Table 1  Table of population distribution in Naiman Banner
	Town
	Area
(km2)
	Population
(Ten thousand)
	Density of population
（Population / km2）

	Daqintala town
	1195.2598
	4.30
	35.9754

	Baxiantong town
	850.0425
	4.44
	52.2327

	Xin town
	821.0411
	3.70
	45.0647

	Zhian town
	398.9899
	1.37
	34.3367

	Dongming town
	623.8979
	2.73
	43.7572

	Yilongyong town
	366.6850
	1.23
	33.5438

	Guribanhua town
	813.3740
	1.39
	17.0893

	Bayintala town
	494.4247
	1.43
	28.9225

	MingRen Town
	546.0273
	2.60
	47.6167

	Huanghuatala town
	366.6850
	1.59
	43.3615

	Farm 6
	90.6712
	0.35
	38.6010



Table 2  Samples storage method
	test item
	Sample volume(mL)
	Sampling container
	[bookmark: OLE_LINK8]Preservation method
	preservation time(day)
	Note

	TH, TDS
	500
	Plastic bottles
	Stay intact
	30
	

	SO43-, F-
	500
	Glass bottle
	Stay intact
	30
	

	NO3-
	100
	Glass bottle
	Stay intact or PH≤2
	20
	

	TFe, Pb
	250
	Glass bottle
	Added to H3SO4--(NH4)2SO4
	30
	[bookmark: OLE_LINK9]fixation
on the spot

	PH
	100
	Glass bottle
	Stay intact
	3
	

	TU
	40
	Special bottle
	
	
	Determination on the spot






Table 3  The samples analysis record
	Sample number
	TH
	TDS
	SO43-
	NO3-
	TFe
	F-
	Pb
	PH
	TU

	4XS1021
	266.02
	462.88
	72.55
	3.64
	<0.04
	0.27
	<0.001
	7.92
	2.82

	4XS1022
	395.17
	569.83
	152.09
	2.88
	1.81
	0.73
	<0.001
	7.35
	2.57

	4XS1046
	153.71
	243.08
	5.94
	0.51
	0.18
	1.96
	<0.001
	8.09
	

	4XS1047
	429.37
	587.27
	106.83
	0.18
	0.49
	1.53
	<0.001
	7.71
	1.53

	4XS1048
	252.70
	403.65
	10.01
	1.65
	0.50
	1.27
	<0.001
	7.75
	1.65

	4XS1049
	470.72
	743.52
	134.33
	11.91
	0.19
	0.38
	<0.001
	7.56
	4.42

	4XS1050
	233.16
	375.38
	2.11
	0.13
	0.92
	1.22
	<0.001
	7.35
	1.26

	4XS1051
	197.12
	271.04
	0.85
	0.24
	0.26
	0.85
	<0.001
	7.86
	0.63

	4XS1053
	356.32
	611.77
	68.16
	<0.02
	0.98
	0.73
	<0.001
	7.80
	3.15

	4XS1054
	399.40
	558.83
	61.01
	141.72
	<0.04
	0.63
	<0.001
	7.90
	

	4XS1055
	97.64
	136.21
	0.70
	0.90
	0.22
	0.85
	<0.001
	8.05
	6.75

	4XS1056
	242.42
	358.82
	54.51
	79.96
	0.09
	0.06
	<0.001
	7.38
	0.36

	4XS1053
	356.32
	611.77
	68.16
	<0.02
	0.98
	0.73
	<0.001
	7.80
	3.15

	4XS1054
	399.40
	558.83
	61.01
	141.72
	<0.04
	0.63
	<0.001
	7.90
	

	4XS1055
	97.64
	136.21
	0.70
	0.90
	0.22
	0.85
	<0.001
	8.05
	6.75

	4XS1056
	242.42
	358.82
	54.51
	79.96
	0.09
	0.06
	<0.001
	7.38
	0.36

	4XS1069
	1090.42
	1789.48
	790.09
	<0.02
	2.54
	0.29
	<0.001
	8.09
	

	4XS1080
	532.56
	805.39
	311.53
	0.43
	4.48
	0.17
	0.04
	7.47
	37.61

	4XS1081
	206.22
	378.40
	62.34
	4.08
	0.20
	0.30
	0.01
	7.69
	0.23

	4XS1082
	283.70
	400.42
	83.91
	0.29
	2.78
	0.33
	0.02
	7.42
	4.00

	4XS1083
	171.23
	272.17
	96.32
	0.14
	4.13
	0.04
	0.02
	7.20
	

	4XS1085
	265.82
	419.26
	79.03
	61.31
	0.07
	0.10
	0.02
	7.36
	0.95

	4XS1086
	224.73
	382.88
	17.25
	11.52
	0.13
	1.41
	0.03
	7.98
	9.98

	4XS1087
	454.08
	646.19
	76.22
	0.04
	2.21
	0.50
	0.04
	7.40
	5.32

	4XS1088
	115.55
	228.21
	33.17
	0.04
	0.36
	0.86
	0.01
	9.15
	16.71



Table 4  Water quality item classification standard (unit：mg/L)
	Test item
	first-class
	second-class
	[bookmark: OLE_LINK29]third-class
	[bookmark: OLE_LINK30]fourth-class
	fifth-class

	TH
	150
	300
	550
	550
	

	[bookmark: OLE_LINK34]TDS
	300
	500
	1500
	2000
	2000

	SO42-
	50
	150
	300
	350
	350

	NO3-
	8.86
	22.14
	88.57
	132.86
	132.86

	TFe
	0.1
	0.2
	0.5
	1.5
	1.5

	F-
	1
	1
	1.2
	2
	2

	Pb
	0.00 5
	0.0 1
	0.0 1
	0. 1
	0. 1

	PH
	6.5-8.5
	6.5-8.5
	6.5-8.5
	5.5-6.5 or 8.5-9
	<5.5 or >9

	[bookmark: OLE_LINK35]TU
	0.0001
	0.001
	0.01
	0.01
	0.01




















[bookmark: OLE_LINK12][bookmark: OLE_LINK33]Table 5 Each class probability
	test item
	class
	Sample  count
	probability

