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Abstract

Groundwater resources management is an important issue in water
resources management and is a dynamic nonlinear problem from a system
analysis point of view. Influenced by time-varying pumping and other
hydrological conditions, groundwater flaw or plume transport in a
groundwater system varies in time'and space. The optimization
algorithms such as nonlinear optimization algorithms or heuristic
methods have been applied to solve groundwater management problems.
On the other hand, optimization algorithms based on the dynamic
programming can solve dynamic optimization problems efficiently.
However, the computational loading of a dynamic programming-like
algorithm still increases proportionally to O(n®); where n is the total
number of state variables.

Following in previous researches, this study presents a novel
approach for resolving groundwater management problems by applying a
hybrid algorithm that combines a constrained differential dynamic
programming (CDDP) with an artificial neural network (ANN). The ANN
model is embedded in CDDP as a transfer function is to simulate the
variation of groundwater level and distribution of pollutants plume

caused by pumping. The training data in the ANN model was obtained by



repeating simulations of proposed hypothesis cases with varying pumping
scenarios using the groundwater numerical model. By using the ANN
model, the number of state variables was greatly decreased compared
with embedding a numerical simulation model, thus greatly reducing
computational requirements.

Simulation results indicate that the proposed novel ANN-CDDP
model requires only 1/74 the computing time of a conventional CDDP
model for a groundwater supply problem with 315 total nodes, and
requires only 1/26 the computing time of a conventional CDDP model for
a groundwater remediation problem with 364 total nodes. The results
show that the proposed model is capable of solving large field

groundwater management problems.



