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Fig.3 Connection diagram of the interferogram pairs
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Fig.5 PS InSAR surface deformation field from September
2019 to November 2020 in the study area
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Tab.4 Location and deformation rate of subsidence zone
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(mm-a~")
1 YESLN ] 114.124 22.789 -30.2
2 Al L A 114.168 22.556 -29.7
TRIINTH K 7R
3 - AR T 114.282 22.583 -27.5
4 PRI 114.344 22.703 -26.2
5 JepkdfriE el 114.248 22.724 -31.5
6 KE Tk X 114.212 22.711 -21.7
7 2T A Y % 114.206 22.672 -20.9
8 Jo e Tl X 114. 080 22.718 -21.4
9 A7 ol 114.052 22.679 -20.6
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Fig.5 Comparison of inversion results of SBAS and PS InSAR in major subsidence zones with their images
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Tab.6 Location distribution, geology, lithology and structure of sedimentation funnel in each subsidence zone
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Application of the time — series InSAR technology in the identification
of geological hazards in the Pearl River Delta region

JIANG Decai'*? ,ZHENG Xiangxiang”* , WANG Ning’ , XIAO Chunlei’ ,ZHU Zhenzhou’
(1. Northwest Institute of Eco — Environment and Resources , Chinese Academy of Sciences , Lanzhou 730000, China ;
2. University of Chinese Academy of Sciences , Beijing 100049 , China ; 3. China Aero Geophysical Survey and
Remote Sensing Center for Natural Resources,Betjing 100083 , China; 4. Aerospace Information Research
Institute , Chinese Academy of Sciences , Beijing 100094, China )

Abstract: In the Pearl River Delta (PRD) region, widespread surface water and vegetation are liable to cause
interferometric synthetic aperture Radar (InSAR) interference decoherence, and the cloudy, foggy, rainy, and
humid climates frequently cause severe atmospheric delay noise in InSAR data. Accordingly, targeting the
Longgang District of Shenzhen City in the southeastern PRD, this study generated the connection graph of
interference image pairs using the small baseline subset and InSAR (SBAS InSAR) technique based on interference
coherence optimization. This study also obtained the surface deformation information of Longgang District from
September 2019 to November 2020 based on 35 scenes of Sentinel — 1A images. It then compared the surface
deformation information with the inversion results obtained using the persistent scatterer InSAR ( PS InSAR)
technique. Finally, this study deduced the causes of surface deformation. The results are as follows: (1) The
inversion results of SBAS InSAR and PS InSAR yielded almost the same surface deformation fields. SBAS InSAR
exhibited a much higher coherent point density than PS InSAR in the region with high — amplitude deformation.
This indicates that the SBAS InSAR based on the optimal interference coherence can yield accurate and reliable
inversion results, enjoying more advantages in the inversion for a complete deformation field. (2) The primary causes
of surface deformation in Longgang District and its surrounding areas include unstable Karst collapse or slope
triggered by continuous heavy rainfall, the changes in the underground hydrogeological environment caused by
industrial mining and drainage, the subsidence of mining gob induced by underground construction, and static
foundation load imposed by new high —rise buildings. The technical route of this study can provide a reference for
the automation and engineering application of InSAR in the early identification of geological hazards in the PRD re-
gion.

Keywords: interference coherence optimization; Pearl River Delta; Longgang District; InSAR
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