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Abstract: With the intensification of global climate change and frequent extreme weather events, sluice gates—key
control structures for flood prevention, drainage, water resource allocation, and ecological water replenishment—have their
operational management intelligence directly affecting regional water security and socioeconomic development. Against the
backdrop of accelerated smart water management initiatives, traditional sluice gate operations relying heavily on manual
operation, suffering from severe data silos, and experiencing delayed decision-making are increasingly inadequate to meet
the urgent demands of modern water governance. This paper systematically reviews the theoretical foundations, technical
architecture, core functions, and practical applications of automated information systems for sluice gates within the context of
smart water management. First, it analyzes current challenges in sluice gate operation and management, including perception
blind spots, coarse control, and insufficient emergency response capabilities. Second, it explores key construction technologies
such as an IoT-based comprehensive sensing system, edge computing-enabled intelligent control strategies, digital twin-based
simulation and pre-exercise mechanisms, and big data-driven intelligent decision support systems. Third, through case studies
of sluice gate automation upgrades in typical river basins and large-scale irrigation districts, the paper provides empirical
analysis of the system's effectiveness in improving dispatch efficiency, reducing operation and maintenance costs, and
ensuring engineering safety. Finally, it identifies existing challenges—including inconsistent data standards, high cybersecurity
risks, and a shortage of interdisciplinary talent—and proposes future development trends and recommendations. The study
demonstrates that building an integrated sluice gate information automation system characterized by ubiquitous sensing,
intelligent control, and coordinated collaboration is a critical pathway toward transforming sluice gate management from
"manual defense" to "technological defense" and "intelligent defense," holding significant strategic importance for advancing
the modernization of national water governance systems and capabilities.
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