1. Method of ecological risk and health risk assessment
[bookmark: OLE_LINK4]1.1 Ecological risk assessment
The ecological risk assessment of heavy metal(loids) in Jiangmen city was calculated according to the pollution index (Pi) of each element and the Nemerow synthetical pollution index (Pn). Equation (1) shows the formulation of Pn. 

                                                  (1)

                                                         (2)
where Pi is the pollution index of each element, and i represents different trace elements. Ci is the measured content, and Si is the reference value. For each metal, the Pi was calculated and the pollution classification were defined as safety (Pn≤0.7), precaution (0.7 < Pn ≤ 1.0), slightly polluted (1.0 < Pn ≤ 2.0), moderately polluted (2.0 < Pn ≤ 3.0), and severely polluted (Pn > 3.0).
The potencial ecological risk index (RI) reflects the susceptibility of biomes to pollutants, which indicating the potential ecological risks of pollutants (Wu et al., 2020). It can be calculated as following equation:

                                                        (3)


where n is the number of trace metals, represents potential ecological index for a single element. is the toxic response factor, Ci and Si have the same meaning as in Eq. (2). According to RI, low risk (RI ≤ 150), moderate risk (150＜RI ≤ 300), considerable risk (300＜RI ≤ 600), and high risk (RI > 600) were identified.
1.1 Source oriented daily dose calculation
Generally, ingestion, inhalation and dermal contact are the main exposure pathways for children and adults. The source oriented health risk was calculated according to Liu et al. (2022). The equations are as follows:
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Where Cik is the concentration of ith from the kth source of pollutant i. Ring is the inhalation rate, Ring is the soil ingestion rate. EF, ED, BW, AT, PEF, SA, AF, and ABF are the exposure frequency, exposure duration, body weight, average life span, soil particle emission factor, dermal exposure area, dermal adherence factor, and Dermal adsorption factor, respectively. CRi represents the lifetime carcinogenic risk level of carcinogenic species i; CR is the sum of the Ri values; ADDi is the average daily dose, and SFi represents the slope factor of the ith pollutant. HQi is the non-cancer risk level of pollutant i; HQ is the total non-cancer risks; and RfDi means the reference dose.The related reference values are shown in Table S1.
Table S1 Parameters and values used in the human health risk models
	Factor
	Definition
	Unit
	Value
	Reference

	
	
	
	Children
	Adult
	

	Ring
	Ingestion rate of soil
	mg/day
	200
	100
	MEP, 2014

	EF
	Exposure frequency
	days/year
	252
	252
	Yang et al., 2014

	ED
	Exposure duration
	years
	6
	25
	MEP, 2014

	BW
	Average body weight
	kg
	15.9
	56.8
	Chen et al., 2012

	AT
	Average time
	days
	9125 (non-carcinogen)
	MEP, 2014

	
	
	
	26,280 (carcinogen)
	

	Rinh
	Inhalation rate
	m3/day
	7.5
	14.5
	MEP, 2014

	PEF
	Particle emission factor
	m3/kg
	1.36 × 109
	1.36 × 109
	US DOE, 2011

	SA
	Exposed skin area
	cm2
	2800
	5700
	US DOE 2011

	AF
	Dermal adherence factor
	mg/cm2
	0.49
	0.65
	Wu et al., 2020

	ABF
	Dermal adsorption factor
	unitless
	0.001 (non-carcinogen)
	Shi et al.,2011

	
	
	
	0.01 (carcinogen)
	

	SF
	Carcinogeicity slope factor
	Per
（mg/kg）day
	Inh SF: 6.3(Cd), 15.1(As), 42(Cr), 0.84(Ni)
	Wu et al., 2020

