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Table S1. Statistics for PAHs concentrations (ng g-1) in surface soil samples in the Plain
	Component
	Detection rate(%)
	Mean
	Median
	Min
	Max
	STDa

	NAP
	100
	21.3 
	12.4 
	0.6 
	149.8 
	25.2 

	ANY
	100
	9.0 
	6.3 
	1.4 
	49.1 
	9.3 

	ACE
	100
	4.0 
	2.0 
	0.1 
	29.8 
	5.3 

	FLO
	100
	15.3 
	10.0 
	0.0 
	82.0 
	15.2 

	PHE
	100
	120.6 
	80.8 
	9.3 
	499.8 
	107.8 

	ANT
	100
	147.2 
	105.2 
	9.6 
	542.2 
	132.7 

	RET
	100
	49.1 
	40.2 
	13.7 
	149.6 
	33.0 

	FLA
	100
	188.4 
	116.4 
	14.0 
	793.0 
	192.8 

	PYR
	100
	117.6 
	68.0 
	8.5 
	499.5 
	124.4 

	BaA
	100
	107.9 
	58.3 
	7.1 
	596.1 
	144.6 

	CHR
	100
	94.3 
	60.2 
	7.4 
	381.2 
	95.9 

	BbF
	100
	149.1 
	90.0 
	16.1 
	705.0 
	157.5 

	BkF
	100
	41.5 
	25.8 
	3.4 
	195.0 
	47.1 

	BaP
	100
	83.5 
	44.5 
	7.6 
	425.1 
	103.4 

	DahA
	100
	11.7 
	7.4 
	0.0 
	64.4 
	12.7 

	PER
	100
	15.2 
	8.1 
	1.5 
	78.9 
	18.6 

	BeP
	100
	101.2 
	63.2 
	9.9 
	443.9 
	106.0 

	CPP
	100
	27.5 
	14.3 
	0.0 
	232.7 
	42.2 

	IcdP
	100
	56.8 
	29.9 
	0.0 
	335.1 
	72.8 

	BghiP
	100
	71.9 
	43.7 
	0.3 
	322.8 
	79.5 

	COR
	100
	11.7 
	6.5 
	0.0 
	57.2 
	12.2 

	Σ7CarPAHs
	100
	544.8
	336.2
	49.6
	2657.9
	615.0

	Σ16PAHs
	100
	1240.0 
	907.4 
	100.1 
	5448.3 
	1277.3 

	Σ21PAHs
	100
	1444.7 
	1072.8 
	133.2 
	6410.6 
	1451.3 


a Standard deviation.

b Not detected.

Table S2. Statistics for PAHs concentrations (ng g-1) in the surface soil samples in Mountain
	Component
	Detection rate(%)
	Mean
	Median
	Min
	Max
	STDa

	NAP
	100
	11.9 
	7.9 
	0.0 
	103.7 
	21.9 

	ANY
	100
	3.6 
	2.9 
	0.3 
	25.9 
	5.4 

	ACE
	100
	1.4 
	0.7 
	0.0 
	11.1 
	2.5 

	FLO
	100
	10.6 
	5.6 
	0.0 
	80.0 
	17.8 

	PHE
	100
	66.6 
	46.1 
	6.8 
	404.8 
	93.0 

	ANT
	100
	82.3 
	53.6 
	7.0 
	535.5 
	124.1 

	RET
	100
	26.8 
	22.4 
	7.7 
	53.1 
	14.0 

	FLA
	100
	69.9 
	48.2 
	7.0 
	346.5 
	79.9 

	PYR
	100
	41.7 
	27.0 
	4.4 
	209.7 
	49.1 

	BaA
	100
	33.9 
	15.2 
	1.9 
	187.0 
	45.9 

	CHR
	100
	37.4 
	23.7 
	3.6 
	154.9 
	43.2 

	BbF
	100
	53.8 
	40.3 
	3.1 
	190.6 
	50.0 

	BkF
	100
	13.1 
	8.6 
	1.3 
	57.0 
	13.9 

	BaP
	100
	24.1 
	13.8 
	2.0 
	106.4 
	25.9 

	DahA
	100
	4.3 
	3.0 
	0.4 
	14.8 
	3.7 

	PER
	100
	4.3 
	2.7 
	0.4 
	21.6 
	5.0 

	BeP
	100
	36.7 
	21.1 
	2.8 
	134.0 
	37.6 

	CPP
	100
	11.8 
	5.0 
	0.0 
	68.2 
	16.0 

	IcdP
	100
	21.6 
	16.9 
	0.0 
	96.9 
	22.4 

	BghiP
	100
	24.2 
	17.1 
	2.9 
	104.0 
	24.8 

	COR
	100
	5.5 
	4.5 
	0.9 
	17.1 
	4.2 

	Σ7CarPAHs
	100
	188.0 
	111.1 
	12.8 
	803.2 
	198.4 

	Σ16PAHs
	100
	500.3 
	338.2 
	50.6 
	2065.8 
	566.9 

	Σ21PAHs
	100
	585.5 
	428.8 
	66.5 
	2250.2 
	617.6 


a Standard deviation.

b Not detected.

