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Tab.1 Overview of station information
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Influence Mechanism of Observation Cave Overburden Thickness on

VP Broadband Tiltmeter Data in Inner Mongolia Region
BAI Shaogi® MA Wugang®® ZHOU Xuanchao* PEI Dongyang* GUO Yanjie®

1 Xilinhaote Earthquake Monitoring Center Station, Xilinhaote 027000, China
2 Hubei Earthquake Agency,Wuhan 430071, China
3 Institute of Seismology, CEA,Wuhan 430071, China
4 Earthquake Agency of Inner Mongolia Autonomous Region, Hohhot 010010, China

5 Chifeng Earthquake Monitoring Center Station,Chifeng 024000, China

Abstract: Based on the observation data of VP-type broadband vertical pendulum inclinometers from 5
stations in Inner Mongolia, this study adopted a method combining the wave propagation theoretical
model and the deep learning prediction framework to preliminarily reveal the multi-frequency quanti-
tative influence mechanism of the overburden thickness of observation caves on the observation sig-
nals. The results show that the overburden thickness is significantly negatively correlated with back-
ground noise (especially in the north-south direction), but has a weak impact on low-frequency sig-
nals. It exerts a directional regulatory effect on the amplitude of M, tidal waves: the amplitude of the
north-south component increases linearly with the increase of thickness, while the east-west compo-
nent shows a unique resonance amplification effect at the thickness of 20 m (the peak value is about
3.6 times higher than that at 10 m). When the thickness is greater than or equal to 20 m, it can effec-
tively suppress the seasonal fluctuation of data, significantly reduce the variation amplitude, delay the
peak value by 1—2 seasons, and simultaneously decrease the barometric admittance coefficient re-
markably. Verified by the random forest model, it is found that the optimal thickness range of the ca-
ve overburden is 18—22 m (with 20 m as the optimal value). Lithology is a secondary influencing fac-
tor, while the overburden thickness and its interaction with the density of mountain lithologic media
constitute the dominant control parameters. In this study, 20 m of overburden thickness was selected
as the engineering threshold, which provides an important design basis for effectively suppressing
background noise, ensuring the fidelity of tidal signals and resisting seasonal interference, and gradu-
ally promotes the construction of cave-based observation at stations from an empirical mode to a
quantitative and engineering-oriented direction.

Key words: overburden thickness; RMS; barometric pressure admittance coefficient; M, tidal wave;

random forest model



