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Abstract: As urbanization continues to accelerate, it is difficult to acquire real-time data on potential pavement
collapse hazards utilizing traditional methods. At present, efficient monitor pavement collapse has become a key
challenge in the field of pavement safety. For this problem, the authors propose a method which combines time-series

InSAR with wavelet transform. This method analyzes the change cycle of the subsidence point to obtain the deforma-
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tion information, and extract the temporal and spatial evolution characteristics of ground subsidence. For those areas
with obvious spatial and temporal evolution characteristics, the accuracy of the InSAR results will be further verified
by using the microtremor detection seismograph. We selected 52 Sentinel —1A images captured between March 2022
and November 2023 to obtain the surface subsidence results in the central urban area of Changchun by the time-series
InSAR method. The results showed that the maximum deformation rate was —30. 58 mm/a, and the maximum cumu-
lative subsidence was —73.3 mm in the study area. A detailed analysis of the representative deformation area, Nanhu
avenue, revealed a maximum deformation rate of —28.44 mm/a, a maximum daily average deformation rate of
—0.93 mm/d, and a maximum cumulative subsidence of —56.4 mm. The analysis of significant subsidence points
based on wavelet transform uncovered their subsidence evolution processes. The development of surface subsidence in
severely affected areas was influenced by multiple periodic variations of different magnitudes and levels, with nested local
cycles within these periodic time scales that affect the specific trends of subsidence development. Using microtremor
detection seismograph to collect data from regions with obvious evolutionary characteristics, the authors generated a
geological profile of Nanhu avenue. According to the profile, significant subsidence points exhibited a phenomenon of
slurry infiltration. This further validated the accuracy of the subsidence monitoring results. Finally, by comparing the

actual pavement collapse incident in the Nanhu avenue metro construction area to the subsidence results monitored in this

study, the feasibility and accuracy of the proposed method in practical applications were validated.

Keywords: pavement collapse; InSAR; wavelet transform; microtremor detection seismograph
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