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ABSTRACT

Using field observations of tidal level and piezometric head at an observation well,
this research develops a two-stage parameter estimation approach for estimating the
transmissivity 7 and storage coefficient S of a confined aquifer in a costal area. While the
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y-axis coincides with the coastline, the x-axis extends from zero to infinity and, therefore,
the domain of the aquifer is assumed to be a half plane. Other assumptions include
homogeneity, isotropy and constant thickness of the aquifer. The boundary condition is a
sine curve and the initial head distribution is the analytical solution of Ferris (1951).

In the first stage, fluctuations of the tidal level and piezometric head at the
observation well are collected simultaneously without the influence of pumping. Fourier
spectra analysis is used to find the autocorrelation and cross-correlation of the two sets of
observations as well as the phase vs. frequency function. The tidal efficiency and time
delay can then be computed. The analytical solution of Ferris (1951) is then used to
compute the ratio of 7/S. An optimization model is used to obtain the optimal value of
7/8.

In the second stage, the system is stressed with pumping and observations of the
tidal level and piezometric head at the observation well are collected simultaneously. The
effect of tide to the observation well without pumping can be computed by the analytical
solution of Ferris (1951) based upon the identified ratio of 7/S and is deducted from the
piezometric head observations to obtain the updated piezometric head. Theis equation
coupled with the method of image is then applied to the updated piezometric head to

obtain the T and S values.

The developed approach is applied to a hypothetical aquifer. The results obtained

show convergence of the approach. The robustness of the developed approach is also

demonstrated by using noise-corrupted observations.

Keywords: Confined coastal aquifer, Parameter identification, Optimization model.
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