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Recent progress and development trends of three-dimensional
geological modeling
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Abstract: [Objective] Three-dimensional (3D) geological modeling is a technology that comprehensively utilizes
computer technology, spatial information, scientific visualization, mathematical statistics, and other cutting-edge
technologies and methods to conduct 3D digital representation, characterization, and reconstruction of geological
phenomena and processes. Its purpose is to provide a visualization platform that integrates scientific research,
auxiliary design and decision support for geoscientists and geological workers to understand and utilize the essential
meanings and laws hidden behind geological phenomena and processes more deeply. [Progress] Building 3D
geological models of research areas based on field geological data has become a necessary task for geological
research and surveys involving basic geological surveys, natural resource exploration and development, geological
disaster prediction and evaluation, etc. This paper deeply discusses the research objects, data sources, spatial data
models of 3D geological modeling, as well as three different perspectives for understanding 3D geological modeling
methods, and comprehensively summarizes the latest progress of 3D geological modeling technology. It also
provides practical cases of 3D geological modeling technology in the fields of mineral exploration, geological
disaster warning, urban underground space planning, and oil and gas reservoir characterization. [Prospect] Finally,
based on the current research status, the future development trends of 3D geological modeling and related
technologies are presented.

Key words: 3D geological modeling; spatial data model; data-driven and model-driven; explicit modeling and

implicit modeling; geostatistical simulation; intelligent geological modeling
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