Table S3. PAHs concentrations (ng g-1) in surface soil samples from different areas

	Location
	Type
	No. of  PAHs
	Min
	Max
	Mean
	Year
	Reference

	Plain
	
	
	
	
	
	
	

	Shanghai, China
	Urban and rural
	16
	18.8
	6320
	807
	2011
	(Wang et al., 2015)

	Beijing and Tianjin，China
	Urban and rural
	16
	31.6
	1475
	336
	2007
	(Wang et al., 2010)

	Harbin, China
	Urban
	16
	17
	3260
	508
	2006
	(Ma et al., 2009)

	Lisbon, Portugal
	Urban
	16
	6.3
	22670
	1544
	-
	(Cachada et al., 2012)

	Kurukshetra, India
	Urban
	16
	16.1
	2538
	632
	2012
	(Kumar et al., 2013)

	Ulsan, Korea
	Urban
	16
	65
	12000
	960
	2010
	(Kwon and Choi, 2014)

	Nanjing,China
	urban
	16
	41.19
	7016.65
	979.59
	-
	(Yang et al., 2017)

	Xi'an,China
	urban
	16
	390.6
	10652.8
	2052.6
	-
	(Wang et al., 2018)

	Chengdu,China
	urban
	16
	12.52
	75,431.47
	3233.92
	2006
	(Xing et al., 2011)

	Orlando,USA
	urban
	16
	43
	30426
	3227
	2016
	(Liu et al., 2019)

	Mountain
	
	
	
	
	
	
	

	 Qinling, China
	Mountain edges
	16
	25.11
	10129.4
	748.03 
	2017-2019
	(Chen et al., 2022)

	Changbai，China
	Mountain 
	16
	38.5
	190
	84.7
	2009
	(Zhao et al., 2015)

	Wangtiane，china
	Mountain 
	16
	362
	666
	491
	2016
	(Wang et al., 2019)

	Remote woodland，UK
	Mountain 
	15
	42
	4850
	580
	1998
	(Nam et al., 2008)

	Eastern Himalayas，India
	Mountain 
	16
	15.3
	4762
	458
	2014
	(Devi et al., 2016)
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Figure S1 Wind rose based on meteorological data from 2000 to 2018 of Taiyuan city
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(b)


Figure S2 Fla/(Fla+Pyr) and BaA/(BaA+Chr) of PAHs in different landform of Taiyuan city
Table S4. Diagnostic ratios of PAHs in different landform of Taiyuan city
	Diagnostic ratios
	Fla/(Fla+Pyr)
	BaA/(BaA+Chr)
	
	Fla/(Fla+Pyr)
	BaA/(BaA+Chr)

	Plain
	
	
	Mountain
	
	

	min
	0.60 
	0.30 
	min
	0.55 
	0.27 

	max
	0.66 
	0.61 
	max
	0.66 
	0.65 

	mean
	0.63 
	0.45 
	mean
	0.62 
	0.47 

	STD
	0.02 
	0.08 
	STD
	0.02 
	0.08 


Table S5. Factor loadings for the principal factors extracted for the polycyclic aromatic hydrocarbon concentrations in soil

	
	In the Plain
	In Mountain

	
	PC1
	PC2
	PC1
	PC2
	PC3

	NAP
	0.66 
	0.27 
	0.16 
	0.96 
	-0.15 

	ANY
	0.63 
	0.65 
	0.20 
	0.97 
	-0.01 

	ACE
	0.47 
	0.79 
	0.97 
	0.07 
	-0.12 

	FLO
	0.46 
	0.74 
	0.36 
	0.92 
	-0.09 

	PHE
	0.82 
	0.51 
	0.49 
	0.86 
	-0.09 

	ANT
	0.88 
	0.38 
	0.49 
	0.85 
	-0.13 

	RET
	0.34 
	0.61 
	-0.06 
	-0.06 
	0.98 

	FLA
	0.91 
	0.39 
	0.98 
	0.17 
	-0.05 

	PYR
	0.92 
	0.36 
	0.97 
	0.20 
	-0.08 

	BaA
	0.91 
	0.38 
	0.96 
	0.20 
	-0.14 

	CHR
	0.91 
	0.37 
	0.73 
	0.67 
	-0.08 

	BbF
	0.85 
	0.49 
	0.84 
	0.50 
	0.08 

	BkF
	0.93 
	0.35 
	0.96 
	0.26 
	-0.07 

	BaP
	0.91 
	0.38 
	0.96 
	0.25 
	-0.05 

	DahA
	0.80 
	0.58 
	0.84 
	0.51 
	0.05 

	PER
	0.90 
	0.38 
	0.99 
	0.12 
	-0.06 

	BeP
	0.90 
	0.42 
	0.75 
	0.66 
	-0.02 

	CPP
	0.11 
	0.93 
	-0.10 
	0.90 
	0.30 

	IcdP
	0.65 
	0.59 
	0.97 
	0.21 
	0.06 

	BghiP
	0.90 
	0.38 
	0.91 
	0.41 
	-0.05 

	COR
	0.62 
	0.65 
	0.83 
	0.47 
	0.15 


Extraction method: principal component analysis. 

