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Abstract
Addressing issues in provincial-level meteorological operations such as diverse data sources,
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fragmented systems, insufficient semantic associations, and a lack of intelligent data services, this
paper proposes a method for knowledge-based management and intelligent application of provin-
cial meteorological data, integrating metadata with knowledge graphs. Using a meteorological do-
main ontology as a unified semantic model, the method semantically maps and fuses multi-source
heterogeneous meteorological metadata to construct a provincial meteorological knowledge graph.
This shifts the focus of meteorological data from “storage-centric management” to “knowledge or-
ganization and association services.” On this basis, application scenarios including semantic search,
association discovery, and intelligent Q&A are designed and implemented. Application verification
results demonstrate that the method can effectively break down data silos between provincial me-
teorological business systems, significantly improve the efficiency of complex operational queries
and information retrieval, and provide a feasible technical pathway for the refined management
and intelligent services of provincial meteorological data resources.
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Figure 1. Technical roadmap for provincial meteorological data knowledge management based on metadata and knowledge graphs
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Figure 2. Technical architecture of the provincial meteor-
ological knowledge graph system
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Figure 3. Semantic association retrieval based on the provincial meteorolog-
ical knowledge graph
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