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Fig.1 Basic situation of coal mine

accidents in China from 2021 to 2023
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Table 1 Statistics of coal mine accidents by levels in China from 2021 to 2023
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Fig.2 Monthly distribution of coal mine accidents
in China from 2021 to 2023
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Fig.3 Time distribution of coal mine accidents

in China from 2021 to 2023
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Fig.4 Regional distribution of coal mine

accidents in China from 2021 to 2023
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Table 2 Cluster analysis of coal mine accidents

in China from 2021 to 2023
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Table 3 Statistics of coal mine accidents by types

in China from 2021 to 2023
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Fig.5 Arrangement of primary and secondary factors

of coal mine accident types in China from 2021 to 2023
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Table 4 Cause factors of roof accidents in coal mine
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Table 5 Cause factors matrix of roof accidents in coal mine
Ay zo z e z3 x4 x5 T x7 g B 10 T T2 Z13 T s 16
2021 26 4 0 8 3 3 2 2 1 5 0 1 0 5 0
2022 35 7 2 14 0 3 6 4 4 11 1 2 1 2 0 2 2
2023 25 5 3 9 0 4 5 5 2 0 1 1 0 0 0 2
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Table 6 Correlation coefficient of cause factors of roof accidents in coal mine
Ay Zo x x2 X3 Z x5 X x7 xg X 10 11 X2 X3 Z 14 X115 X 16

2021 0.87  0.54 0.89 0.33 0.99 0.81 0.74 0.63
2022 0.92 0.98 0.89  0.46 0.77 0.57  0.89 0.98
2023 0.94  0.53 1.00  0.55 0.76 0.66  0.68 0.63

0.94 0.54 0.87  0.54 0.78  0.33 0.52 0.92 0.54
0.63 0.37 0.79  0.79 0.98  0.46 0.69 0.46 0.79
0.66 0.55 0.90  0.63 0.80  0.55 0.68 0.48 0.63
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Fig.6 Correlation degree of cause factors of roof accidents in coal mine
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Fig.7 Correlation degree of cause factors of transportation accidents in coal mine
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Fig.8 Correlation degree of cause factors of mechanical and electrical accidents in coal mine
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Statistical Analysis and Causal Research on Coal Mine Accidents in China from 2021 to 2023
ZHANG Yingying s YANG Yun, ZHANG Jing » GAO Leyi
(Department of Resources and Mechanical Engineering, Lyuliang University, Lyuliang, Shanxi 033001, China)

Abstract:In order to objectively analyze the laws and characteristics of coal mine accidents in China, using mathematical
statistics, correlation analysis, cluster analysis, ABC classification management methods, the coal mine accidents in China
from 2021 to 2023 were statistically analyzed from the aspects of accident grade, time, region and type. The results show that,
the major accidents and extremely serious accidents of China’s coal mine have rebounded in 2023, and prevention should be
strengthened. Coal mine accidents occurred more frequently from May to September, less from November to February, and the
accident rate is higher in 1 — 2 hours before and after the shift, which shows the characteristics of seasonality and time
concentration. Coal mine accidents show obvious regional differences. Shanxi, Inner Mongolia, Shaanxi, Guizhou and Gansu are
the areas with high incidence of accidents, and should be focused on prevention. The accident number of roof. transportation.,
mechanical and electrical accidents is more, and the average number of deaths caused by fire, water disaster and rock burst
accidents is more, which should be classified and managed. In addition, according to the three major accident categories of roof.,
transportation and mechanical and electrical, the grey correlation analysis model was built to study the correlation degree of the
factors causing the accident, and the accident prevention countermeasures were put forward.

Key words: Coal mine accident, Statistical analysis, Cause factor, Grey correlation analysis, Preventive countermeasure





