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Modeling saturated-unsaturated moisture flow in soils
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ABSTRACT

A model for the transient one-dimensional moisture movement
in the saturated-unsaturated zone using a finite difference method
is developed. Hysteresis in the soil water retention is incorporat-
ed. The model considers layered geologic formations. Monte Carlo
simulation, together with the nearest neighbor model is used. Out-
puts of the model include pressure head, water content, and the
water table elevation. Two Monte Carlo simulations of 100 realiza-
tions each are made for a 12-day simulation period with different
input values. The simulation results show that the S.D. of the
outputs increases with an increase in the input, the S.D. of the
log K- The model is applied to predict a long term water table
fluctuation, and the predicted water table agrees well with the

observed one.
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TABLE 1.—Solil Properties in Study Area

Depth . Dry butk density Saturated hydraulic
(cm) Texture Porosiy {g/cm’) conductivity {cm/hr)
(1) (2) (3} Lo 4) B (5)
050 | Silty clay loam 0.53 1.20 0.56
50-100 | Clay loam 0.51 1.25 0.59
100-180 | Loam Q.48 1.38 0.67
Y.=a(Y,., + Yiu) + ne (3)
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TABLE 2.—Mean and Standard Deviation of Water-Table Elevation

Mean® (cm) SD (cm)
Date Time Run A Run B Run A Run B

(1) (2) (3) (4) (5) (6)
7-21-84 12:00 82.0 82.0 0.0 0.0
24:00 85.6 85.4 0.6 0.8

7-22-84 12:00 . 866 86.3 0.6 1.4
24:00 88.6 88.1 1.0 2.0

7-23-84 12:00 89.7 89.0 1.3 2.3
24:00 91.3 90.2 1.6 2.7

7-24-84 12:00 92.3 90.8 1.9 3.1
24:.00 93.8 91.8 2.3 3.6

7-25-84 12:00 94.6 92.3 2.5 4.1
24:00 95.7 93.0 2.7 4.7

7-26-84 12:00 96.2 932 28 5.1
24:00 94.8 91.7 2.5 4.7

7-27-84 12:00 91.8 89.5 2.5 4.5
24:00 85.2 83.5 5.2 8.5

7-28-84 12:00 77.9 782 1.8 7.8
24:00 77.2 77.4 4.0 7.0

7-29-84 12:.00 77.3 77.4 35 6.5
24:00 78.1 77 8 2.9 5.9

7-30-84 12:00 78.6 78.0 2.7 5.5
24:00 79.7 787 2.4 5.0

7-31-84 12:00 80.3 79.0 2.4 5.0
24:00 81.3 79.8 2.5 5.0

8-01-84 12:4%) 82.0 80.2 2.6 19
24:.0 K2.7 80.7 2.8 5.0

‘Water-table depth from soil surface
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TABLE 3.—Mean and Standard Deviation of Soil Water Pressure Head

Mean {cm) SD (cm)

Node* Run A Run B Run A Run B

(1) (2) (3) (4) ) (5)

(1) Date: 7-22-84; Time: 24:00

] 71.6 72.0 1.9 1.9
2 61.6 62.0 0y 1.9
3 51.6 52.0 0.9 1.9
4 41.5 42.0 0.9 1.9
5 315 32.0 09 1.9
6 21.5 219 0.9 1.9
7 11.5 11.9 0.9 1.9
8 1.4 19 09 - 1.9
9 -8.6 -8.2 09 1.9
10 -18.8 -18.3 1.0 2.0
11 -29.2 -28.8 | 1.9
12 -40.3 -40.0 1.3 1.8
13 ~-54.5 -53.5 1.0 2.1
14 -70.4 -68.8 36 4.1
15 -87.7 ~87.2 6.5 ' 8.1
16 -114.5 -111.8 1 9.9 11.1
17 -154.3 -146.5 16.8 21.8

(b) Date: 7-24-84; Time: 24:00

1 66.3 68.3 2.2 3.6
2 56.3 58.3 2.2 3.6
3 46.3 48.3 2.2 3.6
4 36.3 38.3 2.2 3.6
5 26.2 28.3 2.2 3.6
6 16.2 18.2 2.2 36
7 6.2 8.2 2.2 3.6
8 -3.8 -18 2.2 3.6
9 -13.9 -119 2.3 37
10 -24.2 ~22.1 2.3 3.7
11 -34.6 ~32.7 24 3.7
12 ~46.3 ~-44.9 21 3.4
13 ~62.4 ~61.0 1.3 i3
14 -~84.8 ~82.8 2.9 5.3
15 -107.2 -105.8 4.7 7.6
16 -124.3 -131.8 8.1 11.5
17 -178.2 -173.6 15.7 22.6

*Nodes numbers are increasing upward.
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