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Online Resource 1. Averages (ave) and standard deviations (SD) of water quality variables in each vegetation type included in the rank indices. Vegetation type abbreviations are as follows: Br = bulrush (Schoenoplectus), Ly = lily (Nuphar-Nymphaea), ME = mixed emergent, Ph = Phragmites, PSP = Peltandra/Sagittaria/Pontederia, SAV = submerged aquatic vegetation, Sp = Sparganium, Ty = Typha, WM = wet meadow, WR = wild rice.  
	Vegetation
	No.
	TP (mg/L) 
	SRP (mg/L)
	TN (mg/L)
	NH4+ (mg/L)
	NO3- (mg/L)

	Zone
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	Br
	187
	0.019
	0.018
	0.004
	0.003
	0.551
	0.296
	0.025
	0.028
	0.109
	0.373

	Ly
	138
	0.066
	0.074
	0.013
	0.025
	1.012
	1.015
	0.042
	0.105
	0.304
	1.199

	ME
	16
	0.047
	0.086
	0.017
	0.044
	0.670
	0.420
	0.025
	0.024
	0.102
	0.131

	Ph
	59
	0.114
	0.337
	0.050
	0.272
	1.620
	2.388
	0.065
	0.140
	0.828
	2.090

	PSP
	32
	0.067
	0.051
	0.020
	0.034
	1.174
	1.470
	0.026
	0.017
	0.375
	1.428

	SAV
	180
	0.062
	0.080
	0.023
	0.056
	0.870
	1.138
	0.036
	0.064
	0.205
	1.021

	Sp
	15
	0.089
	0.145
	0.018
	0.025
	0.864
	0.604
	0.058
	0.116
	0.028
	0.038

	Ty
	163
	0.065
	0.086
	0.019
	0.038
	0.938
	0.830
	0.042
	0.061
	0.185
	0.713

	WM
	73
	0.026
	0.024
	0.005
	0.004
	0.722
	0.436
	0.024
	0.029
	0.047
	0.073

	WR
	14
	0.027
	0.020
	0.005
	0.006
	0.589
	0.293
	0.020
	0.010
	0.026
	0.054

	
	
	
	
	
	
	
	
	
	
	
	

	Vegetation
	No.
	Chl a (mg/L)
	% sat. DO
	pH
	Clarity (cm)
	Sp. Cond. (μS)

	Zone
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	Br
	187
	2.91
	3.61
	106.9
	28.4
	8.07
	0.67
	85.7
	22.6
	226.3
	134.8

	Ly
	138
	10.03
	18.27
	86.8
	41.7
	7.84
	0.66
	74.6
	29.7
	345.6
	226.6

	ME
	16
	3.98
	5.58
	104.1
	46.1
	7.53
	0.94
	73.0
	34.8
	203.3
	173.1

	Ph
	59
	11.47
	18.29
	82.4
	35.0
	7.97
	0.62
	62.9
	34.3
	363.4
	170.5

	PSP
	32
	9.41
	12.94
	89.2
	42.1
	7.68
	0.78
	65.7
	34.4
	337.8
	204.0

	SAV
	180
	7.26
	9.42
	106.8
	42.5
	8.12
	0.64
	85.7
	22.3
	344.1
	217.5

	Sp
	15
	5.25
	8.59
	87.2
	35.2
	7.24
	0.65
	67.8
	27.3
	204.6
	133.0

	Ty
	163
	6.41
	9.65
	87.0
	40.5
	7.71
	0.64
	74.2
	25.5
	317.6
	176.8

	WM
	73
	4.06
	4.08
	77.5
	32.7
	7.43
	0.66
	82.5
	24.9
	254.9
	161.1

	WR
	14
	2.43
	1.61
	78.9
	34.1
	7.71
	0.53
	92.3
	11.2
	275.2
	104.7






Online Resource 2. Averages (ave) and standard deviations (SD) of water quality variables in each region included in the rank indices. Lake abbreviations: LE = Lake Erie, LH = Lake Huron, LM = Lake Michigan, LO = Lake Ontario, LS = Lake Superior. 
	Region
	No.
	TP (mg/L)
	SRP (mg/L)
	TN (mg/L)
	NH4+ (mg/L)
	NO3- (mg/L)

	
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	LE North
	25
	0.306
	0.505
	0.142
	0.418
	2.978
	3.414
	0.131
	0.227
	1.756
	3.255

	LE South
	36
	0.118
	0.108
	0.026
	0.034
	1.324
	1.364
	0.058
	0.083
	0.507
	1.217

	LH Northeast
	76
	0.025
	0.017
	0.004
	0.005
	0.599
	0.364
	0.028
	0.029
	0.038
	0.049

	LH Southwest
	21
	0.027
	0.014
	0.003
	0.001
	1.059
	0.758
	0.031
	0.019
	0.603
	1.499

	LH West
	79
	0.019
	0.023
	0.004
	0.001
	0.571
	0.308
	0.025
	0.020
	0.090
	0.117

	LM North
	67
	0.042
	0.057
	0.013
	0.034
	0.887
	0.877
	0.041
	0.064
	0.131
	0.246

	LM South
	11
	0.053
	0.022
	0.008
	0.007
	1.073
	0.900
	0.052
	0.032
	0.642
	0.790

	LO North
	62
	0.063
	0.078
	0.019
	0.038
	0.831
	0.831
	0.032
	0.055
	0.047
	0.135

	LO South
	55
	0.091
	0.067
	0.040
	0.061
	0.776
	0.311
	0.034
	0.025
	0.080
	0.237

	LS
	79
	0.033
	0.025
	0.009
	0.010
	0.686
	0.355
	0.022
	0.017
	0.070
	0.076

	
	
	
	
	
	
	
	
	
	
	
	

	Region
	No.
	Chl a (mg/L)
	% sat. DO
	pH
	Clarity (cm)
	Sp. Cond. (μS)

