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Abstract: Objectives: Multi—temporal interferometric synthetic aperture radar (InSAR) technology is widely
used in deformation monitoring over wide areas due to its characteristics of large—scale, high spatial-tempo-
ral resolution and the capability to monitor deformation signal with millimeter precision even submillimeter.
For the time—consuming problem in acquiring image and data preprocessing over research area, this paper
uses looking inside the continents from space with synthetic aperture radar (LiCSAR) products and takes a
new time series analysis LICSBAS method, which greatly improve the computational efficiency. Methods:
The quality check and the closure error of the phase loop are used to detect the unwrapping error in the two—
dimensional phase unwrapping, and the interferogram with low coherence and the large error pixels are ex-
cluded. To minimize atmospheric artifacts, utilizing the generic atmospheric correction online service for In-
SAR (GACOS) products and based on this, a method for joint estimation of deformation and atmospheric

phase is proposed. Taking the Chengdu Plain and western mountainous area as the study area, totally 90
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images from 2016 to 2020 are obtained for experimental study on this new time series analysis method.Re-
sults: The results show that: (1) The proposed algorithm can effectively weaken the atmospheric artifacts in
the area with obvious terrain undulation, within the 34 interferograms, 68% gained positive correction per-
formance, and the standard deviation of the interferogram decreased by 95%. Comparatively, in the area
where the atmospheric effect was inapparent, without introducing phase error, and the worst performance
increased by 2.06%; (2) most areas are relatively stable with little change and the deformation velocity is
— 11-8 mm/a.Conclusions: The proposed method is efficient and phase deviation will not be introduced
even if the atmospheric delay error is not significant. In addition, this study also find that the LiCSAR prod-
ucts are suitable for large area deformation investigation and not optimized for more localized deformation
studies.

Key words: LiICSBAS; joint estimation; atmospheric corrections; looking inside the continents from

space with synthetic aperture radar (LICSAR); deformation monitoring
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Tab.1 Phase STD of Interferograms Before and After Correction/rad
R0 BGEHT STD BIEJE STD R0 MOEHT STD BIE )5 STD
20160113—20160206 1.64 1.34 20180619—20180725 5.70 5.68
20160113—20160301 1.67 1.70 20180619—20180806 6.38 6.41
20160206—20160301 1.83 1.64 20180806—20180818 6.56 6.47
20160206—20160325 2.51 1.49 20180806—20180923 5.72 5.72
20160206—20160418 3.13 2.18 20180818—20180830 6.47 6.36
20160301—20160325 2.44 2.48 20181029—20181204 2.66 2.65
20160325—20160605 2.65 2.61 20181122—20181204 1.79 1.78
20160418—20160605 2.74 2.72 20181122—20181216 1.20 1.21
20161214—20170107 2.72 2.73 20181228—20190214 2.50 2.48
20170107—20170131 1.66 1.66 20190202—20190214 2.66 2.67
20170107—20170224 2.41 2.42 20190202—20190310 1.48 1.47
20170224—20170320 1.50 151 20190202—20190322 3.66 3.67
20170224—20170401 1.63 1.61 20190214—20190226 3.22 3.21
20170308—20170401 1.77 1.76 20190214—20190310 3.59 3.59
20170531—20170706 12.39 12.39 20190214—20190322 3.77 3.75
20170706—20170730 12.28 12.23 20190226—20190415 2.43 2.44
20170706—20170811 11.16 11.13 20190310—20190322 413 412
20170718—20170730 4.44 4.42 20190614—20190626 3.97 3.99
20170730—20170823 4.22 4.20 20190626—20190720 4.46 4.46
20171103—20171221 4.64 4.60 20190720—20190906 5.66 5.64
20171209—20171221 2.28 2.28 20190801—20190825 5.58 5.55
20171221—20180114 3.22 3.22 20190906—20190930 3.35 3.35
20180102—20180303 1.65 1.64 20190918—20190930 2.49 2.51
20180315—20180408 1.44 1.43 20191117—20191211 2.77 2.72
20180502—20180526 4.02 4.01 20191129—20191211 1.84 1.88
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