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Influencing Factors of Point Source Infiltration Parameters and
Simplified Model Under Adequate Water Supply
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Abstract: Based on the theory for water movement in non-saturated soil, a mathematical model of point
source infiltration under adequate water supply was established and solved by using SWMS-3D software. The
point source infiltration characteristics were simulated with several typical soils under adequate water supply.
According to the simulation results, the infiltration characteristics and related affecting factors was analyzed.
It was shown that the cumulative infiltration curve can be well described using Philip model. With same soil
texture and bulk density, the sorptivity(A) increased with film hole diameters. The steady infiltration rate
(S) increased with film hole diameter and slightly increased with irrigation depth. Furthermore, the simpli-
fied infiltration model was proposed for point source infiltration under adequate water supply, including film
hole diameter and irrigation depth as parameters. The simplified model was then tested by infiltration experi-
ments using typical soils from Loess Plateau and experimental data reported in the studies of the other re-
searchers. It was concluded that the simplified infiltration model accurately reflects the point source infiltra-
tion characteristics under adequate water supply and can therefore be applied readily to determine the sorptiv-
ity and steady infiltration rate.
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/ / / . ; /
(g+em™®) (em® » em™?) (em® » em™®) “ (ecm » min™ 1)
1. 30 0.113 0.492 0.014 1. 715 0.5 0.021
1. 40 0.122 0. 456 0.017 1. 546 0.5 0.015
1. 35 0. 057 0. 380 0.025 1.759 0.5 0.041
1.45 0. 049 0.362 0.024 1. 689 0.5 0.026
— 0.078 0. 430 0.036 1. 560 0.5 0.017
— 0. 065 0.410 0.075 1. 890 0.5 0.074
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2
/ (1.30 g/cm?) (1.40 g/cm*) (1.35 g/cm?®) (1.45 g/em®)
cm cm S A S A S A S A S A S A S A
2 3.32 2.35 3.19 1.17 2.56 3.00 2.37 1.82 2.60 0.73 3.01 2.97 3.46 19.39
3 3.32 2.44 3.19 1.23 2.55 3.18 2.37 1.92 2.59 0.83 3.08 3.39 3.61 22.71
2 4 3.33 2.52 3.18 1.29 2.54 3.38 2,36 2.05 2.56  0.94 3.08  3.83 3.88 25.99
5 3.32 2.61 3.17 1. 36 2.52 3. 60 2.34  2.19 2.57 1.04 2.94  4.35 4,35 29.12
6 3.31 2.71 3.13 1.45 2.59 3.79 2.37 2.30 2.57 1.14 2.81 4. 88 4.90 32.14
2 6. 20 3.50 5. 57 1.70 4. 81 1.53 4.43  2.71 4,47 1.09 5. 44 1. 44 7.30 29.53
3 6.21 3.62 5. 57 1. 80 4,82 4. 82 4.43  2.89 4.44  1.25 5.50  5.10 7.97 34.27
3 4 6.18 3.77 5.55 1. 90 4.79 5. 14 4. 41 3.09 4. 48 1.38 5. 37 5. 87 8.96 38.75
5 6.23 3.90 5. 54 2.03 4.90 5.42 4.46  3.28 4.52 1.52 5.32 6.62 9.90 43.11
6 6.18 4. 07 5.55 2.13 4. 96 5.72 4.52  3.45 4,51 1. 68 5.34 7.34 10.72 47.42
2 10. 36 4,62 9.07 2.19 8.08 6.09 7.39  3.62 7.32 1.40 9.03 6.01 12.82 40.72
3 10. 38 4. 80 9.04 2.33 8.07 6.52 7.43  3.87 7.31 1. 60 9.07 6.95 14.01 46.88
4 4 10. 39 5.00 9.05 2.49 8. 11 6. 94 7.46 4,14 7.38 1.79 9.05 7.94 15.86 52.56
5 10. 47 5.19 9.00 2.66 8. 17 7.32 7.57  4.39 7.39  2.00 9.10 8.93 16.81 58.55
6 10. 46 5.41 9.09 2. 80 8.16 7.77 7.63  4.64 7.39 2.22 9.18 9.87 18.21 64.17
2 14.91 5.82 12. 69 2.74 11.78 7.74 10.69  4.58 10. 22 1.75 12. 86 7.77 19.77 52,77
3 14. 96 6.06 12.72 2.91 11.76 8. 30 10.73 4,92 10.28 2.00 13.05 8.97 21.90 60.40
5 4 15.02 6. 30 12.61 3.14 11. 90 8. 82 10.75 5.27 10.34 2.26 13.14 10.23 23.92 67.71
5 15. 06 6.57 12.73 3.32 12. 06 9.35 10.86  5.59 10.29 2.56 13.43 11.42  25.93 74.86
6 15.11 6. 84 12.78 3.52 12.09 9.93 10.98 5.94 10.36 2.85 13.74 12.55 27.54 81.95
2 2066 7.04 1715  3.31 16,45  9.47 1476 559 13.92 210 17.96 9.62 28.89 65.73
3 20,77 7.33 17.23 3.52 16.51 10. 15 14. 85 6. 00 13.91 2. 44 17.97 11.19 31.61 74,94
6 4 20,78 7.66 17.17 3.79 16.69  10.82 14.96 6.43 13.91 2.80 18.31 12.67 35.03 83.66
5 20, 84 8.01 17.25 4. 04 16.85 11.51 15.05  6.87 14.00 3.12 18.66 14.10 37.74 92.22
6 20, 94 8.33 17. 31 4,31 17. 04 12. 20 15. 11 7.34 14. 06 3.45 19.00 15.49  40.54 100.71
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3
(1.30 g/cm®) (1. 40 g/cm®) (1. 35 g/cm?®) (1.45 g/cm®)
a 1.018 1.057 0.763 0.721 0. 859 0.909 1.037
b 1.676 1.548 1.711 1. 685 1.546 1. 665 1. 951
R? 0.999 0.999 0.999 0.999 0.998 0.997 0.973
m 1.078 0.496 1. 362 0. 807 0. 287 1. 209 8. 284
n 0.039 0. 060 0.061 0.063 0.115 0.123 0.115
R? 0. 980 0.961 0.932 0.963 0.984 0.967 0. 956
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