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Research on the Applicability of WEPP Model in Purple Soil Area

ZHU Yun-jiao (College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing, Jiangsu 210098 )

Abstract Based on the 7 typical rainfall data from 1984 to 2017 in a soil and water conservation station in the particular purple soil area , the
WEPP (water erosion prediction project) model was used to simulate the runoff and erosion amount of the purple soil slope under different
rainfall conditions. The simulation method was compared with the measured values to verify the feasibility and accuracy of the WEPP model
and its built-in parameters in the model of purple soil in China. The results showed that the WEPP model was basically feasible for the water
erosion simulation in the purple soil area, and the prediction of the runoff was more reasonable than the prediction of the erosion amount, and
the simulation result under the low slope condition was better than the high slope condition. The results showed that the slope was the dynamic

factor that affected the soil erosion. In this slope range, the soil erosion and the slope were increasing with the increase of the slope.
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Table 1 The relationship between slope and the amount of soil loss in

Hﬁ%ﬁl ﬁ 1985 ﬁzﬂ:ji Uﬁ'@ , WEPP ﬁ':ﬂjﬁéég ﬁ\ﬂ%ﬂ[, % different amount of rainfall t/km’
B 2012 AR AfE . BSOS RORR AR IS ERAE R &t Rainfall //mm
PS4 DSEOEEL, TERUTT A AR, e E R EE T 800 Slope//°  102.4 70.7 169.4 79.0 154.5 72.7  144.6
ﬁj:ﬁ%ﬁﬂ&qﬁ%?%%ﬁ 30 @E‘J%{ﬁﬁ‘*ﬁm J&ﬂiﬂé,?‘z@ 5 10.5 12.5 169.6 32.4 152.8 107.0 21.4

N 10 26.0 351.7 453.2 41.2 263.5 170.0  47.5
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ITBAL, A RH WEPP BRI 50 + KBSOK 5L o 34.5 480.0 861.3 91.5 521.3 429.0 197.5
BOUE PR AR R I AR, TR R A R E LA X 25 40.5 570.0 1287.5 109.8 589.4 834.0 246.3
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Table 2 The relationship between slope and the amount of runoff vari-

ation in different amount of rainfall mm
IeUh . ZIFIT R A 5°.10°.15°.20°.25° 5 ANAS )35 3 ) 3% -
- . . . e W [% i+ Rainfall / mm

AT, SR A B BEAE R B , 300 o K R = S AT AR Sope/° T4 707 169.4 79.0 1545 727 1446
(RIRAGII . 5 A TEAHLS , AN A E R T, /TN 5 16.01 12.45 26.05 23.13 31.12 22.30 20.22
AR T - R R K A AR AR 10 14.86 23.66 34.24 24.28 31.87 23.34  21.50
VA ZMRA T K R S i — N T 0O 15.82 29.37 35.74 25.24 32.69 24.29  22.44

