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Table 1 Physical and chemical properties of tested soil
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<0.002 0.002 ~ 0.05 >0.05 (g'kg") (gkg™ (g'kg") (gkg™
fax: 8.9 35.4 55.7 1.89 0.079 0.249 24.6
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Table 2 Flow hydraulics on red soil slope erosion under different simulated rainfall intensity and slope gradient
LR R Ak 2 SEEE v PEK A IR SRR 2R RS- ks 5oy
W) WH(mmh)  (mesT) mm Re Fr (m"%s) f (kgs?)  (Nm?)
270 0.058 1.23 70.8 0.533 0.058 2.454 0.061 1.046
210 0.051 1.12 56.2 0.488 0.062 2.929 0.049 0.952
180 0.059 0.81 47.1 0.667 0.043 1.567 0.041 0.686
5 120 0.066 0.43 27.9 1.028 0.025 0.660 0.024 0.363
90 0.042 0.64 26.6 0.528 0.052 2.504 0.023 0.549
60 0.049 0.28 13.5 0.941 0.026 0.788 0.012 0.237
30 0.026 0.07 1.9 0.969 0.020 0.743 0.002 0.064
270 0.070 0.92 63.5 0.744 0.056 2.513 0.109 1.553
210 0.062 1.08 66.8 0.607 0.070 3.766 0.115 1.838
180 0.067 0.97 64.2 0.685 0.061 2.957 0.110 1.651
10 120 0.048 1.02 48.0 0.478 0.088 6.092 0.083 1.731
90 0.045 0.98 43.9 0.462 0.091 6.519 0.075 1.668
60 0.056 0.48 26.9 0.818 0.046 2.075 0.046 0.822
30 0.034 0.53 18.2 0.477 0.079 6.101 0.031 0.907
270 0.079 0.78 60.6 0.900 0.055 2.556 0.155 1.974
210 0.064 0.87 55.1 0.696 0.072 4.274 0.141 2.199
180 0.053 0.91 47.8 0.568 0.089 6.418 0.122 2.292
15 120 0.052 0.57 293 0.695 0.067 4.292 0.075 1.445
90 0.044 0.52 222 0.614 0.075 5.494 0.057 1.305
60 0.037 0.45 16.6 0.554 0.081 6.758 0.043 1.152
30 0.020 0.15 2.9 0.526 0.071 7.497 0.007 0.369
270 0.089 0.68 60.0 1.089 0.051 2.306 0.203 2.282
210 0.064 0.95 59.6 0.660 0.089 6.284 0.202 3.173
180 0.079 0.71 55.4 0.949 0.059 3.036 0.188 2.373
20 120 0.057 0.51 29.1 0.809 0.065 4.176 0.099 1.718
90 0.058 0.45 25.9 0.878 0.059 3.550 0.088 1.506
60 0.043 0.52 22.5 0.606 0.088 7.462 0.076 1.753
30 0.014 0.19 2.7 0.322 0.139 26.328 0.009 0.642
270 0.059 0.79 46.0 0.671 0.094 7.511 0.192 3.264
210 0.053 0.94 49.6 0.554 0.117 11.014 0.207 3.898
180 0.062 0.66 40.5 0.765 0.080 5.785 0.169 2.747
25 120 0.059 0.48 28.0 0.859 0.068 4.584 0.117 1.989
90 0.036 0.62 22.1 0.459 0.132 16.068 0.093 2.581
60 0.034 0.42 14.2 0.535 0.106 11.821 0.059 1.730
30 0.016 0.13 2.1 0.441 0.106 17.349 0.009 0.552
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Fig.2 Relationships between sediment yields and flow hydraulics
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Experimental study on soil erosion and flow hydraulics on red soil slope

GUO Tailongl, ZHUO Muningl, LI Dingqiangl’z*, CAI Qing3, XIE Zhenyuel, LIAO Yishan', HU Jian®
1. Guangdong Institute of Eco-environment and Soil Science, Guangdong Key Laboratory of Comprehensive Control of Agro-environment, Guangzhou 510650,
China; 2. Guangzhou branch of Chinese Academy of Sciences, and Guangdong Academy of Sciences, Guangzhou 510650, China;
3. Guangdong Provincial Department of Water Resources and Water Conservation, Guangzhou 510635, China;

4. Soil and Water Conservation Monitoring Station of Guangdong Province, Guangzhou 510635, China

Abstract: In China, there is another potential heavy erosion area of china is red soil slope land in south China except loess slope.
There is soil erosion potential danger due to heavy storm rainfall affairs often occur in red soil slope land in south China. It is very
important to study mechanism of flow hydraulics on red soil slope in such area. This study used simulated rainfall method to
investigate the interactive influence by soil slope gradient( 5°, 10°, 15°, 20°, 25° )and rainfall intensity( 30, 60, 90, 120, 180, 210, 270
mmh™)  on red soil erosion processes and flow hydraulics. The results show that: (1) the most treatments were shown erosion flow
regimes usually indicated in sub-critical laminar flow and a little indicated in super-critical laminar (Except for two treatments: 5°
slope gradient and 120mm/h rainfall intensity; 20° slope gradient and 270mm/h rainfall intensity). Except for average flow velocity
increased as simulated rainfall intensity increased, the other flow hydraulics, such as Manning roughness coefficient, Manning
roughness coefficient, Shear stress, and Steam power can impacted by rainfall intensity and slope gradient, but cannot fitted by a
simple function. (2) The rate of Manning roughness coefficient (n//) is a better hydraulic parameter indicator for predicting the
sediment load in red soil slope erosion.

Key words: red soil; erosion; simulated rainfall; flow hydraulics; flow velocity



