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Figure S1. Measurement sites of this study. The base map is available at https://earth.google.com.
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Figure S2. Mean BVOC mixing ratios at different forest sites in summer and winter.
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Figure S3. Composition of BVOCs in summer (a) and winter (b).
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Figure S4. Mixing ratios and compositions of speciated MTs in summer.
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Figure S5. Mixing ratios and compositions of speciated MTs in winter.
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Figure S6. Mixing ratios and compositions of speciated SQTs in summer.
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Figure S7. Diurnal patterns of BVOC mixing ratios in summer.
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Figure S8. Diurnal patterns of BVOC mixing ratios in winter.

Wuyi Mt.



Jianfengling

1000 4 380

150 187111

VMR (pptv)
-
o
o

o

Isoprene MTs sQTs

Qilian Mts.

1000

=
=
1=

VMR (pptv)

o

Isoprene MTs SQTs

VMR (pptv)

VMR (pptv)

1000

=
=}
o

-
=]

1000

=
=}
o

-
=]

Xishuangbanna

Isoprene MTs

sQTs

Qinling Mts.

Isoprene MTs

sQTs

VMR (pptv)

1000

o
1=

o

Isoprene

MTs

5QTs

Changbai Mt.

Isoprene

599

MTs

SQTs

Shennongjia

[ Day
1000 4 55, 21 [ Night
E 143 79
100
- 23
o 12
s 10

Isoprene MTs sQTs
Great Khingan Mt.

1000

=
o
1=

=
o

VMR (pptv)

Isoprene MTs SQTs

Figure S9. Daytime and nighttime averages of BVOC mixing ratios in summer.
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Figure S10. Correlation between isoprene and SQT mixing ratios at the four fixed summer sampling

periods. Each point represents a sampling-period mean.
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Figure S11. Daytime and nighttime averages of BVOC mixing ratios in winter.
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These are contributions to calculated potentials, not observed ozone or SOA formation.
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Table S1. Site and sampling information for each forest.

Z(t)é?t Longitude (E)  Latitude (N)  Seasons ififlple ;l;ecrr)lp " Climate zone  Forest type
JFL 108.867 18.738 3&‘;‘;“ gg ;g: é tropical ?arlgaf‘giz;f
XSBN  100.897 22,087 Sunner 22 229 tropical Broadieat
WYS  117.691 27.747 3&‘;‘;“ gé fgg subtropical E;‘;ifleaf
SNI 110490 31.320 3&‘;‘;“ ;Z 2'99'7 subtropical E;‘;ifleaf
QL 108.448 33.434 3&1;12“ /23 /26-2 tsggtgzgtceal to ]f?:)rr(:;lleaf
QLS 100.290 38.568 %‘;i‘:t‘g‘rer /23 /24'4 temperate Zgussb and
CBS  128.107 42.399 %‘;i‘:t‘;‘rer g ; -1192.01 temperate E)rr‘;i?leaf
DXAL  121.597 50.820 Summer 21 184 old-temperate Necdieleal
Winter / / forest
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Table S2. Reaction rate constant of different BVOC with oxidants.

Compound ko3 (x107Y7 em?® kon (X102 cm® knos (1072 em?
molecule! s) molecule! s1) molecule! s)
Isoprene 1.28 100 0.7
a-Pinene 8.7 53.7 6.1
Camphene 1.5 53 0.66
B-Pinene 1.9 78.9 2.5
B-Myrcene 47 210 11
3-Carene 4.9 87 9.1
a-Phellandren 290 313 73
a-terpinene* 8.7 53.7 6.1
Limonene 22 171 12
1.8-Cineole 0.015 11.1 0.00017
y-Terpinene 14 177 29
Terpinolene 188 225 97
Linalool 43 159 11
a-Longipinene 43 96 9.26
Longicylene 1.14 47 0.68
B-Caryophyllene 1200 197 19
Thujopsene 43 93 8.97
Aromadendrene 1.2 62 5.98
Alloaromadendrene 1.2 62.5 6.03

Rate constants were compiled from Corchnoy & Atkinson (1990), Atkinson (1997), Hoffmann et al. (1997),
Atkinson & Arey (2003), Bouvier-Brown et al. (2009a; 2009b), Hakola et al. (2012), Frazier et al. (2022),

and IUPAC (http://iupac.pole-ether.fr). * For the tentatively assigned d -terpinene peak, d -pinene rate

constants were assigned as surrogate values.

