	Table 1 Soil heavy metal pollution assessment and ecological risk classification

	Grade
	Single factor pollution
index method(Pi)
	Nemero pollution
index method(PI)
	Risk level
	Potential ecological hazard index

	
	
	
	
	Single potential
ecological hazard
coefficient()
	Comprehensive potentialecological hazard
coefficient (RI)

	Clean
	Pi≤1
	PI≤0.7
	[bookmark: _Hlk65078478]Slight
	<30
	RI<106

	Slight pollution
	1＜Pi≤2
	0.7＜PI≤1.0
	[bookmark: _Hlk65079593]Moderate
	30≤<60
	106≤RI<212

	Mild pollution
	2＜Pi ≤3
	1.0＜PI≤2.0
	[bookmark: _Hlk65078005]Strong
	60≤<120
	212≤RI<425

	[bookmark: _Hlk65073188]Moderate pollution
	3＜Pi≤5
	2.0＜PI≤3.0
	Very strong
	120≤<240
	≥425

	Heavy pollution
	Pi＞5
	PI＞3.0
	Extremely strong
	≥240
	









	Table 2 Heavy metal contents in soil around coal-fired power plant

	Statistical
	Minimum
	Maximum
	Average
	Standard
deviation
	Coefficient
of variation
	The national soil environmental quality standard
(6.5＜pH≤7.5)
	The background value of Anhui Province

	Cr
	62.58
	142.37
	109.39
	21.76
	0.20
	200.0
	62.6

	Cu
	14.6
	32.83
	22.72
	5.94
	0.26
	100.0
	19.3

	Mn
	535.32
	730.71
	655.02
	46.88
	0.07
	-
	452.0

	Pb
	29.93
	49.69
	41.71
	6.53
	0.16
	120.0
	58.6

	Zn
	60.55
	97.29
	79.69
	10.95
	0.14
	250.0
	26.0

	Hg
	0.02
	0.07
	0.05
	0.01
	0.26
	2.4
	0.03

	AS
	15.18
	22.82
	18.96
	2.00
	0.11
	30.0
	8.4

	Cd
	0.18
	0.74
	0.41
	0.15
	0.36
	0.3
	0.1







	

Table 3 Comparison of the heavy metal  average concentrations in soils around the power plants with the others researches
	

	Area
	Cr
	Mn
	Cu
	Zn
	As
	Cd
	Hg
	Pb
	Literature

	Maliantai
	106.6
	
	41.4
	75.9
	
	
	
	38.2
	（Fu，etal.，2010）

	Karst
	61
	
	72.5
	118.5
	
	0.23
	0.55
	63.7
	(FAN，etal.， 2016)

	Dawukou
	191.5
	
	45.3
	65.6
	10.7
	
	
	60.3
	（Fu，etal.，2011）

	Baoji
	94
	701.6
	30.4
	80.1
	
	
	
	27.9
	(LI，etal.， 2012)

	Afsin-Elbistan，Turkey
	62.4
	
	29.9
	89.2
	
	6.3
	
	26.7
	(Çayır，etal.， 2012)

	Jinsha
	52.6
	
	35.5
	
	26.4
	0.62
	0.7
	46
	(Xianfei et al., 2017)

	Greece
	77.5
	
	21.3
	47.1
	
	
	
	14.8
	(Stalikas，etal.， 1997)

	Anhui
	62.7
	571.7
	36.9
	67.4
	14
	0.23
	0.019
	23.9
	(Lv， et al., 2019)

	Serbia
	66.62
	461
	36.02
	
	
	
	
	58.13
	(Tanić，etal.， 2018)

	Elbistan
	74.08
	
	74.08
	
	
	
	
	29.88
	(Cayir，etal.，2012)

	Thisstudy
	109.39
	655.0
	22.72
	79.69
	18.96
	0.41
	0.05
	41.71
	

	Controlpoint
	32.93
	590.52
	19.73
	65.02
	7.99
	0.11
	0.03
	26.69
	






	Table 4 Single factor and Nemerow pollution index of soil from different directions around the power plant

