Table S1.

The profiles of interviewees.

Experts Work organization Role Experience  Interview method
China University of Mining & Technology
Expert A Professor 21 years Face-to-face
(Beijing)
Expert B China University of Geosciences (Beijing)  Professor 18 years Face-to-face
Expert C Liaoning Technical University Professor 24 years Email
Senior

Expert D Zhengzhou Coal Industry (Group) Co., Ltd. ,1 14 years Face-to-face

Engineer

. Senior )

Expert E Jizhong Energy Group Co., Ltd. ; 17 years Email

Engineer

. . Senior

Expert F Shanxi Coking Coal Group Co., Ltd. . 11 years Face-to-face

Engineer

Huayang New Material Technology Group Senior )
Expert G ) 13 years Email
Co., Ltd Engineer
Table S2. The direct-relation matrix of the representative risk factors of gas explosions.
F1 I s Fyq Fs Fes F7 F3 Fo Fio Fn Fia Fi3 Fia Fis Fie Fi7 Fig Fio F Fa

Fi 0 0 0 2 2 0 2 0 2 2 0 0 0 0 0 0 0 0 0 0 2
I3 0 0 0 3 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
F3 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fi4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fs 0 0 0 0 0 0 0 0 0 0 0 3 0 2 2 0 0 0 0 0 0
F7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fs 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0
Fo 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0
Fio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fn 0 0 0 0 0 0 0 0 0 2 0 2 4 3 2 0 0 0 0 0 0
Fi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table S3. The total-relation matrix of the representative risk factors of gas explosions.
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Table S4. The overall effect matrix of the representative risk factors of gas explosions.
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Table S5. The reachability matrix of the representative risk factors of gas explosions.
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Table S6. The results of the level partitions of the reachability matrix Iteration I to Iteration IV.
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