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Monitoring of Ground Surface Displacements Using Dual-Frequency Multi-
GNSS Technique
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Abstract

Under the over-exploitation and improper use of land, long-term disrepair and aging of
water and soil conservation facilities, coupled with the influence of extreme rainfall and
earthquake events, the potential risks on slopes are increasing, often causing landslides, sliding
slopes, soil and rock flows and foundation scrubbing And other serious disasters. However, the
causes of these potential disasters do not occur in a day, and the existing monitoring plan still
lacks a long-term surface displacement observation mechanism to achieve earlier trend
response and large-area monitoring, which necessitates the introduction of satellite navigation
systems. (Global Navigation Satellite System, GNSS) to enhance the flexibility of slope safety
monitoring.

In order to improve the long-term global monitoring capabilities for slope safety, this plan
uses the low-cost GNSS-IoT automated monitoring equipment to actually pilot systematic real-
time monitoring operations in the slope community. Through time series data analysis,
observation data verification, and real-time monitoring display, the results of technical

integration are improved.

The expected results in this project are listed as below:

(1) Review and collect GNSS monitoring documents to ensure that the low-cost
equipment meets the application requirements of slope monitoring.

(2) Complete at least 2 stations of field equipment installation and at least three months of
observational data collection.

(3) Compare the differences of different calculation strategies, produce time series
observation data and common indicators, comparing the existing observation data to cross-
validate the trend of potential displacement in the empirical area.

(4) Complete static and real-time computing development, and deploy automated GNSS
real-time monitoring services, and display on the Web.

(5) Develop GNSS real-time monitoring services and integrate various current observation
results, construct a long-term-scale slope safety monitoring mechanism, providing complete
potential displacement trend. Achieve the high-precision low-cost GNSS-IoT monitoring of
slope safety monitoring applications.
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