













Table1 Variation rule of vegetation array spacing
	[bookmark: _Hlk110188148][bookmark: _Hlk115078970]Arrangement
	(a)
	(b)
	(c)

	Category
	Vegetated area
	Gap zone
	Vegetated area
	Gap zone
	Vegetated area
	Gap zone

	Spacing (m)
	0.100
	0.100
	0.083
	0.133
	0.067
	0.167

	Proportion
	1.000
	1.000
	0.833
	1.333
	0.667
	1.667

	Arrangement
	(d)
	(e)
	(f)

	Category
	Vegetated area
	Gap zone
	Vegetated area
	Gap zone
	Vegetated area
	Gap zone

	Spacing (m)
	0.050
	0.200
	0.033
	0.223
	0.017
	0.267

	Proportion
	0.500
	2.000
	0.333
	2.333
	0.167
	2.667
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The layout
（a）
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467
	7.3500
	11.5000
	13.6267
	15.1633
	17.6400
	19.0367
	19.7500
	21.0567
	22.9133
	24.6667
	26.9100
	28.0767

	
	hf(m)
	0.0170
	0.0167
	0.0144
	0.0132
	0.0126
	0.0121
	0.0117
	0.0118
	0.0116
	0.0114
	0.0113
	0.0112
	0.0111

	
	f
	0.1168
	0.2753
	0.3308
	0.3444
	0.3446
	0.3480
	0.3488
	0.3463
	0.3480
	0.3495
	0.3493
	0.3495
	0.3487

	
The layout
(b)
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467 
	7.3500 
	11.5000 
	13.6267 
	15.1633 
	17.6400 
	19.0367 
	19.7500 
	21.0567 
	22.9133 
	24.6667 
	26.9100 
	28.0767 

	
	hf(m)
	0.0159 
	0.0163 
	0.0142 
	0.0130 
	0.0125 
	0.0117 
	0.0114 
	0.0113 
	0.0110 
	0.0110 
	0.0107 
	0.0107 
	0.0106 

	
	f
	0.0921 
	0.2419 
	0.2986 
	0.3078 
	0.3084 
	0.3139 
	0.3105 
	0.3158 
	0.3129 
	0.3185 
	0.3211 
	0.3264 
	0.3253 

	The layout
(c)
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467 
	7.3500 
	9.6300 
	10.7733 
	12.8500 
	14.0567 
	16.2367 
	18.1600 
	20.3200 
	22.0400 
	24.1733 
	25.9767 
	28.1733 

	
	hf(m)
	0.0153 
	0.0149 
	0.0134 
	0.0131 
	0.0121 
	0.0114 
	0.0111 
	0.0105 
	0.0104 
	0.0100 
	0.0098 
	0.0098 
	0.0101 

	
	f
	0.0806 
	0.1960 
	0.2380 
	0.2468 
	0.2558 
	0.2585 
	0.2647 
	0.2716 
	0.2780 
	0.2771 
	0.2821 
	0.2828 
	0.2891 

	The layout
(d)
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467 
	7.3500 
	9.3767 
	11.7067 
	13.5600 
	15.6100 
	17.2633 
	19.2767 
	21.2067 
	23.1933 
	25.0233 
	26.8600 
	28.0067 

	
	hf(m)
	0.0148 
	0.0139 
	0.0122 
	0.0108 
	0.0106 
	0.0104 
	0.0101 
	0.0097 
	0.0097 
	0.0096 
	0.0094 
	0.0095 
	0.0096 

	
	f
	0.0727 
	0.1604 
	0.1928 
	0.2035 
	0.2148 
	0.2284 
	0.2303 
	0.2317 
	0.2411 
	0.2503 
	0.2479 
	0.2519 
	0.2615 

	The layout
(e)
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467 
	9.4433 
	10.7967 
	12.4000 
	13.9933 
	15.6333 
	17.6167 
	18.9200 
	20.5433 
	22.3100 
	25.1733 
	27.4533 
	29.4433 

	
	hf(m)
	0.0135 
	0.0126 
	0.0109 
	0.0099 
	0.0094 
	0.0095 
	0.0088 
	0.0090 
	0.0090 
	0.0088 
	0.0086 
	0.0086 
	0.0086 

	
	f
	0.0572 
	0.1346 
	0.1562 
	0.1676 
	0.1785 
	0.1900 
	0.1910 
	0.1976 
	0.1998 
	0.2034 
	0.2106 
	0.2221 
	0.2293 