o 20 20.26 32.23 38.00 25.81 33.20 25.17 25.15
o O 25 2012 15.29 39.43 26.73 33.50 26.14  31.48
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Table 3 Simulated and test results of the amount of runoff and soil erosion in single rainfall event
seyey F A S PR R TN(E o R S A (E o
Y K%Tﬁi Test results of Simulated results *ﬁ%‘hﬁ&% Test results of the Simulated results of *ﬁxq‘lﬁ%
Rainoff Rel. Rel
Slope //° amo the amount of of the amount of clative amount of soil the amount of soil elative
mm N " 2 error // % . 2 . 2 error // %
runoff //t/km runoff //t/km erosion //t/km erosion //t/km
5 102.4 16.01 12.02 -24.92 10.5 5.4 -48.57
70.7 12.45 16.46 32.21 121.5 67.2 -44.69
169.4 26.05 28.37 8.91 169.0 92.1 -45.50
79.0 23.13 22.76 -1.60 32.4 18.6 -42.59
154.5 31.12 28.68 -7.84 152.8 79.3 -48.10
72.7 22.30 23.40 4.93 107.0 47.8 -55.33
144.6 20.22 19.80 -2.08 21.4 12.7 -40.65
10 102.4 14.86 13.18 -11.30 26.0 9.7 -62.69
70.7 23.66 20.59 -12.99 351.7 138.5 -60.62
169.4 34.24 31.15 -9.03 453.2 169.7 -62.56
79.0 24.28 23.50 -3.23 41.2 11.8 -71.36
154.5 31.87 30.45 -4.45 263.5 107.1 -59.35
72.7 23.34 24.98 7.04 170.0 51.2 -69.88
144.6 21.50 21.02 -2.25 47.5 15.5 -67.37
15 102.4 15.82 14.89 -5.86 35.5 12.9 -63.66
70.7 29.37 24.60 -16.24 352.0 254.2 -27.78
169.4 35.74 35.60 -0.38 561.2 315.6 -43.76
79.0 25.24 25.61 1.47 78.2 31.1 -60.23
154.5 32.69 34.78 6.39 497.6 242.8 -51.21
72.7 24.29 27.92 14.93 308.0 119.1 -61.33
144.6 22.44 24.23 7.96 135.4 37.0 -72.67
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o Rainoff . . . Relative . . Relative
Slope // m the amount of of the amount of error // % amount of soil the amount of soil error /%
runoff //t/km’ runoff //t/km’ erosion //t/km’ erosion //t/km’
20 102.4 20.26 17.50 -13.64 34.5 27.7 -19.71
70.7 32.23 27.19 -15.63 480.0 522.1 8.77
169.4 38.00 42.50 11.84 861.3 794.9 -7.71
79.0 25.81 30. 10 16.62 91.5 79.2 -13.44
154.5 33.20 40.27 21.29 521.3 497.3 -4.60
72.7 25.17 31.56 25.41 429.0 291.9 -31.96
144.6 25.15 29.79 18.45 197.5 225.1 13.97
25 102.4 21.12 19.10 -9.55 40.5 63.3 56.30
70.7 15.29 0 — 570.0 0 —
169.4 39.43 45.34 14.99 1287.5 1130.7 -12.18
79.0 26.73 34.11 27.61 109.8 189.8 72.86
154.5 33.50 44.70 33.43 589.4 727.0 23.35
72.7 26.14 34.52 32.08 834.0 487.1 -41.59
144.6 31.48 33.58 6. 66 246.3 479.6 94.72
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Note ; The nagative relative errors mean that the simulated results was less than the actual test results
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Table 4 ME evaluation results of WEPP model

s Pk ik
Slope //° Runoff yield Erosion yield
5 0.805 0.299

10 0.892 0.023

15 0.835 0.279

20 0.177 0.947

25 -0.366 0.739
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Table 5 The fitting results of power function between slope and the a-

mount of soil loss in different amount of rainfall

Wit ) , BURCRR
Rainoff // mm Correlation coefficient( R”)
102.4 3.264 4 0.818 6 0.908 0

70.7 0.647 2 2.2553 0.807 8

169.4 25.466 0 1.193 0 0.980 1

79.0 8.0515 0.805 7 0.939 3

154.5 37.310 0 0.884 5 0.959 9

72.7 12.800 0 1.213 8 0.9327

144.6 1.493 5 1.606 5 0.977 2
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Table 6 The relationship between the additional amount of soil loss

and slope v/km’

I i [T £ Rainfall // mm

Slope//°  102.4 70.7 169.4 79.0 154.5 72.7  144.6

5 15.5 339.2 283.6 32.4 110.7 63.0  26.1
10 9.5 0.3 108.0 41.2 234.1 138.0  87.9

15 1.0 128.0 300.1 78.2 23.7 121.0  62.1
20 6.0 90.0 426.2 91.5 68.1 405.0  48.8
25 — — — — — — —
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Table 7 Fertilization level and average yield in 3 years of “3414” fertil-

izer test in 23 —1 sisal garden

%j;%ment bCAL Block N P K Yield};/‘l;gg/ hm®
1 NoPoK, 0 0 0 80 085
2 N,P,K, 0 750 450 104 340
3 N,P,K, 150 750 450 89 145
4 N,P,K, 300 0 450 84 225
5 N,P K, 300 375 450 92 595
6 N,P,K, 300 750 450 93 795
7 N,P;K, 300 1125 450 81 855
8 N,P,K, 300 750 0 91 545
9 N,P,K, 300 750 225 101 175
10 N,P,K, 300 750 675 105 855
11 N,P,K, 450 750 450 122 490
12 N, P/ K, 150 375 450 89 055
13 N,P,K, 150 750 225 93 315
14 N,P K, 300 375 225 90 090

TE: 2 HEH 2012 2013 2014 45 3 4E P
Note: Data of yield was the mean of 2012 —2014
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