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Geological Mapping and Analysis of Glacial Movement Patterns in High—-Altitude Glacial
Regions through the Integration of INSAR and LiDAR Data
Jie Zhang
Anhui Provincial Institute of Geological Surveying and Mapping Technology

[Abstract] To overcome the surveying bottlenecks of high—altitude glacial regions—namely the challenges of
achieving accurate, comprehensive, dense, and rapid measurements—this paper proposes a data fusion solution
integrating InSAR and LiDAR technologies. Through preprocessing steps including point cloud classification,
phase disentanglement, and multi—scale feature matching, a fused data model is constructed. Results demonstrate
that the glacier DEM generated from the fused data achieves 42% greater accuracy than single—source data, with
an RMSE of 0.32m. The technique precisely identifies three zones of dense crevasses and two latent fracture
structures. The derived annual glacier movement rates range from 0.12 — 0.35m/a, exhibiting seasonal
characteristics of accelerated movement in summer and deceleration in winter. This research confirms that the
integrated technique effectively supports glacier resource surveys and disaster risk assessments, providing crucial
data for major engineering projects such as the Sichuan—Tibet Railway construction.
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