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The efficiency of debris flow is the inverse of the friction coefficient (i.e., ), which is defined by Lucas et al (2014) as follows, 

                          (S16)











where  and  are the static and thermally weakened friction coefficients, and  is the maximum debris flow velocity, and  is a characteristic velocity for the onset of dramatic weakening, controlled by competition between frictional heating and heat conduction. According to Lucas2,  varies from 0.5 to 1.2,  ranges from 0.03 to 0.16, whereas  varies from 0.8 m/s to 8.5 m/s , all of which depend on the volume of debris flow. In the present study,  is kept constant ( 0.03), while the values of  and  are listed below. 

	
FBS Cases ( 4 m/s)

	
 31°
	
 40°

	Notation
	
(m3)
	

	Notation
	
(m3)
	


	FBS
	6
	0.99
	FBS-57
	6
	0.99

	FBS-1
	12
	0.99
	FBS-58
	12
	0.99

	FBS-2
	25
	0.99
	FBS-59
	25
	0.99

	FBS-3
	50
	0.98
	FBS-60
	50
	0.98

	FBS-4
	100
	0.98
	FBS-61
	100
	0.98

	FBS-5
	200
	0.98
	FBS-62
	200
	0.98

	FBS-6
	400
	0.98
	FBS-63
	400
	0.98

	FBS-7
	800
	0.97
	FBS-64
	800
	0.97

	FBS-8
	1200
	0.97
	FBS-65
	1200
	0.97

	FBS-9
	1600
	0.97
	FBS-66
	1600
	0.97

	FBS-10
	2
	1.09
	FBS-67
	1
	1.09

	FBS-11
	2.5
	1.09
	FBS-68
	1.33
	1.09

	FBS-12
	3
	1.07
	FBS-69
	1.4
	1.07

	FBS-13
	3.5
	1.05
	FBS-70
	1.6
	1.05

	FBS-14
	4
	1.03
	FBS-71
	1.8
	1.03

	FBS-15
	4.5
	1.01
	FBS-72
	2
	1.01

	FBS-16
	5
	1.00
	FBS-73
	3
	1.00

	
FBM Cases ( 6 m/s)

	
 31°
	
 40°

	Notation
	
(m3)
	

	Notation
	
(m3)
	


	FBM-1
	300
	1.2
	FBM-87
	300
	1.075

	FBM-2
	600
	1.2
	FBM-88
	1500
	1.05

	FBM-3
	1500
	1.16
	FBM-89
	3000
	1.05

	FBM-4
	3000
	1.1
	FBM-90
	6000
	1.05

	FBM-5
	6000
	1
	FBM-91
	3.0×104
	1

	FBM-6
	1.5×104
	0.95
	FBM-92
	6.0×104
	0.95

	FBM-7
	3.0×104
	0.9
	FBM-93
	3.0×105
	0.875

	FBM-8
	6.0×104
	0.85
	FBM-94
	1.2×106
	0.8

	FBM-9
	1.5×105
	0.8
	FBM-95
	1.2×107
	0.8

	FBM-10
	3.0×105
	0.8
	FBM-96
	1.2×108
	0.8

	FBM-11
	6.0×105
	0.8
	FBM-97
	60
	1.2

	FBM-12
	1.2×106
	0.8
	FBM-98
	92.5
	1.2

	FBM-13
	6.0×106
	0.8
	FBM-99
	100
	1.15

	FBM-14
	1.2×107
	0.8
	FBM-100
	150
	1.15

	FBM-15
	6.0×107
	0.8
	FBM-101
	200
	1.1

	FBM-16
	1.2×108
	0.8
	FBM-102
	250
	1.1

	FBM-17
	30
	1.2
	
	
	

	FBM-18
	50
	1.2
	
	
	

	FBM-19
	100
	1.2
	
	
	

	FBM-20
	152.5
	1.2
	
	
	

	FBM-21
	175
	1.2
	
	
	

	FBM-22
	250
	1.2
	
	
	

	
FBL Cases ( 8.5 m/s)

	
 31°
	
 40°

	Notation
	
(m3)
	

	Notation
	
(m3)
	


	FBL-1
	5000
	1.15
	FBL-54
	5000
	1.1

	FBL-2
	1.0×104
	1.1
	FBL-55
	1.0×104
	1

	FBL-3
	5.0×104
	0.8
	FBL-56
	5.0×104
	0.75

	FBL-4
	1.0×105
	0.6
	FBL-57
	1.0×105
	0.6

	FBL-5
	5.0×105
	0.6
	FBL-58
	5.0×105
	0.525

	FBL-6
	1.0×106
	0.55
	FBL-59
	1.0×106
	0.5

	FBL-7
	1.0×107
	0.5
	FBL-60
	1.0×107
	0.5

	FBL-8
	1.0×108
	0.5
	FBL-61
	1.0×108
	0.5

	FBL-9
	1.0×109
	0.5
	FBL-62
	1.0×109
	0.5

	FBL-10
	1000
	1.2
	FBL-63
	1000
	1.2

	FBL-11
	1500
	1.2
	FBL-64
	1500
	1.2

	FBL-12
	2000
	1.15
	FBL-65
	1750
	1.2

	FBL-13
	2250
	1.15
	FBL-66
	2000
	1.15

	FBL-14
	2450
	1.15
	FBL-67
	2500
	1.15

	FBL-15
	2500
	1.15
	FBL-68
	3000
	1.1

	FBL-16
	3000
	1.15
	FBL-69
	4000
	1.1

	FBL-17
	4000
	1.15
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