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Recharge of Ground Water to Soil 1m below the Surface

——— Numerical Simulation and Analysis of Soil Water Flux

Zuo Qiang Li Baoguo Yang Xiaolu
(College of Resources & Environment, CAU)
Abstract In the present study, soil water flux of 20, 50 and 100 cm below the soil surface,
under the conditions of different evaporation rate, groundwater table and soil texture, was
calculated by Galerkin Finite Element Method. The average time step of the relative flux was
selected as 5 d and 10 d so as to coincide with the water balance method. The simulation
results demonstrated the following: with a definite groundwater table, the relationship
between the soil water flux at different depth and Ks/E,(Ks: the saturated hydraulic conduc-
tivity 3 E,; the evaporation rate from the free water surface) could be described with the Soil
Water Flux Changing-Range Chart, on which there were only two series lines, the first was
set for the maximum mean flux at a certain depth, the second for the minimum. Based on the
Chart, the recharge of groundwater to soil 1m below the surface can be calculated easily.
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BGEE W EFEHE KB IETFE—E WCbl 2 A WEREH Q.. . ABME, L IMTHE—
{8 WCrinit 2 20 BB B 3 Qua RINH , 24 WCoin <<O<WCoaiBT L, 7E 2 R MEIHE. RTRIB.
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£2 HBTAERN1LOmBAERKKHENEEMEWQ/E)

z/em, HHRIBLL 5 d 3 zfem, WA B 10 d 3F
t 8 BK/E)  Ks/E 20 50 100 20 50 100
(min,max) (min,max) (min,max) (min, max) (min,max) (min,max)
BNt —2.063 0.0086  0.036,0.092 0.000,0.041 ©0.000,0.036 0.036,0.089 0.002,0.041 0.000,0.036

—1.967 0.010 8  0.048,0.115  0.000,0.051  0.000,0.048 0.048,0.112  0.003,0.051  0.000,0.048
—1.842 0.014 4  0.065,0.152  0.000,0.068 0.000,0.065 0.065,0.149  0.003,0.068  0.000,0.085
—1.666 0.0216  0.081,0.218 0.000,0.103  0.000,0.097 0.097,0.216 0.004,0.103  0.000,0.097
—1.365 0.0432  0.088,0.367 0.000,0.202 0.000,0.195 0.191,0.363 0.004,0.202 0. 000,0.195

Bt —1.063 0.086 4 0.133,0.214 0.054,0.133  0.001,0.133 0.133,0.203 0.089,0.133  0.016,0.133
—0. 967 0.1080  0.166,0.256 0.060,0.167 0.001,0.166 0.166,0.250 0.105,0.167 0.019,0. 166
—0. 842 0.144 0  0.221,0.329 0.070,0.222 0.002,0.221 0.221,0.318 0.131,0.222 ©0.023,0.221
—0. 666 0.216 0  0.332,0.464  0.080,0.333  0.003,0.332  0.332,0.443  0.164,0.333 0.027,0.332
—0. 365 0.4320  0.423,0.636 0.090,0.614 0.003,0.611 0.521,0.634 0.198,0.613  0.029,0. 611

BE L —0. 064 0.864 0  0.498,0.534 0.364,0.498 0.207,0.498 0.498,0.519  0.429,0.498 0.379,0. 498

0.033 1.080 0 0.617,0.632  0.418,0.621 0.246,0.621 0.621,0.627 0.514,0.621 0. 451,0. 621
0.158 1.4400  0.693,0.797 0.468,0.795 0.340,0.795 0.742,0.797 0.607,0.795  0.529,0.795
0.334 2,160 0 0.745,0.960  0.509,0.960 0.366,0.960 0.834,0.960 0.687,0.960 0.593,0.960
0. 635 4.3200 0.746, 1.0 0.538, 1.0 0.379, 1.0 0.859, 1.0 0.724, 1.0 0.616, 1.0
. £ 0.937 8.640 0  0.922,0.998 0.860,0.998 0.822,0.991  0.960,0.998 0.929,0.998 0.9%06,0. 991
1.033 10.80 0  0.930, 1.0 0.869,0.999  0.830,0.992  0.965,0.999  0.934,0.999  0.909,0.992
1.158 14.400 0.934, 1.0 0. 877, 1.0 0.835,0.995 0.967, 1.0 0.939, 1.0 0.914,0. 995
1.334 21.600 0.939, 1.0 0. 883, 1.0 0.837,0.999 0.970, 1.0 0.942, 1.0 0.921,0.999
1.635 43.200 0.945, 1.0 0.892, 1.0 0. 840, 1.0 0.973, 1.0 0.947, 1.0 0.931, 1.0
L3 4 1.937 86.400 0  0.990, 1.0 0.986, 1.0 0.952, 1.0 0.995, 1.0 0.995, 1.0 0.964, 1.0
2.033 108.000 0 0.990, 1.0 0.988, 1.0 0.946, 1.0 0.995, 1.0 0.997, 1.0 0,957, 1.0
2.158 144,000 0 0.991, 1.0 0.990, 1.0 0.933, 1.0 1.0, 1.0 0.999, 1.0 0.946, 1.0
2.334 216.0000 1.0, 1.0 0.99%, 1.0 0.928, 1.0 1.0, 1.0 1.0, 1.0 0.935, 1.0
2.635 432.0000 1.0, 1.0 1.0, 1.0 0.924, 1.0 1.0, 1.0 1.0, 1.0 0.929, 1.0
Bt 2.937 864.0000 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0
3.033 1080.0000 1.0,1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0
3.158 1440.0000 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0
3.334 2160.0000 1.0,1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0
3.635 4320.0000 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0 1.0, 1.0
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