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Estimation of Gfound Water Table Using Well Data and
GIS Digital Map
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Abstract : The geostatistical method Kriging is used to estimate the areal distributions of the depth to the water table
and the altitude of the water table measured from the sea level. A northern part of the city of Pohang, Kyeong-Buk,
Korea has been chosen and the digital map of the area with 1:5,000 scale from the National Geographic Information
System (NGIS) project by National Geographic Institute has been used to reproduce the ground surface distribution.
The water table depth appears to be in the range between 7 m and 9.5 m except a few localities where mountain tops
exist and the use of groundwater for agricultural purposes is believed to be heavy. The overall distribution of the water
table altitude shows a mcnotonic gradual decrease from the west to the east (seaward direction from the inland) and to
the south with maximum rate approximately at 90 m over 6 km in horizontal distance and indicates that the groundwa-

ter is moving several meters per day there.
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Figure 1. Distribution of the ground surface elevation and its 3-D
contour plot.
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Figure 2. Distribution of wells.
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Table 1. Location of the wells with distances measued along the east
(X) and the north (Y') from the reference point

water table  water table
Symbol X (km) Y&m)  epth(m)  height (m)
D51 6.71 349 15.0 250
D55 7.01 423 13.0 370
D58 7.63 4.86 14.0 26.0
D62 6.61 6.68 8.0 520
D64 7.28 6.29 7.8 422
D65 7.28 6.47 8.0 . 420
D67 8.84 5.13 92 *30.8
D110 8.23 1211 11.5 48.5
DI17 949 11.18 70 230
D118 9.04 10.47 70 33.0
D122 10.51 12.26 83 21.7
D129 6.71 15.45 6.9 103.1
D130 9.34 13.45 10.2 29.8
D143 12.32 7.63 14.0 6.0
D176 12.87 15.12 9.6 34
D183 1.16 18.38 6.0 14.0
Di86 10.39 18.26 6.5 235
D191 10.74 20.45 7.5 225
ODt 12.62 346 42 40.7
0Ss2 1.31 328 69 230
oD2 7.21 3.28 5.3 24.6

X A sledo} dhth(Isaaks and Srivastava, 1989).
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Figure 3. (a) Variogram for the watertable depths and fitting by a
spherical model with a nugget of 0 and a sill of 9.323. (b)
Contour plot for Kriging result of the watertable depths. (c)
Contour plot for Kriging standard deviation of the watertable
depths.
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Figure 4. (a) Location and quartile distribution of water table height
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table height. (c) Probability distribution of water table height.
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(b) Contour plot for Kriging standard deviation of the
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