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2 Experiment and methods
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Table 1 Compari sonsionf tthhies psabriufohgdxl (emrepiH cindple sistarslard deviation)

Observation site Period pH Model Reference
Zhengzhou, China (Urban) Jan 2018 4. 5715.3
_ Anyang, China (Urban) Jan 2018 4. 815%.3
I:JIZy Anyang, China (Rural) Jan 2018 4. 9176 .4 ISORROPIAI
Xinxiang, China (Rural) Jan 2018 5. 176.4
Puyang, ChingRural) Jan 2018 5. 21716.4
Beijing, China (Urban) Feb 2017 4.5 +0.7 ISORROPIAIlI Ding et al., 2019
Beijing, China (Urban) Dec 2016 4.3+0.4 ISORROPIAII Liuetal., 2017
Beijing, China (Urban) Jani Feb 2015 4.5 ISORROPIAIlI  Guoet al., 2017
Xi'an, China (Urban) Nove Dec 2012 5.0 ISORROPIAII  Guo et al., 2017
China Tianjin, China (Urban) Ded Jun 2015 49+14 ISORROPIAII  Shi et al., 2017
Tianjin, China (Urban) Aug 2015 3.4+0.5 ISORROPIAII  Shi et al., 2019
Hohhot, China Winter 2015 5.7 ISORROPIAII Wang et al., 2019
PRD, China (Rural) Fall-winterseason 201: 0.81 £0.24 AIM-ll model Fuetal., 2015
Hong Kong, China (Urban) 2001 0.25 AIM -1l model Pathak et al., 2004
Singapore (Urban) Sep Nov 2011 0.60 AIM -1 \model Sailesh etal., 2013
Northeastern US (Urban) Feld Mar 2015 0.07 £0.96 ISORROPIAIl Guo et al., 2016
Other  Alabama, USA (Rural) Juri Jul 2013 1.94 +0.59 ISORROPIAIl Guo et al., 2015
countries - orgia, USA (Rural) Augi Oct 2016 22+0.6  ISORROPIAIl Nahetal., 2018
Crete, Greece (Background) Augi Nov 2012 1.25+1.14 ISORROPIAII B o u ceba.r2016
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Tabl e 2 Detshifa vet isampl ofhg sites.

Emi s gigo n

City Classi Site¢CoordinegLocation Surrounding ¢«eNH S@ NQ
34 82A I\West t o t he Densely occuj
Zheng Ur ban U-ZZE ' downt own (I'i ght f nndagyssn 39 . 2 36 . 7 31| 8
Uni versity) roads
< East to the :
Ur ban U-AY ;6'09A I\(Anyang Enviroriozzzglfd arneds
Anyan Protection Bur y 570 s 48l o BN 1
36.22A MN15 km north of High ways, S
Rural RAY E (Bai zthoj@amg anadropl and
Xinxi Rural R-X X 35. 3BR4N3S km northeasSmall vill ageif2, 18. 19 .| 6
E (Banzaavn)
Puyan Rur al R-PY36'15A I\44_km north OmeaII vill age¢39. 6 8 <
E (Liangcun town
‘Dafaomm0dmsegdgemMiHsi on Wamyga.let aroyl §
"Dafadmn8nati stical B&ar RdOdKB)aof 2018 (
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Ta b | Summary (mean +standard deviation) of gaseous precursgrs Ynwatersoluble inorganic ionss@ /3T ( )andRH (%) during three cases of

haze periods at five sites.

Cas d ah u@E@t ¥ Casd adh u@@e y Casd adh wd@e y
U-zZz U-AY R-AY R-X X R-PY U-z z U-AY R-AY R-X X R-PY U-zz U-AY R-AY R-X X R-PY
HN® 0.9 N o.7 N 3.1 N 3.0 N 3.D9.8[1.3 N 1.2 N 3.7 N 3.7 N 4.2 N|/o.9 N o.7 N 4.9 N 3.3 N3.3 N
NH 17.0 119.6 122.9 121.6 117.38 19.5 123.6 125.2 124.7 126.5 10.5 18.8 N 10.6 18.8.812.1
No.7 No.5 No.6 N 1.8 Nlo.12 N o.4 N o.6 No.6 N 2.0 N|O.2 N 0.5 N1.7 N 1.0 N1.5 K