	Item
	Dominant upwind direction
	
	Dominant downwind direction
	
	Sub-dominant downwind direction
	
	downwind direction of dominant wind 45° angle
	Control point

	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	

	Cr
	2.05 
	2.02 
	1.74 
	1.56 
	
	2.07 
	2.27 
	1.97 
	1.89 
	
	1.74 
	1.58 
	1.65 
	1.00 
	
	1.56 
	2.16 
	1.20 
	1.51 
	0.53 

	Cu
	1.70 
	1.55 
	1.45 
	1.04 
	
	1.04 
	1.47 
	1.58 
	1.00 
	
	0.97 
	1.45 
	0.84 
	0.86 
	
	0.95 
	0.94 
	1.22 
	0.76 
	1.02 

	Mn
	1.43 
	1.36 
	1.45 
	1.60 
	
	1.54 
	1.18 
	1.36 
	1.44 
	
	1.45 
	1.55 
	1.44 
	1.62 
	
	1.45 
	1.40 
	1.42 
	1.49 
	1.31 

	Pb
	1.50 
	1.15 
	1.25 
	1.18 
	
	1.87 
	1.88 
	1.82 
	1.79 
	
	1.86 
	1.62 
	1.54 
	1.47 
	
	1.91 
	1.62 
	1.67 
	1.53 
	1.03 

	Zn
	1.37 
	1.66 
	1.47 
	1.33 
	
	1.52 
	1.31 
	1.35 
	1.55 
	
	1.30 
	1.03 
	1.09 
	1.09 
	
	1.33 
	1.62 
	1.49 
	1.23 
	1.11 

	Hg
	1.27 
	1.39 
	0.75 
	0.80 
	
	1.90 
	2.07 
	1.47 
	1.33 
	
	1.64 
	1.48 
	1.45 
	1.09 
	
	1.58 
	1.33 
	1.09 
	1.18 
	0.97 

	AS
	1.99 
	2.19 
	2.06 
	1.81 
	
	2.61 
	2.72 
	2.46 
	2.24 
	
	2.14 
	2.31 
	2.17 
	2.09 
	
	2.55 
	2.34 
	2.30 
	2.16 
	0.91 

	Cd
	2.60 
	2.40 
	2.90 
	1.80 
	
	6.50 
	7.40 
	5.60 
	4.20 
	
	4.10 
	4.70 
	3.90 
	3.40 
	
	4.10 
	4.30 
	3.80 
	3.20 
	1.13 

	PI
	1.42
	
	2.02
	
	1.70
	
	1.68
	1.08 

	Pollution
Grade
	Mild pollution
	
	Moderate pollution
	
	Mild pollution
	
	Mild pollution
	Mild pollution






	Table 5 Potential ecological risk index of heavy metals in soils from different directions around the power plant

	Item
	Dominant upwind direction
	
	Dominant downwind direction
	
	Sub-dominant downwind direction
	
	downwind direction of dominant wind 45° angle
	Control point

	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	
	500 
	1000 
	1500 
	2000 
	

	Cr
	4.10 
	4.05 
	3.48 
	3.12 
	
	4.13 
	4.55 
	3.93 
	3.79 
	
	3.48 
	3.15 
	3.29 
	3.12 
	
	4.31 
	2.40 
	3.02 
	2.00 
	1.05 

	Cu
	8.51 
	7.76 
	7.26 
	5.21 
	
	5.21 
	7.34 
	7.90 
	5.02 
	
	4.87 
	7.26 
	4.20 
	4.73 
	
	4.72 
	6.11 
	3.78 
	4.30 
	5.11 

	Mn
	1.43 
	1.36 
	1.45 
	1.60 
	
	1.54
	1.18 
	1.36 
	1.44 
	
	1.45 
	1.55 
	1.44 
	1.45 
	
	1.40 
	1.42 
	1.49 
	1.62 
	1.31 

	Pb
	7.50 
	5.76 
	6.23 
	5.90 
	
	9.34 
	9.41 
	9.11 
	8.97 
	
	9.31 
	8.09 
	7.70 
	9.56 
	
	8.12 
	8.33 
	7.67 
	7.35 
	5.13 

	Zn
	1.37 
	1.66 
	1.47 
	1.33 
	
	1.52 
	1.31 
	1.35 
	1.55 
	
	1.30 
	1.03 
	1.09 
	1.33 
	
	1.62 
	1.49 
	1.23 
	1.09 
	1.11 

	Hg
	50.91 
	55.76 
	29.94 
	31.88 
	
	75.88 
	82.79 
	58.91 
	53.33 
	
	65.45 
	59.39 
	58.18 
	63.03 
	
	53.33 
	43.64 
	47.27 
	43.64 
	38.74 

	AS
	19.86 
	21.86 
	20.56 
	18.07 
	
	26.08 
	27.17 
	24.63 
	22.43 
	
	21.38 
	23.07 
	21.65 
	25.46 
	
	23.43 
	23.00 
	21.63 
	20.90 
	9.14 

	Cd
	78.00 
	72.00 
	87.00 
	54.00 
	
	195.00 
	222.00 
	168.00 
	126.00 
	
	123.00 
	141.00 
	117.00 
	123.00 
	
	129.00 
	114.00 
	96.00 
	102.00 
	34.00

	RI
	155.09 
	
	293.04
	
	218.07
	
	210.02
	95.59

	Risk level
	Moderate
	
	Strong
	
	Strong
	
	Moderate
	Slight





	Table 6 Correlation coefficients of heavy metals in surface soils

	Heavy
metals
	Cr
	Cu
	Mn
	Pb
	Zn
	Hg
	As
	Cd

	Cr
	1
	
	
	
	
	
	
	

	Cu
	0.442
	1
	
	
	
	
	
	

	Mn
	-.634**
	-0.447
	1
	
	
	
	
	

	Pb
	0.204
	-0.167
	-0.308
	1
	
	
	
	

	Zn
	0.513*
	0.213
	-0.356
	-0.078
	1
	
	
	

	Hg
	0.406
	0.088
	-0.477
	0.639**
	-0.125
	1
	
	

	As
	0.392
	0.077
	0.534*
	0.761**
	0.132
	0.773**
	1
	

	Cd
	0.426
	0.081
	-0.462
	0.791**
	-0.044
	0.782**
	0.896**
	1

	N=16; the lower left of the tablewas the correlationcoefficient，and the upper right was the significance level Pvalue，
**: the P value was extremely significant (P＜0.01); * : the P value wassignificant (P＜0.05).















