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Abstract: Geological hazards along pipeline engineering have the characteristics of concealment and
suddenness. In response to the difficulties and huge workload of traditional manual ground inspections
in identifying geological hazards along pipeline engineering, as well as the lack of academic reports on
the identification of geological hazards along pipeline engineering, the "three inspections" system of
sky air ground collaborative investigation is used to carry out early identification of geological hazards
along pipeline engineering, and comprehensive analysis is conducted on typical identification results to
discuss the reliability of its engineering application. Taking the Longquan Mountain Range located in
the southern suburbs of Chengdu as the research area and a pipeline project laid here as a demonstra-

tion, time-series INSAR (Interferometric Synthetic Aperture Radar) surface deformation time-series
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monitoring and feature recognition were carried out along the route; Using airborne LiDAR (light de-
tection and ranging) technology to obtain real surface micro topography data under vegetation for pre-
cise identification of geological hazards in key deformation areas; And combined with field investiga-
tions to ultimately verify and determine geological hazards that may affect pipeline engineering. The re-
sults showed that the collaborative use of the "three inspections" of sky, air, and ground identified a to-
tal of 89 geological hazards along the project route, mostly small-scale landslides, collapses, and wa-
ter damage disasters, and a few typical disasters were confirmed to pose a direct threat to the pipeline
after on-site investigation and analysis. Research has shown that integrating the "three inspections"
technology into a multi-level hazard identification method system can effectively be used for identifying
geological hazards along linear ranges such as pipelines, valleys, and rivers, providing reference for
geological hazard prevention and control in pipeline engineering.

Keywords: space-air-ground investigation system; InSAR; airborne LiDAR; petroleum pipeline; geo-

logical hazards; early identification
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Fig.1 Technical flowchart
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Fig.2 Example of InSAR and Airborne LiDAR Integrated

Remote Sensing Application
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Table 1 Sentinel data acquisition status
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Table 2 Design parameter table for aviation and flight

technology
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Fig.4 Point cloud processing flow
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Study the deformation rate of the research area
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Fig.6 Distribution map of human engineering disturbance in-

terpretation
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Fig.7 Comprehensive analysis of INSAR and LiDAR in typical areas
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