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Summary

For the purpose of effective water management, it is very important
to investigate the soil water movement in the unsaturated zone of an
irrigated field. Further, it is necessary to characterize the physical
and hydraulic properties of dune-sand by the experiment.

Field experiments were made by the use of both a depth-type neutron
moisture meter and a surface-type neutron moisture meter, and a set
of tensiometers. As a result, determination of hydraulic conductivity
from the soil water content and the hydraulic head as functions of depth
and time during the drying cycle in a sand dune field was described.
Soil water diffusivity was also obtained by the product of the hydraulic
conductivity at a given water content and the reciprocal of the slope of
the soil water characteristic curve at that same water content. Then,
the relations of the hydraulic conductivity and the soil water diffusivity
to the water content were shown for each measuring depth in an actual

sand dune field.
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Fig. 1. Soil water pressure head profile under
steady-state infiltration conditions.
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Table 1. Calculation of soil water flux

t z 4 dz- 9 w Q=—dW/dt
(min) | (em) | (em¥em®) | (em¥em®) | (em¥em?) | (em/day)
10 5 0.160 0.800 0.800 18.9
10 0.175 0.875 1.675 47.5
15 0.183 0.915 2.590 67.5
20 0.208 1.040 3.630 120
30 0.219 2.190 5.820 217
40 0.240 2.400 §.220 344
50 0.259 2.590 10.810 475
60 0.280 2.800 13.610 685
70 0.308 3.080 16.690 832
80 0.310 3.100 19.790 867
90 0.317 3.170 22.960 867
100 0.319 3.190 26.150 881
20 5 0.138 0.690 0.690 10.1
10 0.154 0.770 1.460 23.0
15 0.159 0.795 2.255 33.1
20 0.169 0.845 3.100 50.4
30 0.182 1.820 4.920 86.4
40 0.191 1.910 6.830 124
50 0.203 2.030 8.860 161
60 0.210 2,100 10.960 215
70 0.213 2.130 13.090 284
80 0.228 2.280 15.370 369
90 0.256 2.560 17.930 422
100 0.287 2.870 20.800 485
40 5 0.123 0.615 0.615 3.24
10 0.136 0.680 1.295 8.64
15 0.141 0.705 2.000 12.0
20 0.142 0.710 2.710 17.3
30 0.156 1.560 4,270 27.4
40 0.161 1.610 5.880 40.3
50 0.169 1.690 7.570 53.3
60 0.175 1.750 9.320 69.1
70 0.175 1.750 11.070 80.6
80 0.184 1.840 12.910 99.4
90 0.203 2.030 14.940 118
100 0.226 2.260 17.200 147
120 5 0.105 0.525 0.525 1.08
10 0.114 0.570 1.095 2.52
15 0.118 0.590 1.685 3.41
20 0.118 0.590 2.275 5.28
30 0.127 1.270 3.545 7.80
40 0.131 1.310 4.855 10.9
50 0.136 1.360 6.215 13.2
60 0.138 1.380 7.595 16.2
70 0.139 1.390 8.985 20.0
80 0.149 1.490 10.435 23.2
90 0.153 1.530 11.965 26.6
100 0.176 1.760 13.725 30.0
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Table 2, Calculation of hydraulic conductivity and soil water diffusivity

at the depth of 40 cm.

(min) Q oH/3Z K 6 h dh/dg D
((h(;):;ss)) (em/day) {em/cm) (em/day) (emYem?) (em) (em¥em®) (em¥day)

1 min 1200 -1.19 1000 0.325 -12.6 1000 1000000

2 806 -1.16 695 0.322 ~15.6 490 287000

3 673 -1.15 585 0.315 -17.5 212 124000

4 663 -1.13 587 0.305 -19.2 150 88000

5 623 -1.11 561 0.295 -20.5 91.0 51000

7 497 -1.10 452 0.272 -22.2 61.8 27900
10 344 -1.06 325 0.240 -23.9 46.2 15000
15 193 -1.01 191 0.207 -25.2 44.9 8580
20 124 -0.980 126 0.191 -26.1 57.1 7220
30 66.2 -0.970 68.3 0.172 -27.2 60.0 4100
40 40.3 -0.950 42.4 0.161 -27.9 66.7 2830
50 28.8 -0.940 30.6 0.154 -28.4 69.2 2120

1 h 22.6 -0.950 23.7 0.148 -28.8 73.9 1760

2 10.9 -0.940 11.6 0.131 -30.1 100 1160

3 6.24 -0.930 6.71 0.122 -31.4 140 939

4 4.44 -0.910 4.88 0.116 -32.2 136 665

5 3.60 -0.910 3.96 0.111 -32.9 156 615

6 3.24 -0.920 3.52 0.107 -33.6 194 682

12 1.10 ~0.930 1.18 0.095 -36.0 222 263

18 0.650 -0.920 0.707 0.089 ~37.6 280 198

1 d 0.475 -0.940 0.505 0.085 ~-38.8 367 185

2 0.150 -0.970 0.155 0.077 -42.0 510 79.1

3 0.0575 -0.990 0.0581 0.075 -43.9 1000 58.1

4 0.0325 -0.990 0.0328 0.074 -45.0 900 29.5

5 0.0350 -0.990 0.0354 0.073 -45.7 650 23.0

6 0.0225 -0.990 0.0227 0.072 -46.3 600 13.6

7 0.00500 -0.990 0.00505 0.072 -46.7
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Fig. 2. Hydraulic conductivity as a function of
soil water content measured from depth
of 30 cm to 90 cm.
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Fig. 3. Data points and a smooth curve for soil
water diffusivity versus volumetric soil
water content from depth of 30 cm to

90 cm.
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