	
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	LE North
	25
	22.76
	29.55
	83.1
	57.5
	7.95
	0.72
	43.2
	34.2
	474.9
	240.2

	LE South
	36
	15.01
	21.76
	91.6
	33.1
	8.08
	0.47
	62.0
	33.1
	423.4
	176.9

	LH Northeast
	76
	4.25
	3.72
	101.0
	34.5
	7.97
	0.55
	85.9
	19.9
	231.3
	103.1

	LH Southwest
	21
	5.08
	3.44
	110.9
	43.5
	8.42
	0.58
	73.9
	21.4
	378.4
	112.2

	LH West
	79
	2.70
	2.56
	102.0
	26.3
	8.09
	0.56
	83.2
	22.1
	221.3
	143.8

	LM North
	67
	5.61
	8.02
	109.6
	38.4
	8.01
	0.54
	83.6
	21.4
	360.2
	124.3

	LM South
	11
	9.18
	10.11
	88.5
	34.3
	7.88
	0.36
	60.9
	26.3
	573.9
	209.2

	LO North
	62
	7.18
	9.43
	93.8
	35.8
	8.18
	0.47
	91.4
	19.3
	404.7
	277.9

	LO South
	55
	8.70
	8.41
	74.1
	33.1
	7.79
	0.62
	83.2
	20.8
	386.2
	191.4

	LS
	79
	3.01
	2.46
	86.3
	23.4
	7.12
	0.58
	75.5
	23.6
	146.0
	56.9






Online Resource 3. Averages (ave) and standard deviations (SD) of the land cover variable proportions in each region included in the rank indices. Lake abbreviations in Online Resource 2.
	Region
	No.
	Natural Veg. 1 km
	Wetland 1-km
	Agriculture 1-km
	Developed 1-km

	
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	LE North
	25
	0.1254
	0.1979
	0.0567
	0.1129
	0.6555
	0.2831
	0.1542
	0.1375

	LE South
	36
	0.0987
	0.0897
	0.2744
	0.1988
	0.1602
	0.1950
	0.4207
	0.2167

	LH Northeast
	76
	0.7274
	0.2194
	0.0264
	0.0451
	0.1077
	0.1401
	0.1292
	0.1412

	LH Southwest
	21
	0.1732
	0.1141
	0.3330
	0.2211
	0.3087
	0.2203
	0.1502
	0.1214

	LH West
	79
	0.4223
	0.2190
	0.3372
	0.1828
	0.0259
	0.0966
	0.1249
	0.1678

	LM North
	67
	0.2810
	0.2026
	0.3645
	0.2430
	0.1187
	0.1880
	0.1510
	0.1685

	LM South
	11
	0.2287
	0.1645
	0.1096
	0.0770
	0.0616
	0.0999
	0.5842
	0.2556

	LO North
	62
	0.3105
	0.1700
	0.0260
	0.0306
	0.4145
	0.2671
	0.1980
	0.2112

	LO South
	55
	0.3411
	0.1855
	0.1496
	0.1361
	0.3729
	0.2250
	0.1254
	0.1142

	LS
	79
	0.6077
	0.2600
	0.2002
	0.1885
	0.0219
	0.0568
	0.1549
	0.2040

	
	
	
	
	
	
	
	
	
	

	Region
	No.
	Natural Veg. 20 km
	Wetland 20-km
	Agriculture 20-km
	Developed 20-km

	
	
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)
	(ave)
	(SD)

	LE North
	25
	0.0969
	0.1018
	0.0191
	0.0147
	0.7427
	0.1881
	0.1364
	0.1676

	LE South
	36
	0.1396
	0.0903
	0.0701
	0.0386
	0.4757
	0.1367
	0.3035
	0.1233

	LH Northeast
	76
	0.6235
	0.1971
	0.0558
	0.0758
	0.2537
	0.2089
	0.0600
	0.0244

	LH Southwest
	21
	0.0916
	0.0665
	0.0968
	0.0390
	0.6942
	0.1137
	0.1126
	0.0538

	LH West
	79
	0.4906
	0.1181
	0.2973
	0.1101
	0.1236
	0.0904
	0.0661
	0.0299

	LM North
	67
	0.3210
	0.1492
	0.3194
	0.1680
	0.2391
	0.2088
	0.1032
	0.0719

	LM South
	11
	0.2777
	0.0782
	0.1031
	0.0183
	0.3596
	0.1040
	0.2485
	0.1052

	LO North
	62
	0.3439
	0.0976
	0.0178
	0.0116
	0.4491
	0.1127
	0.1552
	0.1693

	LO South
	55
	0.3593
	0.1342
	0.1105
	0.0258
	0.3990
	0.1052
	0.1268
	0.1301

	LS
	79
	0.7123
	0.1421
	0.1429
	0.0982
	0.0595
	0.0475
	0.0807
	0.0641




Online Resource 4. Rank score averages, standard deviations and standard errors among vegetation types for SS-Rank, Sum-Rank, and Chem-Rank. Vegetation type abbreviations in Online Resource 1.
	Rank Index
	Zone
	Count
	Mean
	Std. Dev.
	Std. Error