	The layout
(f)
	Hydraulic parameters
	Experiment sequence

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	Q/(m3/s)
	5.2467 
	8.3900 
	10.4167 
	11.9667 
	13.9500 
	16.0467 
	17.5767 
	19.7767 
	22.2000 
	24.2267 
	26.5200 
	28.1133 
	29.3167 

	
	hf(m)
	0.0125 
	0.0124 
	0.0107 
	0.0095 
	0.0091 
	0.0085 
	0.0080 
	0.0077 
	0.0072 
	0.0073 
	0.0073 
	0.0075 
	0.0078 

	
	f
	0.0473 
	0.0816 
	0.0999 
	0.1161 
	0.1304 
	0.1437 
	0.1485 
	0.1576 
	0.1577 
	0.1717 
	0.1747 
	0.1845 
	0.1954 


[bookmark: _Hlk115079118]Table 2 Experimental study on effects of different array spacing of vegetation with same coverage on surface water flow

















Table 3 Comparison of turbulent kinetic energy stability values between gap area and vegetation area
	
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)

	Gap zone (m2/s2)
	4.26×10-4
	7.89×10-4
	6.79×10-4
	5.98×10-4
	3.02×10-4
	1.07×10-4

	Vegetation area
(m2/s2)
	1.76×10-3
	1.46×10-3
	1.2×10-3
	7.9×10-4
	5.78×10-4
	2.11×10-4

































Table 4 Comparison of maximum Reynolds stress between gap zone and vegetation zone
	
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)

	Gap zone (m2/s2)
	1.88×10-4
	1.87×10-4
	1.84×10-4
	1.54×10-4
	1.48×10-4
	1.41×10-4

	Vegetation area
(m2/s2)
	3.22×10-4
	2.81×10-4
	2.52×10-4
	2.33×10-4
	2.05×10-4
	1.93×10-4


































Table 5 Comparison of v (Y) for different array spacing of vegetation
	
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)

	Y(m)
	v(Y)(m/s)
	v(Y) (m/s)
	v(Y) (m/s)
	v(Y) (m/s)
	v(Y) (m/s)
	v(Y) (m/s)

	0.9
	0.234
	0.260
	0.275
	0.275
	0.286
	0.293

	1.2
	0.241
	0.254
	0.272
	0.286
	0.283
	0.299

	1.5
	0.237
	0.268
	0.267
	0.283
	0.284
	0.294

	1.8
	0.227
	0.255
	0.270
	0.265
	0.289
	0.291

	2.1
	0.239
	0.248
	0.268
	0.282
	0.282
	0.282

	The mean of v(Y)
	0.236
	0.257
	0.270
	0.278
	0.285
	0.292

	[bookmark: _Hlk109224160]Increase the proportion
	0
	9.04%
	14.73%
	17.97%
	20.86%
	23.78%































Table 6 Comparison of TKE for different array spacing of vegetation
	
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)

	Y(m)
	TKE(m2/s2)
	TKE (m2/s2)
	TKE (m2/s2)
	TKE (m2/s2)
	TKE (m2/s2)
	TKE (m2/s2)

	0.9
	1.84×10-3
	1.76×10-3
	1.47×10-3
	1.45×10-3
	7.51×10-4
	2.78×10-4

	1.2
	2.01×10-3
	1.70×10-3
	1.44×10-3
	1.29×10-3
	8.33×10-4
	2.03×10-4

	1.5
	1.76×10-3
	2.10×10-3
	1.28×10-3
	1.11×10-3
	7.08×10-4
	2.30×10-4

	1.8
	2.65×10-3
	1.83×10-3
	1.06×10-3
	1.22×10-3
	6.25×10-4
	2.15×10-4

	2.1
	1.84×10-3
	1.80×10-3
	1.18×10-3
	1.10×10-3
	7.98×10-4
	2.34×10-4

	The mean of
TKE
	2.02×10-3
	1.84×10-3
	1.28×10-3
	1.23×10-3
	7.43×10-4
	2.32×10-4

	Decrease
the proportion
	0
	9.18%
	36.51%
	39.03%
	63.25%
	88.53%



