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ABSTRACT i

The research on groundwater leakage of aquifer has been
limited for a long time to qualitative analysis not suitable for
quantitative analysis. The qualitative analysis of leaky aquifer is
according to traditional Darcy’s law analyzing the physical
phenomenon, However, it’s difficult to estimate the groundwater




leakage, because the movent of groundwater free surface is a
noplinear equation. Therefore, most of the references of leaky
aquifer are not able to estimate the leakage. This research is using
quantitative analysis to calculate the influence of leakage with
different boundary conditons.

In theoretical analysis, this research method adopts perturbation
analysis method in cope with physical phenomenon of the fluid to
derive leaky factors, with different focuses boundary conditions to
obtain the analytic solutions of free surface and potential, and
quantify the leakage completely. Numerical analysis uses aquifer
simulation model simulated the height free surface and the trend
of potential. A leaky aquifer sand box model had been designed in
the laboratory, and using piezometer tube measure the height of
free surface and potential

The major contribution of this research is to apply the pertur-
bation method on groundwater research and quantify leakage
completely. The experimental results are able to describe leakage
distribution. These results can help to understand the behavior of

contaminant effects on groundwater.
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