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Abstract: Recently, climate change has gradually accelerated the occurrence of landslides. Among the various effects
caused by landslides,debris flow is recognized as particularly threatening because of its high speed and propagating
distance. In this study, the impacts of various factors were analyzed using quantification theory(I) for the prediction
of debris flow hazard soil volume in Seoraksan National Park, Korea. According to the range using the stepwise
regression analysis, the order of impact factors was as follows: vertical slope (0.9676), cross slope (0.6876), altitude
(0.2356), slope gradient (0.1590), and aspect (0.1364). The extent of the normalized score using the five-factor
categories was 0 to 2.1864, with the median score being 1.0932. The prediction criteria for debris flow occurrence
based on the normalized score were divided into four grades: class I, >1.6399; class II, 1.0932-1.6398; class III,
0.5466-1.0931; and class IV, <0.5465. Predictions of debris flow occurrence appeared to be relatively accurate
(86.3%) for classes I and II. Therefore, the prediction criteria for debris flow will be useful for judging the
dangerousness of slopes.
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Figure 1. Map of the study sites (The red circles are location of debris flow).

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

Category

Factors

1 2 3 4 5 Total
Slope gradient <20° 21~30° 31~40° 41~50° S51°<
React. no. 14 65 110 43 31 263
Aspect N E S w
React. no. 101 19 108 35 263
Vertical slope Concave Straight Convex Complex
React. no. 199 4 53 7 263
Cross slope Concave Straight Convex Complex
React. no. 224 8 25 6 263
Altitude <400 m 401~800 m 801~1,200 m 1,201 m<
React. no. 19 90 109 45 263
position Upper Middle Lower
React. no. 115 104 44 263
Stream order 0 1 2 3<
React. no. 48 100 81 34 263
Forest type Coniferous Deciduous Mixed
React. no. 6 51 206 263
Parent rock Igneous Metamorphic
React. no. 145 118 263
Soil depth <15 cm 16~30 cm 31~45 cm 46 cm<
React. no. 189 43 18 13 263
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Table 2. The stepwise regression analysis debris flow sediment and factors.

Variables Regresgion Standart Model R? F Prob>F

coefficient error

Constrant 78.825 8.056
Concave (Vertical slope) 491.923 41.332 0.145 44.329 0.000
Complex (Cross slope) -396.410 44.666 0.360 73.177 0.000
1,201 m< (Altitude) 52.097 12.381 0.387 54.528 0.000
N (Aspect) 22.975 8.771 0.402 43.393 0.000
801~1,200 m (Altitude) 26.251 9.588 0.414 36.334 0.000
31~40 (Slope gradient (*)) -18.612 8.862 0.424 31.415 0.000
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Table 3. Normalized score of each category and range.

s Al0E AllE (2021)

Factors Category Mean score Normalized score Range
Concave 0.8905
. Straight -0.0551
Vertical slope 0.0771 0.9676
Convex 0.0957
Complex -0.0771
Concave -0.0066
Straight -0.0214
Cross slope 0.6657 0.6876
Convex 0.0219
Complex -0.6657
<400 m -0.0149
. 401 ~800 m 0.0268
Altitude 0.0149 0.2356
801~1,200 m 0.1455
1,201 m< 0.2207
N 0.1257
E -0.0107
Aspect 0.0107 0.1364
S 0.0152
W -0.0056
< 20° 0.0126
21~30° 0.0559
Slope gradient 31~40° 0.1033 -0.1033 0.1590
41~50° -0.0178
51°< -0.0317
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Table 4. Score table for prediction of debris flow susceptibility.

Y77 B7F 71 69

Caregory
Factors
1 2 3 4 5
. Concave Straight Convex Complex
Vertical slope
0.9676 0.0220 0.1728 0
Concave Straight Convex Complex
Cross slope
0.6591 0.6443 0.6876 0
. <400 m 401~800 m 801~1,200 m 1,201 m<
Altitude
0 0.0417 0.1604 0.2356
N E S W
Aspect
0.1364 0 0.0259 0.0051
. <20° 21~30° 31~40° 41~50° 51°<
Slope gradient
0.1159 0.1590 0 0.0855 0.0716

Table 5. Prediction score for evaluation of debris flow
susceptibility by score table.

Table 6. The number of debris flow occurred by susceptibility
class.

Class of debris flow Prediction score Remarks Class of debris flow Number of Occurred
hazard area hazard debris flow percentage(%)
I 1.6399< 25 I 198 75.3
I 1.0932~1.6398 50 I 29 11.0
il 0.5466~1.0931 75 il 30 11.4
I\ <0.5465 100 v 6 23
Total 263 100

EAXR 7 A5V B EA 5

7Hs/d ™2 1.6399 o, I5H(EAF TA7F4E 5)
1.0932~1.6398, MIS-HEA T W74 &) 0.5466 ~
1.0931, IVSZ(¢HA) 0.5465 o]at= vrebygch.
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Measurement

--------- Estimation

Debris flow length

T 21 41 61 81 101 121 141 161 181 201 21 241 261

Survey plots of debris flow

Figure 2. Compared With estimation value and measurement
value in debris flow length.
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