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ABSTRACT

This research develops a design model of groundwater well network by integrating
the Genetic Algorithms (GA) and experiment design theory. The goal of experiment
design is to minimize the parameters uncertainty that is represented by the covariance
matrix determinant of the estimated parameters (D-optimal Criteria). Based on the
D-Optimal criteria, this study develops a general formulation for the optimal design
problem of groundwater well network. The design problem is constrained by a specified

cost and is solved by GA and a parameter identification model UCODE to seek a network
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with minimum parameter uncertainty. The parameter identification model estimates the

optimal parameter value and its associated sensitivity matrices (the Jacobian matrices).

The sensitivity matrices are then used to calculate the parameter covariance matrices. The

general problem is simplified into two classes of network design problems; a monitoring

network design problem and a pumping network design problem. The results demonstrate

that, to decrease the estimated parameter uncertainty, the monitoring wells should be

installed near pumping wells and, on the other hand, the pumping wells should be

installed in the area with small hydraulic conductivity.

Keywords: Genetic algorithm, Experimental design, Parameter optimization, Monitoring

network design.
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