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Characteristics and simulation of water infiltration in

millet slope farmland under simulated rainfall
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Abstract; By taking Millet as the research object, the characteristics of soil water infiltration are
studied in the runoff plots (3°, 5°,10°,15°) by adopting the method of artificial simulation rain-
fall. The results show that the infiltration rate in millet slope farmland generally presented a de-
creasing tendency and fitted with the power function laws with a small fluctuation of time prolong
in infiltration rate under the experiment conditions. Compared with the control group, the accu-
mulated infiltration amount in soil can be increased. Infiltration rate in Millet slope land can grad-
ually increase from early jointing to milk-filling stages. It has been proved through the infiltration
model fitting of Kostiakov, Horton, Philip and Jiang Dingsheng that Kostiakov model can adapt
to the moisture infiltration simulation during the whole stage of millet growth and development,
but the estimated amount is 10% lower than the average values.
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Fig.1 Soil infiltration curve of four growth periods in runoff plots under rainfall of 80 mm/h intensity
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Tab.1 The general infliltration descriptive lormula

2
i

Lo Lo o = AR
A TS A B/ , 2 , 2
2] [ K 2] [ K
3 2.562 —0. 385 0.810* 1. 655 —0. 256 0.833*
- 5 3. 004 —0. 480 0.830™ 2.017 —0.352 0.845™
KV
10 7.182 —0. 862 0.906™ 2.561 —0.679 0.934™
15 3.624 —0. 666 0.936™ 1.798 —0. 482 0.866™
3 4,265 —0. 549 0.827* 1.671 —0. 260 0.830™
5 4,707 —0. 561 0. 884 2.015 —0.351 0.836™
W
10 7.644 —0. 816 0.916* 2.536 —0.621 0.951*
15 6. 669 —0.819 0.937™ 1. 897 —0. 481 0.856™
3 4,111 —0. 456 0.890™ 1. 663 —0.231 0.845™
T 5 2.490 —0.330 0.794~ 2. 107 —0.335 0.854™
§ 10 3.273 —0. 442 0.805™ 2.315 —0.661 0.915™
15 4, 890 —0. 642 0.915* 1. 897 —0. 481 0. 856
3 2.469 —0.271 0.762™ 1. 655 —0. 256 0.833*
) 5 2. 607 —0.303 0.891™ 2.017 —0.352 0.845™
XA
10 3. 000 —0. 407 0.825™ 2.513 —0.616 0.951*
15 3.295 —0. 452 0.892™ 1.612 —0.404 0.702"
W 7 p<C0.01; " p<C0.05,
% 2 Kostiakov RIS H S K R % 3 Horton ERISHP S K R
Tab. 2 Kostiakov model parameters fitting and R? Tab.3 Horton model parameters fitting and R®
ek WE/ WH/ ) e ek WE WR/ i/ o,
# ") (mm/h)  (mm/min) # (") (mm/h) (mm/min) (mm/min)
3 83.4 2.562 0.385 0.810™ 3 83.4 0. 607 3. 250 0.152 0.952*
WA 5 78.1 3.004 0.48 0.830" WA 5 78.1 0.493 2,515 0.126 0.919"
i 10 79.5 7.182 0.862 0.906™ i 10 79.5 0.178 1.994 0.075 0.947™
15 84,2 3. 624 0.666 0.936™ 15 84. 2 0. 313 2. 257 0.141 0.956™
3 77.6 4, 265 0.549 0.827™ 3 77.6 — — — —
ol 5 82.6 4,707 0.561 0.884 ol 5 82.6 — — — —
T w0 773 7644 0.816 0,916 G T A S— — -
15 83.6 6. 669 0.819 0.937* 15 83.6 0.293 2.569  0.111 0,964*
3 82.1 4,111 0.456 0.890™ 3 82.1 — — — —
i 5 78.1 2.49 0. 33 0.794 i 5 78.1 — — — —
i 10 84.6 3.273 0.442 0.805™ i 10 84.6 — — — —
15 78.4 4, 890 0.642 0.915* 15 78.4 — — — —
3 83.7 2,637 0.292 0.799™ 3 83.7 — — — —
W% 5 85.2 2. 500 0.289 0.856" W% 5 85.2 — — — —
W8 10 gLy 3.00  0.407 0.825" /L I T YO S— - -
15 84.1 2. 839 0.401 0.706* 15 84.1 — — — —

7 p<C0.01; " p<C0. 05,

E: “—RAMETIER; " p<0.01;" p<C0. 05,
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Tab.5 Jiang Dingsheng model parameters fitting and R?

Atk mE/, WE/ S/ Al Kk WE WE/ L) AL .
# () (mm/h) (mm/min™*) (mm/min) iz} (*)  (mm/h) (mm/min) (mm/min)

3 83.4 5.518  0.185 0.831* 3 83.4 - - - -
w5 78.1 5.933 0.048 0. 834" w5 181 — — - —
W 10 795 — — — B 10 795 — — — —

15  84.2 - - — 15 84.2  0.238  9.922  1.279 0.971*

3 77.6 — — — 3 77,6 — — — —
H 5 82.6 — — — B 5 82.6 — — — —
TH 10 773 — — — TH 10 77.3  0.004 7.72  0.821 0.916"

15 83.6 — — — 15 83.6 0.142  11.145 1.101 0,944

3 82.1 8.537 0.09  0.894 3 821 — — - —
w5 78.1 5.629 0.291 0.814" a5 781 — — - —
WP 10 sas 6.737 0.113  0.816" M 10 s4s — — — —

15 78.4 — — — 15 78.4 — — — —

3 83.7 6. 229 0.403  0.818" 3 83.7 — — — —
w5 85.2 5.705 0.409 0. 880 ‘ 5 85.2 — — — —
nx R

} 10 8.7 6.498  0.155 0.830" 10 81.7  0.425 6.45  0.874 0.839"

15 84.1 6.054  0.171 0.723" 15 84.1 — — — —

W RRMATAR; " p<0.01;57 p<<0,05.
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Fig. 2 Predicted values by Kostiakov Model and measured values in millet growth period
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Tab. 6 Deviation between measured and predicted values

gt}

IE?';T / -)'n;i;fn 10/ ru-.izgjj:_n/ -)n;'FEu o/ -nj%ug 10/ jf /In,’j /
> T3/ 70 2H/ 6 BB/ 0 EE/ v B/ A
—5.86 —17.61 —3.19 —4.27 —7.73
5 —12.66 —7.87 —8.04 —3.24 —7.95
10 —17.41 —39.47 —11.29 —17.09 —21.32
15 0.95 —1.57 —0.53 —23.95 —6.28
FEHE —8.75 —16.63 —5.76 —12.14 —10.82
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