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InSAR-based estimation of deformation and analysis of the driving
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Abstract: Accurately estimating long-term and seasonal deformation in permafrost regions and analyzing its driving factors are of great
importance for assessing changes in active layer thickness and permafrost degradation. This work proposes a framework integrating InSAR,
RobustSTL, and geographical detectors for extracting the seasonal deformation of permafrost and analyzing its driving factors. First, time-
series InSAR technology is utilized to derive surface deformation over permafrost areas. Subsequently, the RobustSTL algorithm is
employed to extract seasonal deformation and analyze its variation characteristics. Finally, geographical detectors are applied to explore the
driving factors behind the seasonal deformation of permafrost. Sentinel-1 data from 2017 to 2021 in the source region of the Yellow River
were collected for this study. Experimental results demonstrate that the surface deformation rate in the Yellow River’s source region ranges
from -30 mm/a to 20 mm/a, with seasonal deformation varying between 2 and 30 mm. Analysis using geographical detectors indicates that
NDVI, MAGT, and slope are significant factors influencing surface deformation. The effects of different factors on deformation are not
independent but instead interact to influence the distribution of surface deformation jointly.
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