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Table S1. Mean values (+ SD) of various parameters observed in different periods and locations.

Northern cities in China

Parameter HEB TY XA
Average Clean period Poll. period Average Clean period Poll. period Average Clean period Poll. period
T (°C) 1727542 -17.04+72 -17.58 + 1.62 2.56+2.14 3+£2.69 -1.95+0.95 1.69 +2.24 1914236 139+228
RH (%) 66.16 +6.15 63.84 £4.52 69.4+7.12 42.74 £8.78 36.18£3.62 51.93 +3.41 49.27+17.47 393+7.78 6323 £18.2
ALW 31.53 £24.65 17.35 £ 13.66 51.39+£23.38 21.18+21.21 7.5+5.98 40.33 £19.94 51.63 £ 81.74 7.72 +5.69 113.11£101.13
pH 4.35+1.08 3.96+1.28 4.89+£0.35 5.99+0.92 6.52+0.85 525+0.28 5.13+£0.90 5.36+1.07 4.82+0.56
SR (W m'z) 71.11+6.34 70.27 £ 6.66 723 +6.41 119.95+17.58 124.06 £+ 16.06 114.2 £ 19.81 141.74 £ 31.62 159.05 + 18.81 117.51 +30.98
PBLH (m) 339.03 +191.45 457.34£162.41 173.40 £ 49.43 410.47 £361.30 600.59 +368.43 144.30 £ 59.63 166.74 £ 67.59 176.70 + 84.45 152.80 + 38.10
-OH (x10° molecule cm™) | 3.05+1.25 3.54+1.23 2.35+1.00 3.00+2.14 427+1.96 1.22+0.31 1.70 = 1.14 2.42+0.86 0.68+0.51
SOz (ug m3) 56.24 + 18.84 44.45+10.23 7275+ 15.34 60.36 + 40.28 31.62 +23.46 100.6 + 12.94 3173+ 12.13 24.15+5.08 4234=11.16
PM2s (ug m‘3) 90.62 + 65.15 4531+ 18.11 154.04 £ 50.60 81.02 £ 65.20 33.58 £20.46 147.45 £ 40.08 115.33 + 88.85 52.45+16.8 203.37 £ 68.42
03 (ug m’3) 37.84£10.47 43.88 £8.21 29.38 £6.86 30.07 £22.84 43.57+21.10 11.18+1.04 24.67+13.35 3141 +11.8 1523 +£9.53
NOs™ (ug m’3) 9.16 + 6.64 7.66 +7.74 11.25+4.68 14.95 + 14.27 6.50+£2.83 26.78 £15.75 40.56 +31.79 20.89+£10.2 68.11 +£31.58
SO4* (ug m™) 11.45+7.34 726+3.73 17.31£7.33 1651+ 13.23 9.17+135 29361531 21.58+17.3 11.14+3.05 3619+ 18.75
Ca?* (ug m?) 0.93%039 0.72+0.30 12340231 6.09+1.72 521+ 1.67 731085 6.69+5.72 485+192 9.26+8.38
Mgt (g m?) 0.10+0.06 0.09 +0.08 0.10 +0.03 0.34+0.13 0.25+0.07 0.47 £0.09 0.36+0.36 0.21 £0.09 0.56+0.51
NHI (ng m‘3) 8.23+5.71 5.26+3.63 12.39+5.72 12.11 + 11.66 5.86+1.64 20.86 + 14.34 20.58 £17.78 8.79+2.98 37.1+£16.5
nss-K* (ug m?) 1.87 +1.37 1.10+0.70 2.94+139 1.19+0.97 063025 1,98+ 1.09 2.63+1.99 1.63+0.91 4.05+232
nss-Cl (ug m‘3) 5.19+4.44 2.81+2.24 8.51+4.79 6.51 +5.60 3.49+2.20 10.74 £6.37 6.01 +3.82 438+2.10 83+4.71
CsH1704S™ (ng m™®) 0.210.09 0.21+0.12 0.20 £0.05 0.49=021 043021 0.57+0.20 0.49+0.16 0.51+0.20 0.46 +0.09
CsH706S™ (ng m™>) 17.90 + 11.61 21.93 +13.51 1227 +5.37 12.19+3.18 12.03+3.14 12.42+3.59 12.75 +3.61 13.93+4.12 11.08 £2.10
4NP (ng m?) 10.57+5.73 9.23 +6.74 12.46 + 3.82 11.68 +2.88 1123 £347 1231+ 1.97 12.77 £ 3.51 12.88 + 4.25 12.62 £ 2.60
3M4NP (ng m‘3) 2.96 £1.49 2.64+£1.70 340+£1.15 4.75+222 5.67+2.18 3.48 £1.70 2.89£1.08 3.18+£1.29 2.4740.58
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2M4NP (ng m?) 3.74 197 331+231 434+138 447 +2.04 524+2.17 3394135 339+ 1.18 3.78 + 141 2.85 +0.48
2,4DNP (ng m) 0.38 +£0.20 0.35+0.19 0.42 +£0.21 2.68 +1.70 1.78 £0.86 3.95+1.85 1.87+1.20 1.57+041 227+1.83
Total NPs (ng m’3) 17.65+9.28 15.53 £10.89 20.62 +6.34 23.59+£6.79 23.92£8.00 23.12+£5.49 20.92 +5.64 21.42+6.73 20.22 +4.31
4M5NC (ng m) 0.42+0.31 0.32+0.16 0.56 £0.44 0.49 £0.32 0.47+0.33 0.51+£0.35 0.19+0.12 022+0.16 0.16+0
4NC (ng m3) 20.71+7.55 17.85+7.57 24.71 £6.02 9.84+6.24 7.89 +3.64 12.58 £8.43 15.5+5.50 17.15£5.6 13.19 £4.96
Total NCs (ng m™) 21.13£7.55 18.17£7.48 25.27 £6.00 10.33 £6.28 8.36 £3.82 13.09 +8.38 15.69 £5.51 17.37£5.61 13.35£4.96
5NSA (ng m3) 0.41+0.36 0.34+043 0.51+£0.25 0.73 £ 0.66 0.35+£0.26 1.28£0.68 1.08 £0.41 0.78 £0.20 1.50£0.11
3NSA (ng m3) 0.55+0.48 0.45+0.55 0.69 +£0.38 0.67£0.82 0.18+£0.19 1.35+£0.89 1.15+£0.77 0.55+0.19 1.99+£0.27
Total NSAs (ng m3) 0.96 +0.84 0.80+0.97 1.20+£0.62 1.40 £ 1.47 0.53+0.43 2.62+1.57 223+1.16 1.33+0.34 3.49+0.37
4NG (ng m™) 5.12+1.90 4.18 +1.80 643+1.18 2.98+1.77 294+1.73 3.04+2.03 3294143 375+ 147 2.64+1.24
Total NACs (ng m>) 44.87+17.83 38.68 £19.19 53.52+12.70 383+122 35.75+12.81 41.87 £ 11.66 42.13+12.13 43.87£13.64 39.7+£10.63
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Table S2. Mean values (+ SD) of various parameters observed in different periods and locations.

