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Abstract

Against the backdrop of urbanization, urban drainage systems are facing unprecedented challenges
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such as flooding, contradictions in water supply and demand, water environmental pollution, and so
on. Digital twin technology, as an innovative approach which integrates cutting-edge technologies like
Internet of Things, big data, and artificial intelligence, provides a new perspective and solution for
urban water safety by constructing an exact digital replica of physical entities. In this paper, the ad-
vances of digital twin technology in urban drainage systems were discussed. Especially the actual ap-
plications in flooding disaster early warning, water resource management, water ecological protec-
tion, and the intelligent management of water conservancy projects were analysized. This paper also
focused on how key technologies such as real-time monitoring, simulation, predictive warning, and
decision support can enhance the efficiency and response capabilities of drainage systems. Finally,
the article looks forward to future development trends, emphasizing the importance of technological
innovation, interdisciplinary cooperation, and policy support for the future development of digital
twin technology. With continuous technological advancements, digital twin technology will play a
more critical role in urban drainage systems, offering more efficient and intelligent solutions for wa-
ter safety.
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