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6 0.94 0.74 -0.20
7 1.24 1.19 -0.05
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AT 5 38 3 oF L AR 2 R RE A 7 O AR M0 < 41 ) UL KBl 0 AT 20 A, S T IS TR X M
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Near-field Seismic Wave Attenuation Relationship and Magnitude
Determination Method for Mining-induced Earthquakes in Lilou
Coal Mine of Shandong Province

Wang Qinyingl) , Zhang Xiufeng2> , Liu Ruifengl) , Cail Hui® , Li Guoyingz) ,
Yan Xianyang” , Wang Zibo"

1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China

2)Shandong Energy Group Co., Ltd., Jinan 250101, China

3) Dongtan Coal Mine, Yankuang Energy Group Co., Lid., Jining 273500, Shandong, China

Abstract  Mining-induced earthquakes are typically of low magnitude and dominated by
high-frequency seismic waves, which can only be effectively recorded by seismic stations located
within Skm of the source. To investigate the attenuation characteristics of near-field seismic waves
and to develop a local magnitude( M| ) calibration function for the Lilou Coal Mine in Shandong,
this study established a three-dimensional seismic observation network comprising 36 surface
stations and 33 underground tunnel stations. Seven controlled blasts were conducted to generate
high-quality seismic data. The main findings are as follows: (1) Using the near-field seismic
records, the S-wave attenuation characteristics within Skm were derived for both surface and
underground stations. S-wave attenuation was observed to be particularly rapid within 1km of the
source. (2)Calibration functions for M, were established using both vertical and horizontal
components, enabling magnitude estimation in both directions. (3) Applying these calibration
functions, the magnitudes of the seven blasts were determined. The results showed strong
consistency across various hypocentral distances, with the difference between magnitudes derived
from horizontal and vertical components remaining within 0.1. (4) According to the national
standard General Ruler for Earthquake Magnitude( GB 17740—2017) ,the M, calibration function
within 5km is constant. However, this study derived a new calibration function specifically for
near-field conditions, thereby extending the applicability of the national standard to mining
environments. The attenuation model and magnitude determination method developed here can be
applied to other mining regions, enhancing consistency in the magnitude assessment of
mining-induced and natural seismic events.

Keywords: Seismic monitoring; Near-field earthquake magnitude; Calibration function;

Mining-induced seismicity



