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ABSTRACT

The purpose of this paper is to develop an analytical solution of drawdown in a multiple
semiconfined aquifer system due to pumping from a finite-diameter well. Also performed in the
study is the sensitivity analysis of the parmeters of each layer with respect to drawdown of all
aquifers. The parameters considered are the hydraulics conductivity and storage coefficient of
each aquifer and the leakance of each aquitard.

In the development of the analytical solution, the steady state solution for pumping from
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any single layer is derived first. The steady state solution for pumping from multiple layers is
then obtained by using the principle of superposition. The solution of steady flow is then used
as the initial conditions for developing the solution for unsteady flow cases due to constant
pumping. To obtain the unsteady solution for time-varying pumping rate, a pulse response
function is developed first and the discrete convolution is then performed.

In the sensitivity analysis, sensitivity coeffcient of parameters with respect to drawdown are
computed using the influence coefficient method. The covariance matrix is then computed and
is used to investigate the relative sensitivity of the parameters with respect to drawdown.

A numerical example is provided to depict the characteristics of the analytical solution and
the effect of well diameter on the unsteady state solution. Results show that when the well
diameter gets larger, it takes more time for the drawdown to reach steady state at a given
location. Sensitivity analysis is also performed by using the same example. Results show that,
in order to have an equalweighted sensitivity of the parameters with respect to drawdown,
water should be pumped from all layers by a single well that penetrates through all layers. An
expensive alternative is also effective if water is pumped by multiple wells with each well

penetrates an individual layer.
Keywords : Multiple-layered aquifer system, Effective well diameter, Drawdown, Analytical
solution, Sensitivity analysis.
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