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Analysis of spatial-temporal distribution characteristics and influencing
factors of land subsidence in Bozhou City,
Anhui Province based on SBAS-InSAR technology

HE Qing, WEILu, XIAO Yonghong
(Anhui Institute of Geo-Environment Monitoring, Hefei, Anhui 230001, China)

Abstract: In recent years, land subsidence issues have become relatively prominent in the northern plain area of Anhui
province, and there is lack of quantitative research on the driving forces of regional land subsidence. In order to further
investigate the developmental characteristics of subsidence disasters and provide scientific, this paper takes Bozhou City as an
example. Based on 62 scenes of Sentinel-1 data, SBAS-InSAR technology is employed to obtain the spatial-temporal
distribution characteristics of land subsidence from October 2021 to October 2022. Additionally, a geographic weighted
regression model is applied to explore the main driving factors of land subsidence in Bozhou city. The research results indicate:

(1) The main subsidence rate in Bozhou City ranges from 5 to 30 mm/year,with an average subsidence rate of 5.7 mm /year.
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(2) The most serious subsidence area is located north of Gongji Temple Town in Woyang County, with an amplitude of

84.3 mm/year, mainly caused by coal mining. In non-coal mining subsidence areas, the maximum subsidence rate is

25.8 mm/year, located in the northeast of Qiaocheng District. (3) The contribution order of various driving factors to ground

subsidence is as follows: fluctuation of deep water level, fluctuation of middle-deep water level, burial depth of middle-deep

groundwater, burial depth of deep groundwater, GDP per unit area, thickness of loose layer, road density, and population

density. The study results can provide basic data support for geological disaster prevention and control.

Keywords: Bozhou city; ground subsidence; SBAS-InSAR; Geographic Weighted Regression model; deformation driving
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Table 1 Parameters of Sentinel-1 satellite data
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Table 2 Model multicollinearity test

SR VIF SR VIF
PR T KR 1.234 526 HUZR R 1.519 002
TIRIZ KA AR R 1.625 721 UNEE: 3 1.116 396
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Table 3 Ground subsidence GWR regression model
parameters for 2022
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Table 4 Comparison between SBAS-InSAR monitoring
results and leveling data
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Fig. 3 Distribution map of the subsiding rate of Bozhou from October 2021 to October 2022
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Fig. 4 Time-series accumulated deformation map in Bozhou City from October 2021 to October 2022
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Table 5 Descriptive statistics of model calculation results
Ak e/ ME i R AE SEIAE
RIZAKALAL R -1.487 0.938 7.769 3.141
TIRIZAK AR R -1.482 0.602 2.674 0.596
TR KR -0.747 -0.311 0.065 -0.341
TRIZ R 7K R -0.293 -0.050 0.085 -0.104
AN HIFAGDP -0.003 0.000 0.001 -0.001
ARLZ R -0.014 0.000 0.013 -0.000 5
T P -0.000 0.000 0.001 0.000 5
NEEA: -0.001 0.000 0.001 0.000
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Fig. 5 Regression coefficients of different factors influencing ground subsidence
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