	SS-Rank
	Br
	187
	71.08
	14.66
	1.07

	SS-Rank
	Ly
	138
	50.17
	22.72
	1.93

	SS-Rank
	ME
	16
	66.70
	20.18
	5.05

	SS-Rank
	Ph
	59
	43.50
	25.46
	3.31

	SS-Rank
	PSP
	32
	48.16
	21.14
	3.74

	SS-Rank
	SAV
	180
	50.51
	19.22
	1.43

	SS-Rank
	Sp
	15
	63.79
	22.72
	5.87

	SS-Rank
	Ty
	163
	53.67
	21.27
	1.67

	SS-Rank
	WM
	73
	70.40
	14.40
	1.69

	SS-Rank
	WR
	14
	62.08
	16.96
	4.53

	Sum-Rank
	Br
	187
	69.59
	14.49
	1.06

	Sum-Rank
	Ly
	138
	49.99
	21.09
	1.80

	Sum-Rank
	ME
	16
	64.98
	19.77
	4.94

	Sum-Rank
	Ph
	59
	44.36
	24.69
	3.21

	Sum-Rank
	PSP
	32
	47.45
	18.91
	3.34

	Sum-Rank
	SAV
	180
	49.83
	18.42
	1.37

	Sum-Rank
	Sp
	15
	61.45
	22.21
	5.73

	Sum-Rank
	Ty
	163
	53.19
	20.40
	1.60

	Sum-Rank
	WM
	73
	68.19
	13.76
	1.61

	Sum-Rank
	WR
	14
	61.17
	15.10
	4.04

	Chem-Rank
	Br
	187
	73.09
	13.77
	1.01

	Chem-Rank
	Ly
	138
	52.65
	21.98
	1.87

	Chem-Rank
	ME
	16
	67.31
	19.80
	4.95

	Chem-Rank
	Ph
	59
	49.21
	27.15
	3.53

	Chem-Rank
	PSP
	32
	48.64
	21.26
	3.76

	Chem-Rank
	SAV
	180
	56.83
	20.12
	1.50

	Chem-Rank
	Sp
	15
	59.14
	20.98
	5.42

	Chem-Rank
	Ty
	163
	54.50
	22.19
	1.74

	Chem-Rank
	WM
	73
	67.50
	15.10
	1.77

	Chem-Rank
	WR
	14
	70.07
	15.44
	4.13





[bookmark: _GoBack]Online Resource 5. Multiple comparison results of rank index score differences among vegetation types for SS-Rank, Sum-Rank, and Chem-Rank using a Tukey multiple comparisons test. Comparisons with significant differences above α = 0.05 are indicated in the ‘Sig.’ column (*** < 0.001, ** < 0.01, * < 0.05). Vegetation type abbreviations in Online Resource 1.
	SS-Rank
	Estimate
	SE
	df
	t ratio
	p value
	Sig.

	Br - Ly
	8.49
	1.65
	860
	5.14
	< 0.0001
	***

	Br - ME
	9.17
	3.62
	858
	2.53
	0.2513
	

	Br - Ph
	11.65
	2.18
	860
	5.34
	0.0000
	***

	Br - PSP
	9.30
	2.74
	859
	3.40
	0.0244
	*

	Br - SAV
	8.20
	1.62
	861
	5.06
	< 0.0001
	***

	Br - Sp
	7.79
	3.80
	859
	2.05
	0.5624
	

	Br - Ty
	12.10
	1.51
	859
	8.02
	< 0.0001
	***

	Br - WM
	2.74
	1.95
	859
	1.40
	0.9261
	

	Br - WR
	2.40
	3.90
	859
	0.62
	0.9998
	

	Ly - ME
	0.68
	3.72
	859
	0.18
	1.0000
	

	Ly - Ph
	3.16
	2.29
	861
	1.38
	0.9339
	

	Ly - PSP
	0.81
	2.72
	858
	0.30
	1.0000
	

	Ly - SAV
	-0.29
	1.61
	859
	-0.18
	1.0000
	

	Ly - Sp
	-0.70
	3.86
	859
	-0.18
	1.0000
	

	Ly - Ty
	3.61
	1.66
	860
	2.17
	0.4778
	

	Ly - WM
	-5.75
	2.14
	860
	-2.69
	0.1789
	

	Ly - WR
	-6.09
	3.92
	858
	-1.55
	0.8705
	

	ME - Ph
	2.48
	4.00
	859
	0.62
	0.9998
	

	ME - PSP
	0.13
	4.31
	859
	0.03
	1.0000
	

	ME - SAV
	-0.97
	3.71
	859
	-0.26
	1.0000
	

	ME - Sp
	-1.39
	5.00
	858
	-0.28
	1.0000
	

	ME - Ty
	2.92
	3.65
	858
	0.80
	0.9986
	

	ME - WM
	-6.43
	3.86
	858
	-1.67
	0.8145
	

	ME - WR
	-6.77
	5.13
	858
	-1.32
	0.9489
	

	Ph - PSP
	-2.35
	3.15
	860
	-0.74
	0.9992
	

	Ph - SAV
	-3.45
	2.29
	862
	-1.50
	0.8910
	

	Ph - Sp
	-3.86
	4.15
	859
	-0.93
	0.9955
	

	Ph - Ty
	0.45
	2.19
	860
	0.20
	1.0000
	

	Ph - WM
	-8.91
	2.61
	861
	-3.42
	0.0232
	*

	Ph - WR
	-9.25
	4.25
	859
	-2.17
	0.4763
	

	PSP - SAV
	-1.10
	2.68
	858
	-0.41
	1.0000
	

	PSP - Sp
	-1.51
	4.41
	859
	-0.34
	1.0000
	

	PSP - Ty
	2.79
	2.74
	859
	1.02
	0.9910
	

	PSP - WM
	-6.56
	3.06
	859
	-2.15
	0.4942
	

	PSP - WR
	-6.90
	4.49
	858
	-1.54
	0.8772
	

	SAV - Sp
	-0.41
	3.83
	859
	-0.11
	1.0000
	

	SAV - Ty
	3.90
	1.64
	861
	2.38
	0.3417
	

	SAV - WM
	-5.46
	2.12
	861
	-2.58
	0.2307
	

	SAV - WR
	-5.80
	3.87
	858
	-1.50
	0.8929
	

	Sp - Ty
	4.31
	3.80
	858
	1.13
	0.9811
	

	Sp - WM
	-5.05
	4.01
	859
	-1.26
	0.9625
	

	Sp - WR
	-5.38
	5.21
	858
	-1.03
	0.9901
	

	Ty - WM
	-9.36
	2.02
	859
	-4.64
	0.0002
	***

	Ty - WR
	-9.69
	3.92
	859
	-2.48
	0.2831
	

	WM - WR
	-0.34
	4.12
	859
	-0.08
	1.0000
	

	Sum-Rank
	Estimate
	SE
	df
	t ratio
	p value
	Sig.

