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Research and Application of GNSS-based Landslide Geological Disaster Monitoring and Early
Warning Technology

Tao Zhou
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Abstract: Landslide geological hazards are one of the common and important types of geological hazards in China and even
globally, posing a serious threat to human life and property safety every year. In order to minimize the harm caused by such
disasters, various provinces, regions, and cities have successively established a sound monitoring and early warning system
to cope with the potential threats of geological disasters such as landslides. Among numerous monitoring technologies, GNSS
(Global Navigation Satellite System) stands out as one of the key technologies in landslide monitoring and early warning
due to its unique advantages of high precision, all-weather, unmanned and automated monitoring. This technology not only
provides accurate and reliable warning information, but also effectively improves the scientificity and timeliness of disaster
prevention and control, thereby significantly reducing casualties and property losses. The paper takes a typical landslide in
Yuanmou County, Chuxiong City as an example to explore the specific application practice of GNSS technology in landslide
monitoring and early warning. Through systematic collection and analysis of GNSS monitoring data for the landslide for
three consecutive years, and comprehensive evaluation based on the warning information released by the monitoring system,
the research results show that the monitoring and warning accuracy of the system exceeds 95%. This achievement not only
effectively ensures the safety of residents’ lives and property in threatened areas, but also generates significant social and
economic benefits. Based on the above research results, the paper further analyzes the core role and profound significance
of GNSS technology in landslide geological disaster monitoring and early warning, aiming to improve China’s disaster
prevention and reduction system, enhance disaster risk prevention and control capabilities and emergency response levels,
and provide important reference for building a scientific and efficient mechanism for geological disaster prevention and
control. This study fully demonstrates the crucial role of technological means in geological disaster prevention and control,
and highlights the enormous potential of modern monitoring technology in ensuring public safety and promoting sustainable
economic and social development.
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