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Table 1 Value of calibrated hydrogeologic parameters
/m
/ K/ (ntd S, Ss R,
m [m~!
329 36.9 157. 3 46 13.8 0. 16 0. 1073 85 4
397 55.6 158 8 52 12.6 0. 19 0.1 1009 80 6
275 44.9 130 7 8.5 14.5 0. 16 0. 08 1003 66 2
333 46.9 147. 3 49 13 0. 17 0. 1003 76 0
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Table 2 Relative errors between simulated and observed groundwater heads %
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 190
0. 19 0.27 024 0. 21 0.30 033 0.23 0.33 036 0.33 0.32 028
0. 50 0.74 058 0. 44 0. 66 055 0. 54 0.80 090 0. % 0.99 070
0. 00 0.01 0 .00 0. 01 0.02 Q022 0. 02 0.04 0 05 0. 2 0.02 0 04
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Table 3 Average yearlly hydrdogic budget (Oct 1979- Oct. 1990)

/ m’ | % /  m° | % /o
() B 5.70 3.0 2.73 2.9 2.97
R, 7. %6 57.0 7.56
( ) Ry, 0 006 005 6.66 58.2 - 6.65
D, 0.27 23 - 0.27
E, 1.79 15.6 - 179
13.27 100 11.45 100 1.82
S 4. 39 6.21 - 1.82
() B 0. 88 19.3 119 2.4 - 0.31
Ry 2.2 .2 2.02
( ) Ry, 0.0002 0. 004 1.83 45.1 - 1.83
- L. 67 36. 5 0.24 59 1.43
D, 0.063 157 - 0.063
E, 0.73 18.0 -0.73
4.57 100 4.05 100 0.52
S 0. 95 1.47 -0.52
() B 3.3 3.7 0.22 321 3.10
R, 2.9 3.2 2.93
( ) Ry, 0.0056 0 06 4.38 6.9 - 4.37
- 0. 24 272 1. 67 4.4 - 1.43
- 2.3 2.3 0.074 L 08 2.25
D, 0.097 14 - 0.097
E, 0.41 5% - 0.41
8. & 100 6.85 100 1.97
S 1.25 3.22 - 1.97
() B 1. %0 3.9 1.32 27.2 0.18
R, 2. 61 6. 4 2.61
( ) Ruv 0.45 92 - 0.45
- 0 074 177 2.32 47.8 - 2.25
D, 0.11 227 - 011
E, 0.65 13.4 - 0.65
4. 18 100 4.84 100 - 0.66
S 2. 19 1.53 0. 66
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Numerical modeling of groundwater flow and analysis of
water budget in Nebraska Sand Hills, USA
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Abstract: Numerical simulation of groundwater flow in the semiarid and semt humid climate of the Nebraska Sand Hills was
made using the MODFLOW and the water balance model in the ursaturated zone. Analysis of groundwater recharge and dis
charge and water balance in the aquifer reveal influences of unique topography of the sand dunes and soil property on ground-
water recharge and discharge. The simulation results demonsirate that the large infiliration rate of the sand soil results in much
precipitation recharging into the aquifer, and thick unsatura ed zone reduces groundwater evaporation losses. Therefore, suffr
cient groundwater could be stored in the thick aquifer, which maintains a steady streanflow and supplies numerous lakes and

wetlands. This study is beneficial for groundwater resources evaluation and water resources protection in the environmentally

vulnerable area of our country.

Key words: Sand Hills; precipitation recharge into groundwater; numerical simulation of groundwater;

analysis of water budget