19



Table S3. MIR and SOA yield for different BVOC species.

Compound MIR (ppb Os/ppb BYOC) SOA yield (%)
Isoprene 15.03 2
a-Pinene 12.78 32

Camphene 12.78 32
B-Pinene 9.97 31

B-Myrcene 11.45 43

3-Carene 9.18 38
a-Phellandren 11.45 0.84
a-terpinene 11.45 32
Limonene 12.89 58

1.8-Cineole 12.96 18

y-Terpinene 11.45 25

Terpinolene 18.02 31
Linalool 12.96 13

a-Longipinene 7.27 65
Longicylene 7.27 65
B-Caryophyllene 7.27 68
Thujopsene 7.27 68
Aromadendrene 7.27 37
Alloaromadendrene 7.27 37

Values of MIR and SOA yield were compiled from Lee et al. (2006), linuma et al. (2008), Carter et al. (2010),
and Mackenzie-Rae et al. (2017). The original unit (g Os/g BVOC) of MIR were converted to ppb Os/ppb
BVOC in this study.
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Table S4. Comparison of observed BVOC mixing ratios for different forest types.

Forest type Site Long. Lat. Year Isoprene MTs SQTs Notes References
Jcliri‘rf:nglm’ 108.867 | 18.738 | 2019 3324299 1724147 | 2038 | Summer This study
Xishuangban | 160 297 | 22087 | 2019 4344641 1644124 | 12410 | Summer This study
na, China
2012 93004900 Dry-to-wet
transition
2013 1010660 Wet
2013 18401440 Wet
Dry-to-wet
INSTANT 2013 18304820 transition Gomes
tower, Brazil | 2000 | 2457 013 5020+1990 Dry Alves ct al,
2014 592044890 Wet
2014 292042500 Wet
2014 776042490 Dry
Tropical 2015 894041410 yD;ayr'El Nifio
broadleaf
A BR-Sal tower Sarkar et al.,
rainforest site, Brazil 54959 | -2.857 | 2014 2700-4000 | 370-500 502
910+100 12m, day
ATTO  site 201 620190 12m, night Yifiez-
) > | -59.000 -2.144 - Serrano et
Brazil 2012- 8204340 24m, day al. 2018
2014 450+130 24m, night
Manacapuru
rural site (T3), | -60.599 | -3.213 | 2014 46 ;(gfs et al,
Brazil
Borneo, Oil palm | Misztal et
Malayera 118.454 | 5248 | 2008 13000 330 forest al. 2011
Bukit Atur
Global
Atmosphere Jones et al.,
Wateh (Gaw) | 117844 | 498 2008 10584889 | 2854265 o1l
station,
Malaysia
]gl;na Wuyl, | 117601 | 27.747 | 2019 6394469 | 3294199 | 27+13 | Summer This study
Subtropical Mt. Tian Jing, Gong et al.,
broadleaf forest China 112.899 24.685 2016 287432 2018
Mt. Tai Mo Guo et al,
Shan, China | 114118 | 22405 | 2010 109 010
Shengnongjia | 110.490 | 31.320 | 2019 286+139 | 1294112 | 15410 | Summer This study
8;1‘:;‘;‘3 Mis. | 08448 | 33434 | 2019 7094540 | 150£150 | 1548 | Summer This study
g"ﬁiiha“gba" 128107 | 42399 | 2019 503:412 | 2614371 | 1127 This study
Mt. Wudang, Li et al,
: China 111.07 3245 | 2018 2104300 2001
bf(?;gi:;z;eforest 440 Top canopy
Wytham Middle Otu-Larbi et
Woods, UK | 71339 51.773 | 2018 240 canopy oL, 2020
170 Trunk level
Montseny 2.358 41.779 | 2009 152753 | 127-1421 Oak forest Seco et al,
site, Spain 2011
Mt. Tai, China | 117.11 3626 | 2006 173+174 st“;}]‘a‘ggqe.f
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Table S4 (continue). Comparison of observed BVOC mixing ratios for different forest types.

