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Subsequent analyses were conducted on China's domestically produced GF-2 and 25 

GF-7 remote sensing imagery with a superior resolution of less than 0.7m for the years 26 

2020, 2021, and 2022 to assess horizontal displacement deformation characteristics. The 27 

number of images for these years was 51 (Figure S1a), 52 (Figure S1b), and 49 (Figure S1c), 28 

respectively. All individual images underwent spatial tri-encryption, fusion, registration, 29 

color balancing, mosaicking, and cropping as described in Section 2.1, culminating in 30 

standardized mosaicked DOM images for the study area across different years. As evident 31 

from Figures S1a- S1c, discrepancies in coloration can be attributed to varying temporal 32 

impacts and limitations of images from different years. Given the uneven number of uti- 33 

lized images, the boundaries of the mosaicked images are not identical, yet the approach 34 

ensures the utmost regional consistency of images (Heid et al., 2012).  35 

Concerning these mosaicked images from each year, a pairwise differencing method 36 

was employed, leveraging the COSI-Corr software to derive the horizontal ground defor- 37 

mation between 2020-2021, 2021-2022, and 2020-2022. As indicated in Figures S1d and S1f, 38 

the ground deformation in all three periods was less than 5 cm. Upon further analysis of 39 

the regional topography, it was observed that the area is desolate, arid, and uninhabited. 40 

Dominated by "hilly Yardang landforms", its climatic conditions are dry with significant 41 

wind erosion, resulting in substantial aeolian movement. Such movements, influenced 42 

heavily by the environment, manifest as irregular and unpredictable displacement direc- 43 

tions and deformations. This underscores the fact that, in recent years horizontal shifts in 44 

the study area were minimally affected by tectonic faulting. 45 
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 46 
Figure S1. Precision Analysis of Height Anomalies. (a) Estimation of the Quasi-Geoid Model 47 

in the Study Area Based on GNSS-Leveling Integration. Namely (a1) - (a12) The Quasi-Geoid Mod- 48 
els for the Study Area Fitted with Height Anomalies Calculated from Twelve Gravitational Models. 49 
(b) RMSE Values for Height Anomalies Calculated Using the Twelve Gravitational Models. 50 

 51 
Figure S2. Both forward and reverse recursive Kalman filtering fusion. 52 
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 53 
Figure S3. Correction Angles for the PAV80 Three-Axis Stabilized Platform. 54 

 55 
Figure S4. POS coordinates calculated from the first flight sortie. Green dots represent indi- 56 

vidual POS coordinate points, and black arrows indicate the flight direction. 57 

 58 
Figure S5. POS coordinates from the second flight sortie. Green dots denote individual POS 59 

coordinate points, and black arrows show the direction of flight. 60 
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 61 
Figure S6. Gravity potential values and normal gravity values calculated using the EGM2008 62 

model. (a) Gravity potential, (b) Normal gravity. 63 

 64 
Figure S7. Gravity potential values and normal gravity values calculated using the Eigen-6C4 65 

model. (a) Gravity potential, (b) Normal gravity. 66 
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 67 
Figure S8. Gravity potential values and normal gravity values calculated using the 68 

SGG_UGM_2 model. (a) Gravity potential, (b) Normal gravity. 69 

 70 
Figure S9. Gravity potential values and normal gravity values calculated using the 71 

SGG_UGM_1 model. (a) Gravity potential, (b) Normal gravity. 72 
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 73 
Figure 10. Gravity potential values and normal gravity values calculated using the GECO 74 

model. (a) Gravity potential, (b) Normal gravity. 75 

 76 
Figure 11. Gravity potential values and normal gravity values calculated using the Ei- 77 

genCG03C model. (a) Gravity potential, (b) Normal gravity. 78 
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 79 
Figure S12. Gravity potential values and normal gravity values calculated using the GGM05C 80 

model. (a) Gravity potential, (b) Normal gravity. 81 

 82 
Figure 13. Gravity potential values and normal gravity values calculated using the EGM96 83 

model. (a) Gravity potential, (b) Normal gravity. 84 
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 85 
Figure S14. Gravity potential values and normal gravity values calculated using the 86 

XGM2019e-2159 model. (a) Gravity potential, (b) Normal gravity. 87 

 88 
Figure S15. Gravity potential values and normal gravity values calculated using the 89 

GO_CONS_GCF_2_DIR_R6 model. (a) Gravity potential, (b) Normal gravity. 90 
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 91 
Figure S16. Gravity potential values and normal gravity values calculated using the 92 

Tongji_GMMG2021S model. (a) Gravity potential, (b) Normal gravity. 93 

 94 
Figure S17. Gravity potential values and normal gravity values calculated using the 95 

Tongji_GRACE02S model. (a) Gravity potential, (b) Normal gravity. 96 
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 97 
Figure S18. Gravity potential values calculated using the leveling points. 98 

 99 
Figure S19. Normal gravity values calculated using the leveling points. 100 
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