	Br - Ly
	7.90
	1.60
	879
	4.92
	< 0.0001
	***

	Br - ME
	9.15
	3.52
	876
	2.60
	0.2183
	

	Br - Ph
	10.05
	2.12
	879
	4.74
	< 0.0001
	**

	Br - PSP
	9.12
	2.66
	877
	3.43
	0.0220
	*

	Br - SAV
	7.74
	1.57
	880
	4.92
	< 0.0001
	***

	Br - Sp
	8.44
	3.69
	877
	2.29
	0.3972
	

	Br - Ty
	11.36
	1.46
	877
	7.76
	< 0.0001
	***

	Br - WM
	3.67
	1.90
	877
	1.93
	0.6463
	

	Br - WR
	2.17
	3.79
	877
	0.57
	0.9999
	

	Ly - ME
	1.25
	3.61
	877
	0.35
	1.0000
	

	Ly - Ph
	2.16
	2.23
	880
	0.97
	0.9939
	

	Ly - PSP
	1.22
	2.64
	876
	0.46
	1.0000
	

	Ly - SAV
	-0.16
	1.56
	878
	-0.10
	1.0000
	

	Ly - Sp
	0.54
	3.74
	877
	0.14
	1.0000
	

	Ly - Ty
	3.46
	1.61
	878
	2.15
	0.4953
	

	Ly - WM
	-4.23
	2.07
	879
	-2.04
	0.5715
	

	Ly - WR
	-5.73
	3.81
	877
	-1.50
	0.8911
	

	ME - Ph
	0.91
	3.89
	877
	0.23
	1.0000
	

	ME - PSP
	-0.02
	4.18
	877
	-0.01
	1.0000
	

	ME - SAV
	-1.41
	3.60
	877
	-0.39
	1.0000
	

	ME - Sp
	-0.71
	4.85
	876
	-0.15
	1.0000
	

	ME - Ty
	2.22
	3.54
	876
	0.63
	0.9998
	

	ME - WM
	-5.48
	3.75
	876
	-1.46
	0.9072
	

	ME - WR
	-6.97
	4.98
	877
	-1.40
	0.9272
	

	Ph - PSP
	-0.93
	3.06
	878
	-0.30
	1.0000
	

	Ph - SAV
	-2.31
	2.23
	881
	-1.04
	0.9898
	

	Ph - Sp
	-1.61
	4.03
	877
	-0.40
	1.0000
	

	Ph - Ty
	1.31
	2.13
	879
	0.61
	0.9998
	

	Ph - WM
	-6.39
	2.53
	879
	-2.52
	0.2582
	

	Ph - WR
	-7.88
	4.13
	878
	-1.91
	0.6644
	

	PSP - SAV
	-1.38
	2.61
	877
	-0.53
	1.0000
	

	PSP - Sp
	-0.68
	4.28
	877
	-0.16
	1.0000
	

	PSP - Ty
	2.24
	2.66
	877
	0.84
	0.9979
	

	PSP - WM
	-5.45
	2.97
	878
	-1.84
	0.7107
	

	PSP - WR
	-6.95
	4.36
	877
	-1.59
	0.8515
	

	SAV - Sp
	0.70
	3.72
	877
	0.19
	1.0000
	

	SAV - Ty
	3.62
	1.59
	879
	2.27
	0.4066
	

	SAV - WM
	-4.07
	2.06
	879
	-1.98
	0.6152
	

	SAV - WR
	-5.57
	3.76
	876
	-1.48
	0.8997
	

	Sp - Ty
	2.92
	3.69
	877
	0.79
	0.9987
	

	Sp - WM
	-4.77
	3.90
	877
	-1.22
	0.9685
	

	Sp - WR
	-6.27
	5.06
	877
	-1.24
	0.9659
	

	Ty - WM
	-7.69
	1.96
	877
	-3.93
	0.0037
	**

	Ty - WR
	-9.19
	3.80
	877
	-2.42
	0.3174
	

	WM - WR
	-1.49
	4.00
	877
	-0.37
	1.0000
	

	Chem-Rank
	Estimate
	SE
	df
	t ratio
	p value
	Sig.

