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ABSTRACT

In this study, the amount of debris flow was calculated through the empirical equations of RUSLE, NILIM, and Marchi, which are widely
used to calculate areas affected by debris flow, and debris flow measured through precise measurements and field surveys was compared.
The RUSLE method over estimated by 2.13 times in the average sense compared with the measured sediment quantify and Marchi's
empirical equation over estimated by 2.83 times while NILIM's empirical equation 1.26 times, which is the lowest error among the three
empirical equation.
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South
Korea
Fig. 1. Study areas
Table 1. Characteristics of study areas
Ar Elevation (m) 7 L
Study areas eg Skjpe - Rainfall observation station 0
(km*) © min max avg (mm/hr)  (mm/min)
Wontong 66.0 27.0
Buk-myeon 2.00 16.1 504 946 658
Osek 77.5 34
Baegun 64.0 315
Bongyang-eup 1.22 12.0 275 680 464
Jecheon 62.0 23
Gungchon 110.5 43.5
Wondeok-eup 0.84 17.0 12 317 163
Wondeok 64.5 39.5

3. EA=R MY O

3.1 RUSLE EALRETF AR U

EARRETRS dEsls )B4 AA 232 Wischmeier and Smith(1960)7} 7HEet A EARGAIERS A6l
USLE(Universal Soil Loss Equation), Williams(1978)7} 7t @ 5-¢-A]9] f-&3F HFaFS 1125= MUSLE
(Modified Universal Soil Loss Equation) “12]1 Renard et al.(1997)°] ©J5ll A|A]*% RUSLE(Revised Universal Soil Loss
Equation, 578 -8 E JEAEA)2 22l Uil frEs= BEARES 55| S1al e -S40l et =] Apg A
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Table 2. Rainfall data (Factor R)
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M= (MS+ VFS)(100— CL) (6)
A7A K= ESFHAJ K ton/ ha/ R)CTH, QA AF2 52X 84 of| A Al g o= JHES TS 8ol EAS 257
S}t Table 3).

Table 3. Soil data (Factor K)

Soil series (%) Organic Wischmeier

Study Area Code Name Sand Vesr;/nf(';ne Silt Clay n?;:)e ' K %)g/ ]l [gfn;7:;
SeC Samgak 56.30 3.50 30.00 10.20 0.60 0.026
SqB Suam 61.20 13.60 19.70 5.50 1.64 0.025
Buk-myeon 0dD Odae 32.40 6.30 41.60 19.70 7.60 0.014
Hi Hwangnyong 65.80 15.40 13.40 5.40 0.24 0.026
MuB Mui 40.50 6.50 35.80 17.20 6.55 0.014
OnC2 Osan 41.10 14.70 24.70 19.50 1.96 0.020
Wo Wolgok 45.20 9.90 35.30 9.60 2.70 0.030

Bongyang-eup

SqB Suam 61.20 13.60 19.70 5.50 1.64 0.025
SNC2 Songsan 46.80 10.90 25.00 17.30 2.41 0.022
OnC2 Osan 41.10 14.70 24.70 19.50 1.96 0.020
ScB Sachon 26.20 6.30 42.30 25.20 3.80 0.026
SgC Samgak 56.30 3.50 30.00 10.20 0.60 0.026
Wondeok-eup YeB Yecheon 38.60 14.60 34.20 12.60 1.46 0.039
SAB Sangju 61.40 9.50 22.90 6.20 1.08 0.023
NkB Noegok 66.20 5.50 21.30 7.00 0.52 0.021
CaD2 Cheongsan 21.70 4.10 56.20 18.00 3.61 0.029
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Table 4. Soil erosion factor application standard by land use

Land use Soil erosion factor
Barren 0.80
Agricultural Land 0.02
Forest Area 0.01
Pasture 0.01
Water 0.00
Urban and dry area 0.00

3.1.5 SARESE LAY

RUSLE®] ool AP =li= EFRARE 50919 § EFAAFO R olRa fE5e 79 S1olM9] EAMGES
= APk At 2lo) 7} Qlof FAPIEE(Sediment delivery ratio, SDR) 7Hid-& 8lsto] EGR] —‘E’Foﬂ/ﬂ L
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Fig. 2& 5ol A7g5IIt(Table 5).
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Fig. 2. Estimation of sediment delivery ratio

Table 5. Calculated sediment delivery ratio

Study Areas Sediment delivery ratio (%)
Buk-myeon 42.39
Bongyang-eup 56.43
Wondeok-eup 24.05

3.2 Marchie| Z&A!
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T, = 3600(0.6754 ) (15)

9 H8-0.2 Marchi(2004y= B4 T fEEA0] f238 4 9 folaae] 4ol ek Baslglon],
2121 9] 4= Table 67} 2T,

Table 6. Input variables for Marchi’s empirical equation

Study Areas AQ o Qp T. a. Qe a ..
(km?) (m/m) (m?/s) (s) min max

Buk-myeon 2.00 2.59 9.75 3,436.54

Bongyang-eup 1.22 0.28 9.81 2,684.03 1.60 2.23 2.90

Wondeok-eup 0.88 1.28 9.83 2,271.76
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Table 7. Input variables for NILIM empirical equation

A 0 p o 0] Ry
Study Areas o o e Gy
Y (km?) ©) (kg/m?)  (kg/m?) ©)  (mm/hr) :
Buk-myeon 2.00 12.20 446.80 0.20 041
Bongyang-eup 1.22 13.30 1,000.00 2,650.00 37.00 353.30 0.21 0.33
‘Wondeok-eup 0.88 1.4.90 484.00 0.21 0.33
3.4 JARAL ZIRE 0|83 EAIRETF A
H o 1% ALTAY 2] Q] Q1A B Al 011419} 11173/\] U ddjof] AR EA 70| SERE A -]l AAF
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Fig. 4. Overview of on-site research (Wondeok-eup)
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Table 8. Result of On-site research

No. Average erosion width (m) Average erosion depth (m) Distance (m)
1 13.9 0.6 80
2 12.9 22 339
3 7.5 1.7 230
4 10.1 0.6 298
5 14.0 34 452
6 9.2 1.9 1,014
V=S (Lx BxD), 22)

24 LIDARE 28517 1Al S A A i%*% 2]|99] 1&%’%@ AvtE B A FA=E GIS T
= AF . AR <ol EA
A Bk, A P83 40 7 204,131 m?, 10,066 m3, 54,266 m® 22 UFEPITH Table 9).

Table 9. Calculation result of on-site research and precise survey sediment yield

Study Areas Sediment Yield (m?)
Buk-myeon 204,131
Bongyang-eup 10,066
‘Wondeok-eup 54,266

RUSLE, Marchi(2004), NILIM(2016)2] EARG-ESF AP o] 85}0] BEAMETS AT A= Table 107} 2]
LERG T

Table 10. Comparison of sediment yield according to empirical equations

Proposed equations Marchi (m?) .
RUSLE (m®) - NILIM (m®)
Study Areas min max avg
Buk-myeon 356,212 358,918 650,538 504,728 201,093
Bongyang-eup 29,895 32,431 58,710 45,602 16,531
Wondeok-eup 91,110 58,504 106,039 82,272 62,763
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Table 11. Result of sediment yield

Sediment yield (m®) / Difference (multiple)

Study Areas

Field measurement RUSLE Marchi (avg) NILIM
Buk-myeon 204,131 356,212 1.75 504,728 2.47 201,093 0.99
Bongyang-eup 10,066 29,895 2.97 45,602 4.53 16,531 1.64
Wondeok-eup 54,266 91,110 1.68 82,272 1.52 62,763 1.16
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