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Method for sample collection: soil depth
Due to the low water solubility and high binding ability with soil organic matter, PAHs are mainly distributed in the depth range of 0–30cm1. Regardless of whether the sampling site is in a city, paddy field or dry land, the concentration of PAHs at 0–10 cm, 10–20 cm and 20–30 cm maintained relatively high levels and the composition of PAHs did not change significantly with the sampling depth2. In this study, 0–30 cm of soil is mixed to measure the total amount of PAHs in Beijing. The depth of 0–30 cm is widely used in soil sampling for PAH analyses 3-5, and this sampling depth was also adopted by the published literature collection work 6.

Table S1. Normal test after logarithmic transformation of ∑16PAHs concentration nationwide.
	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Log ∑16PAHs concentration
	0.053
	1664
	0.000
	0.977
	1664
	0.000

	a. Lilliefors Significance Correction



Table S2. Normal test after logarithmic transformation and normal score transformation of ∑16PAHs concentration nationwide.
	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Normal Score of Log ∑16PAHs concentration using Blom's Formula
	0.002
	1636
	0.200*
	1.000
	1636
	1.000

	a. Lilliefors Significance Correction
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Fig. S1. Normal test after logarithmic transformation of ∑16PAHs concentration nationwide.
[image: ]
Fig. S2. Normal test after logarithmic transformation and normal score transformation of ∑16PAHs concentration nationwide.
[image: ][image: ][image: ][image: ]
Fig. S3 Logarithmic correlations between concentration of PAHs and fossil energy consumption per unit area, gross regional product per unit area, industrial output per unit area, as well as population density. Dots represent the measured data for each province, and the mean values (dot) and SEs (error bars) of complied soil PAHs concentration during 2001 to 2019 were applied in the analysis. The red line denotes the fitted results. 
[image: ]

Fig. S4. The sampling sites from ‘2001–2005’ and ‘2011–2015’ periods for the urban samples in three typical regions: the Beijing–Tianjin–Hebei city cluster, the Liaoning industrial base and the Pearl River Delta city cluster.
[image: ]
Fig. S5. The sampling sites from ‘2001–2005’ and ‘2011–2015’ periods for the suburban samples in three typical regions: the Beijing–Tianjin–Hebei city cluster, the Liaoning industrial base and the Pearl River Delta city cluster.
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[image: ][image: ]Fig. S6. The sampling sites from the ‘2001-2005’ and ‘2011-2015’ periods for the rural samples in three typical regions: the Beijing-Tianjin-Hebei city cluster, the Liaoning industrial base and the Pearl River Delta city cluster.


[bookmark: _Hlk68911155] Fig. S7. Changes in the source composition of PAHs in China topsoil from the “2001–2005” to “2011–2015” period (left) and in Beijing from 2008 to 2019 (right).
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Fig. S8 Percentages of total energy consumption (%) from coal, petroleum, natural gas, and primary electricity and other energy consumption between 2000 and 2019. The data are from the China Statistical Yearbook.[image: ]

Figure S9. Daily consumption of main energy varieties in Beijing from 2002 to 2019. The data are from the Beijing Statistical Yearbook.
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