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[bookmark: _Hlk101103434]Table 1 
Stratum information table
	Strata
	Lithology
	Thickness（m）

	silty clay
	Gray, brown-yellow, rigid plastic, sand, shale gravel, and breccia filling
	0~6

	gravelly soil
	Gray, slightly wet, slightly dense ~ medium dense, the stone composition is mainly sandy rock, local carbonaceous shale, silty clay filling
	5~20

	Stone soil
	Gray, gray-brown, brown-yellow, slightly dense to medium dense, wet, stone 50% to 65%, medium-fine sand and clay filling
	5~20

	Erratic soil
	Gray, gray-brown, brown-yellow, slightly dense to medium dense, wet, 50% to 65% drift stone, medium, and fine sand and clay filling
	20~45

	Mudstone, sandstone
	Purple-red, deep purple-red, containing silty medium thick-bedded quartz sandstone, fine sandstone, siltstone, mudstone, shale, joint development
	2~6

	Mudstone interbedded with sandstone
	Purplish red, yellowish-gray calcareous hydromica clay rock with silty calcareous, thin-bedded siltstone, partially interspersed with limestone masses
	2~6

	· Sandstone, shale sandwiched mudstone, and coal line
	Sandstone is yellow-gray, gray; mudstone is purple-gray, dark gray, local carbonaceous, thick-bedded, joint development, more closed, and has no filling.
	2~10

	Basalt
	Dark gray, black, columnar joint development, hard rock, brittle
	——





Table 2
 Relationship betweenvalue and correlation degree
	
	Linear correlation

	[0.8,1]
	High correlation

	[0.5,0.8)
	Significant correlation

	[0.3,0.5)
	Low correlation

	[0,0.3)
	Weak correlation





Table 3 
Sample database of gas concentration influencing factors and time series prediction model
	Influence factor
	T
	Δ
	R
	C
	L
	J
	W
	t1
	t2
	LAFEF
	RAFEF
	EFV
	[bookmark: OLE_LINK8]AFEF

	1
	0.90
	2.4
	Ⅳ
	16.67
	11.25
	1.68
	[bookmark: OLE_LINK2]Ⅱ
	0.03
	0.03
	0.12
	0.11
	0.12
	0.18

	2
	0.67
	2.4
	Ⅳ
	12.50
	11.25
	1.68
	Ⅱ
	0.07
	0.09
	0.21
	0.19
	0.19
	0.28

	3
	0.71
	2.4
	Ⅳ
	13.33
	11.34
	0.76
	Ⅰ
	0.07
	0.09
	0.19
	0.19
	0.19
	0.27

	4
	0.67
	2.4
	Ⅳ
	12.08
	11.34
	0.76
	Ⅰ
	0.07
	0.09
	0.21
	0.21
	0.21
	0.28

	[bookmark: OLE_LINK3]5
	0.71
	2.4
	Ⅳ
	13.33
	8.65
	0.87
	Ⅱ
	0.07
	0.08
	0.19
	0.18
	0.18
	0.26

	6
	0.79
	2.4
	Ⅳ
	15.00
	8.65
	0.87
	Ⅱ
	0.07
	0.07
	0.16
	0.15
	0.14
	0.22

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	247
	0.88
	3
	Ⅳ
	26.67
	5.64
	2.03
	Ⅰ
	0.04
	0.03
	0.12
	0.14
	0.11
	0.16

	248
	0.92
	3
	Ⅳ
	26.00
	5.64
	2.03
	Ⅰ
	0.03
	0.03
	0.1
	0.12
	0.09
	0.14


Note: W= Ⅰ, dry; W= Ⅱ, wet; W= Ⅲ, occasionally water seepage; W= Ⅳ, often seepage


Table 4 
Specific parameters of the BP model
	input layer
	9

	hidden layer
	19

	Output layer
	4

	Number of training
	1000

	Training goal
	1e-3

	learning rate
	0.01

	Normalized function
	mapminmax





Table 5
 Error analysis table of prediction results of BP model and LSTM model
	Predicted position
	Evaluation index
	BP
	LSTM

	LAFEF
	
	0.8577
	0.9294

	
	MAPE
	11.0382%
	6.3186%

	
	RMSE
	0.0216
	0.0136

	RAFEF
	
	0.9039
	0.9265

	
	MAPE
	7.3681%
	5.0212%

	
	RMSE
	0.0156
	0.0120

	EFV
	
	0.8571
	0.9135

	
	MAPE
	9.4484%
	6.0537%

	
	RMSE
	0.0269
	0.0172

	AFEF
	
	0.9089
	0.9462

	
	MAPE
	5.8665%
	5.6008%

	
	RMSE
	0.0136
	0.0112





Table 6 
MRE values predicted by BP model and LSTM model
	Model
	LAFEF
	RAFEF
	EFV
	AFEF

	BP
	-1.63
	-1.40
	-4.28
	-1.77

	LSTM
	-1.03
	1.42
	3.58
	3.64





Table 7 
Combination weight coefficient table
	[bookmark: OLE_LINK7]Combined weight coefficient
	LAFEF
	RAFEF
	EFV
	AFEF

	
	0.2849
	0.3738
	0.2912
	0.4069

	
	0.7151
	0.6262
	0.7088
	0.5931





Table 8
 Error analysis table of prediction results of the BP-LSTM fusion model
	Evaluation index
	LAFEF
	RAFEF
	EFV
	AFEF

	
	0.9651
	0.9665
	0.9522
	0.9690

	MAPE
	5.0566%
	4.1030%
	4.3792%
	3.9380%

	RMSE
	0.0094
	0.0081
	0.0125
	0.0078





Table 9 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Comparison of average prediction performance of the models
	Evaluation index
	BP
	LSTM
	BP-LSTM

	Average
	0.8819
	0.9289
	0.9632

	Average MAPE
	8.43%
	5.75%
	4.37%

	Average RMSE
	0.0194
	0.0135
	0.0095





[bookmark: _Hlk107156488]Table 10
Comparison of average prediction performance of fusion models
	Evaluation index
	BP-LSTM
	BP-RNN
	ELM-LSTM
	ELM-RNN

	Average
	0.9632
	0.8368
	0.8934
	0.7976

	Average MAPE
	4.37%
	9.21%
	6.95%
	11.45%

	Average RMSE
	0.0095
	0.0178                   
	0.0135
	0.0233


 
