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Emerging risks and the prospect of urban underground space security based on
InSAR - GRACE satellite under the new hydrological background
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Environment and GIS of Beijing, Capital Normal University, Beijing 100048, China; 3. Base of the State Key Laboratory of Urban

Environmental Process and Digital Modeling , Capital Normal University, Beijing 100048, China; 4. Key Laboratory of 3D

Information Acquisition and Application, Ministry of Education, Capital Normal University, Betjing 100048, China;

5. Key Laboratory of Mechanism, Prevention and Mitigation of Land Subsidence, Ministry of Education, Capital

Normal University, Beijing 100048, China; 6. College of Resource Environment and Tourism, Capital Normal

University, Betjing 100048, China; 7. Observation and Research Station of Groundwater and Land

Subsidence in Beijing — Tianjin — Hebet Plain, Ministry of Natural Resources, Betjing 100048, China)

Abstract; Regional surface subsidence caused by the development and use of urban underground space is a major

hazard endangering the safety of Beijing — Tianjin — Hebei city cluster. This paper briefly reviews the development

history of interferometic synthetic aperture Radar (InSAR) technology, systematically summarizes the progress of

applying gravity recovery and climate experiment ( GRACE) satellite in underground water reserve, illustrates
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multiple factors containing subsidence, and finally ascribes the subsidence to multiple fields of underground space.
Under the new hydrological background of the interaction between South — to — North Water Diversion and mining of
underground water, InSAR — GRACE technology is a brand — new means for studying the impact of underground
space evolution on land subsidence. Based on InSAR — GRACE technology, this paper rediscovers the regional
water circulation laws, quantifies the contribution of multiple fields to subsidence evolution, proposes the surface
response research framework for the evolution of underground space, and reveals the formation mechanism on the
surface subsidence response model, thereby establishing an emerging risks prevention and control early warning
mechanism for underground space security and realizing scientific regulation and control of the region.

Keywords: InSAR — GRACE; underground space evolution; land subsidence response; multiple field interaction;

regulation mechanism
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