Northern cities in China

Parameter LZ BJ
Average Clean period Poll. period Average Clean period Poll. period
T (°C) -5.72+£2.77 -7.26 +£2.30 -3.56 £ 1.79 -1.58 £2.21 -1.16 £2.20 -2.83+2.10
RH (%) 53.85+10.59 58.14+11.03 47.85+6.98 48.53 £21.71 39.59 + 14.70 75.34+17.00
ALW 20.44 +13.37 17.03 +15.84 2522 +£8.16 26.48 +42.79 9.9 0+ 15.37 76.24 + 64.6
pH 5.18+0.93 4.86+£0.36 5.64+1.33 6.31+1.80 6.96 +1.59 4.37+045
SR (W m'z) 139.16 £ 13.98 136.92 + 18.18 142.28 £4.54 112.91 £9.06 112.31+10.26 114.70 + 4.93
PBLH (m) 273.10 £163.15 347.22 +£174.53 169.32 £ 66.57 407.88 +£327.18 466.34 £351.64 232.48 +£180.68
-OH (x10° molecule cm™) 2.22+1.74 3.19+1.65 0.85+0.50 3.67+1.84 4.41£1.45 1.45+0.64
SOz (ng m'3) 48.00 £20.40 35.77+15.67 65.13+12.15 6.95+3.34 6.59+3.24 8.04+4.10
PMzs (ug m>) 86.37 +42.14 54.16 + 14.04 131.46 £ 15.17 52.67+53.71 2599 +£21.38 132.71 £35.00
O3 (ug m3) 30.36 +12.83 36.29 £ 14.15 22.06 £2.24 31.15+£18.29 37.24 +16.73 12.89 +7.39
NO;z™ (ug m) 19.91 £ 14.91 12.00 + 6.59 30.99 + 16.83 10.77 £ 15.24 438+5.57 29.96 £20.43
S04 (ug m) 1815+ 11.7 11.61 +4.56 27.31+12.87 7.40 + 8.46 3.89 +3.86 17.91 % 10.65
Ca?* (ug m?) 5.83 £3.90 4,03+ 1.00 8.35+5.18 233+0.74 2.5240.49 175+ 1.16
Mg?" (ug m?) 0314036 0.17 +0.04 0.51+0.51 0.15 +0.03 0.14 +0.02 0.17 +0.04
NH; (ug m?) 10.13 £7.04 6.78 +3.08 14.82 £ 8.65 6.6+9.50 2.68 +3.04 1837+ 13.50
nss-K* (ug m?) 0.66 £ 0.41 039021 1.03 +0.30 0.57+£0.49 0.40 +0.32 1.08 +0.61
nss-Cl- (ug m?) 123+ 1.14 0.83+0.72 1.78 £ 1.46 2.03+1.90 140+ 1.17 3.92+£2.68
CsH1704S™ (ng m™) 0.42+0.18 035+0.19 052+0.11 0.29 +0.08 0.27 +0.09 032 +0.05
CsH706S™ (ng m™) 11.48+3.79 1243 £4.72 10.14 + 1.53 9.60 + 3.64 10.02 +4.14 834+ 111
4NP (ng n3) 6.53+2.43 535+1.88 8174227 631+232 6.35%2.60 620+ 1.60
3M4NP (ng m™) 1.69 +0.47 1.60£0.53 1.82+£0.39 2.00+0.83 2.24+0.80 1.26 +0.37
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2MA4NP (ng m3) 1.96 £ 0.60 1.74+0.57 227+0.56 2.08+0.73 230+0.71 1.42+0.11
2,4DNP (ng m?) 1.76 £2.92 1.01+0.66 283+451 1.06 = 0.63 1.18 £0.61 0.71 % 0.66
Total NPs (ng m3) 11.95+5.13 9.70 £3.31 15.09 +5.90 11.45 +3.50 12.07 +3.87 9.59+0.84
4M5NC (ng m?) 0.23+0.10 0.23 +0.09 023+0.11 027+0.13 028+0.13 0.26+0.12
4NC (ng mr?) 579 +3.70 4724312 7304427 48342091 470+331 522+1.56
Total NCs (ng m%) 6.02 +3.75 495+3.19 753 +432 510+2.97 4984339 548+1.54
5NSA (ng m™) 0.61 +0.42 0.39+0.25 0.92+0.43 0.47 +0.60 0244036 1.14+0.76
3NSA (ng m) 0.75 + 0.67 0.41+0.35 1.24+0.74 0.42+0.69 0.18+0.43 1144091
Total NSAs (ng m?) 1.36+ 1.09 0.80+0.59 216+ 1.17 0.89+1.28 0.42+0.78 2284+ 1.66
4NG (ng m?) 1.23+0.55 1.13+0.7 1.38+0.24 1.25+0.82 1324093 1.04+0.35
Total NACs (ng m?) 20.56 +7.95 16.57 £7.31 26.16+5.18 18.69 +7.14 18.79+8.19 18.39 +3.42
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Table S3. Mean values (+ SD) of various parameters observed in different periods and locations.

