
Table 1. Test data for surface velocity, mean velocity, correction factor on the smooth bed

	Slope S/(°)
	Flow rate Q/(L/min)
	Surface velocity v/(m/s)
	Mean velocity u/(m/s)
	Velocity correction coefficient α

	5
	4.95
	0.45
	0.09
	0.209

	
	10.09
	0.55
	0.16
	0.298

	
	15.04
	0.65
	0.24
	0.366

	
	19.55
	0.80
	0.29
	0.362

	
	30.46
	0.79
	0.36
	0.456

	10
	5.09
	0.55
	0.10
	0.178

	
	9.94
	0.78
	0.18
	0.232

	
	15.01
	0.83
	0.25
	0.300

	
	20.35
	0.87
	0.31
	0.356

	
	31.35
	0.92
	0.38
	0.413

	15
	4.92
	0.69
	0.11
	0.165

	
	10.32
	0.86
	0.18
	0.212

	
	15.82
	0.99
	0.27
	0.271

	
	20.36
	1.08
	0.32
	0.299

	
	30.37
	1.08
	0.42
	0.389

	20
	5.22
	0.86
	0.14
	0.159

	
	10.09
	1.04
	0.26
	0.253

	
	15.00
	1.22
	0.34
	0.279

	
	19.83
	1.26
	0.41
	0.324

	
	29.48
	1.50
	0.54
	0.361

	25
	5.19
	0.94
	0.15
	0.158

	
	9.84
	1.09
	0.27
	0.246

	
	14.90
	1.29
	0.36
	0.279

	
	19.60
	1.57
	0.48
	0.306

	
	30.32
	1.79
	0.62
	0.346


Table 2. Velocity correction coefficient under different flow rate and slope conditions

	Flow rate Q(L/min)
	Slope S(°)
	Mini graph

	
	5
	10
	15
	20
	25
	

	5
	0.209
	0.178
	0.165
	0.159
	0.158
	[image: image1.emf]

	10
	0.298
	0.232
	0.216
	0.253
	0.246
	[image: image2.emf]

	15
	0.366
	0.300
	0.271
	0.279
	0.279
	[image: image3.emf]

	20
	0.362
	0.356
	0.299
	0.324
	0.306
	[image: image4.emf]

	30
	0.456
	0.413
	0.365
	0.361
	0.346
	[image: image5.emf]


Table 3. Model and parameter estimation

	Function name
	Functional model
	R Square
	Sig.
	Constant b0
	b1

	Linear
	y=b0+b1x
	0.816
	0.036
	0.211
	-0.002

	Logarithmic
	y=b0+b1ln(x)
	0.921
	0.004
	0.259
	-0.033

	Inverse
	y=b0+b1/x
	0.938
	0
	0.144
	0.33

	Compound
	y=b0(b1x)
	0.839
	0.029
	0.212
	0.986

	Power
	y=b0(xb1)
	0.907
	0.003
	0.276
	-0.182

	S
	y=eb0+b1/x
	0.935
	0
	-1.92
	1.807

	Growth
	y=eb0+b1x
	0.839
	0.029
	-1.551
	-0.014

	Exponential
	y=b0eb1x
	0.839
	0.029
	0.212
	-0.014


Table 4. The value of surface velocity, mean velocity and correction coefficient under the condition of different flow rate and roughness in the fixed-slope test

	Roughness ks/(mm)
	Flow rate Q/(L/min)
	Re
	Surface velocity v/(m/s)
	Mean velocity u/(m/s)
	Velocity correction coefficient α

