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Abstract

The lower reaches of the Minjiang River constitute an important water source for Fuzhou. In recent years,
influenced by riverbed incision, saltwater intrusion from the Minjiang estuary has intensified, posing a
growing threat to water intake safety in multiple areas. The construction of digital twin river basins is a
key task in smart water conservancy. By digitally mapping physical spaces and enabling intelligent simu-
lation, digital twins allow synchronous simulation of digital and physical river basins, virtual-real interac-
tion, and iterative optimization. Within the context of digital twin river basin development, this study takes
the lower reaches of the Minjiang River as the research object and proposes an overall architecture for a
digital twin of the lower Minjiang River toward flood control and ecological security. Key technologies for
digital twin construction are discussed, including hydrological monitoring systems, model platforms,
knowledge platforms, and application platforms, providing technical support for addressing saltwater in-
trusion and ensuring flood control and ecological security in the river basin.
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