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Table S1:

The daily average concentrations of PM2s, SO, NO,, CO and Os, average

temperature (T) and daily solar radiation in Changchun, Shanghai and Guangzhou during filter

sampling dates

Solar
Sampling PMa2s SO, NO; Cco O3 T | radiation
Sample ID Date (mgm>) | (ugm™) | (ugm>) | (mgm™) | (ugm>) |(°C)| (Jecm™)
04/01/2014 | 222 72 63 1.5 43 |-14| 841*
Changchun | 24/01/2014 | 162 77 51 1.4 70 |-11| 485F
29/01/2014 | 185 70 29 0.9 58 -9 | OS76*
01/01/2014 | 171 63 99 1.7 61 10 | 1133*
Shanghai | 19/01/2014 | 159 33 61 1.3 74 7 | 1307
20/01/2014 | 172 59 76 1.8 42 6 994
05/01/2014 | 152 39 89 1.4 113 16 | 1372
Guangzhou | 06/01/2014 | 138 42 109 1.7 117 15 | 1164
11/01/2014 | 138 24 80 1.6 69 16 | 1329
The data of SO2, NO2, CO, Osand T have been taken from an open air quality database (www.aqgistudy.cn), while
the data of solar radiation wereprovided by the World Radiation Data Centre

(http://wrdc.mgo.rssi.ru/wrdc_en_new.htm). * Since the data of solar radiation for Changchun (43.54°N, 125.13°E)
are not available, here we present the daily solar radiation data observed for Shengyang (41.44° N, 123.31°E),
which is located quite close to Changchun.

Table S2: The concentrations (ug m™) of organic carbon (OC), elemental carbon (EC) and

inorganic ions in the filter samples of each city.

Sampling | OC | EC | CIF | NOs | SO4 | Na* | NHs" | K* | Mg? | Ca*
Sample ID Date
04/01/2014 68 7.1 | 13.69 9.77 2281 | 084 | 10.70 | 1.78 | 0.06 | 1.12
24/01/2014 | 42 | 7.9 | 312 | 25.26 | 28.84 | 0.42 | 13.00 | 1.99 | 0.09 | 0.54
Changchun | 59/01/2014 | 28 | 7.6 | 258 | 11.45 | 10.65 | 0.60 | 563 | 1.38 | 0.31 | 2.92
Average 46 7.5 6.47 1549 | 20.77 | 0.62 9.78 1.72 | 0.15 | 1.53
+*SD +20 | +0.4 | £6.26 | +8.50 | +9.27 | +0.21 | +3.78 | +0.31 | +0.13 | +1.24
01/01/2014 | 34 | 54 | 419 | 2112 | 1248 | 045 | 7.14 | 163 | 0.21 | 5.04
19/01/2014 20 45 | 3.00 | 3891 | 27.31 | 0.48 | 16.55 | 1.43 | 0.08 | 0.88
Shanghai | 50/01/2014 | 19 | 5.4 | 3.28 | 2460 | 20.02 | 0.80 | 9.02 | 1.44 | 0.31 | 4.63
Average 24 51 | 349 | 2821 | 1993 | 0.58 | 10.90 | 1.50 | 0.20 | 3.52
+SD +8 +05 | £+0.62 | +9.43 | £7.41 | +0.19 | +4.98 | +0.11 | +0.12 | +2.30
05/01/2014 | 26 | 41 | 193 | 2474 | 2239 | 059 | 1051 | 1.93 | 0.25 | 1.61
06/01/2014 23 4.1 2.42 23.67 | 2548 | 0.79 | 11.40 | 1.73 | 0.25 | 1.32
Guangzhou | 11/01/2014 | 27 | 5.0 | 228 | 25.48 | 19.83 | 0.68 | 10.05 | 1.59 | 0.18 | 1.52
Average 25 4.4 2.21 2463 | 2256 | 0.69 | 10.65 | 1.75 | 0.23 | 1.48
+SD +2 +0.5 | #0.25 | +0.91 | +2.83 | +0.10 | +0.69 | +0.17 | +0.04 | +0.15

*SD refers to standard deviation.



http://www.aqistudy.cn/

Changchun_Jan 04 Changchun_Jan 24

w w w
o o o
e @ w
e & &
z z z
3 3 3
< < 2
® ® ®
* * *
@ 2 @
e g =4
3 3 3
@ 2 @
3 3 g
< < <
@ @ @
2 2 2
3 ] ]
b = =

00 00 00
01/05 01/04 01125 01724

.| Shanghai_Jan 01 3 . |Shanghai_Jan'19 « | Shanghai_Jan 20

2 8 . 8

Z & &

z - 3 r

8 18 3

s 5 s

® = ®

* * *

o @ o

g g g

3 3 8

0
§ § - 3

Guangzhou_Jan 0 Guangzhou_Jan 06 Guangzhou_Jan 1

w w w
& S &
o 2 e
z = z
~ ~ B
5 5 5
P @ o
& Q| ]
B w &
* * *
@ o @
8 g g
g E g
o o o
[} 12 o0
o E o

