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Application and validation of Bayesian probability statistical
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for key monitoring areas of Three Gorges Reservoir
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Abstract: Reservoir-induced earthquakes,characterized by swarm-like occurrence, high frequency,
and significant intensity, are triggered by human engineering activities. The prediction and re-
search on them are crucial for assessing seismic hazards of reservoir. This study applies a Bayesian
probability statistical prediction model to key monitoring areas of the Three Gorges Reservoir.,di-
vided into several prediction units of 1 km X1 km.Eight seismogenic factors were considered:res-
ervoir water depth,rock type,regional tectonic stress state, fault activity, karst development de-
gree,water penetration depth, hydraulic connection with the reservoir,and seismic activity back-
ground. The results indicate: (1) Areas near carbonate rock-dominated reservoir banks exhibit
higher probabilities of induced earthquakes; (2) The northern end of Xianniishan fault and the
reservoir bank-proximal section of Gaogiao-Niukou fault show potential for moderate earthquakes
(6.0>>M,2>4.5);(3) The Three Gorges dam area and regions distal to the reservoir bank have
higher probabilities of non-seismicity or micro-earthquakes. The model was validated using seismic
records after the impoundment of Three Gorges Reservoir (175 m water level), revealing high
consistency between predicted and observed earthquake locations and magnitudes. The Bayesian
probability statistical prediction method with rational subdivision has a good effect in the risk as-
sessment of reservoir-induced earthquakes. These probabilistic prediction results provide critical
references for delineating seismic risk zones,formulating earthquake early warning and prevention
strategies,and ensuring the safe operation of reservoir projects.

Keywords: reservoir-induced earthquake; Bayesian statistical prediction method; key monitoring

areas of Three Gorges Reservoir;factors inducing earthquake
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Fig.1 Geological structure of key monitoring areas of reservoir-induced earthquakes in Three Gorges Project
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Fig.2  Grid division diagram of rock type in key monitoring areas of Three Gorges Project
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Table 2 Statistics of prior probability of earthquakes corresponding to different states of influencing factorst’'?
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Fig.3 Distribution of predicted results in key monitoring areas of Three Gorges Reservoir
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Table 3 Prediction results of typical areas
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