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Abstract: Ensuring high quantity and quality of water for humans is becoming more important
because of the water supply risks in extreme climates. With increasing urbanization, urban water
resource management is becoming increasingly important. The hydrologic analysis of water sup-
ply pipelines can help decision-makers understand water pressure, flow rate, water quality, and
possible leakages, extending feasible strategies for sustainable development and smart cities. In this
study, an improved urban hydrologic analysis model was built by integrating the connectivity of
graph theory and the geographic information system (GIS) database. The Neihu Division of the
Taipei Water Department in Taiwan was taken as an example to explain the proposed process and
method, and 15,131 confluence data items were used to analyze the differences between the pro-
posed method and WaterGEMS. The results show that of the total head parameters, 72% had zero
differences, 28% had a difference of less than 1 m, and about 99% of the confluences had a water
pressure difference of less than 1 m. The comparison of 120 on-site water pressure measurements
showed that about 85% of the confluences had an error of less than 20%. The above results
demonstrated the applicability of the proposed method for water resource management on similar
scales and its benefit for the development of smart cities.

Keywords: water resource management; graph theory; GIS database; hydrologic analysis;
smart city
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1. Introduction

Water resource management is one of the core methods for ensuring the world’s
sustainable development. The United Nations has appealed to the public and private
sectors of countries to jointly protect and share precious water resources to build a sus-
tainable future for all people [1]. Limited by geography, climate, and other factors, water
resources are not equally distributed worldwide. The water resources in Asia signifi-
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AUTOMATIC TRANSFORMATION AND VERIFICATION OF WATER

PIPELINE TO HYDRAULIC MODEL

HX CHU, QL. HUANG, Y. T. HUANG, Y.L. CHUNG, C.C. CHUNG and C.C. SHIU

ABSTRACT

The purpose of the water management analysis of the pipe network is to simulate the prediction
of the water pressure, flow and water quality changes of the pipe network in the water supply area. It
can be used as an important reference for water supply deployment on site or in monitoring centers

when ies or when it is

y to adjust the water supply. In addition, the

water analysis modcl can also provide judgment on the leaking pipe sections in the pipe network,

which helps to improve the maintenance efficiency of the pipe network.

This research is based on the existing water pipe network structure, according to the needs of
water analysis, develops an automatic transposition program, builds a model, and takes the Shili

Beitou water supply division as the research scope, which can produce water in a systematic w,
pipe network structure required for the analysis and the INP file are exported. The relevant
directly support the reading and use of the water analysis software. In order to verify the
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