Rotation method: varimax with Kaiser norm.

Table S6. Parameters used to calculate the incremental lifetime cancer risks

	Parameter
	Unit
	Child
	Adult
	Reference

	BW
	kg
	15
	61.5
	(Jia et al., 2021)

	EF
	day/year
	180
	180
	(Jia et al., 2021)

	ED
	year
	6
	24
	(Jia et al., 2021)

	IRinhalation
	m3/day
	10
	20
	(Jia et al., 2021)

	IRingestion
	mg/day
	200
	100
	(Jia et al., 2021)

	SA
	cm2/day
	2800
	5700
	(Jia et al., 2021)

	AF
	mg/cm2
	0.2
	0.07
	(Jia et al., 2021)

	ABS
	(
	0.13
	0.13
	(Jia et al., 2021)

	AT
	day
	25550
	25550
	(Jia et al., 2021)

	PEF
	m3/kg
	1.36×10109
	1.36×109
	(Jia et al., 2021)


Table S7. TEF values of individual PAHs for calculation of BaPeq
	Abbrev
	Full Name
	TEF
	Abbrev
	Full Name
	TEF

	NAP
	naphthalene
	0.001a
	BkF
	benzo(k)fluoranthene
	0.100a

	ACY
	acenaphthylene
	0.001a
	BaP
	benzo(a)pyrene
	1.000a

	ACE
	acenaphthene 
	0.001a
	IcdP
	indeno(l,2,3-cd)pyrene 
	0.100a

	FLO
	fluorene
	0.001a
	DahA
	dibenz(a,h)anthracene
	1.000a

	PHE
	phenanthrene
	0.001a
	BghiP
	benzo(g,h,i)perylene
	0.010a

	ANT
	anthracene 
	0.010a
	PER
	perylene
	0.001b

	FLA
	fluoranthene
	0.001a
	BeP
	benzo(e)pyrene
	0.010b

	PYR
	pyrene
	0.001a
	COR
	Coronene
	0.001b

	BaA
	benzo(a)anthracene
	0.100a
	CPP
	cyclopenta[c,d]pyrene 
	0.100b

	CHR
	chrysene
	0.010a
	RET
	retene
	0.040 c

	BbF
	benzo(b)fluoranthene
	0.100a
	
	
	


a (Nisbet et al., 1992)
b (Malcolm and Dobson, 1994)
c (Billiard et al., 2004)

Table S8. Incremental lifetime cancer risks (ILCRs) for soil from the Taiyuan City
	Exposure pathway
	Child
	Adult

	
	ILCRingestion
	ILCRdermal
	ILCRinhalation
	Cancer risk
	ILCRingestion
	ILCRdermal
	ILCRinhalation
	Cancer risk

	In plain

	min
	3.4×10-8
	4.2×10-8
	6.6×10-13
	7.6×10-8
	2.6×10-8
	4.7×10-8
	2.1×10-12
	7.3×10-8

	max
	1.8×10-6
	2.2×10-6
	3.4×10-11
	4.0×10-6
	1.4×10-6
	2.4×10-6
	1.1×10-10
	3.8×10-6

	mean
	3.4×10-7
	4.3×10-7
	6.7×10-12
	7.7×10-7
	2.7×10-7
	4.8×10-7
	2.1×10-11
	7.5×10-7

	median
	2.0×10-7
	2.4×10-7
	3.8×10-12
	4.4×10-7
	1.5×10-7
	2.7×10-7
	1.2×10-11
	4.2×10-7

	In mountain

	min
	9.8×10-9
	1.2×10-8
	1.9×10-13
	2.2×10-8
	7.7×10-9
	1.4×10-8
	5.9×10-13
	2.1×10-8

	max
	4.5×10-7
	5.6×10-7
	8.7×10-12
	1.0×10-6
	3.5×10-7
	6.2×10-7
	2.7×10-11
	9.8×10-7

	mean
	1.1×10-7
	1.4×10-7
	2.1×10-12
	2.5×10-7
	8.6×10-8
	1.5×10-7
	6.7×10-12
	2.4×10-7

	median
	6.9×10-8
	8.6×10-8
	1.3×10-12
	1.6×10-7
	5.4×10-8
	9.6×10-8
	4.2×10-12
	1.5×10-7
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