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Analysis of Soil Erosion Hazard Zone by R
Factor Frequency
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of W} EdfrAe] & 9Fe W Ho= wod

FROI: N2AYRAAH, SHHSEASAUBA|, 2Tk HMY X}, HABXIA

ABSTRACT

The purpose of this study is to estimate soil loss amount according to the rainfall-runoff erosivity
factor frequency and to analyze the hazard zone that has high possibilities of soil erosion in the
watershed. RUSLE was used to analyze soil loss quantity. The study area is Gwanchon that is part of
Seomjin river basin. To obtain the frequency rainfall-runoff erosivity factor, the daily maximum rainfall
data for 39 years was used. The probability rainfall was calculated by using the Normal distribution,
Log-normal distribution, Pearson type III distribution, Log-Pearson type III distribution and Extreme-I
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distribution. Log-Pearson type III was considered to be the most accurate of all, and used to estimate
24 hours probabilistic rainfall, and the rainfall-runoff erosivity factor by frequency was estimated by
adapting the Huff distribution ratio. As a result of estimating soil erosion quantity, the average soil
quantity shows 12.8 and 68.0 ton/ha - yr, respectively from 2 years to 200 years frequency. The
distribution of soil loss quantity within a watershed was classified into 4 classes, and the hazard zone
that has high possibilities of soil erosion was analyzed on the basis of these 4 classes. The hazard
zone represents class IV. The land use area of class IV shows 0. 01 - 5. 28lar, it ranges 0.02 - 9.06%
of total farming area. Especially, in the case of a frequency of 200 years, the field area occupies
77.1% of total farming area. Accordingly, it is considered that soil loss can be influenced by land

cover and cultivation practices.
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FIGURE 1. Location of study area
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TABLE 1. Each distribution frequency-rainfall of Gwanchon watershed

Log Log
Tlyr) Normal Sl Pearsonlil il Extreme |
2 109.1 103.6 1077 1049 103.7
5 1384 137.0 1379 1374 1383
10 1538 1586 1546 157.1 161.2
20 1665 179.0 16838 1748 183.2
5 170.1 1854 173.0 180.2 190.2
50 180.7 205.1 185.3 196.4 2117
80 187.2 218.3 193.0 2069 226.2
100 190.2 2245 196.6 211.7 233.0
150 1954 2359 202.8 2204 2455
200 1989 244.0 201 | 2265 254.3
K-S test 0.08752 0.08456 0.08799 0.08519 0.07627
2 test 7.78596 6.89548 7.17064 6.52436 6.864
skewness 0.25020 -0.23930 0.25020 -0.23930 0.2502

2 3A ZABE Log-Pearson type I Wgol,
) 2 = (skewness)| & Log-Normal WH3}
Log-Pearson type I ¥Wo] A{F Aoz 1}
B} 233 BZEs} Log-Pearson type MW
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aintal

dimenmoniess
o B8 ¥ B & B B ¥ B B

FIGURE 2. Time distribution of areal mean rainfall
in second quart storms
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TABLE 2. Coefficient of the sixth polynomial
regression equation

Coefficient Gwanchon
a -0.149455
b 0.909133
c ~-4.67914E-2 »
d 3.00960E-3
e ~5.78286E-5
f 449530E-7
g -1.24485E-9

Y=a+ b+ o+ d’+ ex*+ o+ gxb
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TABLE 3. R factor values of the study area

2. Ny 9 Ay elx}

M37% FAY BEFd e 18 FTiA
BEE I500F-XALE o]g3ld A% DEM
3 FEAHARYNN T2 EXo|LyYE
(1:25000), 2]z F&EAEHY 1:250,000%3
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EFFIHYE A KE 712F0AE F A
HEYEE o83l AER ‘Y HAE 9%
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SHATHAA Y, 1992). & AFNA A3 K3
< ¥ 49} 2t}
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DEM =t&°f th3lo Remortel $(2001)e] 23}
A ArcInfo®] AMLE /et LS <A} A4 =

Frequencylyr)  Rainfall{(mm/24hr) 2 E(m - ton/ha) Iypmaxicminr) R(10"J/ha - mm/r)
2 104.9 46334 1.72 79.52
5 1374 6367.5 225 143.15
10 157.1 7449.9 257 191.49
20 174.8 8439.6 2.86 241.37
25 180.2 8744.4 295 257.82
50 196.4 9666.7 3.21 310.63
80 206.9 10270.3 3.39 34767
100 2117 105477 3.46 365.35
150 2204 11052.6 361 398.57
200 2265 11408.3 371 422.78
TABLE 4. Soil type and K factor categories
Sail type Af An Ap Ra Rs Ro Ma Mm Ms Mv
K-value 0.39 031 032 0.21 0.20 0.00 0.27 018 0.20 035
Area(km) 0 398 7.89 0.01 0 247 1042 4768 9835 75.08
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TABLE 5. Mean soil losses by R frequency 4. MAIEXI By
Frequency Mean Soil Losses EANREA S ARZAY 2o XYy 54
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2 12.793 Sol A #A Uch
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FIGURE 4. Severe soil erosion hazard zone of frequency of 200 year
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Ve A% 23 EdME 00lw2 AA 573
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TABLE 6. Soil erosion hazard area by R frequency

Frequencyly)  Category Arealkw)  Rate(%)  Frequencylyr)  Category  Area(tm)  Rate(%)
Class I 28770 49.23 Class I 3313 56.83
o0 Classl 883 1515 - ClassI 8% 1535
ClassIll 815 1398 ClassII 550 943
ClasslV 5.28 9.06 ClasslV 179 307
Class I 2941 5045 Class I 3379 5996
150 ClassII 8.78 15.06 0 Classl 882 1513
Classill 873 1497 ClassIll 5.02 861
ClasslV 481 825 ClasslV 1.49 256
Class I 29.3 50.26 Class I 3598 61.72
Class@I 3.87 1521 ClassII 7.65 13.12
100 ClassI 7.50 12.86 10 ClassIl 3.68 6.31
ClasslV 406 6.96 ClassIV 0.72 123
Class I 30.80 52.83 Class I 3185 64.92
%0 ClassTI 8.87 1521 . ClasslI 6.15 1055
ClassI 7.25 12.44 ClassI 211 362
ClassIV 372 6.38 ClasslV 0.22 0.38
Class I 31.66 54.31 Class I 396 6792
5 ClassO 894 1533 ) ClassIl 259 4.44
Classl 6.80 11.66 ClassI 031 053
ClasslvV 290 497 ClasslV 001 002
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