H31k 3 W MEXREAEHA Vol.37 No.3
20234 6 H FLY ASH COMPREHENSIVE UTILIZATION Jun. 2023

HTITF InSAR 1 GIS SOARMTA IR i A F5E

Research on Distributed Monitoring of Urban Land Subsidence based on Time Series InSAR and GIS Technology
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Abstract; Aiming at the problem of surface subsidence caused by groundwater exploitation and geological structure changes, a
distributed monitoring method for urban surface subsidence using temporal InSAR and GIS techniques was studied. Based on traditional
InSAR technology, three—dimensional spatial information images are synthesized using aperture radar, and the image interference phase
is processed by differential processing. Using GIS technology combined with time series, identify and extract feature PS points to construct
a time series deformation image, analyze the unwrapped phase relationship, modify the baseline parameters of the terrain image,
accurately calculate the average value of surface subsidence and unit subsidence, and achieve specific distributed monitoring and analysis
of the observation area. The experimental results show that the proposed method can effectively achieve distributed monitoring of surface
subsidence in complex terrain areas, with an error of no more than 0.8% compared to actual monitoring, and has good application
effects and monitoring efficiency.
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Fig. 1 Flow chart of timing InSAR technology and GIS analysis

CENWIP
S = i)\isi (5)

A, SRRV KR RV UTFE, A, AR
ST HES A 25, S, R SR TR AR UL R
i, ETEATEE S ARNAE, TR
S

AS = f)\isi - 5" (6)

K, AS FoR Xl 3R A TRE &, 8% TP IR AR
WESE, Wit FlR A 205 H b 2R 45 X BT %
SR, T EAR A W AT

2 TR S

2.1 AR50 R RS

A5 XSl AE B K Tl e, 32 K W] 7 R B A2
AR IR [ A 3E R R h AT AR L, R
FRAGTE TR v i OGS 4y, R FR I 48 % So Akt &
M & JR s A H S e, [ B G R 2 FR [T 4
RS E FA SRS R UM, FEPTUERE i, 127K
B 45 T AR E AR, 1F B b 5 bt Kz i
FITIRE-S RebE, o ) 0 b XA b o 265 4 B & AN F
FE, R TR R, LR, SEb R

[F] RELHSRE v M T TR IR A YT S i R
JR, SERNERAE 15 m A2 A, WL X TR e JEk PR 1%
e,

117.0° E  117.2° E

116.4° E

116.6° E  116.8° E

N

38.13° N 38.16° N 38.19° N  38.22°

B2 EhIEERER

Fig.2 Satellite remote sensing image of a City
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Fig.3 Time sequence deformation diagram of
surface subsidence in the observation area
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Fig.4 Baseline plot of the regional deformation interference range
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Fig. 5 GIS temporal deformation image of surface
subsidence in the observation area
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Fig. 6 Average sedimentation rate in the observed area
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Fig.7 Image comparison of the surface subsidence monitoring range
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Fig. 8 Time deformation data of surface subsidence in the observation area
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