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Table S1. More details about three streams.
	Tributary
	Lengtha
(km)
	Drainage areaa
(km2)
	Dischargeb (m3/s)
	Land use and land cover (%)

	
	
	
	
	Forest
	Agriculture
	Grassland
	Water
	[bookmark: _Hlk37281039]Urbanc

	Baiyan Stream
	15
	51.5
	0.90
	40.2
	36.6
	4.3
	0.6
	18.3

	Jinzhong Stream 
	16.5
	47.5
	0.83
	9.5
	6.4a
	1.6
	0.8
	81.6a

	Youyu Stream
	18.5
	61.9
	1.15
	36.9
	53.0
	6.0
	0.5
	3.3a


a Zhang et al. (2019);
b Yang et al. (2011);
c Urban: residential and business areas, industrial, transportation, mixed land. 

Table S2. The relevant exposure variables of health risk assessment.
	Variables
	Means
	Units
	

	
	the average daily exposure doses by ingestion
	μg/kg/day
	

	
	the average daily exposure doses by dermal absorption
	μg/kg/day
	

	
	chemical concentration in water
	μg/L
	

	IR
	ingestion rate for water
	L/day
	Adult: 2

	
	
	
	Child:0.64

	ET
	exposure time
	h/day
	Adult: 1

	
	
	
	Child: 0.58

	ED
	exposure duration
	years
	Adult: 30

	
	
	
	Child: 6

	BW
	bodyweight
	kg
	Adult: 70

	
	
	
	Child: 15

	SA
	skin surface area available for contact
	cm2
	Adult: 18000

	
	
	
	Child: 6600

	Kp
	the dermal permeability coefficient of compounds in water
	cm/h
	

	AT
	averaging time
	day
	ED×365d

	EF
	exposure frequency
	days/year
	350
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[bookmark: _Hlk50046027][bookmark: _Hlk50057482]Table S3. The water parameters and trace elements (unit in,μg/L) in the three streams (Youyu, Baiyan, Jinzhong).
	[bookmark: _Hlk50725775][bookmark: _Hlk50046075]Sample
	Sample location
	pH
	DO(mg/L)
	EC(μS/cm)
	As
	Ba
	Cd
	Fe
	Li
	Mo
	Sr
	Zn
	WQI

	Youyu Stream
	
	
	
	
	
	
	
	
	
	
	

	YY-1
	N 26°31’6’’  E 106°37’16’’
	7.90 
	8.06 
	627.50 
	0.78 
	32.07 
	0.01 
	28.37 
	4.66 
	1.98 
	534.11 
	1.47 
	4.78

	YY-2
	N 26°30’25.47’’  E 106°36’21.40’’
	8.11
	8.05
	847.67
	0.33
	23.24
	0.00
	39.94
	4.99
	1.53
	620.73
	0.97
	4.15

	YY-3
	N 26°29’49.11’’  E 106°35’16.51’’
	8.18
	8.18
	1016.80
	0.10
	16.58
	0.01
	72.69
	15.59
	1.09
	618.42
	1.10
	5.62

	YY-4
	N 26°29’52.73’’  E 106°35’10.15’’
	8.30
	8.13
	758.40
	0.12
	17.68
	0.01
	45.43
	8.31
	0.81
	599.86
	0.69
	3.81

	YY-5
	N 26°29’32.34’’  E 106°34’54.74’’
	7.91
	7.91
	542.33
	0.11
	15.26
	0.01
	30.94
	3.17
	0.70
	468.67
	0.82
	2.76

	YY-6
	N 26°29’29.06’’  E 106°34’59.46’’
	8.02 
	8.03 
	648.75 
	0.16
	17.26
	ndb
	35.07
	3.47
	0.89
	530.53
	0.57
	3.18

	YY-7
	N 26°29’13.55’’  E 106°32’33.53’’
	7.48
	5.27
	553.83
	0.25
	16.41
	ndb
	27.80
	0.74
	0.62
	420.25
	0.93
	2.85

	YY-8
	N 26°29’14.86’’  E 106°32’38.35’’
	7.52
	6.83
	551.80
	0.39
	21.23
	0.01
	35.42
	0.55
	0.88
	533.87
	0.83
	3.88

	YY-9
	N 26°29’38.44’’  E 106°32’41.35’’
	7.45
	6.76
	1126.00
	0.30
	20.66
	0.02
	64.13
	6.64
	1.06
	580.78
	1.82
	5.66

	Average
	
	7.87 
	7.47 
	741.45 
	0.28 
	20.04 
	0.01 
	42.20 
	5.35 
	1.06 
	545.25 
	1.02 
	4.08

	Baiyan Stream
	
	
	
	
	
	
	
	
	
	
	

