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Abstract : Monitoring and analyzing ground deformation along subway lines is important for keeping rail transit
systems safe. Because there are still few studies that focus on how extreme rainstorms affect deformation across an
urban subway network , this study selects the central urban area of Zhengzhou as the study site. We apply PS — In-
SAR to Sentinel — 1 A time — series data to derive surface deformation in the region. We then combine the subway
line map with multi — source information ,including rainfall ,soil properties,and flood extent,to describe deforma-

tion patterns along the subway corridors. The results show that the surface deformation rate ranges from
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—28. 13 mm/a to 26. 88 mm/a. Cumulative deformation exceeds 40 mm, and several clear deformation clusters
can be identified. The study period includes the extreme rainstorm that occurred in Zhengzhou in July 2021. After
this event, cumulative deformation increases markedly from July to August,showing an obvious time lag and a de-
formation signal that persists for some time. These findings can support safety assessment for underground engi-
neering in Zhengzhou,as well as disaster warning and urban drainage planning.

Keywords : PS — InSAR technology ; urban subway ; ground deformation ; monitoring
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Fig.1 Overview of the research area
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