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The influence of hydrodynamic characteristics on the infiltration process of soil

water in a coal mine reclamation area
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Abstract; Soil water plays an important role in plant growth, solute transport, and soil environment changes. It is a key
scientific problem to reveal the infiltration process of soil water in the unsaturated zone. This study used a typical mining
area as the study area to investigate the unsaturated hydraulic conductivity, soil bulk density, porosity, and particle size in
the different depths of soil layer by conducting a dye tracer experiment. This study aimed to elucidate the infiltration process
of soil water and distribution characteristics in the unsaturated zone. The results showed that, at the experimental infiltration
water of 30, 60, and 90 L, the greatest diffusion distance are 10, 30, and 35 c¢m, respectively, along the X direction and
10, 25, and 30 cm, respectively, along the Y direction. Soil water infiltration showed obvious heterogeneity and spatial
variability. With more amount of water, it infiltration deeper and diffusion wider, and this was noted in a declining trend.
When suction was greater than 300 hpa, the content of soil particle size between 0.01 and 0.05 mm was negatively

correlated with unsaturated hydraulic conductivity. Unsaturated hydraulic conductivity decreased nonlinearly with increase in
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suction, suction and unsaturated hydraulic conductivity fitting with the exponential function (> 0.9), and regression
analysis was performed for the parameters a, b, and soil bulk density (x) as follows: @ = 0.0015x*— 0.00499x + 0.0004,
b = 0.0583x>+ 0.1234x — 0.0726. Under the same suction, bulk density of soil was greater, whereas unsaturated hydraulic
conductivity was smaller. when the suction value is 300 hpa, the unsaturated hydraulic conductivity reaches a peak value.
Unsaturated hydraulic conductivity was negatively correlated with bulk density, whereas positively correlated with total

porosity, and the correlation rate decreased with increasing suction.

Key Words: mine area; unsaturated hydraulic conductivity; infiltration; soil water
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Fig.3 Analysis of cross correlation function under different infiltration water
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Table 1 Soil properties in coal mine reclamation area

B Hb KA /em  KHE/(g/em®)  BILBREE/% BB/ % YR/ % WYKL/ % ISR 0.01—0.05mm Hif% & &
Sample plot  Sampling depth  Bulk density Total porosity Clay Silt Sandy Soil type 0.01—0.05mm Particle size content
1 0—10 1.35 49.47 3.8 50.62  45.58 ML 49.94
30—40 1.62 40.63 3.47 5241 44.12 46.41
60—80 1.51 44.35 3.66 529  43.39 48.44
100—120 1.45 46.19 3.54 5469 4175 51
2 0—10 1.34 47.81 1.47 5395 4459 ML 37.91
30—40 1.55 42.93 3.16  50.03  46.82 49.93
60—80 1.48 45.21 3.04  46.01  50.86 45.73
100—120 1.44 46.53 269 46.13  51.18 54.15
3 0—10 1.34 47.79 512 57.65  37.22 MyEEL 46.83
30—40 1.57 42.2 275 4695  50.27 55.22
60—80 1.47 45.39 317  49.07 4773 49.18
100—120 1.38 48.5 3.19 5144 4536 51.76
4 0—10 1.32 50.32 2.16  50.52  47.35  ByEEEL 55.01
30—40 1.59 41.43 252 53.86 43.64 56.67
60—80 1.46 45.67 2.16 4871  49.12 54.8
100—120 1.36 49.1 176 53.6  44.43 49.2
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Fig.4 Unsaturated hydraulic conductivity at different soil depth in coal mine reclamation area
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Table 2 Parameters of unsaturated hydraulic conductivity of different soil depth in coal mine reclamation area

B Hb T BB/ em " b e B Hb )2/ em . b "
Sample plot  Soil depth Sample plot  Soil depth

1 0—10 0.000121 -0.009773 0.98 2 0—10 0.000133 -0.008215 0.96
30—40 2.31x107 -0.020024 0.97 30—40 4.57x1073 -0.019733 0.98

60—80 5.53x107° -0.018168 0.95 60—80 5.78x107° -0.01674 0.96

100—120 8.51x107 -0.013222 0.96 100—120 8.95x107° -0.011132 0.97

3 0—10 0.000133 -0.008057 0.97 4 0—10 0.000211 -0.014509 0.95
30—40 4.07x107 -0.023263 0.97 30—40 3.86x107° -0.025831 0.96

60—80 5.57x107 -0.013669 0.94 60—80 7.74x107 -0.020328 0.97

100—120 0.000103 -0.01063 0.95 100—120 0.000131 -0.014733 0.97
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