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Abstract: In this paper, we propose a two-region non-Darcian flow model near a pumping well in a leaky aquifer. The flow near
the pumping well is assumed to be non-Darcian, with the area nearby defined as non-Darcian flow region, while the flow far
away {rom the pumping well can be regarded as Darcian flow. The critical distance distinguishing the non-Darcian flow region
and Darcian flow region can be determined by the critical Renolds number. We have used a linearization procedure coupled with
Laplace transform to solve such a two-region non-Darcian flow model. The drawdowns both in the non-Darcian flow region and
Darcian flow region have been obtained by using the so-called Stefest numerical Laplace inversion method. We have compared
our results with those for the one-region Darcian flow model and the one-region non-Darcian flow model. The results indicate
that: (1) The drawdowns in the non-Darcian flow region of different critical distances approach the same asymptotic value at
early stages, as well as the result for the one-region non-Darcian flow model; while at late stages, significant difference has
been found between the drawdowns obtained in this study; (2) A larger “non-Darcian hydraulic conductivity” kp results in a

greater drawdown in the entire aquifer at early stages, while leads to a smaller drawdown in the non-Darcian flow region at late
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stages and has little impact on the drawdowns in the Darcian flow region; (3) The leakage effect on the drawdown is similar to

that for the Darcian flow case, and it only exists at late stages; (4) When the wellbore storage is considered, all the drawdowns

inside the well for different kp and dimensionless leakage parameter Bp values approach the same asymptotic value at early sta-

ges and are straight lines in double logarithmic paper at early stages.

Key words: pumping well; leaky aquifer; non-Darcian flow; environment engineering; hydrogeology.
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Fig. 1 The schematic diagram of the studied system
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Fig. 3 Drawdowns in non-Darcian flow region for different kp values (a) and Bp values (b)
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