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Similarity Between Erosion and Sediment Yield Processes on Steep Slopes with
Simulated Rainfalls Under Indoor and Outdoor Conditions

GUAN Xinjian', LI Mian*, HU Cai-hong', SHEN Zhen-zhou®
(1. School o f Environment and Water Conservancy of Zhengzhou University, Zhengzhou,
Heé'nan 450002, Chinas 2. Yellow River Institute of Hydraulic Research, Zhengzhou, He'nan 450003, China)

Abstract: In order to study the chatacteristics of different soil erosion and sediment yield indoor and outdoor
under rainfall condition, the erosion processes of Mangshan mountain loess were tested under laboratory and
undisturbed conditions on 25° steep slopes under artificial simulated rainfalls. The similarity characteristics of
the indoor and outdoor process of erosion and sediment yield were analyzed by the fuzzy closeness degree cal-
culation method. The results show that with the rains of same intensity, runoff amount, sediment concentra-
tion, shear stress, and sediment yield of different soil bulk densities were fairly low at the initial stage and
increased gradually over time; when the rain intensity reached the hyperplastic spot, these indicators in-
creased sharply to the steady state within a few minutes. On 25° steep slopes, the nearness degree of the
shear strength, runoff rate, sediment concentration and sediment yield of both indoor and outdoor simulation
were very similar for the two kinds of soil bulk densities. The nearness degree of the high bulk density (1.2
g/cm?) soil was greater than the low bulk density (1.0 g/cm’) soil. This implies that in order to achieve a
laboratory condition similar to the field condition, the soil with higher bulk density should be applied in the
simulations.
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’ C . A A,
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, , (L,2),3) D
, 3.
2
/(kg *m™*) /kg /kg
Al B, C A, B, C, A, B; Cs A, B, C,
1 41.1 48.5 66. 9 2.16 1. 40 2.05 2.6 3.9 5.7 0.02 0. 06 0.07
2 65. 4 63.7 123.7 2.30 1.52 2.29 4.9 5.3 8.9 0.10 0.08 0.09
3 92.0 69.1 145.9 2.59 1.75 2.45 5.0 5.5 8.8 0.14 0.12 0.22
4 92.8 85.5 226.0 3. 66 1.78 3.19 4.9 5.9 8.3 0. 35 0.18 0.37
5 102. 3 94. 6 151.6 5.34 2.05 2.85 5.6 5.9 10. 6 0.59 0.28 0. 34
6 180. 2 124.1 268.1 6.68 3.35 3.24 5.3 6.4 10.9 0. 89 0. 65 0.42
7 182.5 174. 4 287.7 6. 86 4.76 3.95 4.9 6.9 11.4 0.95 0.72 0.67
8 281.0 227.7 290. 2 7.32 6.12 4. 40 5.4 7.4 12.2 0. 87 0.77 0.79
9 373. 4 228.2 345.1 7.93 6.51 5.39 5.5 8.1 11.8 0. 89 0. 88 0. 95
10 454.6 323.3 402. 8 8.93 7.46 4.58 6.0 8.9 10.0 1.10 0.90 1.04
11 450. 1 304.1 359.8 9.53 8.28 5.09 4.9 9.0 13.3 1.27 1.13 0.98
12 433.7 357.2 339. 3 10. 94 8.91 5. 60 5.2 8.8 12. 8 1. 50 1.33 1.11
13 456. 4 413.1 393.1 11. 84 8.63 5.84 5.6 8.6 12. 4 1.37 1. 30 1.34
14 487.8 442. 2 440. 8 12. 20 9.41 6. 44 6.1 7.3 11.4 1.59 1.24 1. 44
15 490. 1 466. 5 468. 6 12. 60 10. 25 6.73 6.3 7.6 11.9 1. 44 1. 34 1.46
min 41.1 48.5 66. 9 2.16 3. 00 2.05 2.6 3.9 5.7 0.02 0. 06 0.07
max 490. 1 466. 5 468. 6 12. 60 10. 25 6.73 6.1 9.0 13.3 1.59 1. 34 1.46
3
o(A.C)  o(B.C)) o(A;,Cy)  o(B,,Cy) o(A;.Cy)  o(B;,Cy) o(A,.C))  o(B,,Cp)
Hamming 0. 848 0.912 0. 809 0. 894 0. 804 0. 870 0.931 0.953
Euclid 0.777 0. 888 0. 848 0. 898 0. 809 0.853 0.908 0. 941
0. 834 0. 892 0.892 0.903 0.852 0.892 0.915 0.936
0.715 0. 805 0. 805 0.823 0.742 0. 806 0. 844 0. 880
2 wo(B,,C)>6(A,C),0(B;,
5) >6(A,Cy) 50(B; ,C3) >0(A3,C;) ,6(B,,C,) >0 .
(A,.C)), 25° A
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