Southern cities

Parameter CD KM WH
Average Clean period Poll. period Average Clean period Poll. period Average Clean period Poll. period
T (°C) 5.82+1.29 648+ 1.19 490 +0.79 9.63+2.52 9.88 +2.98 9.12+1.42 3.89 £2.88 2.06 +2.48 5714203
RH (%) 74.75 £ 7.65 7148 +5.65 79.33 £ 8.26 68.25 +7.73 68.44 + 8.83 67.88 + 6.07 78.84 £ 11.53 81.94 £ 14.27 75.75 £ 8.10
ALW 6576 £96.89 | 13.76 +8.73 138.57 £ 119.76 | 8.18 £6.42 5.64 % 6.45 1328 +1.42 74.42 +89.97 82.53 £ 116.36 66.31 % 64.1
pH 3.51+0.38 343+0.18 3.62+0.57 4.06 + 1.61 433+193 3.52+0.48 3.49+0.82 357+ 1.16 3.41+035
SR (W m?) 138.45+40.09 | 117.27 £31.56 168.1 +32.29 176.3 + 54.5 176.03 + 60.38 176.83 +48.83 | 130.02 + 54.30 127.63 + 50.32 132.41 £ 62.79
PBLH (m) 36522+ 96.81 | 429.01 +71.34 275.90 + 3231 451.46 +155.51 503.28 + 155.05 | 347.82+ 10529 | 269.18 & 104.97 328.61 4 93.83 209.74 + 83.4
‘OH (x10° molecule cm™®) | 1.96 +1.32 2.04 £ 1.68 1.84 £0.76 8.14 £4.44 9.52 +4.58 540 +2.91 3.10+2.19 3.24 £2.59 2.96 +1.94
SOz (ug m™) 10.61 +2.86 9.24 +2.73 12.53 + 1.84 18.45 + 5.34 17.39 + 5.01 20.57 + 6.08 12.84 +6.17 8.60 £ 6.09 17.08 + 1.87
PM25 (ug m™) 85.58 £58.16 | 43.99+19.78 143.79£38.10 | 47.62+30.50 2828 +12.14 86.30 + 8.63 88.54 % 35.69 5843 +16.12 118.65 +19.13
03 (pug m3) 26.85 +9.37 2922 £10.67 2353+ 6.85 37.55£16.19 35.69 £ 12.67 4126 +23.65 2421£10.39 28.83 £11.36 19.59 & 7.55
NOs™ (ug m) 20.80£19.54 | 8.80=4.18 37.60 £ 20.47 4.83£3.80 3.11+2.73 8.29+3.42 19.13 £ 12.00 1125 £10.87 27.01 +7.04
S04 (ug m>) 1035+ 8.82 497+182 17.88+9.35 8.09 +4.53 571£3.18 12.84 +£2.52 9.52£5.17 7.63 £4.99 11.42 £5.02
Ca* (ug m?) 2.08 £1.20 1.85 £0.96 242+1.52 291 +1.07 2.57+083 3.59£1.30 2.34£1.60 1.67 £ 1.63 3.00 £ 137
Mg (ug m) 0.10 £ 0.06 0.08 £ 0.04 0.14 £0.06 0.08 £0.03 0.07£0.03 0.11 +0.02 0.11+0.06 0.07 £0.05 0.14 £ 0.05
NH; (ug m™) 10.6 £ 10.65 4.45+1.89 1921 £12.14 378 £2.67 247171 6.39£236 8.83 £4.64 714 £330 10.52+5.44
nss-K* (pug m3) 1.16 +£0.77 0.63 +0.49 1.90 +0.28 0.53 £0.36 0.31+0.14 0.95 +0.25 1.00 +0.61 0.51 4023 1.50 + 0.44
