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Dynamic Release Patterns of Colloid from Newly Ploughed Yellow Soil with
Different Intensities of Rainfall in Typical Karst Area of Southwestern China:
Taking a Cultivated Land in Huaxi District of Guiyang City as an Example
JI Shi-hang' , ZHOU Xiang-yang'”", LEI Wen-juan' , REN Dong-xing’,

SHU Yuan-ju', ZHANG Teng', ZENG Shi-jie'

(1. College of Resources and Environmental Engineering, Guizhou University, Guiyang 550000, China;

2. Key Laboratory of Karst Geological Resources and Environment, Ministry of Education, Guizhou University,

Guiyang 550000, China; 3. Chengdu Surveying Geotechnical Research Institute Co. ,Ltd. ,of MCC, Chengdu 610023, China)

[ Abstract] It is a new problem for the prevention and control of non-point source pollution to adsorb pollutants by colloids and assist
them to quickly migrate from soil to water during the rainfall-runoff process. Southwest Guizhou Province is one of the important
ecological barrier areas in the Pearl River Basin, but some areas sow corn in the middle and late April and enter the rainy season in
May. The destruction of soil structure, the significant increase of precipitation and the typical karst landforms in the region lead to high
water environmental risks in sloping farmland areas. Undisturbed soil samples are collected from newly ploughed yellow soil slope

farmland in karst area. These samples undergo simulated rainfall infiltration experiments. The purpose is to investigate the dynamic
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release rule of colloids under different rainfall intensities, including the change characteristics of colloid concentration, particle size
distribution and its content level with the increase of accumulated rainfall. The results show as follows. The colloid concentration
increased with the increase of rainfall intensity and cumulative infiltration, and the study further revealed that the difference of released
soil colloid concentration under three rainfall intensities showed three different stages: the colloid concentration is not significantly
different when the rainfall intensity is 25 mm/h and 40 mm/h in the O ~ 100 mm stage, but is significantly higher than 10 mm/h. The
colloid concentration in the 100 ~250 mm stage is quite different under three rainfall intensities. When the accumulated rainfall is more
than 250 mm, the difference between them is very small. When the rainfall intensity is 40 mm/h, the characteristic statistics of
colloidal particle size show obvious two-stage and sudden drop characteristics. At first, the average particle size of effluent increases
with the increase of rainfall intensity, and then decreases slightly with the further increase of rainfall. When the rainfall intensity is 25
mm/h and 10 mm/h, it presents a gradual change characteristic. The change of colloid content with different particle sizes shows a
trend of stability, increase and decrease respectively. The research innovatively reveals the stage characteristics of the outflow
concentration difference of soil colloids at different flow rates, and quantifies the change trend of colloids with different particle sizes

with the cumulative infiltration from the meso-scale, which will provide a reference for further evaluating the regional water

environmental risk and driving mechanism in this period.
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Fig. 1 Schematic diagram of sampling points in the research area
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Fig. 2 Temporal pattern for concentration of soil colloid

in outflow at different precipitation intensity
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Table 2 Comparison on concentration of colloid in outflow at different precipitation intensity
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Table 3 Comparison of colloid cumulative outflow with
different rainfall infiltration intensity
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Fig.5 Temporal pattern of typical statistics of particle size distribution

of soil colloid in outflow at different precipitation intensity
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25 80 ~250  3.68 3.35 .84 1.6l

0 ~80 3. 44 1.23 216 2.23
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ST BT P2 T O R LA AR AN [ [
TR o AR AR IX ], Hod .40 mm/h 1
25 mm/h T Bl [ RN R BE G RL AR X ] R 2,559 ~
2.905 pmf CV f/y, HAB 25124 0. 02 F10. 0125 %
M 5R E 10 mm/h 1Y KL AR R E BE O 2,254 ~
2.559 wm, H: CV 5 0.030, 4055 5 fr, 3 Rl
SRIETWREBRSES NN 6.47% .6.21% |
6. 06% , Fiti ¥4 TR 555 J5£ 34 T ms A 54 i

®5 AEAMEEGTEERTRNEHESITE
Table 5 Stats of stable content of soil particle size

at different precipitation intensity

[ TR 58 3/ e Bidz X Ja)/ Rt B
] CV F/Mi P
(mm-h™") pm KA
40 0. 020 2.559 ~2.905 6.47
25 0.012 2.559 ~2.905 6.21
10 0. 030 2.254 ~2.559 6. 06
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Fig. 7 Identified most stable particle size diagram
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Table 6 Standards for grading of soil particle
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Fig. 9  Simulation results of the increase and decrease of particle size ratio under various rainfall intensities
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