	Br - Ly
	11.50
	2.03
	863
	5.68
	< 0.0001
	***

	Br - ME
	7.78
	4.44
	858
	1.75
	0.7651
	

	Br - Ph
	11.80
	2.68
	863
	4.41
	0.0005
	***

	Br - PSP
	13.51
	3.36
	861
	4.03
	0.0025
	**

	Br - SAV
	7.88
	1.99
	865
	3.97
	0.0031
	**

	Br - Sp
	12.16
	4.66
	859
	2.61
	0.2137
	

	Br - Ty
	13.95
	1.85
	859
	7.54
	< 0.0001
	***

	Br - WM
	7.91
	2.40
	859
	3.30
	0.0338
	*

	Br - WR
	1.81
	4.79
	859
	0.38
	1.0000
	

	Ly - ME
	-3.72
	4.56
	860
	-0.82
	0.9984
	

	Ly - Ph
	0.30
	2.81
	865
	0.11
	1.0000
	

	Ly - PSP
	2.01
	3.34
	858
	0.60
	0.9999
	

	Ly - SAV
	-3.62
	1.97
	861
	-1.84
	0.7126
	

	Ly - Sp
	0.66
	4.73
	860
	0.14
	1.0000
	

	Ly - Ty
	2.45
	2.04
	861
	1.20
	0.9718
	

	Ly - WM
	-3.59
	2.62
	863
	-1.37
	0.9357
	

	Ly - WR
	-9.69
	4.81
	859
	-2.01
	0.5895
	

	ME - Ph
	4.02
	4.91
	860
	0.82
	0.9983
	

	ME - PSP
	5.73
	5.28
	859
	1.09
	0.9861
	

	ME - SAV
	0.10
	4.55
	860
	0.02
	1.0000
	

	ME - Sp
	4.38
	6.13
	858
	0.72
	0.9994
	

	ME - Ty
	6.17
	4.48
	858
	1.38
	0.9334
	

	ME - WM
	0.13
	4.74
	859
	0.03
	1.0000
	

	ME - WR
	-5.97
	6.29
	859
	-0.95
	0.9947
	

	Ph - PSP
	1.72
	3.87
	862
	0.44
	1.0000
	

	Ph - SAV
	-3.92
	2.81
	866
	-1.39
	0.9295
	

	Ph - Sp
	0.37
	5.09
	861
	0.07
	1.0000
	

	Ph - Ty
	2.16
	2.69
	862
	0.80
	0.9985
	

	Ph - WM
	-3.89
	3.20
	864
	-1.22
	0.9698
	

	Ph - WR
	-9.99
	5.22
	861
	-1.91
	0.6601
	

	PSP - SAV
	-5.63
	3.29
	859
	-1.71
	0.7886
	

	PSP - Sp
	-1.35
	5.41
	859
	-0.25
	1.0000
	

	PSP - Ty
	0.44
	3.36
	860
	0.13
	1.0000
	

	PSP - WM
	-5.61
	3.75
	861
	-1.50
	0.8938
	

	PSP - WR
	-11.70
	5.51
	859
	-2.12
	0.5108
	

	SAV - Sp
	4.28
	4.69
	860
	0.91
	0.9961
	

	SAV - Ty
	6.07
	2.01
	864
	3.02
	0.0774
	

	SAV - WM
	0.03
	2.60
	864
	0.01
	1.0000
	

	SAV - WR
	-6.07
	4.75
	859
	-1.28
	0.9583
	

	Sp - Ty
	1.79
	4.66
	859
	0.38
	1.0000
	

	Sp - WM
	-4.26
	4.92
	859
	-0.86
	0.9974
	

	Sp - WR
	-10.35
	6.39
	859
	-1.62
	0.8382
	

	Ty - WM
	-6.05
	2.47
	860
	-2.44
	0.3012
	

	Ty - WR
	-12.14
	4.80
	859
	-2.53
	0.2552
	

	WM - WR
	-6.10
	5.05
	859
	-1.21
	0.9714
	





Online Resource 6. Rank score averages, standard deviations and standard errors among regions for SS-Rank, Sum-Rank, Chem-Rank and LULC-Rank. Lake abbreviations in Online Resource 2.
	Rank Index
	Ecoregion
	Count
	Mean
	Std. Dev.
	Std. Error

