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Abstract

With the further exploitation of underground mines, surface subsidence has gradually became one of the serious geological hazards
in mining goaf areas. This study focuses on the area of the Shaxi Copper Mine in Lujiang. Based on 82 Sentinel-1A satellite radar
images from 2022 to 2024, the Small Baseline Subset Interferometric Synthetic Aperture Radar (SBAS-InSAR) technique was
employed to monitor and analyze surface subsidence in the goaf, obtaining cumulative deformation in the study area and revealing
the spatiotemporal evolution patterns of subsidence in the mining region. The results indicate that the annual subsidence rate in the
mining area ranges from -16.26 to 9.32 mm/a, with the maximum cumulative subsidence at the main subsidence center reaching 329
mm. The subsidence exhibits a double-funnel morphology, and its spatial distribution closely aligns with the mining working faces.
The study validates the effectiveness of SBAS-InSAR technology in large-scale, high-precision subsidence monitoring in mining
areas, providing a scientific basis for early warning of mine geological hazards and ecological restoration.
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