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Characteristics of Gully Erosion on Buckwheat Field in the

Loess Plateau Under Heavy Rainfall Conditions

— A Case Study in Dingbian County, Shaanxi Province

Liu Huanyong, Du Pengfei, Zhao Ying, Chen Yin
(International Research and Training Center on Erosion and Sedimentation ,

China Institute of Water Resources and Hydropower Research s Beijing 100048, China)

Abstract: [ Objective] The aims of this study are to explore the erosion characteristics of buckwheat fields on
the Loess Plateau under heavy rain conditions, to try to analyze the potential influencing factors, and to
provide a reference for the management of slope farmland on the Loess Plateau. [ Methods ] The rainstorm
event of 10 th July 2022 in Dingbian, Shaanxi Province were taken as an example. The features of gully
erosion on buckwheat land were analyzed based on a combination of remote sensing and field measurements,
and the influences on gully erosion on buckwheat land were investigated. [ Results ] (1) The gully heads
within buckwheat farmland affected by severe rainfall tended to form where they intersected with other land
types. (2) The average width and depth of rill erosion varied between 5.2 to 29.5 c¢cm and 2 to 19.6 cm,
respectively. The ratio of width to depth and the gully density ranged from 0.88 to 3.782 and 0.028 to 1.56
m/m?, respectively, The erosion intensity of rill erosion was at a maximum of 20 294.66 t/km*. (3) The
ephemeral gully had an average width and depth ranging from 37.3 to 173 c¢m and 8 to 30.7 cm, respectively.
The ratio of width to depth and gully densities were 2.161~18.750, and 0.003~0.142 m/m?*, respectively.
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Additionally, the maximum intensity of ephemeral gully erosion was 31 629.83 t/km”. (4) The gully erosion

in buckwheat fields was affected by the slope, length of slope, upstream catchment area, and the measures

taken by neighbouring plots. [ Conclusion] Compared with other land types such as grasslands and mulched

cornfields, gully erosion of the buckwheat slope cropland under heavy rainfall conditions is more severe, and

reaches to the intensity of intense erosion.

Keywords: gully erosion; buckwheat fields; heavy rainfall; Loess Plateau; slope croplands
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Fig. 1 Location of survey area and distribution of survey points
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Table 1 Sample plots of rill erosion
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Q1 27.0 7 74.49 70 7919.04 IR
Q2 27.0 12 34.90 40 1018.07 5 iy
Q3 50.0 8 10.00 90 2872.10 i
Q4 100.0 10 22.00 10 4117.98 FEFE
Q5 263.2 10 28.00 10 665.68 i B
Q6 100.0 7 20.00 30 1294.66 =8}
FEH M Q7 112.5 12 22.50 80 19299.70 IR
Q8 185.0 6 37.00 40 2721.51 BT iy
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Qll 3259.0 22 13.25 80 24832.90 T
Q12 2549.0 16 25.92 16 15382.30 4 H
Q13 3074.0 10 45.93 80 11575.90 4 H
B S1 1580.0 14 27.86 90 4889.21 IR
S2 1087.0 15 26.48 90 10869.30 S
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Ik Hb S6 27.0 16 59.21 0 2229.95 T8
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Table 2 Sample plots of ephemeral gully erosion
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G2 5321.71 12.0 29.30 30 12873.50 R b
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Table 3 Characteristic parameters of rill erosion

- -~ 1 1 - — W/ 15y 5 JBE /
KE/m P ¥ /m B /m (me+m %) (t+km )
Q1 6 2.94 0.171 0.117 1.456 0.654 14575.04
Q2 6 3.00 0.160 0.181 0.880 0.667 20294.66
Q3 4 4.00 0.144 0.068 2.105 0.320 4878.18
Q4 2 10.50 0.290 0.122 2.377 0.210 11679.77
Q5 6 10.43 0.212 0.108 1.963 0.238 6950.06
Q6 3 14.60 0.295 0.078 3.782 0.438 13527.79
Q7 5 7.00 0.162 0.083 1.961 0.311 8576.04
Q8 2 26.50 0.273 0.196 1.396 0.286 19067.58
Q9 8 2.44 0.052 0.020 2.600 1.560 1192.49
Q10 24 6.48 0.159 0.093 1.709 0.028 1297.46
Q11 68 2.18 0.113 0.101 1.115 0.045 926.41
Q12 38 2.20 0.109 0.093 1.163 0.033 1121.34
Q13 37 2.53 0.111 0.084 1.319 0.030 744.06
S1 4 22.33 0.250 0.083 3.030 0.057 1517.10
S2 5 2.42 0.122 0.214 0.570 0.011 313.44
S3 15 0.92 0.199 0.111 1.784 0.005 221.77
S4 9 1.33 0.117 0.072 4.751 0.240 2375.75
S5 3 28.67 0.347 0.093 6.334 0.239 11521.00
S6 6 3.00 0.142 0.119 3.162 0.667 12115.27
S7 6 9.67 0.225 0.125 3.795 0.725 29978.18
S8 36 3.59 0.176 0.125 1.411 0.051 2511.73
S9 5 3.00 0.151 0.101 3.832 0.526 6342.11
S10 3 6.00 0.093 0.035 8.713 0.200 856.22
S11 5 7.82 0.293 0.092 5.889 0.301 9934.62
S12 7 2.76 0.221 0.156 3.006 0.715 25604.39
£4 EWEBMBESH
Table 4 Characteristic parameters of ephemeral gully erosion
i . T3 T4 T3 L %/ R it /
KJE/m T B /m W /m (me*m ?*) (tekm *)
Gl 8 13.75 0.390 0.170 3.674 0.056 4628.74
G2 16 47.25 0.616 0.209 3.755 0.142 22006.76
G3 1 10.70 1.730 0.224 7.723 0.009 3660.35
G4 1 2.90 1.500 0.080 18.750 0.024 3567.00
G5 8 16.62 1.357 0.232 5.849 0.072 28061.92
G6 1 44.35 1.089 0.307 3.547 0.005 2157.25
G7 6 32.18 0.588 0.099 5.939 0.012 823.51
G8 10 69.79 0.952 0.185 5.146 0.003 3070.57
G9 2 26.10 0.551 0.255 2.161 0.020 3590.18
G10 11 2.57 0.438 0.178 2.461 0.024 31629.83
G11 2 97.75 0.373 0.155 2.403 0.045 3332.90
G12 66 8.35 0.533 0.237 2.249 0.116 18707.33
H1 21 5.83 0.320 0.144 2.218 0.082 5555.36
H2 1 48.20 0.533 0.193 3.783 0.200 25968.38
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Fig. 2 Difference in slope and slope length of rill and ephemeral gully in buckwheat field
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Fig. 4 Changes in soil erosion intensity of rill and ephemeral gully at different slope lengths
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Fig. 5 Changes in soil erosion intensity of rill and
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