	SS-Rank
	LE North
	25
	20.18
	17.49
	3.50

	SS-Rank
	LE South
	36
	30.19
	16.95
	2.82

	SS-Rank
	LH Northeast
	76
	64.48
	13.52
	1.55

	SS-Rank
	LH Southwest
	21
	41.50
	12.91
	2.82

	SS-Rank
	LH West
	79
	75.80
	10.92
	1.23

	SS-Rank
	LM North
	67
	60.27
	21.09
	2.58

	SS-Rank
	LM South
	11
	31.60
	6.48
	1.96

	SS-Rank
	LO North
	62
	43.99
	12.87
	1.63

	SS-Rank
	LO South
	55
	46.26
	13.46
	1.81

	SS-Rank
	LS
	79
	72.93
	13.90
	1.56

	Sum-Rank
	LE North
	25
	22.46
	16.87
	3.37

	Sum-Rank
	LE South
	36
	32.30
	13.53
	2.26

	Sum-Rank
	LH Northeast
	76
	64.22
	13.15
	1.51

	Sum-Rank
	LH Southwest
	21
	41.89
	12.59
	2.75

	Sum-Rank
	LH West
	79
	74.50
	10.50
	1.18

	Sum-Rank
	LM North
	67
	58.84
	19.67
	2.40

	Sum-Rank
	LM South
	11
	34.57
	8.44
	2.55

	Sum-Rank
	LO North
	62
	44.01
	11.85
	1.50

	Sum-Rank
	LO South
	55
	44.70
	12.46
	1.68

	Sum-Rank
	LS
	79
	71.26
	14.17
	1.59

	Chem-Rank
	LE North
	25
	28.69
	22.56
	4.51

	Chem-Rank
	LE South
	36
	37.99
	26.50
	4.42

	Chem-Rank
	LH Northeast
	76
	68.61
	14.32
	1.64

	Chem-Rank
	LH Southwest
	21
	50.87
	17.48
	3.81

	Chem-Rank
	LH West
	79
	72.82
	12.02
	1.35

	Chem-Rank
	LM North
	67
	59.53
	22.77
	2.78

	Chem-Rank
	LM South
	11
	33.26
	11.10
	3.35

	Chem-Rank
	LO North
	62
	59.46
	17.68
	2.25

	Chem-Rank
	LO South
	55
	46.96
	15.91
	2.14

	Chem-Rank
	LS
	79
	67.22
	15.44
	1.74

	LULC-Rank
	LE North
	25
	14.58
	13.14
	2.63

	LULC-Rank
	LE South
	36
	23.87
	7.75
	1.29

	LULC-Rank
	LH Northeast
	76
	56.91
	19.03
	2.18

	LULC-Rank
	LH Southwest
	21
	31.96
	11.43
	2.49

	LULC-Rank
	LH West
	79
	73.78
	13.44
	1.51

	LULC-Rank
	LM North
	67
	58.25
	19.17
	2.34

	LULC-Rank
	LM South
	11
	31.29
	7.76
	2.34

	LULC-Rank
	LO North
	62
	27.91
	9.03
	1.15

	LULC-Rank
	LO South
	55
	44.81
	15.72
	2.12

	LULC-Rank
	LS
	79
	74.10
	15.02
	1.69


Online Resource 7. Tukey HSD multiple comparison results of rank index score differences among ecoregions for SS-Rank, Sum-Rank, Chem-Rank, and LULC-Rank. Comparisons with significant differences above α = 0.05 are indicated in the ‘Sig.’ column (*** < 0.001, ** < 0.01, * < 0.05). Lake abbreviations in Online Resource 2.
	SS-Rank  Comparison
	Difference
	Lower
	Upper
	p value
	Sig.

	LE South-LE North
	10.01
	-2.16
	22.19
	0.2136
	

	LH Northeast-LE North
	44.30
	33.52
	55.08
	< 0.0001
	***

	LH Southwest-LE North
	21.33
	7.49
	35.17
	0.0001
	**

	LH West-LE North
	55.62
	44.89
	66.35
	< 0.0001
	***

	LM North-LE North
	40.10
	29.14
	51.06
	< 0.0001
	***

	LM South-LE North
	11.42
	-5.49
	28.34
	0.4958
	

	LO North-LE North
	23.81
	12.74
	34.89
	< 0.0001
	***

	LO South-LE North
	26.09
	14.81
	37.37
	< 0.0001
	***

	LS-LE North
	52.76
	42.02
	63.49
	< 0.0001
	***

	LH Northeast-LE South
	34.29
	24.82
	43.75
	< 0.0001
	***

	LH Southwest-LE South
	11.31
	-1.53
	24.15
	0.1392
	

	LH West-LE South
	45.61
	36.20
	55.01
	< 0.0001
	***

	LM North-LE South
	30.08
	20.42
	39.75
	< 0.0001
	***

	LM South-LE South
	1.41
	-14.70
	17.52
	1.0000
	

	LO North-LE South
	13.80
	4.00
	23.60
	0.0004
	***

	LO South-LE South
	16.07
	6.05
	26.10
	< 0.0001
	***

	LS-LE South
	42.74
	33.34
	52.14
	< 0.0001
	***

	LH Southwest-LH Northeast
	-22.97
	-34.50
	-11.44
	< 0.0001
	***

	LH West-LH Northeast
	11.32
	3.81
	18.84
	0.0001
	***

	LM North-LH Northeast
	-4.20
	-12.04
	3.63
	0.7926
	

	LM South-LH Northeast
	-32.88
	-47.96
	-17.79
	< 0.0001
	***

	LO North-LH Northeast
	-20.49
	-28.49
	-12.48
	< 0.0001
	***

	LO South-LH Northeast
	-18.21
	-26.49
	-9.94
	< 0.0001
	***

	LS-LH Northeast
	8.46
	0.94
	15.97
	0.0139
	*

	LH West-LH Southwest
	34.30
	22.81
	45.78
	< 0.0001
	***

	LM North-LH Southwest
	18.77
	7.07
	30.46
	< 0.0001
	***

	LM South-LH Southwest
	-9.90
	-27.31
	7.50
	0.7299
	

	LO North-LH Southwest
	2.49
	-9.32
	14.29
	0.9997
	

	LO South-LH Southwest
	4.76
	-7.24
	16.75
	0.9616
	

	LS-LH Southwest
	31.43
	19.95
	42.91
	< 0.0001
	***

	LM North-LH West
	-15.53
	-23.29
	-7.76
	< 0.0001
	***

	LM South-LH West
	-44.20
	-59.25
	-29.15
	< 0.0001
	***

	LO North-LH West
	-31.81
	-39.74
	-23.87
	< 0.0001
	***

	LO South-LH West
	-29.54
	-37.75
	-21.32
	< 0.0001
	***

	LS-LH West
	-2.87
	-10.31
	4.57
	0.9682
	

	LM South-LM North
	-28.67
	-43.89
	-13.46
	< 0.0001
	***

	LO North-LM North
	-16.28
	-24.52
	-8.04
	< 0.0001
	***

	LO South-LM North
	-14.01
	-22.52
	-5.50
	< 0.0001
	***

	LS-LM North
	12.66
	4.89
	20.43
	< 0.0001
	***

	LO North-LM South
	12.39
	-2.91
	27.69
	0.2330
	

	LO South-LM South
	14.66
	-0.78
	30.11
	0.0792
	

	LS-LM South
	41.33
	26.28
	56.38
	< 0.0001
	***

	LO South-LO North
	2.27
	-6.39
	10.93
	0.9980
	

	LS-LO North
	28.94
	21.01
	36.88
	< 0.0001
	***

	LS-LO South
	26.67
	18.46
	34.88
	< 0.0001
	***

	Sum-Rank Comparison
	Difference
	Lower
	Upper
	p value
	Sig.

