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Abstract: This study was carried out to determine the distribution of factors as effected by debris flow in Ulsan
and Pusan metropolitan areas because mainly debris flow caused by typhoons and local heavy rainfall events is
mainly attributed to damage of human being ad property. The high risk degree of debris flow was to affected
by east (20%), northeast (20%) and northwest (20%) slopes with stand age class with elevation (69%) of 100-
200 (33%). Also, the risk was high in high erosion collapse degree with slope degree of 20-25° with over
300 mm (100%) of maximum daily rainfall events and 50-100 mm (50%) or >100 mm (50%) of maximum
hourly rainfall events with <5 km of stream path and <50 ha of catchment area. Landslide debris and wood
residue flow was also related to igneous rocks (73%) and bank collapse types of debrs flow (57%).
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Ro] A uaf|71A] A AL Q= A o] th(Korea Forest
Service, 2013).
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Table 1. Location of survey sites.

No. Location

1 Deokhyeon-ri, Sangbuk-myeon, Ulju-gun, Ulsan Metropolitan City
Myeongchon-ri, Sangbuk-myeon, Ulju-gun, Ulsan Metropolitan
City

Yong-ri, Seosaeng-myeon, Ulju-gun, Ulsan Metropolitan City
Samjeong-ri, Cheongnyang-myeon, Ulju-gun, Ulsan Metropolitan
City

Munjuk-ri, Cheongnyang-myeon, Ulju-gun, Ulsan Metropolitan
City

Yul-ri, Cheongnyang-myeon, Ulju-gun, Ulsan Metropolitan City

ENENVS N S

Yul-ri, Cheongnyang-myeon, Ulju-gun, Ulsan Metropolitan City
Soho-ri, Sangbuk-myeon, Ulju-gun, Ulsan Metropolitan City

O 00 1 O W

Sajik-dong, Dongnae-gu, Pusan Metropolitan City

10 Gaya-dong, Pusanjin-gu, Pusan Metropolitan City

11 Beomcheon-dong, Pusanjin-gu, Pusan Metropolitan City
12 Hwamyeong-dong, Buk-gu, Pusan Metropolitan City

13 Gamcheon-dong, Saha-gu, Pusan Metropolitan City

14 Gamcheon-dong, Saha-gu, Pusan Metropolitan City

15 Bansong-dong, Haeundae-gu, Pusan Metropolitan City

2. B4

Table 15} 2o ZANIAE RO R ENF 5o

m

SR o7l QIR EAL, W], 37, AR H
AL, Bk, A BEAR B 5 ol Jom, o]yg
AA= Fodeo] HFAA onE o3 o] et
(Figure 1).
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o] Choi(2001)7F EAlo] @& Ao F, &9] ¥e|7}
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Figure 1. Occurrence frequency of debris flows by site environment factors.
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Figure 2. Occurrence frequency of debris flows by rain environment factors.
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Figure 3. Occurrence frequency of debris flow by drainage area environment factors.
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Figure 4. Occurrence frequency of debris flow by forest environment factors.
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Table 2. Coefficient among debris flow occurrence.

AHBARJNAE 7He] FBAAE B A3 BEA R

0 2 5% oA Aol RAAE
el =T, ol9F 7+ A= Kim et al.(1998), Ma and
Jeong(2010), Park et al.(2010), Tanaka et al.(2003) &
S ol A o] AR EAAIE] EAAN =7t A kil Bars
TEH AR A3 Vel B EA RS Be(&
A), ZHEF e A B A 5% FolA
o] A#AAE e A e, o9t 22 A= Kim et
al.(1998) Park et al.(2006)°] E-APH 2 EpApH  Ex
AP A o] EARF AN =} SThaL AA S AT
oh= tha ke A3ko| O Park et al.(2010)°0] B
ok B4 o] 739 ISP T A AR EAR S EARL
Tt Avke AR AR 232 AR E T g AR

T

I 2 o

Slope

Factor

<20 20~25 25~30 30~35 35<
Correlation coefficients 0.000 -0.286 0218 0.071 0.071
Fact Catchment density

actor 12 23 34 45 5<
Correlation coefficients 0.071 -0.443 0.189 0.071 0.161
Landslide potential of >20° slope

Factor

<20 20~40 40~60 60~80 80~100
Correlation coefficients 0.071 -0.378 0.134 0.189 0.071

Rates of landslide risk

Factor

<20 20~40 40~60 60~80 80<
Correlation coefficients 0.071 .0 0218 -0.443 0.161

Soil depth Bed rock
Factor
<30 cm 30~99 I m< Igneous Metamor-phic ~ Sedimenta-ry

Correlation coefficients -0.378 0.286 -0.105 0.535 .000 -0535
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Table 2. Ccontinued.

Elevation
Factor
<100 100~200 200~300 300~400 400~500 500<
Coefficient correlations 0.105 -0.378 0.161 0.105 0.071 0.071
Forest type Wood debris flow

Factor

Softwood Hardwood Mixed forest Existence Not
Correlation coefficients 0.161 0.189 -0.327 0.071 0.071

Standage class
Factor
1 2 3 4 5<
Correlation coefficients .0 .0 -0.378 0.378 .0
Aspect
Factor
E w S N
Correlation coefficients 0.134 0.105 .000 0.071
Aspect
Factor
NE NwW SE SW

Correlation coefficients 0.134 -0.535 0.105 0.071
73 AH25°~30°, 30°~35°, 35° ©]4), EA(Im ©]3}, EAF A NxT 7P WAL, A 918 % 25 ©f
30 cm~99 cm), WHIN, E, W, NE, NW, SE, SW), 74| A &L 40~60%, 5] U= A, APFERES 7|&

YUE=(1 km/km>~2 km/km?, 3 km/km’~4 km/km?, 4 km/

km*~5 km/km?, 5 km/km? ©]7g), ARALE A4S 7HsAd o] Q) 4, YHEL 49 F, AEUEE I, IS Ta g EY
= AA} 200 042 HE(20% ©] 3}, 40~60%, 60~80%, 80% F a e 7} =9k}
o), ARAE 255 o4Fe] EEHE(20% ©]3}, 40~60%, 5 °

80% ©]4), EI(0~100m, 200~300m, 300~400 m,
400~500 m, 500m °1%), FFHFTHE, FATH), I+
(43 °1) Tl EAFLAYI Ao ZHuAE e
Ao} 5% olat FEo R WHATFE A de Ao

= bt

I HFos T AHAA A 73 Yol uhEt
ad B WA 91 9] Zo|7t Q= AR FAEH, AL UldA] <]
YA, 44 aRle] EFHA1 J3F witolzt AlRE T
o] A7 A B FARFAA A EXF {E el wEhA] Qro g BEAR A e tigh A= ARALE 2t
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