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Fig. 6 Comparisons of the deformation velocity for buildings and structures over two subareas
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Comparative analysis and scale effect of urban deformation monitoring
using PSInSAR and SAR images with different resolutions

ZHAO Feng,ZHENG Qiyang, HUANG Kesheng, MENG Yajie, BU Shiying,
ZHANG Leixin, WANG Yunjia

1. School of Environmental Science and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China;,
2. Key Laboratory of Land Environment and Disaster Monitoring, Ministry of Natural Resources, China University of
Mining and Technology, Xuzhou 221116, China

Abstract: Urban deformation poses considerable threats to residents’ lives, property safety, and social stability, making its regular
monitoring critical. Time-series Interferometric Synthetic Aperture Radar (InSAR) enables large-scale urban deformation monitoring with
high precision and has been employed in numerous studies and engineering applications. Synthetic Aperture Radar (SAR) images with
different resolutions exhibit distinct advantages in urban deformation monitoring. However, comparative analyses on this topic remain
insufficient. Additionally, discussions on the scale effects of SAR images with different resolutions on urban deformation monitoring are
scarce.

Deformation monitoring results and scale effects across SAR images with different resolutions are compared and analyzed by using
low-, medium-, and high-resolution SAR images covering the same area and monitoring period and Persistent Scatterer InNSAR (PSInSAR).

Findings indicate that as SAR image resolution decreases, the observed targets become increasingly blurry because of scale effects.
This degradation leads to the reduced capability for precisely characterizing deformation information from the InSAR interferometric phase,
a decline in coherence, a decrease in the maximum deformation detected by PSInSAR, and a weakened correspondence between SAR pixels
and building structures, overall diminishing the capability of PSInSAR in fine-scale urban deformation monitoring. Compared with medium-
and high-resolution SAR images, Sentinel-1 data demonstrate weaker deformation monitoring performance for urban buildings, particularly
in detecting localized and large deformations. However, in large-scale deformation identification and monitoring, Sentinel-1 images yield
results comparable to those provided by high-resolution SAR images.
Key words: urban deformation monitoring, PSInSAR technology, scale effects, SAR image resolution, InSAR deformation monitoring
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