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Abstract: Appropriate reliability analysis is required to determine an effective strategy
for improving the reliability of a water distribution network (WDN). However, conventional
reliability analysis generally treats a pipe as an independent unit and ignores the effect of
unsatisfied demands at nodes while a pipe breaks. The conventional approach could
thus misestimate the shortage impact of a pipe failure event. A WDN reliability decision
supporting system was thus developed in this study to determine proper improvement
strategies based on the impacts from shutting off valve-enclosed segments and
unsatisfied demands. A WDN is represented by object-oriented components for
managing WDN related information efficiently. A multi-tasking module is developed for
implementing multiple decision analysis tasks simultaneously by a multi-thread technique
to enhance the computational efficiency of the system. Geographical information tools
are applied to present spatial properties of the results obtained by using the system.
Functions for drawing statistical charts and tables are provided for identifying critical
components. A decision tree method was also applied to analyze the monitoring records
of the Sangchun WDN to reveal pump operation rules. These operation rules were
analyzed further according to the properties of the decision trees constructed from the
monitoring data, and possible strategies for improving these rules were also discussed
and suggested.
Keywords: Decision support system; water distribution network; network analysis;
environmental systems analysis; pump operation; decision tree.
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