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Simulation study on the effects of dripper spacing on soil water infiltration
conditions under surface drip irrigation with two point-source emitter
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Abstract: [Objective] Simulation study was done on the effects of dripper spacing on soil water infil-
tration conditions under surface drip irrigation with two point-source emitter. [Method)] Using HYDRUS
3D software, choosing four kinds of dripper spacings,10,20,30 and 40 cm separately.a simulating study on
the soil water content of intersection surface, transport velocity of wetting front and shape change of wetted
volume was carried out and the simulation results were tested with field demonstration. [Result] The time
for geomagnetic crossing showed exponential function of increase and migration velocity of wetted volume
showed power function of increase with dripper spacing adding. Shape of wetted volume changed succes-
sively from an approximate hemispheroid to an approximate hemi anther sac,an approximate hemi peanut
shell and two approximate hemispheroid. High moisture content region in wetted volume changed to one
from two. And the model by the measurement of soil moisture content, migration distance of water front,
and cumulative infiltration in laboratory test was verified. The results showed that the simulation results a-
greed well with the measurement values. [Conclusion] The effects of dripper spacing on soil water infiltra-
tion conditions under surface drip irrigation with two point-source emitter is remarkable. The three-dimen-
sionalmodel of establishment can reflect the soil water movement of clay loam conditions under surface drip

irrigation accurately.
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Fig. 2 Flow domain gridding and observation points of intersection test of two point-source emitter
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Fig. 3 Effects of dripper spacing to soil moisture content

a. Soil moisture content of center A of both emitter;b. Soil moisture content of B of vertical distance A is 10 cm;
—0—.s=10 cm;— % —.s=20 cm;—0O—.s=30 cm; —@—. s=40 cm
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Table 1 Soil water infiltration coefficient and infiltration index of different dripper spacings
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Dripper KFT7 E T K7 E 7
spacing Horizontal direction Vertical direction Horizontal direction Vertical direction
a B a B a B a B
10 3. 440 —0. 864 4.063 —0. 889 25.949 —1.206 8.397 —0.985
20 9.997 —1.096 3.219 —0. 836 57.078 —1.292 8.493 —0.977
30 11.134 —1.094 7.994 —1.004 4X 108 —2.942 5695 —1.197
40 12.097 —1.114 7.163 —0.974 2X10% —8.429 2X10%7 —1.013
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Fig. 4 Wetted volume of 420 min (A)and 840 min (B)
al —a4. Showed soil moisture content of horizontal direction of soil surface of emitter distance is 10,20,30 and 40 cm,
respectively(intercept one side of both emitter) ;b1 —b4. Showed soil moisture content of

vertical distance of the beeline along both emitter of emitter distance is 10,20,30and 40 cm,respectively
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source surface drip irrigation
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a—d. Observation points 11,12.19,23,respectively; — A —. Simulated value.,—+ —. Measured value
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Table 2 Comparison between simulated and measured values of migration direction of wetting front
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Time S/ em FEAME / cm I 2%/ %% JPAE / cm HEHH / cm 2%/ %
Measured value Simulation value Deviation rate Measured value Simulation value Deviation rate
30 18.2 18 2.44 — - -
60 19.8 20 —2.04 - - -
120 21.3 21.5 —1.77 — — —
180 22.5 23 —4.00 — — —
240 23.5 24.5 —7.41 10 10 0
300 24.5 25.5 —6.90 - - —
360 25.8 26 —1.27 — — —
420 27.2 27.5 —1.74 17 18 —5.88
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