	TH
	x≤150
	2
	0.09

	
	150＜x≤230
	5
	0.23

	
	230＜x≤300
	6
	0.27

	
	300＜x≤400
	3
	0.14

	
	400＜x≤550
	4
	0.18

	
	x＞550
	2
	0.09

	TDS
	x≤300
	5
	0.23

	
	300＜x≤400
	4
	0.18

	
	400＜x≤500
	4
	0.18

	
	500＜x≤600
	3
	0.14

	
	600＜x≤1500
	5
	0.23

	
	1500＜x≤2000
	1
	0.04

	SO42-
	x≤50
	7
	0.32

	
	50＜x≤70
	4
	0.18

	
	70＜x≤150
	7
	0.32

	
	150＜x≤300
	1
	0.05

	
	300＜x≤350
	2
	0.09

	
	x＞350
	1
	0.04

	NO3-
	x≤8.86
	15
	0.75

	
	8.86＜x≤22.14
	2
	0.1

	
	22.14＜x≤88.57
	2
	0.1

	
	x＞132.86
	1
	0.05

	TFe
	x≤0.1
	2
	0.1

	
	0.1＜x≤0.2
	4
	0.2

	
	0.2＜x≤0.3
	2
	0.1

	
	0.3＜x≤0.5
	3
	0.15

	
	0.5＜x≤1.5
	2
	0.1

	
	x＞1.5
	7
	0.35

	F-
	x≤1.2
	17
	0.77

	
	1.2＜x≤2
	5
	0.23

	Pb
	x≤0.005
	
	

	
	0.005＜x≤0.01
	1
	0.125

	
	0.01＜x≤0.025
	4
	0.5

	
	0.025＜x≤0.1
	3
	0.375

	PH
	6.5＜x≤8.5
	21
	0.95

	
	x＞9
	1
	0.05

	TU
	x≤3
	9
	0.50

	
	3＜x≤5
	3
	0.17



Table 6  The membership function expressions in every class
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[bookmark: OLE_LINK40]Table 7  Data distribution of evaluation grade
	Sample number
	first-class
	second-class
	third-class
	fourth-class
	fifth-class

	4XS1021
	0.0776
	0.0131
	
	
	

	4XS1022
	0.0889
	0.0126
	0.0531
	
	0.0042

	4XS1046
	0.0160
	0.0012
	7.598E-05
	0.0015
	

	4XS1047
	0.0764
	0.0658
	0.0546
	0.0042
	

	4XS1048
	0.0233
	0.0095
	0.0024
	8.7E-05
	

	4XS1049
	0.0053
	0.0095
	0.0068
	0.0002
	

	4XS1050
	0.0120
	0.0070
	0.0013
	0.0003
	

	4XS1052
	0.0181
	0.0032
	0.0001
	
	

	4XS1054
	0.0066
	0.0053
	0.0022
	0.0003
	

	4XS1055
	0.0061
	0.0042
	0.0022
	
	0.0008

	4XS1056
	0.0175
	0.0007
	0.0007
	0.0007
	

	4XS1056
	0.0108
	0.0080
	0.0012
	
	

	4XS1069
	0.0036
	
	0.0002
	0.0003
	0.0168

	4XS1080
	0.0060
	0.0146
	0.0155
	
	0.0179

	4XS1081
	0.0412
	0.0131
	7.967E-05
	
	

	4XS1082
	0.0102
	0.0268
	0.0027
	0.0001
	0.0065

	4XS1083
	0.0143
	0.0125
	0.0008
	
	0.0096

	4XS1085
	0.0108
	0.0243
	0.0022
	
	

	4XS1086
	0.0111
	0.0175
	0.0044
	0.0022
	

	4XS1087
	0.0065
	0.0176
	0.0110
	0.0003
	0.0052

	4XS1088
	0.0140
	0.0105
	0.0006
	
	0.0034

	4XS1089
	0.0076
	0.0009
	0.0029
	0.0002
	0.0140




[bookmark: OLE_LINK41]Table 8  The grade of groundwater quality
	[bookmark: OLE_LINK25]Sample number
	[bookmark: OLE_LINK42]grade

	4XS1021
	1

	4XS1022
	1

	4XS1046
	1

	4XS1047
	3

	4XS1048
	1

	4XS1049
	3

	4XS1050
	1

	4XS1051
	1

	4XS1053
	2

	4XS1054
	2

	4XS1055
	1

	4XS1056
	2

	4XS1069
	5

	4XS1080
	4

	4XS1081
	1

	4XS1082
	3

	4XS1083
	2

	4XS1085
	3

	4XS1086
	3

	4XS1087
	2

	4XS1088
	2

	4XS1089
	5





Table 9  Area and proportion of grades in improvement Fuzzy logic techniques
	Grades
	Area(km2)
	Proportion

	1
	2192.4
	27%

	2
	3654.0
	45%

	3
	1867.6
	23%

	4
	406.0
	5%

	5
	0
	0

	Total
	8120.0
	1


[bookmark: _GoBack]Table 10  Area and proportion of grades in Standard for Groundwater Quality evaluation model
	Grades
	Area(km2)
	Proportion

	1
	0
	0

	2
	162.4
	2%

	3
	243.6
	3%

	4
	1380.4
	17%

	5
	6333.6
	78%

	Total
	8120.0
	1
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