HCI 0.1

NQ 41.5 128.0 143.0 132.8 125.2 74. 2 58.D8176.8 164.1 164. 4 32.4 118.9 126.0 125.1 18. 8

N H* 18.6 1'15.9 121.8 114.9 112.8 31.9 135.2 147.6 135.6 139.9 17.4 111.6 f14.3 112N94 10. 1

S@ 17.8 114.4 113.7 110.0 8.6 N[38.3 134.5 146.8 132.9 139.2 19.8 115.1 115.1 114. 4 13.3
céd& 0.7 No.5 N5.0 No.8 N 3.4 N|lo.®m.Mm 0.4 N 2.2 N 1.0 N 3.3 N|/O.12 N o0o.2 N 1.8 N 0.5 N2.4 K
N & 1.5 N 1.0 N 1.4 No0o.7 N 2.2 N{1.6 N 1.0 N 1.4 N o.8 N 2.2 N|/1.1 N 1.0 N 2.2 N 1.3 N2.2 N
ci 7.5 N 2.7 N6.6 N5.4 N 6.3 N{g.5 N 12.0 118.5 19.7 N 14. 4 3.3 N 4.5 N 6.9 N 4.7 N5.4 N
Mg* 0.2 N 0.1 N 0.4 N 0.1 NoO0.5 N|{op.2 No.1 No.4 No.1 No.m.Aa|l0.2 No.12 N 0.4 No.12 No.4 N
K* 2.9 N1.4 N 1.6 N 1.6 N 2.5 N|4.4 N 2.4 N 2.9 N 1.9 N 3.7 fN|1.9 N o.9 N o.8 N o0o.8 N1.2 K
T 0.3 N T1Oo.NB.711."&%.¢72.\B.¢11..94.2 N 2.6 N 0.1 N 1.2 N 0.4 RN|70o.fB.¢€¢12.Nm.€¢13.0.¢c12.R@2. 14N2. 3

RH 63.7 160.3 [I54.0 158.5 149.7 66.0 160.1 1I58.6 162.7 165.78 67 N :63.7¥3I155.9 159 N 56. 8

53



Table 4 Sensinpuwti tyahwd m@pdmeée @asured values of a vpaai aftduereimammgd Qahsee a2vheerear

| SORROPTHMe Idegr ee wafse peead & lreeviiattyi ve st andaofd tdheat icagl iad re li( gdRESIL )Rl vk g me 1

sensi ttihliescy oof t o pH and tlhoucsali spHnore i mportant for
TH.SO TNHy TNOs TNa TCl ca* K* Mg?* RH T
U-zZ 12.1 ¢12.8 6.1 %¥0.1 %¥0.3 %¥3.3 %0.3 %0.2 %1.3 %2.7 Y

U-AY 5.8 % 7.4 %¥1.0 0.1 %¥1.1 %90.4 %0.3 0.0 %1.6 %2.8 Y

R-AY 6.5 % 10.9 1.4 %¥0.1 0.7 %1.2 %0.2 %0.3 %1.9 %2.7 Y
R-XX 5.4 % 11.1 1.1 %0.1 %¥0.7 %90.4 %0.2 0.1 %¥2.0 %2.9 Y%
R-PY 4.7 % 9.4 %1.5 %0.0 %0.7 %0.5 %0.4 %0.1 %2.3 %3.1 %
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. _ [SOi ] | [NOs] | [CI'] | [HNO;] | [HCI]
Required NH"_”X( 48 63 355 7 64 365
- [Na"] [K']  [Ca®"]  [Mg”']
17X< 3 T30 T 20 T 12 . ©
Excess NH, = total NH, — required NH,, 7
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TabBRe &Mss ocnor r el at irpobne towodgafmf Hbisen v &tdlf & aftiave si t
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five sites and their-r observed mini mum and max.
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142

