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Monitoring and Analysis of Mining Area Surface Subsidence Based on SBAS-InSAR
Shaowei Gou Huawei Cheng
Mining Branch of Nanjing Baodi Meishan Industry — City Development Co., Ltd.

[Abstract] The rational development and utilization of iron ore resources are of great significance to China's
economic development and ecological environment. With the increase of mining depth in metal mines, deep
rock masses exhibit complex phenomena. The adoption of caving method mining is prone to triggering surface
subsidence, resulting in severe economic, social, and environmental problems. Therefore, it is increasingly
necessary to study the laws of surface subsidence caused by deep caving method mining. In this paper, the Small
Baseline Subset (SBAS) technique, a type of differential interferometric synthetic aperture radar (DInSAR)
technology, is applied to conduct research on the Meishan Iron Mine in Yuhuatai District, Nanjing City,
Jiangsu Province. Taking 116 Sentinel-1A SAR images in wide—swath interferometric mode and SRTM1
DEM data from January 25, 2021 to July 30, 2024 as data sources, the principle and processing flow of the
SBAS—InSAR technology are elaborated. The technology is used to extract the annual average surface
subsidence rate of the collapse area in Meishan Mining Area. The maximum subsidence rate in the study area is
—75.6 mm/year, and the maximum uplift rate is 24.6 mm/year. Analysis of the research data shows that the
maximum cumulative subsidence in Area P1 is —240.4 mm with a subsidence rate of —75.6 mm/year, showing
the most obvious subsidence process; the maximum cumulative subsidence in Area P2 is —144.6 mm with an
annual average subsidence rate of —40.6 mm/year, presenting a relatively gentle variation process. The
cumulative subsidence in the collapse area exhibits significant seasonal characteristics: it is relatively stable in
spring, the variation rate accelerates in summer and autumn, and tends to be gentle in winter. The research
indicates that the SBAS technology can provide new monitoring ideas for the monitoring and analysis of surface
deformation in mining areas.
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