119 193

*Remark: Co; Coniferous
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Table 3. Correlation coefficient between the itemns

Item Slope No. of stream Aspect  Slope type Vegetation Slope position
Slope 1.000
No. of stream -0.121 1.000
Aspect 0.037 0.037 1.000
Slope type 0.045 0.381 0.027 1.000
Vegetation 0.016 -0.024 (.109 0.089 1.000 3
Slope position -0.382 0.107 -0.114 -0.045 -0.298 1.000
ol AR Rwvmeleln & 4 glel b o] - Table 4. Normalized score of each category and
L% A HeE gk - ranee
Item No. of Normalized Range
category  score
2. EEABR B 1 0.45712  0.57532
= % #Nel ot KEBE(score)3 @l R 2 -0.00433
. Slope
(range)¥ vhebyl #Holeh all =+ BN KMol hk 3 -0.11820
Kish fpdMie] KuEfGREE 2 A o] Zlol 48 1 4 0'01550
o } el 1 0.04995 0.21675
ko] hipbik gl Ao 2 SFHR 7 ok A No. of stream 2 -0.09695
2 olulghel & 4ol A Wid, SERERE,  FLA 3 -0.04331
B, WA, G, 7REe] L BROESL A 4 -0.16680
T RIS olel Aol tpbdiol WAL 2% ; O onang L hem
gelwl b 4ol 4] b g Ladfilal, D¢ 7"~-°f ES 3 .0.02874
@Ml fEEh R 2 20 BdEel A4 el Aspect 4 -0.06325
Weh b S ol e S KM No. 1 (BHEE 5 0.07348
160 FE4)S Rt Ao, No. 2(8H ¥R 11-20 F4) 6 041407
: . - 7 0.13396
No.3 (gF#8f 2030 4E), No.4(EZEHE), No.5 1 -0.36696  1.22423
(RO Zefiel <Estar glek 2 0.42265
4 o ] . Slopetype 3 0.58778
6 TRt #mik 5 BHE ABYos T BH 1 «0‘63645
S EAT 5 glou A A2 4 et =t 1 -0.03220  1.76232
2ha i 4oM Kitbol (b dfitkol HgfEsF st 2 0.06986
Ak e A&Re l TR fERI0] gtk fE el Vegetation 3 0.53900
sapdel 2o 2 S cheb Aol ek ¢ 0.73012
N S 0.22039
28| 3 g ak IOQ‘AQ-: A A A& efilo] glch 1 0.78869 1.20977
oA sl T GHER e ERtkel L T K Slope position 2 0.09775
o] gHEk ALHol gl 105 MAA M 3 -0.42108
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Table 5. A part of estimated sample score and class-
ification by a sample score

Classified group
Mesh no.  Sample scores mﬂma—ssiﬁ ed Remarks
T 0.3608 1* 2*
2 0.0822 1 2
3 -0.8544 2 1
191 1.2426 1
192 0.2439 2 2
193 -0.2658 2

1*: Mesh with landslide
2*: Mesh without landslide

Table 7. Statlstlcs on sample score

Group (1) Group (’
Mean (m) -0.6453 0.4013
Variance (0?) 0.7360 0.7442
o 0.8579 0.8627
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Class Number Frequency (%)
interval Group  Group  Group  Group - . = = 3 §
(1) (2) (1) (2)
7421 ] 0 1.3 0 4
2.1-1.8 3 2 4.1 1.7 i
1815 12 4 16.2 3.4
1.5-1.2 9 1 12.2 0.9
-1.2-0.9 4 1 5.4 0.9 g
0.9-0.6 9 11 12.2 9.2 g9
0.6-03 10 6 135 5.0 E 2
-0.3-0.0 6 13 8.1 109 X
0.0-0.3 9 8 12.2 6.7 5 8
0.3-0.6 7 16 9.4 134 e
0.6-0.9 0 17 0 14.3 ! 2
0.9-1.2 1 13 1.2 109 .o
1.2-1.5 3 24 41 202 o oA
1518 0 3 0 2.5 J/V“’/ g g
1.8-2.1 0 0 0 0 32
Total 74 119 100 100 -~

*Group(1): Mesh with landslide
Group(2): Mesh without landslide

Fig. 1. Frequency distribution of sample scores
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