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ABSTRACT

In the two traditional conjunctive use approaches, the embedded method and the
response matrix method, are used to present groundwater system response. The embedded
method embeds a groundwater numerical model in the management model but this method is
usually associated with huge computational loading. The response matrix method approxi-
mates the system response as a linear matrix function but has no ability to deal with
nonlinear problems in unconfined aquifer management. This study uses a BackPropagation
Neural Network (BPN) which is a hypothetical way to simulate the nonlinear system
response for groundwater management.

This study proposed a stepwise optimal management model for conjunctive use of
surface and subsurface water. The supply model for the conjunctive use problem was
determined by a hybrid approach including Genetic Algorithm (GA), BPN and linear
program (LP). GA was used to integrate a surface water system, constructed using LP,
with a groundwater system, constructed using BPN. The operation rule curve and
principle of ‘index balance’ were applied to supply water from both the surface water and
subsurface water. The proposed model investigated the impact on operation strategies. A
small amount groundwater supply can significantly increase the water supply reliability.

Simulation results show that with only the groundwater supply increasing by 7.48%
can significantly decrease the shortage index (SI). Besides, this work also demonstrates
the ‘rule curve’ principle to control the priority of groundwater usage and is a flexible and

effective strategy for the conjunctive use of surface and subsurface water.

Keywords: Genetic algorithm, Artificial neural network, Principle of index balance,

Conjunctive use.
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