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Integration of Smart Water and Hydraulic Models in Construction
Management

Yu-Tai Huang ! Chin-Ling Huang 2 Cheng-Hung Li 3 Chia-Cheng Shiu 4
Hsun-Jung Chen °

Abstract

The importance of urban water resource management is increasing, requiring advanced tools to support
operations and decision-making. This study integrates artificial intelligence, hydraulic modeling, and geographic
information systems to enhance analysis and overcome the limitations of traditional approaches in assessing
affected users. Focusing on Taipei’s water distribution network, the framework applies three key practices. First,
construction impact analysis identifies service areas and households affected by pipeline replacement, enabling
accurate planning and communication. Second, network planning and design use smart isolation techniques by
controlling boundary valves to determine the optimal inflow point and improve water distribution efficiency. Third,
multi-period source tracing applies dynamic hydraulic modeling to quantify water source proportions at each node
and track major flow paths across time. This integrated methodology provides a powerful means to dynamically
evaluate user impacts and precisely map results to individual pipelines. For the Taipei Water Department, it offers
tailored management strategies that improve maintenance efficiency, strengthen decision support for pipeline
renewal, and advance sustainable, data-driven water management.
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Planning and Design, Smart Water
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