	RfD
	Chronic reference dose
	mg/kg/day
	Oral RfD: 0.001(Cd), 0.0003(Hg), 0.0003(As), 0.003(Pb), 0.003(Cr), 0.02(Ni), 0.04(Cu), 0.3(Zn)
Dermal RfD: 1.00E-05(Cd), 2.10E-05(Hg), 1.23E-04(As), 5.25E-04(Pb),6.00E-05(Cr), 5.40E-03(Ni), 1.20E-02(Cu), 6.00E-02(Zn)
Inhal RfD: 8.57E-05(Hg), 2.86E-05(Cr)
	Wu et al., 2020




Table S2 Statistics of heavy metal(loids) concentrations in soil of different area in Jiangmen city
	sample
area
	sample
number
	statistics
	Items

	
	
	
	As
	Cd
	Cr
	Cu
	Hg
	Ni
	Pb
	Zn

	Jianghai
	5
	average/mg·kg-1
	11.9
	0.79
	485
	54.6
	0.13
	39.6
	60.4
	134

	
	
	maximun/mg·kg-1
	14.9
	2.50
	2154
	87.9
	0.19
	84.9
	85.5
	221

	
	
	minimun/mg·kg-1
	6.60
	0.11
	30.5
	24.5
	0.03
	13.3
	42.7
	45.7

	
	
	standard deviation
	3.13
	0.98
	934
	27.7
	0.06
	30.3
	17.6
	69.4

	
	
	variable coefficient (%)
	26
	125
	193
	51
	49
	77
	29
	52

	Pengjiang
	9
	average/mg·kg-1
	16.2
	0.38
	44.8
	41.4
	0.26
	19.1
	60.5
	226

	
	
	maximun/mg·kg-1
	29.1
	1.55
	91.3
	157
	1.00
	50.8
	173
	1188

	
	
	minimun/mg·kg-1
	7.29
	0.02
	17.8
	10.9
	0.00
	7.34
	22.3
	24.1

	
	
	standard deviation
	6.97
	0.47
	20.8
	44.8
	0.35
	13.2
	44.3
	370

	
	
	variable coefficient (%)
	43
	122
	47
	108
	133
	69
	73
	164

	Xinhui
	16
	average/mg·kg-1
	11.5
	0.28
	58.3
	42.2
	0.18
	21.5
	62.7
	115

	
	
	maximun/mg·kg-1
	22.7
	0.57
	146
	140
	1.42
	45.9
	146
	247

	
	
	minimun/mg·kg-1
	3.55
	0.05
	12.3
	9.46
	0.02
	4.52
	12.1
	17.0

	
	
	standard deviation
	7.24
	0.17
	38.6
	37.8
	0.34
	14.7
	32.2
	64.7

	
	
	variable coefficient (%)
	63
	61
	66
	90
	182
	68
	51
	56

	Taishan
	33
	average/mg·kg-1
	12.4
	0.15
	32.4
	18.0
	0.11
	10.4
	41.6
	67.8

	
	
	maximun/mg·kg-1
	54.2
	1.53
	86.9
	66.6
	0.69
	29.0
	125
	206

	
	
	minimun/mg·kg-1
	2.34
	0.03
	9.54
	6.72
	0.01
	3.39
	13.2
	29.3

	
	
	standard deviation
	13.9
	0.25
	21.0
	14.3
	0.12
	6.07
	22.8
	35.2

	
	
	variable coefficient (%)
	112
	164
	65
	80
	107
	58
	55
	52

	Kaiping
	19
	average/mg·kg-1
	8.77
	0.12
	42.2
	33.3
	0.08
	13.0
	36.3
	81.9

	
	
	maximun/mg·kg-1
	53.2
	0.44
	101
	277
	0.23
	43.0
	92.4
	298

	
	
	minimun/mg·kg-1
	2.09
	0.02
	18.1
	7.08
	0.02
	4.84
	11.7
	17.8

	
	
	standard deviation
	11.5
	0.09
	24.5
	60.5
	0.06
	9.40
	24.3
	77.5

	
	
	variable coefficient (%)
	131
	78
	58
	181
	72
	72
	67
	95

	Enping
	17
	average/mg·kg-1
	7.44
	0.16
	41.4
	16.0
	0.06
	10.0
	42.0
	56.1

	
	