nss-Cl (pg m) 2.58 +1.92 157+ 1.11 3.99 +2.00 0.74 £0.38 0.63 +0.38 0.96 = 0.30 1.63+1.16 1.06 + 0.63 221+ 1.34
CsH1704S™ (ng m™®) 0.24 +0.06 0.23 +0.06 0.26 +0.07 0.45+0.36 0.31+0.30 0.73 +0.33 0.25+0.17 0.28 £0.18 021+0.16
CsH706S™ (ng m™®) 6.52 +1.95 5.81 + 1.81 7.50 = 1.86 6.03 +2.79 528 £2.97 7.54+1.87 492+1.76 438 +1.31 5.45£2.10
4NP (ng m*3) 523+238 3.89 +1.93 7.10 £ 1.59 132+ 0.96 1.18 £ 1.05 1.59 + 0.84 2.60 % 1.12 2.19+0.85 3.02+1.28
3M4NP (ng m*) 0.65 +0.29 0.54 +0.26 0.81+£0.27 0.20 £0.22 0.26 +0.24 0.07 £ 0.08 0.29 +0.20 0.25+0.19 0.32£0.22
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2M4NP (ng m™) 1.00 % 0.40 0.82+034 1.25+0.37 024+025 030 +0.28 0.12+0.14 0.42+029 037+026 046 +0.34
2,4DNP (ng m™) 0.46 +0.30 0.52+035 037+023 030 £0.16 0.25+0.17 041 £0.04 0.52+0.51 0.52 +0.58 0.53 +0.49
Total NPs (ng m™) 734+3.15 5.78 £2.78 9524235 2.05+1.38 1.99 + 1.59 2,18+ 1.02 3.83+1.88 333+1.78 434 +2.00
4M5NC (ng m?) 0.16 0 0.16 0 0.16 %0 0.26 £0.10 0.24 £0.05 032+0.15 0.18 £0.07 0.15+0 0.22 +0.09
4NC (ng m?) 843 +4.88 5.73£445 1221 £2.26 3.66 + 1.87 3.03 +1.96 4924088 3.40 £2.05 2.12+130 4.67+1.90
Total NCs (ng m) 8.59 +4.88 5.89 +4.45 1237226 3.93 +1.89 3274192 525 +1.00 3.58 +£2.08 226+ 130 489+1.92
5NSA (ng m) 0.78 £ 0.40 0.53 £031 1.14£0.15 0.18 £0.24 0.07 £0.14 0.40+0.28 0.55 +0.33 035 %036 0.74+0.14
3NSA (ng m?) 0.46 £ 039 0.19+0.17 0.85+0.23 0.04 £ 0.08 0.02 £0.07 0.08 £0.10 0424026 0324023 0.51+0.28
Total NSAs (ng m™) 124 +0.74 0.72 +0.43 1.98 +0.28 0224031 0.10 £0.20 0.48 £0.35 0.97 +0.52 0.68 £0.51 125 +0.37
4NG (ng m) 1.58 % 0.90 1.2340.89 2.08+0.70 0.67 % 0.31 0.57+0.33 0.86 +0.17 0.52 +0.30 036 =021 0.67 +0.29
Total NACs (ng m™) 18754937  13.62+8.44 25.95 + 4.88 6.88 +3.58 5.93 +3.88 878 £2.17 8.89 +4.34 6.63 £ 3.66 11.16 +3.98
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Table S4. Mean values (+ SD) of various parameters observed in different periods and locations.

