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Influence of Initial Soil Moisture Content on Infiltration

Characteristics of Porous Ceramics Infiltration Irrigation

CHEN Xi' DONG Ai—hong] ZHAO Xiao' CAI Yao-hui' ZHANG Lin’
(1. College of Water Resources and Architectural Engineering of China Northwest A&F University Xianyang 712100 Shaanxi Province China;
2. Institute of Soil and Water Conservation Northwest A&F University Xianyang 712100 Shaanxi Province China)
Abstract: In this paper a microporous ceramic emitter was used as the research object to carry out in-situ soil tank infiltration simulation
test to study the influence of initial moisture content of soil on infiltration characteristics of porous ceramics which provided reference for
determining the field application parameters of porous ceramic infiltration irrigation. An empirical model was established to simulate the
relationship between the cumulative infiltration volume and the wet front migration distance and the initial moisture content and infiltration
time. The results showed that the initial moisture content of the soil under the no—pressure condition had a great influence on the cumulative
infiltration and as the infiltration time increased the rate of change of the cumulative infiltration decreased gradually. At the same infiltration
time the greater the initial soil moisture content the smaller the cumulative infiltration and this phenomenon is more and more obvious with
the increase of infiltration time. Under different initial moisture content conditions the migration distance of the wet peak in each direction is
a power function of time.
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Fig.1 Layout of the experimental platforms
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Fig.3 Changes of accumulative infiltration by 129
time with different initial soil water contents g ’
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Tab.1 Fitting results of cumulative infilitration over time 5 ’

at different initial soil water contents
Tab.2 Measured and model fitted values of cumulative infiltration

1B #Z 8 PE B /om

% K /h 6 8 10 20 30 40 50
3 1=5.879 4 In( 1) —5.406 0.989 7 >
9 1=4.131 3 In( 1) -3.033 0.995 2 /L 346 4.06 486 553 852 973 10.78 11.75
15 1=2.980 8 In( 1) -1.670 0.996 1 /L 336 399 497 574 811 950 1049 11.25
1% -=2.77 -1.75 235 377 -478 -2.35 -2.72 -4.25
1 0.98
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Fig.4 The curve of the migration distance of wetting peaks with time at different initial moisture content
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Tab.3 The relationship of the migration distance of wet front with time

1% X(R?) S( R?) L( R?)
3 X=10.607 :*¥2(0.997 1) §=8.798 1*2(0.996 2) L=9.81 :*3%(0.997 5)
9 X=12.348 1%3%( 0.994 2) $=10.781 ¢339 0.997 5) L=11.555 :*%'(0.994 2)
15 X=13.882 :**8(0.996 1) §=12.223 %3 0.997 1) L=13.248 1*¥%(0.997 6)
3 0.99
. S(t 60) = fi6,) (6)
. L1 6,) = fi(6,) 1" (7
: (5)~(7) 4
x(1 6) = fi(0) 1" (5) 4.
4
Tab.4 The model of the migration distance of wet front over time
1% X(R%) S( R%) L( R?)
3 X=9.058 (*375(0.983 1) 5=8.145 1*325( 0.994 2) L=8.872 1334 0.995 3)
9 X=12.261 :*¥5(0.998 2) §=10.854 >35(0.998 5) L=11.579 1*3%4( 0.997 2)
15 X=15.192 :*35( 0.980 6) §=12.647 >35(0.995 2) L=14.154 :*¥%(0.989 2)
4 0.97 :
. S(t 6,) = 21.017 657" 7% (12)
o 4 : :
f(6,) = 26.968 607 (R* = 0.988 1) (8) L(t 6,) = 23.647 65°% (13)
f(6,) =21.017 657" (R* = 0.999 0) (9) 12%
f(6,) = 23.647 60 (R* = 0.9839) ( 10) 8
: 5,
X(t 6,) = 26.968 60" (> (11)
5
Tab.5 Comparison of measured values of wet front transport distance with model fitting values
/h 1 2 3 4 6 10 14 16
/em 14.1 17.5 20.5 22.8 26.0 32.1 36.5 37.9
X /em 13.9 18.0 20.9 23.3 27.1 32.9 37.3 39.2
1% -1.72 2.69 2.06 2.22 4.36 2.38 2.14 3.42
/em 11.2 14.5 17.3 19.3 21.5 24.3 26.7 27.8
N /em 11.8 14.8 16.9 18.6 21.2 25.0 27.9 29.1
/% 5.63 2.21 -2.27 -3.81 -1.49 2.90 4.47 4.79
/em 12.7 15.8 18.6 20.5 23.9 30.1 33.9 35.6
L /em 13.0 16.6 19.1 21.2 24.5 29.3 33.0 34.6
1% 2.18 4.97 2.93 3.41 2.39 -2.59 -2.57 -2.73
5 N
+6%
(1) (2)
. 12% o 38 )
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