3500
2 %02 2001 Q seenEee 1500
: 2|: - e
k-] 1500 | & 1000 2| o0 0
] [t it 1 [ { [P i cana e . B e
2 w|= 500 [ 2 AR

0‘0’

37

38
39
40

41

42

43

44

45

Figure S1. 48 hours back trajectories of air arriving at the three cities (Changchun, Shanghai and
Guangzhou) during the sampling time calculated using the NOAA HYSPLIT model (Rolph et al.,
2017).
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Figure S2. Double bond equivalent (DBE) versus carbon number for all CHO— compounds for all
sample locations. The molecular formula represents the abundance-weighted average CHO—
formula and the area of the circles is proportional to the absolute peak abundance of an individual
compound. The color bar denotes the aromaticity equivalent (gray with Xc < 2.50, purple with 2.50
< Xc < 2.70 and red with Xc >2.70). The pie charts show the percentage of each Xc category (i.e.,
gray color-coded compounds, purple color-coded compounds and red color-coded compounds) in

each sample in terms of peak abundance.
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Figure S3. Classification of CHON+ compounds into different subgroups according to O/N ratios

in their formulas. The y-axis indicates the relative contribution of each subgroup to the sum of peak

abundance of CHON+ compounds.
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Figure S4. Classification of CHON— compounds into different subgroups according to nitrogen
atoms number in their formulas. The y-axis indicates the relative contribution of each subgroup to

the sum of peak abundance of all CHON- compounds.
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Figure S5. Classification of CHON+ compounds into different subgroups according to nitrogen
atoms number in their formulas. The y-axis indicates the relative contribution of each subgroup to

the sum of peak abundance of all CHON+ compounds.
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Figure S6. Double bond equivalent (DBE) versus carbon number for all CHON— compounds for
all sample locations. The molecular formula represents the abundance-weighted average CHON-
formula and the area of circles is proportional to the absolute peak abundance of an individual
compound. The color bar denotes the aromaticity equivalent (gray with Xc < 2.50, purple with 2.50
< Xc < 2.70 and red with Xc >2.70). The pie charts show the percentage of each Xc category (i.e.,
gray color-coded compounds, purple color-coded compounds and red color-coded compounds) in

each sample in terms of peak abundance.
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Figure S7. Double bond equivalent (DBE) vs C number for all CHON+ compounds of all samples.
The molecular formula represents the abundance-weighted average CHON+ formula and the area
of the circles is proportional to the fourth root of the peak abundance of an individual compound
(the diagram with circle area related to absolute peak abundance is presented in Fig. S8). The color
bar denotes the aromaticity equivalent (gray with Xc < 2.50, purple with 2.50 < Xc¢ < 2.70 and red
with Xc > 2.70). The pie charts show the percentage of each Xc category (i.e., gray color-coded
compounds, purple color-coded compounds and red color-coded compounds) in each sample in

terms of peak abundance.
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Figure S8. Double bond equivalent (DBE) vs C number for all CHON+ compounds of all samples.
The molecular formula represents the abundance-weighted average CHON+ formula and the area
of the circles is proportional to the absolute peak abundance of an individual compound. The color
bar denotes the aromaticity equivalent (gray with Xc < 2.50, purple with 2.50 < Xc < 2.70 and red
with Xc > 2.70). The pie charts show the percentage of each Xc category (i.e., gray color-coded
compounds, purple color-coded compounds and red color-coded compounds) in each sample in

terms of peak abundance.
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Figure S9. Classification of CHN+ compounds into different subgroups according to nitrogen
atoms number in their formulas. The y-axis indicates the relative contribution of each subgroup to

the sum of peak abundance of all CHN+ compounds.
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Figure S10. Van Krevelen diagrams for CHN+ compounds in Changchun, Shanghai and
Guangzhou samples. The area of circles is proportional to the absolute peak abundance of an
individual compound and the color bar denotes the aromaticity equivalent (gray with Xc < 2.50,
purple with 2.50 < Xc < 2.70 and red with Xc > 2.70). The pie charts show the percentage of each
Xc category (i.e., gray color-coded compounds, purple color-coded compounds and red color-

coded compounds) in each sample in terms of peak abundance.
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Figure S11. Double bond equivalent (DBE) versus carbon number for all CHOS— compounds for
all sample locations. The molecular formula represents the abundance-weighted average CHOS—
formula and the area of circles is proportional to the absolute peak abundance of an individual
compound. The color bar denotes the aromaticity equivalent (gray with Xc < 2.50, purple with 2.50
< Xc < 2.70 and red with Xc >2.70). The pie charts show the percentage of each Xc category (i.e.,
gray color-coded compounds, purple color-coded compounds and red color-coded compounds) in

each sample in terms of peak abundance.
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