Southern cities

Parameter HZ GZ GY
Average Clean period Poll. period Average Clean period Poll. period Average Clean period Poll. period
T (°C) 6.61 £2.49 5.08 £ 1.62 8.74 £1.85 159+3.25 142 +£3.00 18.29 £ 1.85 5.58+£3.29 493 +£3.22 8.81 £0.46
RH (%) 73.83 £17.61 76.84 £ 17.38 69.63 £+ 19.03 62.04 +£21.39 62.93 £28.03 60.79 £8.73 78.88 £20.50 84.34 £ 17.71 51.56 £2.92
ALW 64.64 £ 69.04 57.58 +£45.20 74.52 £99.17 19.62 £25.35 21.95+£33.76 16.35+5.84 37.64 +40.88 42.82 +£43.05 11.75 +£9.59
pH 3.37+0.59 3.54+£0.30 3.14+0.84 2.65 +£0.76 2.96 £0.87 2.21+£0.24 3.34+0.53 342+053 2.97 £0.55
SR (W m‘2) 128.11 £59.08 139.98 + 64.14 111.49 £ 53.26 140.30 £ 61.44 149.07 £ 77.60 128.02 +£32.02 124.02 £40.92 120.45 £38.20 141.87 £ 67.21
PBLH (m) 414.10 + 249.60 494.17 +£261.18 302.01 £205.12 404.53 £200.27 498.48 +208.57 273.01 +£89.32 380.66 + 182.81 373.32 £ 194.26 417.31 £157.42
-OH (x10%) 1.82+1.23 1.98 + 147 1.60 £ 0.91 4.06 +3.38 483 +4.18 2.99 + 1.66 3.98 +£2.47 4,01 +2.59 3.87 £2.56
SOz (ug m‘3) 13.12+3.59 11.37 £2.60 15.57+3.53 15.87+6.29 12.54 £ 5.960 20.53 £2.98 43.33 +£18.64 36.6 = 11.06 76.98 £ 1.38
PMa2s(ug m'3) 69.12 +£28.14 51.90 +20.62 93.23 £17.15 56.41 £ 33.06 32.13£17.95 90.40 + 6.85 49.47 +£26.17 40.08 + 14.71 96.44 £ 17.12
Os (ug m‘3) 26.39 £ 17.90 23.68 + 14.35 30.18 £23.26 34.62 £22.76 28.81 +£26.40 42.75+15.40 47.10 £ 31.46 38.54 £26.20 89.88 £ 17.80
NOs™ (ug m‘3) 18.91 £8.03 14.90 £ 7.15 2451 £5.78 6.43 £3.53 4474229 9.18 £3.20 498 +£3.76 4.14+3.14 9.21 £4.90
SO4> (ug m™) 9.92 £3.70 8.89 +3.86 1137 +3.29 896 £ 6.11 441 £268 15.34+2.20 9.04%5.15 741+3.14 17.22 +6.50
Ca?* (ug m?) 2.19 £ 1.60 1.82 £1.35 2.69 +1.92 1.01 £0.51 1.05 £ 0.66 0.94+0.19 171 £ 148 153152 2,60+ 1.19
1\/Ig24r (ng m‘3) 0.11 £0.06 0.09 £0.04 0.15£0.07 0.05 £ 0.02 0.04 £0.01 0.06 £+ 0.02 0.09 £0.08 0.06 £ 0.05 0.21 £0.05
NH; (pg m™) 8.32 +£3.04 736 %335 9.67+2.16 488241 3.09 £ 0.90 740 £ 1.10 3814253 3.05 + 1.57 7.65 % 3.61