Forest type Site Long. Lat. Year Isoprene MTs SQTs Notes References
Great
Khingan Mts., | 121.597 50.820 2019 106+84 470+356 19+14 Summer This study
China
Norunda
rescarch 17483 | 60.083 | 2020 | 250 1000-1500 | 15-35 Petersen et al,
station, 2025
Sweden
SMEAR 1I | 24.283 201 398 Hell 1
X ellén et al.,
site, Finland 61.85 2015 442 2018
2016 427 13
Wak 595 709 27+8 Mean R
akayama amasamy et
Forest, Japan 135.017 | 34.017 2014 835 622 Day al. 2016
N ) d 168 782 Night
bore 1€ W1 MEFO, USA [ -105.094 | 39.101 2011 0.7 Chan etal., 2016
needleleaf forest | Taunus 500+210 90480 June
Observatory, o
g 4101 100+ ]
Germany 8.433 50217 | 2011 0+180 00+70 | July flouzlf)sl";kldls ot
(Norway 5604370 100£60 | August ’
spruce)
Blodgett 1100 95 Mean
Forest, USA | |53 389 2009 600 72 Day Park et al., 2014
(Ponderosa
pine) 1300 98 Night
SMEAR 11 2010- 670 <3 Day Hakola et al.,
site, Finland 24.283 61.85 2011 60 <3 Night 2012
Blodgett
Forest, USA 722 44.5 Day Bouvier-Brown
(Pond -120.63 38.9 2007 al. 2009
onderosa 2113 43.9 Night ctal, Sba
pine)
Qilian Mts., . d
China 100290 | 38.568 2019 3049 131+101 1145 Summer | This study
Grass/shrub Maktau field | 33533 | 3417 | 2019 | 553456 | 57.8:46 Liu et al., 2021
land site, Kenya
Mt Waliguan, |4 36.28 2003 130 Xue et al., 2013

China
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Table S5. Calculated OH reactivity from selected biogenic compounds in forest studies.