	LE South-LE North
	9.84
	-1.66
	21.34
	0.1691
	

	LH Northeast-LE North
	41.77
	31.58
	51.95
	< 0.0001
	***

	LH Southwest-LE North
	19.44
	6.36
	32.51
	0.0001
	***

	LH West-LE North
	52.05
	41.91
	62.18
	< 0.0001
	***

	LM North-LE North
	36.38
	26.03
	46.74
	< 0.0001
	***

	LM South-LE North
	12.11
	-3.87
	28.10
	0.3234
	

	LO North-LE North
	21.55
	11.08
	32.02
	< 0.0001
	***

	LO South-LE North
	22.24
	11.58
	32.90
	< 0.0001
	***

	LS-LE North
	48.81
	38.67
	58.94
	< 0.0001
	***

	LH Northeast-LE South
	31.93
	22.99
	40.87
	< 0.0001
	***

	LH Southwest-LE South
	9.60
	-2.54
	21.73
	0.2635
	

	LH West-LE South
	42.21
	33.32
	51.09
	< 0.0001
	***

	LM North-LE South
	26.54
	17.41
	35.67
	< 0.0001
	***

	LM South-LE South
	2.27
	-12.95
	17.49
	1.0000
	

	LO North-LE South
	11.71
	2.45
	20.97
	0.0027
	**

	LO South-LE South
	12.40
	2.93
	21.87
	0.0015
	**

	LS-LE South
	38.97
	30.08
	47.85
	< 0.0001
	***

	LH Southwest-LH Northeast
	-22.33
	-33.22
	-11.44
	< 0.0001
	***

	LH West-LH Northeast
	10.28
	3.18
	17.38
	0.0002
	***

	LM North-LH Northeast
	-5.39
	-12.79
	2.02
	0.3831
	

	LM South-LH Northeast
	-29.66
	-43.91
	-15.40
	< 0.0001
	***

	LO North-LH Northeast
	-20.22
	-27.78
	-12.66
	< 0.0001
	***

	LO South-LH Northeast
	-19.53
	-27.35
	-11.71
	< 0.0001
	***

	LS-LH Northeast
	7.04
	-0.06
	14.14
	0.0542
	

	LH West-LH Southwest
	32.61
	21.76
	43.46
	< 0.0001
	***

	LM North-LH Southwest
	16.95
	5.90
	28.00
	0.0001
	***

	LM South-LH Southwest
	-7.32
	-23.77
	9.12
	0.9221
	

	LO North-LH Southwest
	2.11
	-9.04
	13.27
	0.9999
	

	LO South-LH Southwest
	2.81
	-8.53
	14.14
	0.9987
	

	LS-LH Southwest
	29.37
	18.52
	40.22
	< 0.0001
	***

	LM North-LH West
	-15.66
	-23.00
	-8.33
	< 0.0001
	***

	LM South-LH West
	-39.94
	-54.15
	-25.72
	< 0.0001
	***

	LO North-LH West
	-30.50
	-37.99
	-23.00
	< 0.0001
	***

	LO South-LH West
	-29.81
	-37.56
	-22.05
	< 0.0001
	***

	LS-LH West
	-3.24
	-10.27
	3.79
	0.9052
	

	LM South-LM North
	-24.27
	-38.64
	-9.90
	< 0.0001
	***

	LO North-LM North
	-14.83
	-22.62
	-7.05
	< 0.0001
	***

	LO South-LM North
	-14.14
	-22.18
	-6.10
	< 0.0001
	***

	LS-LM North
	12.42
	5.09
	19.76
	< 0.0001
	***

	LO North-LM South
	9.44
	-5.02
	23.89
	0.5462
	

	LO South-LM South
	10.13
	-4.46
	24.72
	0.4539
	

	LS-LM South
	36.69
	22.48
	50.91
	< 0.0001
	***

	LO South-LO North
	0.69
	-7.49
	8.88
	1.0000
	

	LS-LO North
	27.26
	19.76
	34.75
	< 0.0001
	***

	LS-LO South
	26.56
	18.81
	34.32
	< 0.0001
	***

	Chem-Rank Comparison
	Difference
	Lower
	Upper
	p value
	Sig.