nss-K* (ug m‘3) 0.75+0.29 0.62+£0.25 0.93 £0.25 0.76 = 0.59 0.34+0.33 1.35+0.22 0.47 £0.40 0.33 £0.27 1.14 £0.25
nss-Cl- (ug m?) 1.61£1.07 126+ 1.04 2.10+1.01 0.48 +0.43 0.64 £ 0.49 024+0.17 0.17+0.18 0.10 £ 0.06 0.51 +0.20
CsH1704S™ (ng m‘3) 0.26 =£0.08 0.26 £0.10 0.27 £0.04 0.07 £0.05 0.09 £ 0.06 0.05 £0.02 0.08 £0.05 0.07 £0.03 0.13£0.10
CsH706S™ (ng m3) | 4.60 +1.57 484 +1.90 427 +1.08 3.41 +0.70 3424055 3.40 + 0.94 3224127 337+132 2.49 +0.99
4NP (ng m?) 253+149 216+ 1.73 3.05+ 1.00 0.87 £0.43 0.79 £0.52 0.99 +0.25 162+ 1.22 12540091 3.48 +0.67
3M4NP (ng m‘3) 0.26 £0.22 0.24 £0.27 0.28 £0.16 0.01 £0.01 0.01 £0.02 0£0 0.21+£0.21 0.15£0.16 0.50+0.14
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2M4NP (ng m) | 0.43£039 0.41 +0.48 047027 0.02 +0.05 0.04 £ 0.06 00 0.28 +0.28 02022 0.68+0.21
2,4DNP (ng m™) | 0.67+1.02 0.51 +0.66 0.88 £ 1.45 0.25+024 033 +0.28 0.12 £ 0.04 0.19 £0.07 0.18 £0.05 0.23+0.15
Total NPs (ng m?) | 3.89 +2.88 333 +3.09 4.68 +2.66 1.15+0.60 1.18 £ 0.78 1.12£0.29 229+ 1.70 177+ 126 489+ 1.16
4AMS5NC (ngm?®) | 0.16+0.03 0.15+0 0.17 £0.05 0.16 £0.01 0.16 £ 0.02 0.16£0 022+0.13 0.20+0.12 0.30+0.19
4NC (ng m™) 2.16+123 2.04 +1.53 2324076 328 +1.96 228 +1.79 4674127 541 +3.82 4,09 +2.49 12.00 £ 0.60
Total NCs (ng m?) | 231+1.22 2.19 +1.53 249 +0.72 3.44+1.96 245 +1.79 4834127 5.62 +3.89 4294257 1231 +041
5NSA (ng m™) 043 +£0.28 035 +£0.29 0.54 026 0.38 +0.31 022 +0.29 0.60 +0.16 0.19 £0.19 0.16 £0.20 031 +0.06
3NSA (ng m™) 0314023 0.26 +£0.19 038 £0.28 0.17 £0.20 0.03 £0.07 0.37+0.13 0.19 £0.20 0.16 £0.18 0.35 +0.33
Total NSAs (ng m3) | 0.74 £0.49 0.60 + 0.46 0.92 +0.53 0.55 +0.47 0.25+034 0.97 +0.24 037 £0.38 032 +037 0.66 %039
4NG (ng m?) 0.39 +0.29 0.40 +0.38 0.36 % 0.08 041 +0.28 0374035 046 +0.14 0.75 = 0.61 0.54 +0.39 1.83 £0.17
Total NACs (ng m?) | 7.33+4.34 652+523 8.45+2.85 555+2.75 4244275 737+ 1.53 9.04 £ 641 6.91 444 19.69 = 1.36

