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Abstract

An optimal groundwater management model normally integrates an
optimization algorithm with a representative groundwater model that
describes the relationship.:between:the “stress, the pumping, and the
system response, the groundwater head or:-contaminant concentration.
Conventionally, the integration schemes can be classified as embedding
method and response matrix method." The embedding method which
embeds a simulation model may increase computational loading rapidly,
while the response matrix method is not adequate for nonlinear
problems such as groundwater flow in unconfined aquifers. Therefore, a
Back Propagation Neural Network (BPN) that was trained by using the
MODFLOW is applied to simulate the nonlinear dynamic relationship
between the pumping and groundwater level for an unconfined aquifer.
The BPN not only represent a nonlinear transfer function but also reduce
the computational loading.

This work proposed a stepwise optimal management model for

conjunctive use of surface and subsurface water. For each time step, the



Genetic Algorithm (GA) integrates a surface water allocation model, a
linear programming model, and a groundwater simulation model, the
BPN, and computes the optimal allocation of surface and subsurface
water. The application of Genetic Algorithm (GA) integrates the linear
surface water system with a nonlinear groundwater system, and both
systems were solved by high efficient algorithms. The rule curve
principle and ‘index balance’ were applied to regulate the water supply
for both the surface water and subsurface water.

Numerical studies using the proposed model have performed to
investigate the impact of operation strategies or control parameters on
the system performance. Groundwater is less affected by the surface
runoff than reservoirs. A small amount but reliable groundwater supply
can significantly increase-the.water supply reliability. Simulation results
shown that with only increasing-/48% of total water demand from
groundwater can significantly decrease the shortage index (SI) from
2.93 to 0.50. Besides, this work also demonstrates that extending the
principle of ‘rule curve’ operation to groundwater supply can control the
priority of using groundwater and is a flexible and effective strategy for
the conjunctive operation of surface and subsurface water supply. With
the reduced computing complexity of groundwater simulation and a
flexible conjunctive operation rule, the proposed model can be applied
to field case and is a valuable tool for the planning of conjunctive use of

surface and subsurface water.



