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Intermittent Infiltration Model of Surge Border Irrigation in
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Abstract; In order to further reveal infiltration mechanism of intermittent infiltration of layered soil under
surge irrigation, through the analysis of experimental data and theoretical research, Brook — Corey and
Green — Ampt ( BC — GA) improved infiltration model of layered soil under intermittent infiltration of
surge irrigation was built. Relationship between water suction and wetting depth of intermittent wetting
front of layered soil was built, which showed that the suction value S, was decreased with the increase of
wetting depth z,. Soil saturated hydraulic conductivity, retained moisture content, intake suction value,
water conductivity coefficient, shape coefficient and depth change in the sand layer were proved to be the
main influence parameters of migration distance of layered soil under intermittent infiltration. When the
number of cycles was increased, the saturated hydraulic conductivity of the upper soil was decreased,
saturated water moisture content was reduced and the suction was increased. Only the intake suction
value in the sand layer was increased with the increase of cycle number. Calculation of intermittent
infiltration characteristics and wetting front migration characteristics of sandy soil with different burial
depths based on BC — GA model pointed out that the cumulative infiltration amount under the same sand
layer depth was decreased and the wetting front migration distance under the same sand layer depth was
increased. The cumulative infiltration volume and the wetting front was increased under the same water
supply period. When the water supply period reached the maximum, the buried depth of the sand layer
would reduce the cumulative infiltration amount and the wetting front migration distance. The research
result could lay a scientific foundation for further development of surge irrigation technology.
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Fig. 1  Schematic diagram of experimental apparatus
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Tab.1 Particle gradation and initial physicochemical parameters

. LT 1 53 K %e W i A il
N e S v - =N .
Y B b BRE kL FKF 0,/ pH i Gk e,/ FKEK/
(gzem™) (0.05~1.0mm) (0.002~0.05mm) (0~0.002mm) (cm®-cm-?) (em®-em ™) (ememin')
i+ 1.30 36. 30 47.90 15. 80 0.236 7.5 0. 46 0.016 1
b+ 1.40 47.79 29. 68 22.53 0.236 7.6 0.43 0.018 0
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Tab.2 Comparison of steady infiltration rate between measured and calculated values

. . Biie L2 A R ER VP AR AT B/ AT
o BRMRS JEJKRks ] y . o
L2t JIERERAG & S}/ em R/ (em-min~") w2/
cm cm
a/em”™" (cmemin~") AR Z% Ml % S A R %
15 4.13 0.007 9 0. 008 1 -2.53
20 4.00 0.007 4 0.007 3 1.35
- 25 3.27 0. 006 6 0. 006 7 -1.52
ZE)INEL 5 0.146 0. 005 3
30 2.54 0. 006 4 0. 006 3 1.56
35 2.40 0. 006 3 0. 006 1 3.17
40 1.87 0.006 1 0.0059 3.28
15 34.89 30.08 13.79 0.546 4 0.569 9 -4.30
25 34.19 34.65 -1.36 0.4252 0.400 9 5.71
30 33.65 35.29 —4.87 0.3857 0.3577 7.26
H T 0 4 0. 605 0.1670
35 27.97 26.72 4.46 0.313 6 0.3035 3.22
50 28. 40 26. 84 5.49 0.270 0 0.2614 3.19
60 19. 60 18.92 3.45 0.2308 0.2210 4.25
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it S BT RO A R B S MR 22 SR (P < 0.01) (A EE Y
it Wb s (02 ) SO R B 3 R
PSR 2 35 1 22 57 (P < 0.01) , T X oAt 2 40 52
Wi 72 5 PR3 A B3 (P >0.05) .
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Tab.3 Parameter simulation value of Brooks — Corey model in infiltration stage

45k 1% JEWE 0,/ 0,/ K/
. @,/ cm n
F A Jis:i) i (em®+em ™) (em®-em™?) (em-min~")
1 0.057 5° 0.479 0° 58.80° 0.204 2° 0.0226°
M+ 2 0.057 6° 0.453 1" 169. 65° 0.2150° 0.007 2"
3 0.057 4* 0. 4317 278.09* 0.217 4* 0.001 7¢
5 25T P =0.069 P=4.99x10"%" P=1.49x10 "2 P =0.952 P=4.30x10 %"
2R+ , - ‘ .
1 0.026 5" 0. 446° 11. 148¢ 0.220° 0.0221°
i+ 2 0.026 8" 0. 448" 14. 750" 0.223* 0.0220°
3 0. 026 4° 0. 449° 16. 260" 0.227° 0.0210°
5 AT P =0.835 P =0.815 P=8.55x%x10"°""" P =0.057 P =0.891
1 0.0555° 0.4317°¢ 59.20° 0.192° 0.021 8*
— Kt 2 0.0551° 0.4525" 172. 65" 0.191 6* 0.007 7"
g 3 0.056 2* 0.4801° 281.13* 0.197° 0.0017°¢
T 257 Ht P =0.057 P=8.59%x10"7" P=2.14x10"2* P =0.897 P=3.71x10"%*

T [ — S0 B Ja A [N 78 3R A R R RO 22 57 1035 5 0 0K p < 0. 01 KF 2R R,
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Tab.4 Comparison of steady infiltration rate between E,E 3 jﬂ}?:’lj(i% 1 \% 2 \/;B'S 3 1#&7J<J§J/ﬁﬂ?ié? BC —
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Fig.2 Changes of infiltration with time of homogenous soil under all water supply cycle
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Fig.3 Changes of infiltration with time of layered soil under all water supply cycle
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Fig.5 Comparison of wetting front calculated values between

layered soil and homogeneous soil in each water supply cycle
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Tab.5 Time and cumulative infiltration when wetting frontreached interface of layers under each water cycle
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Tab.6 Steady infiltration rate of each supply water cycle under different sand buried depths
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i o , ik
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20 5 1 0. 022 59 2.5 17.55 0.0429
25 5 0.022 59 2.5 17.53 %+
15 5 0.007 10 2.5 23.03 0.018 2
20 5 2 0.007 10 2.5 22.99 0.0153
25 5 0.007 10 2.5 22.95 0.013 6
15 5 0.001 72 2.5 25.06 0.004 6
20 5 3 0.001 72 2.5 25.00 0.003 9
25 5 0.001 72 2.5 24.93 0.003 6
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Tab.7 Time and cumulative infiltration when wetting front reached interface of layers under different sand

buried depths in each cycle
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Fig. 6  Variation of distance of wetting front with time under all water supply cycle
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Fig.7 Variation of infiltration with time under all water supply cycle
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