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ABSTRACT

Water distribution system (WDS) hydraulic simulation models such as EPANET
(Rossman 2000) have been widely used for various purposes (e.g., system operations,
network design). However, since computationally extensive simulations are required to
satisfy one’s goal, WDS metamodels (or surrogate models) have been developed. With
the advent of machine learning techniques, artificial neural networks (ANNs) have been
increasingly developed as a WDS metamodel. However, no previous work has
investigated the impact of ANN structure to the performance of WDS metamodel.

This study develops several ANN metamodels with different structures to examine
the impact of ANN hyperparameters on WDS pressure prediction accuracy. The
differences between EPANET computed values and ANN predicted results are
calculated for each metamodel and the most significant parameter for the prediction is
determined. In addition, comparisons are performed for several water distribution
networks (WDNs) to provide some guidelines on constructing the ANN metamodel
structure. After this presentation, any researcher who are planning to develop their own
ANN metamodel should be able to build the model appropriately and quickly for their
application WDN.
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