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[Abstract] Safety monitoring of hydropower station dams faces differentiated challenges from diverse operation
environments, with existing strategies showing insufficient adaptability. This study takes the CHE Hydropower
Station in Xinjiang (cold temperate gravity dam) and the HRX Hydropower Station in Hunan (subtropical arch
dam) as cases to compare differences in geology, climate, and monitoring configurations. It is found that in
alpine regions, instrument anti—freezing (e.g., antifreeze measures) and remote monitoring need to be
strengthened, while in hot—humid regions, moisture—proof/corrosion—proof treatments and flood—season
monitoring frequency should be optimized; gravity dams focus on overall displacement and seepage, while arch
dams emphasize lateral thrust and crack monitoring. A "differentiated strategy + unified cloud platform
management" scheme is proposed: adjusting monitoring priorities for environments, and achieving cross—station
early warning through Al—driven data integration. The research provides a path for intelligent and adaptive
upgrades of hydropower station monitoring systems.
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