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Abstract: Deep geological data serves as a fundamental strategic resource for Earth science research, playing a crucial role
in ensuring national energy security, disaster prevention and mitigation, and advancing geological studies. To scientifically
and effectively utilize the potential of deep geological data, this study introduces knowledge graph technology to enable
efficient and intelligent retrieval of such data. By analyzing the characteristics of deep geological data, we clarify the
interrelationships of deep geological knowledge and innovatively research and implement an intelligent retrieval algorithm for
deep geological data. While validating the algorithm, we also apply it to a deep Earth science big data management and service
platform. The results demonstrate that this algorithm provides effective support for intelligent retrieval of deep geological data,
significantly improving the accuracy and reliability of retrieval operations. Moreover, it offers new ideas and methods for other
applications in deep geological research.
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Fig. 1 Deep Geological Knowledge Graph Construction Methodology
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Table 1 Classification of Deep Geological Data Types
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Table 2 Deep Geological Knowledge Graph Entity Population (Partial)
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Fig. 2 Deep Geological Exploration Domain Ontology
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Fig. 3 Deep Geological Data Intelligent Retrieval Algorithm Framework
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Fig. 4 Intelligent Retrieval Algorithm for Deep Geological Data
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Table 5 "Deep Seismic Reflection" Intelligent Search Results and Relevance Scores
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Table 6 "Zircon U-Pb Dating " Intelligent Search Results and Relevance Scores
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