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Abstract

Digital twin technology offers a systematic solution for the full life cycle health management and intelligent safety diagnosis of dam
structures in water conservancy projects. By establishing a closed-loop system of precise mapping, real-time interaction, and dynamic
iteration between physical entities and digital spaces, it enables a transformation from passive monitoring to proactive early warning
and from empirical judgment to intelligent decision-making. Currently, the digitalization of water conservancy is upgrading towards
intelligence and wisdom, and digital twins are evolving from single-point engineering applications to coordinated operations at the
basin and water network levels. The core task is to achieve the perception of dam structure health, risk early warning, evolution
prediction, and pre-planned response, while also considering efficient water resource allocation and ecological flow guarantee. This
paper systematically reviews the complete technical path of digital twins supporting dam safety and smart water conservancy in
accordance with the technical logic of perception - data - forecast - dispatch - control - service, providing a reference framework for
engineering practice and technological research and development.
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