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Unsteady Groundwater Flow in Aquifer
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Abstract

The partial differential equation of the unsteady groundwater flow was reduced to an ordinary
differential equation by the Boltzmann transformation. Its numerical solutions were obtained by
the finite difference method and the new method to get the initial missing slope using the
Richardson method and the finite difference equation was proposed. The solutions computed by
the newly proposed method were compared with other investigator’s computations and they
showed a satisfactory agreement and that the proposed method i1s easy and simple to get solu-

tions.
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Sketch of Ground-Water Flow in Unconfined
Aquifer;(a) Drawdown, (b)Buildup
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Table 1. Missing initial slopes for various & ¢ for § ¢-0=0.2 and € =10""

A4 aé=0 ms { yeh(4) Chang%(1)
0.05 0.2 0. 71 5625 1.569 1.567
0.1 0.2 | Lssty |
0.155 0.2 - 1.5556 | |
0.21 0.2 | Lsssl
0.25 0.2 3 1.5633
0.5 J 0.2 L6703
0.722 w 0.2 1. 9389
Table 2. Missing initial slopes for various error limit for +-0=0.2, A¢ = 0.1 and 0.25
A4 f 4~ € Mo yeh(4) Changs(1)
0.1 ‘ 0.2 1077 1.5582 1. 569 1.567
01 oz 107 1.5579
S I 0.2 10- 1555 |
0.1 0.2 1074 15312
0.25 {‘ o2 107 | 15633
ezs 0z 107 Lses |
T B N JL.ess0
0.25 i 0.2 | 107 1. 5093
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Table 3 Initial slopes for drawdown

840 | 0.1 0.2 0.3 | 04 [ o5 | 06 | 07 | 08 0.9

yeh(4) | 3.318 | 1.569 | 0.974 | 0.663 | 0.465 | 0.324 | 0.217 | 0.132 | 0.061
ChangS(1) 3.271 1.567 0.974 0.663 0. 465 0.324 | 0.217 0.132 | 0.061

£AF | 3.1941 | 1.5579 | 0.9742 | 0.6634 | 0.4652 | 0.3245 J 0.2174 | 0.1322 | 0.0608

Table 4. Initial slopes for buildup.
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