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Dynamic threshold analysis method of early warning and forecast
based on real-time geo-hazards monitoring data
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(1. Chengdu Center, China Geological Survey (Geosciences Innovation Center of Southwest China), Chengdu, Sichuan
610218, China; 2. Sichuan Institute of Geological Engineering Investigation Group Co. Ltd.,
Chengdu,Sichuan 610072, China)

Abstract: Currently, in the field of geological disaster monitoring, monitoring and early warning information is mainly released
based on the threshold setting of various types of monitoring equipment. However, since the thresholds are established
according to empirical values or expert evaluations, there is a lack of pertinence to different types of geological disasters and
different environments. Once set, these thresholds remain unchanged for a long time, and even when adjusted, they only slightly
float based on experience, lacking scientific data sample analysis. Additionally, monitoring equipment is susceptible to satellite

signals and environmental factors, leading to false alarms and false negatives during operation. To address these issues, a
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method of dynamic adjustment of self-learning and self-correction early warning thresholds is proposed. This method

introduces two variable thresholds and a new performance index optimization method for VTAS based on priority and gate and

semi-Markov processes. The application of the semi-Markov process allows the method to consider industrial measurements

with non-Gaussian distributions. Moreover, an optimization design process based on genetic algorithms is proposed to improve

performance indicators by optimizing parameter settings. Three numerical examples are used to illustrate the effectiveness of

this approach and compare it with previous studies. When applied at the measured point, the method effectively reduce false

alarms and under-alarms compared to the use of fixed thresholds, improving the accuracy of geological disaster early warning

and better protecting the safety of people's lives and property.

Keywords: geological hazards; early warning and forecasting; dynamic threshold; self-learning and self-correction
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Table 4 Comparison results of performance metrics of variable threshold method with other methods
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Table 5 Comparison results of different methods’
performance metrics
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