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A Study on the Estimation of Soil Erosion Quantity Using USLE in the Upper

Region of ManKyoung River Basin

Jae Hyug Lee* / Eun Jeung Shim** / Yeon Kil Lee** / Tae Woong Kim#+*"
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Abstract : The objects of this study are to perform appropriateness analysis of USLE(universal soil loss equation)
model and to accumulate the data measured in field. The basin area of Bongdong station is 342.27knf. This study
simulated sediment outflows in the basin and performed a comparative analysis of simulated outputs with actual
measurement values. Also annual rainfall was used to calculate rainfall-runoff erosivity factor which can influence
soil erosion. The calculation of annual average soil erosion was made by soil erosion maps. The maps with a
resolution of (30mx30m) were created by multiplication of factors(R, LS, K, C, P) from ArcView Map Calculator.
In this paper, it was shown that soil erosion was not occur in the most of basin.

keywords : USLE(universal soil loss equation), Soil erosion, GIS(geographic information system)
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Fig. 1 Mankyung River Area
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Table 1. Estimation of rainfall erosivity in Bongdong (2005 ~ 2009)

X X Rainfall Time Rainfall . Sum of et IBoelaity
Duration| Rainfall . . . . Energy unit . Factor (R)
Year per interval | interval | Intensity energy unit K
(hr) (cm) (cm) (o) (cmvhr) (mrton/ha) (mton/ha) (107joule/
c1m, I C I mrton/ha ha-mm/hr)
0 0.0
05 3.0 3.0 05 6.0 837.77
1 55 25 05 5.0 680.52
9005 2 75 2.0 1 2.0 47358
3 95 2.0 1 2.0 473.58
6 135 1.0 3 1.3 884.48
12 17.6 4.1 6 0.7 300.66 )
24 25.4 7.8 12 0.7 1,508.12 5,658.71 339.52
0 0.0
05 3.7 3.7 0.5 74 1,063.24
1 4.3 0.6 05 1.2 130.23
. 2 4.3 0.0 1 0.0 0.00
2006 —3 13 0.0 1 0.0 0.00
6 5.6 1.3 3 0.4 230.98
12 74 1.8 6 0.3 294.23
24 3.6 1.2 12 0.1 145.20 1,863.88 137.93
0 0.0
05 25 25 0.5 5.0 680.52
1 25 0 0.5 0.0 0.00
. 2 4.0 15 1 15 338,51
2007 —3 56 16 1 16 365.07
6 7.2 1.6 3 05 297.12
12 7.7 05 6 0.1 56.98
24 3.9 1.2 12 0.1 145.20 1,883.40 94.17
0 0.0
05 4.3 4.3 05 3.6 1,260.63
1 6.1 1.8 05 3.6 467.12
. 2 7.8 1.7 1 1.7 391.87
2008 —3 8 0.2 1 0.2 20.56
6 8.4 0.4 3 0.1 52.85
12 13.3 4.9 6 0.8 990.64
24 14.1 0.8 12 0.1 34.26 3,76.93 281.82
0 0.0
0.5 2.8 2.8 0.5 5.6 774.45
1 1.6 1.8 05 3.6 467.12
2 6.2 1.6 1 1.6 365.07
2009 —3 9.2 3.0 1 3.0 757.39
6 13.1 3.9 3 1.3 858.55
12 14.4 1.3 6 0.2 196.15 .
24 14.5 0.1 12 0.0 2.50 3421.22 191.59
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Fig. 5 Estimation of rainfall erosivity map (2005 ~ 2009)
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Fig. 6 Soil map (30mx30m)

Fig. 7 K factor map (30mx30m)
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Fig. 10 Flow Accumulation map (30mx30m)

Fig. 11 LS Factor map (30mx30m)
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Table 2. Land Cover and C factor

Land usage Details Factor Note
rice paddy 0.3
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; d high density 0.001
t
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Fig. 12 Land Cover map (30mx30m)
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Table 3. P value by Wischmeier and Smith(1978)
Land slope Plan for f.arm ‘
Contour factor |Strip cropping factor
1~2 0.60 0.30
3~38 0.50 0.25
9~ 12 0.60 0.30
13 ~ 17 0.70 0.35
81 ~ 20 0.80 0.40
21 ~ 25 0.90 0.45
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« A is the computed soil loss (tons/acre/year)

¢ R is the rainfall-runoff erosivity factor

* K is the soil erosivity factor

A=RKLSCP

e L is the slope length factor

* S is the slope steepness factor

* C is the cover-management factor

* P is the supporting practices factor
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Fig. 16 Process of USLE Model
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Table 4. Analysis of soil erosion (2005 ~ 2009)
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Fig. 17. The map of Soil erosion (2005 ~ 2009)
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Fig. 18 The average annual soil erosion

Table 5. The average annual soil erosion and estimation of sediment runoff discharge

Average annual soil Sediment runoff discharge (USLEXSDR)
Researcher Year erosion
(ton/km*/year) (ton/km?/year) (ton/year)
2009 206.7 47.128 16,130
2008 304.0 69.310 23,722
Vanoni(1975) 2007 101.6 23.160 7,928
2006 144.8 33.93 11,611
2005 366.3 68.90 23,582
2009 206.7 19.223 6,579
2008 304.0 28.27 9,676
Boyce(1975) 2007 101.6 9.45 3,233
2006 144.8 13.84 4,736
2005 366.3 28.10 9,619
2009 206.7 61.597 21,082
2008 304.0 90.59 31,006
USDA(1972) 2007 101.6 30.28 10,362
2006 144.8 44.34 15,176
2005 366.3 90.06 30,822
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Table 6. Estimation of SDR

s e

Method Formula gﬁ% SDR
Vanoni(1975) Siﬁ%;‘;% 342.262 | 0228
Boyce(1975) S]ﬁz(.)gso 342262 | 0.093
USDA(1972) 5111%_:09.151%56 342262 | 0.298

Table 7. Comparison with simulated and measured sediment outflow

Simulated sediment outflow Measured sediment outflow
(ton/km?*/year) (ton/km?*/year)
Year
Vanoni(1975) | Boyce(1975) USDA(1972) ospered Total load
sediment discharge

2005 68.90 28.10 90.06 49.38 60.43
2006 33.93 13.84 44.34 41.02 50.01
2007 23.16 9.40 30.28 50.62 61.38
2008 69.31 28.27 90.59 40.87 51.42
2009 47.13 19.22 61.60 40.72 51.39
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