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ABSTRACT:  Saltwater intrusion management models can be used to evolve optimal and 
efficient management strategies for controlling saltwater intrusion in coastal aquifers. In order 
to obtain physically meaningful optimal management strategies, the physical processes 
involved need to be simulated while deriving the management strategies. The heuristic search 
technique, Genetic Algorithm (GA) may be used as a tool for solving the optimum 
management model because of its relative efficiency in identifying global optimal solutions 
especially for nonlinear non-convex problems. The simulation of the flow and transport 
processes involved in coastal aquifers is difficult to simulate while the density dependent flow 
and transport processes need to be modeled. Incorporation of this simulation model within an 
optimization based management model is very complex and difficult. However, as an 
alternative, it is possible to link simulation model externally with an optimization based 
management model. The GA based optimization approach is especially suitable for externally 
linking the numerical simulation model within the optimization model. Further efficiency in 
computational procedure can be achieved for such a linked model, if the simulation process 
can be simplified by approximation, as very large number of iterations between the 
optimization and simulation model is generally necessary in order to evolve an optimal 
management strategy. A probable approach for approximating the simulation model is to use 
a trained Artificial Neural Networks (ANN) as the approximate simulator. This trained ANN 
linked to a GA based optimization model can be useful in evaluating management strategies 
for coastal aquifers. 
This paper presents an Artificial Neural Network (ANN) approximation of three dimensional 
density dependent flow and transport processes in coastal aquifers. The data required initially 
for training and testing of an ANN is generated using an external optimization based saltwater 
intrusion simulation model. The inputs to the ANN model are sets of transient pumping. The 
target values provided to the ANN for training and testing are the corresponding sets of salt 
concentration at the pumping locations. The trained ANN predicts concentrations of the 
pumped water after each time step. The performance of the ANN model as simulator for flow 
and transport process in coastal aquifer is evaluated for an illustrative study area and is found 
to be satisfactory. A linked simulation-optimization model is formulated to link the trained 
ANN with a GA based optimization model for solving saltwater management problems. The 
objective of the management model is to maximize the permissible optimal extraction of 
groundwater withdrawal for beneficial use from the coastal aquifer, while maintaining salt 
concentration of the pumped water under specified permissible limits. The performance of the 
developed optimization model is evaluated using an illustrative study area. The evaluation 
results show the potential applicability of the developed methodology using a GA and ANN 
based linked optimization-simulation model for optimal management of coastal aquifers. 


