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Abstract

In the development of urban underground space, the management and application of geological big data have profound implications.
Confronted with challenges such as voluminous data, suboptimal utilization efficiency, an absence of a comprehensive governance
framework, and difficulties in information extraction, this paper constructs a coupled data model and a distributed storage technology
system for geological big data. The geological big data of urban underground space are stratified, graded, and classified based on
professional and disciplinary fields, data access frequency, and data structure characteristics. Furthermore, a distributed storage
optimization approach incorporating a hierarchical storage strategy is designed to realize the integrated management of multi-source
and heterogeneous geological data. By leveraging relevant technologies, the data search efficiencies are improved, which provides
new perspectives for the efficient management and utilization of geological big data in urban underground space and facilitating the
development of urban underground space.
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