S10



Table SS5. Average contribution of secondarily formed NACs to the total measured

NACSs mass in PM> 5 in different periods and locations.

Sites

Clean period

Polluted period

Average

HEB
TY
XA
Lz
BJ

All northern cities
CD
KM
WH
HZ
GZ
GY

All southern cities

91.96 +£4.02 %
87.62 +7.02 %
9438+ 1.77 %
85.28 +4.24 %
90.99 +3.66 %
90.00 £3.16 %
93.53+4.73 %
93.17+4.54 %
91.52 £ 4.00 %
91.52+4.84 %
95.37 +£4.80 %
86.00 = 9.23 %
92.00+£3.15 %

89.49 +3.32 %
70.48 +7.35 %
88.23 +£3.46 %
79.25 +3.83 %
72.66 +7.59 %
80.20 = 7.91 %
95.39+1.49 %
95.24+1.98 %
93.02+3.31 %
94.57+2.17 %
97.99 + 0.26 %
96.81 = 0.69 %
96.00 + 1.57 %

90.93 +3.80 %
80.48 + 11.16 %
91.82+4.01 %
82.77 +4.98 %
86.41 +9.43 %
87.00 +4.59 %
94.31+3.73 %
93.86 +3.90 %
92.27+3.59 %
92.79+4.12 %
96.46 + 3.80 %
87.80 +9.35 %
93.00 +2.67 %

S11



Figure S1
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Figure S1. The locations of the sampling sites. The map was derived from
“MeteolnfoMap (version 3.3.0) (Chinese Academy of Meteorological Sciences, China).
The latitude and longitude of sampling sites are as follows: BJ (40.043°N, 116.412°E),
LZ (36.106°N, 103.731°E), XA (34.249°N, 108.984°E), HEB (45.767°N, 126.635°E),
TY (37.803°N, 112.584°E), KM (25.065°N, 102.696°E), GZ (23.180°N, 113.352°E),
GY (26.651°N 106.610°E), HZ (30.295°N, 20.165°E), CD (30.679°N, 104.142°E), and

WH (30.546°N, 114.357°E).
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Figure S2
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Figure S2. Box-and-whisker plots showing the variations in the concentration of
different NAC groups in PM 5 for the pooled data from (a) northern and (b) southern
cities. Each box encompasses the 25th—75th percentiles. The whiskers extend from the

5th to the 95th percentiles. The triangles inside boxes indicate the mean.
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Figure S3
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Figure S3. Box and whisker plots showing the variations in the mean concentrations of
total NACs in PM; 5 collected in 11 Chinese cities during winter. Each box encompasses
the 25th—75th percentiles. The whiskers extend from the 5th to the 95th percentiles. The

solid triangles inside boxes indicate the mean.
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Figure S4
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Figure S4. Average percentage distributions of various NAC species in PM3 5 collected
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Figure S5.
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Figure S5. Spatial distribution of open fire spots in China during the sampling period

(December 10, 2017 to January 14, 2018). The map was derived from “MeteolnfoMap

(version 3.3.0) (Chinese Academy of Meteorological Sciences, China).
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Figure S6
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Figure S6. Temporal variations in the contribution of secondarily formed NACs to the
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total measured NACs mass in PM 5 in (a) northern and (b) southern cities.



Figure S7
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Figure S7. Average levels of (a) NOs~, (b) O3, (¢c) RH, (d) ALW, and (e) pH across

different periods in 11 Chinese cities.
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