144

Tabhl&um®@ma rNiHxeodh ¢ e ns{eg A3 ihohs tsuachylt her

Cities Period N H Ref er en tde
Zhengzhou, 2018. 01 22.0 This stud
Anyang, Chi 2018.01 25. 3 This stud
Anyang, Chi 2018.01 25. 8 This stud
Xinxiang, €2018.01 26.1 This stud
Puyang, Chi 2018.01 27.1 This stud
Zheng€hobouona 20172®B811. 7 Wang et al
Beijing, Ch201503®%1 7.3 Zhang et

Beijing, Ch20082®»r022. 8 Wang et al
Beijing, Ch20072®1010. 2 Wang et al
Beijing, Ch2001i2®¥1 16i48 . Wang et al
North China20062®®9 11i31. Shen et a
Xian, Chi na 20062®M@&A7 18. 6 Wang et al
Xian, Chi na 20062@@&7 20. 3 Wang et al
Chengdu, Ch20142®Ir510.5 Wangalet, 2
Wanzhou, Ch20142®Ir58. 3 N Wang et al
shanghai, C20142®5b57. 8 Chang et

Hangzhou, c20120®4 12. 8 Jansen et
Dalian, Chi 20102®B21.5 Luo et al
Fenghua, Ch201062®B2 3.7 Luo et al
Fujian, Chi 20152®¥621.0 Wang et al
Fujian, Chi 20152®HB7 10118. Wu et al

Hong Kong, 20032Aa®6 10. 2 TanrRér0,9

Carolina, U20001D21 0.03. 4 Wal ker et
Del hi , Indi 20132®n5 25. 3 Saraswat.i

sites.
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145 TabXet ati sti cadurvian gu etshroefe pcHas e s

Case 1 Case 2 Cagse
25t h 75t h 25t h 75t h 25t h 75th
Medi Aver a Me d i Aver Me d i

perce perce perce perce perce perce
u-zz 4.7 4. 8 5.0 4. 8 4. 3 4.5 4.8 4 .5 4. 3 4.5 4.7 4.5
U-AY 4. 8 5.0 5.2 5.1 4 . 7 4.8 5.0 4. 8 4 . 4 4.5 4.8 4 .5
R-AY 5.1 5. 4 5.8 5.5 5.0 5.1 5.4 5.2 4.9 5.0 5.3 5.1
RXX 5.1 5. 3 5.6 5. 4 4. 8 4.9 5.1 4.9 4.5 4.7 5.0 4 .7
RPY 5.7 6.0 6. 3 6.0 5.0 5.1 5.4 5.2 5.0 5.2 5.4 5.3
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TabBRe &lssocnor r el at irpbne towodeaimf Hbis en v &tdlf e aft iave s

Urzz UAY RAY RIXX RIPY
TWSI 0.830.520.670.530.77
TNH 0.650.360.540.300.70
THSQ@ 0. 860.62 0. 750.630.81
TN® 0.820.45 0.600.500.7%6
TCl 0.430.400.600.22 0.41
K* 0.750.380.550. 13 0.48
ca* 10.1 70.2%70.1 70.2%20.06
TNa 0.3070.0¢0.090.1070. 1
Mg* T10.0 10.0270. 0 7T0. 0E0. 02
AWC 0.%30.730.900.750.93
T 0.010.04710.11710.02z0.14
R H 0.330.61 0.630.630.65

Correl ati on

Correl ati on

S

S

si gtnaiflied)n.t
si gmii fl iedgnt

at

at

t he
t he

0.

0.

05
01

i tes

| evel

| evel

(two

(two
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Tabuearsi atiobachngasiable for assessing the different effects ofues

Observation Setting

Species - - Gradient
Min Max Min Max
T () 158 143 16 15 0.1
RH (%) 268 923 30 95 0.1
TNHx( gm® 212 967 25 95 O0.01 ¢§
TNOs( ¢gm®) 58 1326 1 125 0. 01 §
THSO(gm®) 69 827 10 8 O0.01 &
TClgnPe 054 395 0353 0.01 &
T Na gne 029 333 02535 0.01 &
K*( g¢m3) 027 78 01 75 0.01 &
ca' ( gmd) 02 52 04 6 0.01 &
Mg>*(gm® 011 31 02535 0.01 §
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