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Fig.2 Schematic diagram of the location of the study area
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Fig.4 DInSAR deformation monitoring results
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Fig.9 Surface deformation and optical image of Area B
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Fig.10 Surface deformation and optical image of Area C
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Earth Fissures and Land Subsidence in Xi’an from NPSI Monitoring and Analysis

LiShirao',Zhang Bo', Liu Guoxiang™,Sha Yonglian', Wang Min', W ang Xiaowen'*,Zhang Rui**
(1.Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University,
Chengdu 611756, China;
2.State—Province Joint Engineering Laboratory of Spatial Information Technology of High—Speed Rail Safety,
Chengdu 611756, China)

Abstract: Due to the combination of tectonic background, groundwater extraction, active faults and other fac-
tors, the ground fissures in Xi'an have been intensified in recent years, causing many uneven surface subsidence.
The urban geological hazard chain that has a strong destructive effect on underground buildings has attracted
widespread attention from competent authorities and relevant experts. In order to infer the correlations between
surface fissures and ground deformation, we use networked permanent scatterer Interferometric Synthetic Aper-
ture Radar (NPSI) to characterize the land subsidence in Xi'an, which has significant advantages in the accuracy
and reliability of urban surface deformation monitoring. In this study, we obtain 15 Sentinel-1A SAR image ac-
quired covering the ground fissures in Xi'an between March 2017 and March 2018. Our InSAR observations
were verified with leveling measurements, with an accuracy of #=4.75 mm. The results show that the ground fis-
sures are developing in the southwestern suburbs of Xi'an. Over-withdrawal of groundwater and the construc-
tion of above—ground and underground facilities have exacerbated the trend of settlement and ground fissure de-
velopment. Besides, the Yuhuazhai zones, Electicity Mall zones, Qujiang New District zones and the subway
Line 3 need to monitor the development trend of ground fissures in real time, and rationally plan groundwater
mining and engineering construction. This systematic research may serve as a reference for related research and
for the operational departments of road administration and urban construction of the city.
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