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Table 1 Paticle sze dstrbutibn of tested sol (% )
Particle size( mm)
Soil kinds I~ 0.25 0.25~ 0. 05 0 05~ 0.01 0. 01~ 0 005 0. 005~ 0.001 < 0.001
Clay loan 05 7.2 48 0 12.0 11. 1 212
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Fig 2 Volume of weted soil with the water flux being
3 . 41 h~ " during the infiltraton
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Tahe 2 Radial digances from the weting front and the point source

Tl ANTRED 2

at different infiltration time( an)

Verucal infilration distance(cm)

Observation angle

L —— 150 min Infiltration time ( min) I 3@ 45° « oF
2 L ««-8--.360 min
10 6.5 6.7 63 60 53
30 9.9 9.3 95 87 84
-1
1 (Q=T1Lh"") 50 1.3 117 116 1.2 105
Fig 1 Volume of wetted soil with the water flux being 100 3.9 148 148 141 136

1 L h™ ! during the infiltration
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Table3 Error analysis of measwrement and calculation orwetting front( cm)
Observation angle
30 45 60
Infikration time ( min)
Measurmenr ~ Calculation  Relatively Measurmenr  Calculation  Relatively Measurmenr  Calculation Relatively
enor(% ) error( %) error( %)
10 6.7 5.50 21 63 5. 65 1.5 6.0 603 05
30 9.3 9.51 22 95 9. ® 4.5 8.7 87 Q0
50 11. 7 11. 10 34 11 6 10. 9 6.4 11.2 107 46
100 13.9 13.82 Q5 14 8 13. 75 7.6 14.1 13 6 31
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Fig 3 The relationship bewtten wetted soil volume and water application rate
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Fig 4 Dynamic trend of average water content in wetted volume
4 of Huangmian soil
Tabe 4 Dynamic variation of volume water content in wetted soil
with the water flux 2.3 R(t) H(Y)
R(t
Discharge Rate(L h™1) ( )
H(t 2
Infikration time (min) 5.3 2.0 3.0 4.0 ( ) i
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Fig 5 Horizontal wetting front in relation to flux d the nozle
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Fig. 6 Vertical wetting front in relation to flux at the nozzle
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TaHeS Results of the fitting of relationship between horzontal wetting front and duration of point source infilration
Q=1Lh"! 0=2Lh"! Q=4Lh!
Function style a b R? a b R2 a b R?
Power fundion 31324 03042 0.999 3 4.915 5 0280 4 0 R 6.3525 0.2818 09971
Exponent function 8 056 1 00031 0.7899 10. 659 00042 0821 12. 99 0.005 5 08765
Logarithm functon 3280 - L 816 0.9752 41356 -0Q7776 09537 4. 966 3 0.363 Q9716
6
Table 6 Resuls of the fiting of relationship between vertical wetting front and duration of point source infiltraton
Q=1Lh"! Q=2Lh! Q=4Lh!
Function style ¢ d R2 ¢ d R? ¢ d R?
Power function 24724 03445 0.996 2 2.601 6 03834 0986 2.1219 0.462 4 0 9% 3
Exponent fundion 72456 00035 0.769 1 7.680 4 0 0055 0850 6. 973 1 0.008 8 08340
Logarihm functon 34468 - 31592 0.974 6 4.3734 - 44417 09701 5.2359 -6.3934 0962 4
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AN EMPIRICAL SOLUTION OF CHARACTERISTIC VALUES OF WETTED SOLUM
UNDER SURFACE DRIP IRRIGATION
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Abstract

Experiments on infiltration fran a surface point source were conducted in the laboratory. The results showed

that the wetted solum appeared in the shape of a sem+ elliptic cone and that remarkable power fundion relations were observed

between horizontal and vertical wetting fronts and the infiltration time and a significant linear relationship the volume of wetted

solum and the volume of water applied; When the volume of water applied was kept the same, the volume of wetted solum did not

vary much with the dripping rate, which was kept in range of 2~ 4L h™ '; in the process of point source infiltration, the incre-

ment in soil water content had nothing to do with duration of the infiltration and the dripping rate, but appeared to a constant vat

ue being 0. 326 for clay loam soil in this experiment. Based on the above- said findings, a model for empirical solution of charae-

teristic values of wetted solum under surface drip irrigation was presented to predid horizontal and vertical wetting front and vot

ume of wetted soil.
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