	maximun/mg·kg-1
	18.2
	0.74
	89.3
	33.5
	0.11
	23.8
	117
	105

	
	
	minimun/mg·kg-1
	1.35
	0.03
	14.2
	7.72
	0.01
	5.50
	8.74
	19.3

	
	
	standard deviation
	5.06
	0.16
	22.3
	5.93
	0.03
	4.42
	25.0
	23.9

	
	
	variable coefficient (%)
	68
	105
	54
	37
	55
	44
	59
	43

	Heshan
	14
	average/mg·kg-1
	10.9
	0.13
	40.7
	26.4
	0.04
	13.6
	65.2
	79.5

	
	
	maximun/mg·kg-1
	19.7
	0.34
	80.7
	136
	0.07
	24.9
	160
	243

	
	
	minimun/mg·kg-1
	4.75
	0.03
	19.1
	11.0
	0.01
	7.43
	32.3
	34.3

	
	
	standard deviation
	4.45
	0.10
	19.0
	32.0
	0.02
	5.72
	30.4
	51.3

	
	
	variable coefficient (%)
	41
	72
	47
	121
	49
	42
	47
	65

	Jiangmen city
	113
	average/mg·kg-1
	11.00
	0.21
	61.09
	28.22
	0.11
	14.72
	49.03
	92.08

	
	
	maximun/mg·kg-1
	54.22
	1.55
	2154.24
	276.67
	1.42
	84.91
	172.85
	1188.22

	
	
	minimun/mg·kg-1
	1.35
	0.02
	9.54
	6.72
	0.004
	3.39
	8.74
	17.03

	
	
	standard deviation
	9.94
	0.23
	200.41
	35.56
	0.18
	12.28
	29.27
	119.31

	
	
	variable coefficient (%)
	90
	121
	328
	126
	20
	83.4
	59.7
	129

	[bookmark: OLE_LINK5]Background value*
	9.7
	0.074
	68.1
	23.6
	0.07
	29
	25.40
	102.6

	Percentage exceed background values
	42.5%
	78.8%
	18.6%
	30.1%
	46.9%
	12.4%
	80.5%
	23%



Table S3 Classification criterions for Nemerow synthetical pollution index (Pn) and Potential ecological risk index (RI).

	Nemerow synthetical pollution index (Pn)
	Potential ecological risk index (RI)

	Grade
	Appraisal result
	Grade
	Appraisal result

	1
	Pn ≤ 0.7
	Safety
	1
	RI ≤ 150
	Low risk

	2
	0.7＜Pn ≤ 1.0
	Precaution
	2
	150＜RI ≤ 300
	Moderate risk

	3
	1.0＜Pn ≤ 2.0
	Slightly polluted
	3
	300＜RI ≤ 600
	Considerable risk

	4
	2.0＜Pn ≤ 3.0
	Moderately polluted
	4
	RI > 600
	High risk

	5
	Pn > 3.0
	Severely polluted
	
	
	



[bookmark: _GoBack]Table S4 Hazard quotients and lifelong carcinogenic risk for the metal(loid)s analyzed in this study
	Pollution source
	HQ
	CR

	
	children
	adult
	children
	adult

	Traffic and ship emissions
	5.44E-03
	4.59E-02
	1.69E-08
	3.81E-08

	Industrial emission
	8.78E-03
	7.40E-02
	2.73E-08
	6.15E-08

	Mixed source
	3.34E-03
	2.81E-02
	1.04E-08
	2.34E-08

	Total
	1.76E-02
	1.48E-01
	5.45E-08
	1.23E-07



[image: 演示文稿1_02]
Fig. S1 Factor profiles and source contributions of toxic elements from the PMF model.
[image: 江门路网][image: 企业分布]
[bookmark: _Hlk13171193]Fig. S2 Spatial distribution of roads, factories and sampling sites in Jiangmen city.
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