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Analysis of Debris Flow Deposition based on Topographic
Characteristics of Debris Flow Path

w1z’ - exs”
Kim, Gihong - Youn, Junhee
Abstract

Recently, the frequency of debris flow disaster has increased, which is one of the natural disasters during
extremely heavy rainfall condition. This paper described the analysis method about deposition characteristics
of debris flow using topographic characteristics of debris flow path. First, we observed topographic changes by
differencing high- resolution LIDAR DEMs acquired before and after the occurrence of debris flow event. We
assumed that deposition on outside of debris flow path was generated by movements due to the inertia of debris
flows. Then, we analyzed three topographic characteristics of debris flow path: slope in flow direction, transition
angle of flow path, and the net efficiency(L/H) of debris flows defined by the ratio of transport length(L) and
elevation difference(H). We applied this method to Umyeon Mountain debris flow event in July 2011. The results
showed that deposition on outside of debris flow path due to the inertia of debris flows was significantly related
to the transition angle of debris flow path. Also, we figured out that there were more frequent such depositions
in locations where the ratio of 'transition angle / (L/H)' is over 8.
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Fig 2. Transition of debris flow direction
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Fig 3. Overview of study area and data set (a) Aerialphotograph, boundaries of basin and paths of debris flows (b) 1m resolution
DEM derived from airborne LiDAR data (c) Digital soil map about effective soil depth (d) DEM difference result between before
and after debris flow event. Songdong basin and Hyungchon basin are located at left and right polygon in the (a), respectively
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Table 1. Deposition distribution based on slope in Hyungchon basin

non-deposition deposition |
Slope count accumulated count accumulated depo(scl/t;ig)r atio dglc)(c)lsli[tr;(l)lna:g(tlio
@) count © count (d/b+d)
(b) @

Over 30° 5 S 0 0 0% 0%
25°~30° 8 13 1 1 11.1% 7.1%
20°~25° 19 32 7 8 26.9% 20.0%
15°~20° 18 50 5 13 21.7% 20.6%
10°~15° 19 69 7 20 26.9% 22.5%

Under 10° 5 74 3 23 37.5% 23.7%
Total 74 23
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Table 2. Deposition distribution based on angle of transition in Hyungchon basin

non-deposition deposition lated
i . accumulate
angle of transition count | Accumulated| . |accumulated depo(scl};(iré)ratlo deposition ratio
@) count © count (d/b+d)
(b) @

Over 30° 2 2 4 4 66.7% 66.7%
25°-30° 1 3 6 10 85.7% 76.9%
20°~25° 2 5 2 12 50.0% 70.6%
15~20° 4 9 5 17 55.6% 65.4%
10°~15° 17 26 6 23 26.1% 46.9%

Under 10° 48 74 0 23 0.0% 23.7%

Total 74 23
Table 3. Deposition distribution based on L/H in Hyungchon basin
non-deposition deposition lated
.o . accumulate
count accumulated count accumulated depo(sclgg_lé)ratlo deposition ratio
L/H @) c%g;lt © c(z(lil)nt (d/b+d)
Over 3.0 10 10 1 1 9.1% 9.1%
2.5~3.0 24 34 11 12 31.4% 26.1%
2.0~2.5 23 57 6 18 20.7% 24.0%
1.5~2.0 17 74 5 23 22.7% 23.7%
Under 1.5 0 74 0 23 0.0% 23.7%
Total 74 23
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Table 4. Deposition distribution based on slope in Songdong basin
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(b) @

Over 30° 6 6 1 1 14.3% 14.3%
25°~30° 13 19 1 2 7.1% 9.5%
20°~25° 20 39 3 5 13.0% 11.4%
15°~20° 31 70 5 10 13.9% 12.5%
10~15° 2y} 112 5 15 10.6% 11.8%

Under 10° 46 158 7 22 13.2% 12.2%

Total 158 22

Table 5. Deposition distribution based on angle of transition in Songdong basin
non-deposition deposition
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25~30° 4 7 2 8 33.3% 53.3%
20°~25° 8 15 3 11 27.3% 42.3%
15°~20° 13 28 3 14 18.8% 33.3%
10°~15° 33 61 7 21 17.5% 25.6%

Under 10° 97 158 1 22 1.0% 12.2%
Total 158 22
Table 6. Deposition distribution based on L/H in Songdong basin
non-deposition deposition
I, . accumulated
L/H count accumulated count accumulated dep"(sc'};ﬂ)mt“’ deposition ratio
@) count © count (d/b+d)
(b) @

