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Real - scene three — dimensional urban geology and integrated modeling method for
above - ground and underground areas
Yuhua Zhang"* Baoya Wu’
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2 Hubei Shenlong Geological Engineering Survey Institute Co Ltd.

[Abstract] The construction of real—scene 3D China has promoted the fine modeling of urban geology, and the
integrated expression of above—ground and underground space is a core requirement for smart cities. When
traditional modeling methods integrate multi—source data, they suffer from insufficient accuracy and
disconnected spatial topology. This paper integrates airborne LIDAR point clouds, InSAR images, geological
boreholes, and underground pipeline detection data to construct a unified registration and fusion workflow for
heterogeneous data, finely reconstruct 3D geological bodies, and establish an integrated topology connection
system for above—ground real scenes and underground geological spaces. An experimental verification was
conducted in a built—up area of a certain city, the results show that the model achieves a horizontal accuracy of
0.05 m and a vertical accuracy of 0.08 m, with a topological connectivity rate of 96.3% between above—ground
and underground spaces. Compared with traditional layered modeling, the overall accuracy is improved by
approximately 18%. This method can provide high—precision 3D spatial data support for urban underground
space development and geological disaster risk prevention and control.
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