OH reactivity

Forest type | Site Long. Lat. Year (s Note References
March 2018, 80m; Isoprene
2018 10.41+4.21 + MTs + SQTs
2018 15.57+7.86 October 2018, 80m;
Isoprene + MTs + SQTs .
Pfannerstill et al., 2021
2019 82144.75 June 2019, 80m; Isoprene +
) ) MTs + SQTs
September 2019,  80m;
201 14.52+7.4 ¢ ’
ATTO site, Brazil | -59.000 -2.144 019 S2E7.46 Isoprene + MTs + SQTs
Tropical 2015 2.4 24m, MTs only Yanez-Serrano et al.,
broadleaf 2015 34 12m, MTs only 2018
rainforest 2015 9.21£5.15 Isoprene only Pfannerstill et al., 2018
Dry season, 24m; Isoprene +
2012- 8.86 MTs
2013 24 Wet season, 24m; Isoprene Nélscher et al., 2016
: + MTs
Bukit Atur Global
Atmosphere
Watch (GAW) 117.844 4.98 2008 3.27 Isoprene + MTs Jones et al., 2011
station, Malaysia
Talladega National
Forest, USA -87.13 32.95 2013 12.3 Isoprene + MTs Heald et al., 2020
Temperate Oak observatory, 2014 24.1 Isoprene only, 20m .
broadleaf/ France 3712 35932 2014 14.8 Isoprene only, 10m Zannoni et al, 2016
mixed University of
forest ichi
ores Michigan = -84.7 455 2000 | ~3.5 at ~25 °C; Isoprene + MTs | Di Carlo et al., 2004
Biological Station,
USA
Tachwa Rescarch | 157319 | 37305 | 2015 | ~2 Isoprene + MTs Sanchez et al., 2021
Forest, Korea
SMEAR 11 site, | 54 583 61.85 | 2015 | 1.6 all BVOCs Hellen et al., 2018
Finland
Manitou  Forest
Temperate Observatory, USA -105.094 | 39.101 2011 4.43 Isoprene + MTs + MBO Hunter et al., 2017
and boreal
needleleaf Wakayama Forest
forest Research Station, | 135.017 34.017 2014 343 Isoprene + MTs + SQTs Ramasamy et al., 2016
Japan
Manitou  Forest Isoprene + MTs + SQTs + .
Observatory, USA -105.094 | 39.101 | 2008 3.1 MBO Nakashima et al., 2014
SMEAR 1 site, | 54 g3 61.85 | 2008 | 15 Tsoprene + MTs Sinha et al., 2010

Finland
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Table S6. Observed total OH reactivity at different forest sites.

OH reactivity

Forest type | Site Long. Lat. Year (s Note References
2018 23.70+6.52 March 2018, 80m
2018 28.05£7.92 October 2018, 80m .
2019 | 19.8546.15 | June 2019, 80m Plannerstil et al., 2021
2019 29.13+10.78 September 2019, 80m
2015 26.8 2015 .
2012 281 2002 Pfannerstill et al., 2018
2012 11.0+11.7 November 2012, 0.05m
2012 20.7+16.8 November 2012, 24m
. . . 2012 19.6+£14.2 November 2012, 79.3m
gmp(‘ﬁal . ATTO site, Brazil | -59.000 | -2.144 [0 315407 March 2013, 0.05m
roacca 2013 | 9.9+52 March 2013, 24m
rainforest
2013 11.3+6.5 March 2013, 79.3m Nolscher et al.. 2016
2013 21.2+9.3 June 2013, 0.05m ”
2013 26.1£13.8 June 2013, 24m
2013 31.4+154 June 2013, 79.3m
2013 38.4+28.3 September 2013, 0.05m
2013 62.4+41.3 September 2013, 24m
2013 60.2+37.8 September 2013, 79.3m
GAW station, 2008 20.3+10.1 Day
Malaysia 117.844 4.98 2008 9.6:3.0 Night Edwards et al., 2013
Talladega National
Forest, USA -87.13 32.95 2013 19.3 Heald et al., 2020
Temperate Oak observatory, 2014 29 2m, Oak forest .
broadleaf/ France 3712 33932 2014 20 10m, Oak forest Zannoni et al., 2016
mixed University of
forest ichi
ores Michigan | g4 455 | 2000 | ~12 At~25°C Di Carlo et al., 2004
Biological Station,
USA
Tachwa Research | 17319 | 37305 | 2015 | 165 Sanchez et al., 2021
Forest, Korea
Wakayama Forest
Research Station, | 135.017 34.017 | 2014 7.1£3.4 Ramasamy et al., 2016
Temperate Japan
a“ddl blor‘;a‘ Maniton  Forest 2008 | 67 Nakashima et al., 2014
needlelea
-105.094 | 39.101 | 2010 6 Day .
forest Observatory, USA 2010 0 Night Kim et al., 2013
. 2010 12.440.1 Within canopy .
}S:f\r/llll;ﬁ{ II site, 24283 61.85 2010 11.520.1 Above canopy Nolscher et al., 2012
2008 9 Sinha et al., 2010
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