	LE South-LE North
	9.30
	-5.31
	23.92
	0.5836
	

	LH Northeast-LE North
	39.92
	26.98
	52.87
	< 0.0001
	***

	LH Southwest-LE North
	22.18
	5.56
	38.80
	0.0011
	**

	LH West-LE North
	44.14
	31.25
	57.02
	< 0.0001
	***

	LM North-LE North
	30.84
	17.68
	44.00
	< 0.0001
	***

	LM South-LE North
	4.57
	-15.74
	24.88
	0.9994
	

	LO North-LE North
	30.77
	17.47
	44.07
	< 0.0001
	***

	LO South-LE North
	18.27
	4.73
	31.81
	0.0009
	***

	LS-LE North
	38.53
	25.65
	51.42
	< 0.0001
	***

	LH Northeast-LE South
	30.62
	19.26
	41.98
	< 0.0001
	***

	LH Southwest-LE South
	12.88
	-2.54
	28.29
	0.1952
	

	LH West-LE South
	34.84
	23.55
	46.13
	< 0.0001
	***

	LM North-LE South
	21.54
	9.94
	33.14
	< 0.0001
	***

	LM South-LE South
	-4.73
	-24.07
	14.61
	0.9989
	

	LO North-LE South
	21.47
	9.70
	33.23
	< 0.0001
	***

	LO South-LE South
	8.97
	-3.07
	21.00
	0.3474
	

	LS-LE South
	29.23
	17.94
	40.52
	< 0.0001
	***

	LH Southwest-LH Northeast
	-17.74
	-31.58
	-3.90
	0.0022
	**

	LH West-LH Northeast
	4.21
	-4.81
	13.23
	0.8979
	

	LM North-LH Northeast
	-9.08
	-18.49
	0.33
	0.0687
	

	LM South-LH Northeast
	-35.35
	-53.46
	-17.24
	< 0.0001
	***

	LO North-LH Northeast
	-9.15
	-18.76
	0.45
	0.0769
	

	LO South-LH Northeast
	-21.65
	-31.59
	-11.72
	< 0.0001
	***

	LS-LH Northeast
	-1.39
	-10.41
	7.63
	1.0000
	

	LH West-LH Southwest
	21.96
	8.17
	35.74
	< 0.0001
	***

	LM North-LH Southwest
	8.66
	-5.38
	22.70
	0.6274
	

	LM South-LH Southwest
	-17.61
	-38.50
	3.29
	0.1854
	

	LO North-LH Southwest
	8.59
	-5.59
	22.76
	0.6515
	

	LO South-LH Southwest
	-3.91
	-18.31
	10.49
	0.9974
	

	LS-LH Southwest
	16.35
	2.57
	30.14
	0.0069
	**

	LM North-LH West
	-13.30
	-22.62
	-3.97
	0.0003
	***

	LM South-LH West
	-39.56
	-57.63
	-21.50
	< 0.0001
	***

	LO North-LH West
	-13.37
	-22.89
	-3.84
	0.0004
	***

	LO South-LH West
	-25.87
	-35.73
	-16.01
	< 0.0001
	***

	LS-LH West
	-5.60
	-14.54
	3.33
	0.6039
	

	LM South-LM North
	-26.27
	-44.53
	-8.01
	0.0003
	***

	LO North-LM North
	-0.07
	-9.96
	9.82
	1.0000
	

	LO South-LM North
	-12.57
	-22.79
	-2.36
	0.0041
	**

	LS-LM North
	7.69
	-1.63
	17.02
	0.2100
	

	LO North-LM South
	26.20
	7.83
	44.56
	0.0003
	***

	LO South-LM South
	13.70
	-4.85
	32.24
	0.3603
	

	LS-LM South
	33.96
	15.89
	52.03
	< 0.0001
	***

	LO South-LO North
	-12.50
	-22.90
	-2.10
	0.0058
	**

	LS-LO North
	7.76
	-1.76
	17.29
	0.2248
	

	LS-LO South
	20.26
	10.41
	30.12
	< 0.0001
	***

	LULC-Rank Comparison
	Difference
	Lower
	Upper
	p value
	Sig.

	LE South-LE North
	9.29
	-3.02
	21.60
	0.3288
	

	LH Northeast-LE North
	42.32
	31.42
	53.22
	< 0.0001
	***

	LH Southwest-LE North
	17.38
	3.39
	31.37
	0.0036
	**

	LH West-LE North
	59.20
	48.35
	70.05
	< 0.0001
	***

	LM North-LE North
	43.67
	32.59
	54.75
	< 0.0001
	***

	LM South-LE North
	16.71
	-0.40
	33.81
	0.0620
	

	LO North-LE North
	13.33
	2.13
	24.53
	0.0066
	**

	LO South-LE North
	30.23
	18.82
	41.63
	< 0.0001
	***

	LS-LE North
	59.52
	48.67
	70.37
	< 0.0001
	***

	LH Northeast-LE South
	33.03
	23.47
	42.60
	< 0.0001
	***

	LH Southwest-LE South
	8.09
	-4.89
	21.07
	0.6130
	

	LH West-LE South
	49.91
	40.41
	59.42
	< 0.0001
	***

	LM North-LE South
	34.38
	24.61
	44.15
	< 0.0001
	***

	LM South-LE South
	7.42
	-8.87
	23.70
	0.9115
	

	LO North-LE South
	4.04
	-5.86
	13.95
	0.9541
	

	LO South-LE South
	20.94
	10.80
	31.07
	< 0.0001
	***

	LS-LE South
	50.23
	40.72
	59.74
	< 0.0001
	***

	LH Southwest-LH Northeast
	-24.94
	-36.60
	-13.29
	< 0.0001
	***

	LH West-LH Northeast
	16.88
	9.28
	24.47
	< 0.0001
	***

	LM North-LH Northeast
	1.34
	-6.58
	9.26
	0.9999
	

	LM South-LH Northeast
	-25.62
	-40.87
	-10.37
	< 0.0001
	***

	LO North-LH Northeast
	-28.99
	-37.08
	-20.90
	< 0.0001
	***

	LO South-LH Northeast
	-12.10
	-20.47
	-3.73
	0.0002
	***

	LS-LH Northeast
	17.19
	9.60
	24.79
	< 0.0001
	***

	LH West-LH Southwest
	41.82
	30.22
	53.43
	< 0.0001
	***

	LM North-LH Southwest
	26.29
	14.46
	38.11
	< 0.0001
	***

	LM South-LH Southwest
	-0.67
	-18.27
	16.92
	1.0000
	

	LO North-LH Southwest
	-4.05
	-15.98
	7.89
	0.9867
	

	LO South-LH Southwest
	12.85
	0.72
	24.97
	0.0280
	*

	LS-LH Southwest
	42.14
	30.53
	53.75
	< 0.0001
	***

	LM North-LH West
	-15.54
	-23.39
	-7.69
	< 0.0001
	***

	LM South-LH West
	-42.50
	-57.71
	-27.28
	< 0.0001
	***

	LO North-LH West
	-45.87
	-53.89
	-37.85
	< 0.0001
	***

	LO South-LH West
	-28.98
	-37.28
	-20.67
	< 0.0001
	***

	LS-LH West
	0.32
	-7.21
	7.84
	1.0000
	

	LM South-LM North
	-26.96
	-42.34
	-11.58
	< 0.0001
	***

	LO North-LM North
	-30.33
	-38.66
	-22.00
	< 0.0001
	***

	LO South-LM North
	-13.44
	-22.04
	-4.84
	< 0.0001
	***

	LS-LM North
	15.85
	8.00
	23.71
	< 0.0001
	***

	LO North-LM South
	-3.37
	-18.84
	12.09
	0.9995
	

	LO South-LM South
	13.52
	-2.10
	29.13
	0.1565
	

	LS-LM South
	42.81
	27.60
	58.03
	< 0.0001
	***

	LO South-LO North
	16.89
	8.14
	25.65
	< 0.0001
	***

	LS-LO North
	46.19
	38.16
	54.21
	< 0.0001
	***

	LS-LO South
	29.29
	20.99
	37.60
	< 0.0001
	***
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