	BY-10
	N 26°33’8’’  E 106°35’17’’
	8.09
	7.40
	372.00
	1.27
	27.31
	0.01
	19.02
	2.07
	2.44
	278.96
	1.91
	5.42

	BY-11
	N 26°33’8’’  E 106°35’18’’
	8.27
	7.72
	400.67
	1.09
	27.86
	0.01
	17.97
	2.17
	2.96
	293.02
	3.71
	5.02

	BY-12
	N 26°33’40.56’’  E 106°36’31.99’’
	8.01
	7.19
	473.60
	0.94
	28.08
	0.01
	21.35
	2.19
	2.01
	318.33
	1.60
	4.66

	BY-13
	N 26°33’45.2’’  E 106°37’50.41’’
	7.67
	5.59
	755.17
	1.04
	48.28
	0.05
	30.15
	3.63
	2.13
	500.49
	3.01
	6.02

	BY-14
	N 26°29’13.55’’  E 106°32’33.53’’
	8.09
	6.04
	561.83
	0.94
	35.56
	0.02
	23.31
	2.77
	2.06
	351.84
	3.33
	4.97

	BY-15
	N 26°33’44.72’’  E 106°38’3.77’’
	7.82
	6.33
	635.60
	1.05
	44.47
	0.01
	34.29
	3.90
	2.40
	479.15
	1.63
	6.12

	Average
	
	7.99 
	6.71 
	533.14 
	1.05 
	35.26 
	0.02 
	24.35 
	2.79 
	2.33 
	370.30 
	2.53 
	5.37

	Jinzhong Stream
	
	
	
	
	
	
	
	
	
	
	

	JZ-16
	N 26°37’51’’  E 106°37’46’’
	7.76
	6.15
	373.00
	1.70
	26.25
	0.01
	16.35
	2.49
	1.88
	368.95
	2.17
	6.18

	JZ-17
	N 26°35’4.98’’  E 106°38’19.46’’
	8.02
	6.33
	655.50
	1.97
	44.88
	0.01
	27.35
	8.39
	3.32
	400.30
	4.21
	8.17

	JZ-18
	N 26°33’36.55’’  E 106°39’0.52’’
	8.35
	7.36
	578.33
	1.77
	37.61
	0.01
	24.99
	7.30
	2.87
	600.35
	3.24
	7.31

	Average
	
	8.04 
	6.61 
	535.61 
	1.81 
	36.25 
	0.01 
	22.90 
	6.06 
	2.69 
	456.53 
	3.21 
	7.22

	Weighta
	
	
	
	
	5
	2
	5
	4
	-
	3
	-
	1
	

	Relative weight (Wi)
	
	
	
	0.25
	0.1
	0.25
	0.2
	-
	0.15
	-
	0.05
	


a Xiao et al. (2014)
b nd: no data.
Table S4. Comparison of trace element concentrations in the three streams (Baiyan, Jinzhong, Youyu).
	
	Li
	Fe
	Zn
	As
	Sr
	Mo
	Cd
	Ba

	[bookmark: _Hlk46845881]BY-YY
	No difference
	BY<YY
(P<0.05)
	BY>YY
(P=0.01)
	BY>YY
(P<0.05)
	BY<YY
(P<0.05)
	BY>YY
(P<0.05)
	No difference
	BY>YY
(P<0.05)

	BY-JZ
	BY<JZ
(P<0.05)
	No difference
	BY<JZ
(P=0.04)
	BY<JZ
(P=0.019)
	BY<JZ
(P=0.027)
	No difference
	No difference
	No difference

	JZ-YY
	JZ>YY
(P=0.02)
	JZ<YY
(P=0.003)
	JZ>YY
(P<0.05)
	JZ>YY
(P<0.05)
	No difference
	JZ>YY
(P<0.05)
	No difference
	JZ>YY
(P<0.05)



Table S5. Total variance explained of each principal component.
[bookmark: _Hlk47378095]Importance of components:
                          PC1    PC2    PC3     PC4     PC5     PC6
Standard deviation     2.0527 	1.3639 	1.0193 	0.6902 	0.3877	0.3670
Proportion of Variance 0.5267	0.2325 	0.1299 	0.0596	0.0188 	0.0168
Cumulative Proportion  0.5267 	0.7592	0.8891	0.9487	0.9674	0.9843
                          PC7    PC8     
Standard deviation     0.2797 	0.2180
Proportion of Variance 0.0098 	0.0059
Cumulative Proportion  0.9941 	1.0000

Table S6. Loadings for principal components used in PCA analysis.
[bookmark: _Hlk47380590]Loadings:
	
	Comp.1
	Comp.2
	Comp.3
	Comp.4
	Comp.5

	As    
	0.43819
	0.10938
	-0.28037
	0.13178
	0.06648

	Ba    
	0.39803
	0.29111
	0.15430
	0.45208
	-0.42504

	Cd    
	0.14088
	0.27381
	0.85361
	-0.08752
	-0.00766

	Fe   
	-0.36159
	0.44425
	0.04993
	-0.22770
	-0.04463

	Li   
	-0.15458
	0.61389
	-0.30463
	-0.36027
	-0.28462

	Mo   
	0.44063
	0.18893
	-0.25808
	-0.00264
	-0.17470

	Sr   
	-0.31864
	0.40481
	-0.08382
	0.68987
	0.44621

	Zn
	0.42354
	0.23351
	-0.00198
	-0.33621
	0.70868
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