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Abstract: With the increasing number of optical remote sensing satellites and the improvement of
image quality, the optical images show great potential for monitoring surface deformation.
Taking the typical high-elevation Baige landslides during 2018 in Jinsha River Basin as examples,
the pixel offset-tracking method and time-series inversion algorithm were employed to process
Sentinel-2 optical images for extracting the surface displacement time series of “10 + 10” and
“11 » 3” Baige landslides. The results show that (D the cumulative surface displacement before
“10 « 10” Baige landslide is up to 31. 69 m from 13 November 2015 to 5 February 2018, the time
series displacement presents an obvious process characteristics of “initial start = constant
deformation—accelerated deformation”; @ the cumulative surface displacement before “11 + 3”
Baige landslide in the EW direction is about 12. 89 m (about 1 pixel) from 28 October 2018 to 2
November 2018, which is consistent with radar image offset-tracking results; @ after “11 « 3”
Baige landslide, the cumulative surface displacement in the EW direction of some residual deposits
isup to 7. 71 m from 16 January 2020 to 4 February 2022, and clear sliding signs can be observed,
indicating a high risk for a new disaster. Furthermore, the reliability of the optical image offset-
tracking method for detecting surface deformation is demonstrated through the comparisons
between two offset-tracking softwares of COSI-Corr and CARST with InSAR and UAV 3D
results.

Key words: optical remote sensing; offset-tracking technology; time-series inversion algorithm;
COSI-Corr; CARST; DEM differential; deformation monitoring; Baige landslide; Jinsha River
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1

Fig. 1 Remote Sensing Images of Baige Landslides in Jinsha River Basin
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Table 3 Parameter Setting of COSI-Corr and CARST Softwares
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Fig. 4 2D Deformation Images of “10 - 10” Baige Landslide
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6 COSI-Corr CARST
Fig. 6 Image Pairs of Offset Time Series of Baige Landslide Calculated by COSI-Corr and CARST Softwares
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Fig. 7 Standard Deviations of Cross-correlation Results Calculated by COSI-Corr and CARST Softwares
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8 COSI-Corr CARST

Fig.8 Diagrams of Time Series Displacement Calculated by COSI-Corr and CARST Softwares
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11 “11-3”

Fig. 11 Deformation Images of “11 + 3” Baige Landslide
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13 “11-3”
Fig. 13 Deformation Images After “11 + 3” Baige Landslide
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