Over 3.0 67 67 9 9 11.8% 11.8%
2.5~3.0 37 104 7 16 15.9% 13.3%
2.0~2.5 34 138 2 18 5.6% 11.5%
1.5~2.0 20 158 4 22 16.7% 12.2%

Under 1.5 0 158 0 22 0.0% 12.2%

Total 158 22
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Fig 4. Deposition scattergram of Hyungchon basin (a) X-axis is an angle of transition in degree, and y-axis is a slope in
degree (b) X-axis is the angle of transition in degree, and y-axis is the L/H
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Fig 5. Deposition scattergram of Songdong basin (a) X-axis is an angle of transition in degree, and y-axis is a slope in degree
(b) X-axis is the angle of transition in degree, and y-axis is the L/H

478



Analysis of Debris Flow Deposition based on Topographic Characteristics of Debris Flow Path

¥4 9ok Fig6& 450124999} §
o L/H M8t RojZrh FEuhe392) 2910

2 (e}
, S

v1x)9] =7)7} ek
Eohg-5o]
A skl 9770 Ae] Hat LI 242900
Rel9] S 17 §5t32] 1807 A92] H# LH: 2.930]
R e D R CEERE S
sl Bl Aol Ae] LHF 3elgon, 450h2-6010)
79 515 L9 E2lo] ISP Elt Kol ] LiHE
Sl ol Ak $E0HS Aol FokE o]

*  Hyungchon Basin +  Songdong Basin

Songdong Basin L/H

= = —Hyungchon Basin L/H

300 400 500 600 700 800 900

Transportation Length

Fig 6. L/H variation according to transportation length.
A solid line is the L/H variation of Songdong basin, and a
dotted line is the L/H variation of Hyungchon basin

o] wAsh] 7AK) 5 ol A] Ayt
UX) 2717k BEn g o ueh e Al
s, aheba] olelgt o] B4 WA
A2 7} G2 o] H3) o e
Fig 69114] H3z0] MM 2518 40mo|the] 2o 4]
Fo19] H@ A2 LIH 247k §20H2-foo] wlste] o

o2 FUSHA 27] EAF WA

o)

o
=)
tlo

Sgolo] ulate] © 2 x|
we oFe) ofifx|7} 4 Ejo]

& ok 4= 93k
Erjz LIHE ZA)Eo]
e R R S7hE S BHE o5
Agho] wHE fahit ojsmo] Bxo] wasl) Bl of
URje] 2712 gofstalet. kit ool Hae ofejgt
Helg )z 2 o] AE oldx|e] 7)o} ABE o)
Ao} 27)9] vlgw BT 4 Ak SR onze] B
o WslA Bl ABzkEo] tigt LHe) Hl&A%E 100]
A}, 8~10, 6~8, 4~6, 2~4, 20|7FC & JLES|lo] Alu HH 3=
ah& golol = 7+ 2ol Kol A7} L/He| Hla) 6v)
AFQl 7ol 4] 50%o014ke] EA Al -2 Lpehijgl o,
Fuh-folol A1 108 o)4e) 7kol 4] So%o]4ke] HA
PAIu] &8 LpeR|Lc) Tables 7 and 8- 717 8 20}-2 6]

DL ¢

pou)
[o

of>
oft 1

[}
D

T oo

»on
oZ
ol
ol
s
o
<

Zo

r rir rlo

% 3o
o]
N

o]

1L ofy

Table 7. Deposition distribution based on ratio of transition angle and L/H in Hyungchon basin

non-deposition deposition lated
angle of transition / accumulated accumulated | deposition ratio evosition rati
(L/H) count count count count (c/a+o) dep(zsll/tll)(_)'_lzi ;‘atlo
@ (b) © @)

Over 10 3 3 12 12 80.0% 80.0%
8~10 2 5 4 16 66.7% 76.2%
6~8 11 16 2 18 15.4% 52.9%
4~6 11 27 4 22 26.7% 44.9%
2~4 24 51 1 23 4.0% 31.1%

Under 2 23 74 0 23 0.0% 23.7%
Total 74 23

Table 8. Deposition distribution based on ratio of transition angle and L/H in Songdong basin
non-deposition deposition lated
angle of transition / accumulated accumulated | deposition ratio e A
(L/H) count 'é Olll;lt count léoulin t (c/a+o) dep(zsll/tll)(_)'_lzi ;‘atlo
@ (b) © @

Over 10 6 6 8 8 57.1% 57.1%
8~10 6 12 1 9 14.3% 42.9%
6~8 12 24 3 12 20.0% 33.3%
4~6 17 41 6 18 26.1% 30.5%
2~4 54 95 3 21 5.3% 18.1%

Under 2 63 158 1 22 1.6% 12.2%
Total 158 22
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