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Development and Solution of Location Selection Model for Water Quality
Monitoring Sites in Dynamic Water Distribution Network with Exogenous

Contamination

ZHU Ying-yun, WANG Zhi-hong, TU Yu, LI Bin, LUO Fu-min, LI Yun
(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006,
China)

Abstract; To prepare for accidental exogenous contaminations in a water distribution network,
based on the characteristics of dynamic hydraulic conditions, a response time algorithm was improved and
utilized in an optimization model for water quality monitoring location selection, and the optimization
model was subsequently solved by the adaptive particle swarm optimization combined k-medoids cluster
algorithm ( APSO-k-medoids). A water distribution network was used to analysze the shortest travel time
along the hydraulic flow paths and the difference between static and dynamic hydraulic conditions. The
results showed that hydraulic flow paths in dynamic hydraulic condition were more complex. The proposed
model was more consistent with the actual network. The adjusted APSO-k-medoids algorithm provided
stable and high quality solutions to the model in assigning monitoring points to the network nodes. A
monitoring plan with 40 points(3.43 percent in all nodes) was proposed, which had 26.4 min average
monitoring time and 71.67% of the effective rate in monitoring the pollution intrusion.
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Fig.4  Fitness curve of optimizing monitoring time
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