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Abstract

Earthquakes are a manifestation of crustal movement, and their occurrence is closely related to
the stress state of underground rocks. The changes in water level at the well site may reflect the
changes in the stress state of underground rocks. By predicting the water level at the well site
through neural networks, the changes in groundwater level can be obtained in advance, providing
a basis for evaluating and responding to earthquake disasters, and reducing disaster losses. In
order to understand the groundwater level dynamics in Leizhuang, Hubei and analyze the earth-
quake precursor dynamics, we design a groundwater level prediction model based on BP neural
network. The SWY-II digital water level meter is used to collect groundwater level data in Leizhuang.
Based on the collected water level data from 2019 to 2020, a BP neural network was used to predict
changes in groundwater level. One year of collected data was used for training and testing. A BP
neural network structure was designed using one input node, three hidden nodes, and one output
node. In order to further validate this prediction model, this article predicted the groundwater
level from January 1st to December 31st, 2020. The experiment shows that the model can effec-
tively predict groundwater level and provide reliable data for earthquake precursor work.
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Figure 1. Geological structure map of Leizhuang earthquake monitoring station
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Figure 2. Groundwater level data of Leizhuang, Hubei Province in 2019~2020
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Figure 3. BP neural network model
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Figure 4. Water level BP neural network training results of Leizhuang in 2019
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Figure 5. Response of water level BP neural network of Leizhuang in 2020
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Figure 6. Water level and rainfall of Leizhuang in 2020
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