	Smooth bed
	4.92
	169.80
	0.69
	0.11
	0.165

	
	10.32
	355.52
	0.86
	0.18
	0.212

	
	15.82
	544.76
	0.99
	0.27
	0.271

	
	20.36
	700.80
	1.08
	0.32
	0.299

	
	30.37
	1043.97
	1.08
	0.42
	0.389

	0.061
	5.12
	155.50
	0.58
	0.10
	0.173

	
	10.21
	309.94
	0.62
	0.18
	0.294

	
	15.56
	472.22
	0.69
	0.27
	0.386

	
	20.63
	625.30
	0.73
	0.31
	0.419

	
	29.85
	903.58
	0.79
	0.39
	0.490

	0.120
	4.90
	151.49
	0.54
	0.09
	0.163

	
	9.71
	299.92
	0.55
	0.16
	0.302

	
	14.78
	500.07
	0.58
	0.22
	0.384

	
	19.84
	628.65
	0.68
	0.29
	0.418

	
	28.09
	893.21
	0.72
	0.34
	0.471

	0.700
	5.09
	154.75
	0.36
	0.07
	0.207

	
	10.13
	307.86
	0.52
	0.12
	0.233

	
	15.32
	465.51
	0.52
	0.17
	0.332

	
	20.63
	623.16
	0.56
	0.22
	0.389

	
	29.04
	876.26
	0.60
	0.29
	0.480

	1.770
	5.08
	169.12
	0.32
	0.06
	0.201

	
	10.30
	345.15
	0.51
	0.12
	0.243

	
	15.04
	500.12
	0.52
	0.16
	0.312

	
	19.27
	639.27
	0.54
	0.18
	0.329

	
	30.10
	988.75
	0.59
	0.27
	0.454

	3.680
	5.07
	178.91
	0.28
	0.06
	0.223

	
	10.22
	342.50
	0.37
	0.12
	0.315

	
	15.84
	525.06
	0.44
	0.16
	0.370

	
	19.40
	656.18
	0.47
	0.18
	0.389

	
	30.35
	1008.95
	0.54
	0.27
	0.497


Table 5. Function expression between submergence degree and α under different flow rate conditions

	Flow rate Q/(L/min)
	Submergence degree Δ
	Velocity correction coefficient α
	Fitting relationship
	R2

	5
	0.036
	0.173
	α= 0.212+0.014*ln(Δ)  
	0.758

	
	0.065
	0.163
	
	

	
	0.303
	0.207
	
	

	
	0.676
	0.201
	
	

	10
	0.033
	0.294
	α= 0.222-0.023*ln(Δ)  
	0.773

	
	0.061
	0.302
	
	

	
	0.251
	0.233
	
	

	
	0.634
	0.243
	
	

	15
	0.031
	0.386
	α= 0.296-0.027*ln(Δ)  
	0.973

	
	0.054
	0.384
	
	

	
	0.237
	0.332
	
	

	
	0.571
	0.312
	
	

	20
	0.027
	0.419
	α= 0.324-0.029*ln(Δ)  
	0.84

	
	0.052
	0.418
	
	

	
	0.222
	0.389
	
	

	
	0.489
	0.329
	
	

	30
	0.024
	0.490
	α= 0.455-0.008*ln(Δ)  
	0.542

	
	0.043
	0.471
	
	

	
	0.207
	0.480
	
	

	
	0.472
	0.454
	
	


Table 6. The data of Sig. (2-tailed) of paired samples test

	Flow rate Q(L/min)
	Roughness ks(mm)

	
	0.061
	0.120
	0.700
	1.770
	3.680

	5
	0.023
	0.005
	0.003
	0.080
	0.051

	10
	0.003
	0.651
	0.015
	0.019
	0.017

	15
	0.104
	0.050
	0.123
	0.014
	0.014

	20
	0.628
	0.027
	0.130
	0.028
	0.037

	30
	0.072
	0.610
	0.289
	0.056
	0.682


Table 7. Variation rate of velocity correction coefficient under different slope, flow rate conditions

	Q= 5 L/min

	
	Slope S/(º)

	
	5
	10
	15
	20
	25

	correction coefficient α
	0.209
	0.178
	0.165
	0.159
	0.158

	variation of α
	0.031
	0.013
	0.006
	0.001
	

	variation rate of α
	0.149
	0.074
	0.038
	0.006
	

	Q= 10 L/min

	
	Slope S/(º)

	
	5
	10
	15
	20
	25

	correction coefficient α
	0.298
	0.232
	0.216
	0.253
	0.246

	variation of α
	0.066
	0.016
	0.037
	0.007
	

	variation rate of α
	0.222
	0.068
	0.172
	0.027
	

	Q= 15 L/min

	
	Slope S/(º)

	
	5
	10
	15
	20
	25

	correction coefficient α
	0.366
	0.300
	0.271
	0.279
	0.279

	variation of α
	0.066
	0.029
	0.008
	0.000
	

	variation rate of α
	0.180
	0.096
	0.029
	0.001
	

	Q= 20 L/min

	
	Slope S/(º)

	
	5
	10
	15
	20
	25

	correction coefficient α
	0.362
	0.356
	0.299
	0.324
	0.306

	variation of α
	0.006
	0.057
	0.025
	0.018
	

	variation rate of α
	0.017
	0.160
	0.085
	0.056
	

	Q= 30 L/min

	
	Slope S/(º)

	
	5
	10
	15
	20
	25

	correction coefficient α
	0.456
	0.413
	0.365
	0.361
	0.346

	variation of α
	0.043
	0.048
	0.004
	0.015
	

	variation rate of α
	0.094
	0.116
	0.011
	0.041
	


Table 8. Statistical coefficient of fitting effect of formulas

	Formula
	Determinable coefficient R2
	Deviation range
	NSE
	Group count

	Formula(8)
	0.766
	0.888 ~ 1.171
	0.759
	36

	Formula(9)
	0.638
	0.803 ~ 1.274
	0.644
	75

	Formula(10)
	0.965
	0.898 ~ 1.087
	0.952
	25

	Formula(11)
	0.942
	0.754 ~ 1.150
	0.941
	20



