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Effect of upper initial moisture content on water infiltration
of the finger flow
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(1. Institute of Water Resources, Xi’an University of Technology, Xi'an 710048, China;

2. Yulin shenhua energy company, Yulin 719300, China)

Abstract This paper described the effect of upper initial moisture content on water infiltration of the finger flow. The
results showe that there was a higher logarithmic correlation between the turning time of wetting front reaching to the
finger flow layer with the initial moisture content of the upper soil. Both models of piecewise function and the continuous
function could be used to fit the relationship between cumulative-infiltration and time. It was found that the accuracy of
Piecewise function model was higher. Since this model is discontinuous on the subsection, it was inconsistent with the
water infiltration in the layered structure of soil. With infiltration duration, the simulated values of the continuous function

model was closer to the measured ones. The continuous function model was in consistent with the water infiltration in the

layered structure of soil and suitable to simulate the long-term infiltration process.
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1. stents of marioote bottles; 2. marioote bottles; 3. water inlet;
4. rubber tube; 5. constant waterhead; 6. soil bin; 7. upper
homogeneous soil; 8. lower matrix; 9. domain of finger flow;

10. support plate.
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Fig. 1 Sketch of experiment equipment
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Table 1 Physical properties of Xi’an soil
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Soil bulk Specific . . . Saturated hydraulic
Porosity  content of quality  content of quality o texture
density gravity conductivity
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Table 2 Particle size distribution of Xi’an soil
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Fig. 2 Wetting front dynamic of the different upper soils moisture
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Fig. 3 Relationship between the cumulative-infiltration

and the time
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Table 3 Fitting parameters between the cumulative-infiltration and the times
2 i £ Be 40l H&EBHA 11 B A AT I ) YT By R A B 2R
B IKE/ % Curve fitting Linear fitting ¢, /min f;/(mm/min)
Upper initial moisture I/mm=qT" I/mm=cT+d Turning time of Instantaneous infiltration

content of quality o n R? ¢ d R? wetting front rate of turning time

2.7 9.037 3 0.994 1 0.144 7 49.719 0.986 6 125 0.238 1

4.3 8.848 9 0.9936 0.1526 44.186 0.993 4 100 0.256 4

8.6 8.1259 0.4244 09,9990 0.1715 36.172 0.941 7 65 0.294 3

11.3 7.822 2 0.9979 0.1939 29.758 0.9911 50 0.322 8

15 R NG RE R B c WRRB K fpd WERIEFIIEL f100 5 FJE LIS REM KNS

Note: R? is coefficient of determination of fitting,

initial moisture content.

c is steady infiltration rate f,.d is intercept of linear. f}.a is parameters related
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Table 4 Comparison between observed value and calculated value cumulative-infiltration

T 21 bR H Y 53 B bR A 1Y
A6 Bk 7K b ] /min I S {E/mm 3 /mm MAX 2/ % I/ mm xR 22/ %
Initial moisture Time Measured Calculated value Relative Calculated value Relative
content of quality value of continuous error of piecewise error
function model function model
0=2.7% 25 35. 34 26.05 26.290 1 35.57 —0.648 6
30 38. 82 29. 86 23.082 5 38.43 0.998 4
40 43.71 36.47 16. 5657 43.42 0.659 7
65 54. 20 48. 68 10. 1916 53. 36 1.555 4
85 60. 00 55.55 7.4081 59.79 0.345 1
125 68. 14 65. 33 4.1236 70. 32 —3.349 6
155 72.05 70. 94 1. 5429 72.15 —0.129 8
185 76. 10 75.90 0. 2649 76.49 —0.506 0
200 79. 31 78.25 1. 3316 78. 66 0.815 5
0=4.3% 15 27.81 18. 31 34.158 4 27.57 0.892 3
35 39. 23 34.08 13.115 6 39. 34 —0.279 3
65 50. 58 47. 83 5.443 4 51.00 —0.826 0
80 55.953 52.40 5.645 1 55. 64 —0.207 2
100 59.13 57.25 3.1756 61.11 —3.342 3
120 62.55 61. 30 2.000 5 62. 50 0.077 1
135 65. 17 64.02 1.758 3 64.79 0.581 8
150 67.05 66.59 0.690 8 67.08 —0.0380
165 69.78 69. 05 1.044 9 69. 37 0.598 6
0=8.6% 15 24.85 21.49 13. 5047 25.03 —0.735 5
25 31. 20 29. 89 4.190 8 30. 95 0.796 1
35 35.79 35.68 0.310 0 35.59 0.535 6
45 39. 20 39. 87 —1.717 9 39.51 —0.796 5
60 44,75 44,49 0.573 9 44,53 0.492 1
65 46.03 45, 37 1.435 3 46. 04 —0.012 3
85 50. 67 49. 95 1.413 5 50. 66 0.017 0
120 57.38 56. 66 1. 266 8 56. 80 1.021 6
0=11.3% 15 24.10 20. 57 14.672 2 24. 39 —1.182 9
25 29.42 27.96 4,949 8 30. 22 —2.724 2
40 36.07 34.81 3.493 6 36. 81 —2.05514
50 38.95 37.97 2.520 8 40. 43 —3.796 0
55 40. 63 39.32 3.2215 40. 42 0.518 6
70 43.52 42. 88 1.458 3 43.33 0.432 0
90 47. 87 47.07 1.658 2 47.21 1.377 1

110 50.53 51.05 —1.0250 51.09 —1.105 3
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Fig. 5 Relationship between infiltration rate

and the time
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