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Tab.1 Basic parameters of experimental DEM data
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Fig. 2 Geometric relationship diagram

of SAR imaging
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Tab.2 Comparison of DEM elevation accuracy
in village area

DEM FRRE AxPiREIE HITRRE
ALOS-DEM —0.10 1.24 1.58
ASTER-GDEM 0.71 1.46 1.96
SRTM-1 0.15 1.42 1.62
SRTM-3 1.03 1.93 2.79

%3 EMRK DEM 5EHBEXt
Tab.3 Comparison of DEM elevation accuracy
in hilly area

DEM PR AR EHE TR
ALOS-DEM 1.12 4. 82 6.37
ASTER-GDEM 2.18 4,98 6.94
SRTM-1 0.63 4.94 6. 39
SRTM-3 8.43 14.31 18.63

®4 BXRXRH X DEM SEBEI L
Tab.4 Comparison of DEM elevation accuracy
in open-pit mining areas

DEM FHRE dxTiRENE HWTRRE
ALOS-DEM —16.21 16. 82 20. 49
ASTER-GDEM ~ —15.08 15.92 19. 27
SRTM-1 —14.72 15.82 19.43
SRTM-3 —15.01 15.57 19.13
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Tab.5 Deformation information in study area

DEM $i’/ﬁ££a§$ 1’97?%7 Hgfﬁﬂli
/mm - a ! /mm =+ a ! or B

LiDAR-DEM —0. 227 2.126 30 975
ALOS-DEM —0.004 2.136 31 819
ASTER-GDEM —0.861 2.160 31 852
SRTM-1 —0. 345 2.130 31778
SRTM-3 —0.948 2.181 31 325
R 12.5m —0.120 2.122 29 661
FRAE 30 m —0.074 2.121 28 880
HoRFE 90 m —0.210 2.119 26 881

x6 AERBEEEHFTZE
Tab.6 Mean square error of deformation
in different areas

DEM MR R RERPER  BERRITKX
Y17 2% 107 % T A% 5 ¥ J5 %

LiDAR-DEM 3.28 7.41 9.01
ALOS-DEM 3.70 8. 12 9.01
ASTER-GDEM 3. 62 8. 62 9. 88
SRTM-1 2. 90 7.92 9.23
SRTM-3 2. 69 11.71 13.70
FEORFE12.5 m 2.78 7.52 9.15
TEORAE 30 m 3. 66 7.56 9.18
FEORAE 90 m 3.32 7.91 9.28
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Fig. 6 Geometric distortion analysis
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Impact Analysis of DEM on SBAS-InSAR Deformation Monitoring

and Geometric Distortion Identification
ZHANG Zhuopu' ZHANG Chenxi' YU Zhigang'
ZHANG Guanghui' YANG Xu' LIUChunyu'

1 College of Resources, Shandong University of Science and Technology, 223 Daizong Street, Taian 271000, China

Abstract: Taking the hilly open-pit mining area in central Shandong as the study region, this research
analyzes the impacts of different DEMs(SRTM-1, SRTM-3, ALOS-DEM, ASTER-GDEM, and Li-
DAR-DEM) and their elevation accuracy/spatial resolution on SBAS-InSAR deformation monitoring
performance and geometric distortion identification. Results demonstrate that compared to spatial res-
olution, DEM elevation accuracy plays a more critical role in deformation monitoring and significantly
affects measurement precision. Both DEM elevation accuracy and spatial resolution substantially influ-
ence the identification of shadow and layover areas. These findings provide guidance for DEM data selec-
tion in subsequent time-series deformation monitoring in complex terrains.
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