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Table S1. The production of ROOOH and ROH from the reaction R11b and R11d

CRI species 
name of RO2

MCM species name of RO2 Contribution to 
ROOOH (Tg/yr)

Contribution to 
ROH (Tg/yr)

CH3O2 CH3O2 67.51 55.24

C2H5O2 C2H5O2 0.84 0.81

IC3H7O2 IC3H7O2 0.10 0.11

HOC2H4O2 HOC2H4O2 0.22 0.24

CH3CO3 CH3CO3 4.78 5.11

C2H5CO3 C2H5CO3 0.06 0.07

HOCH2CO3 HOCH2CO3 0.48 0.56

MACO3 MACO3 0.10 0.13

RN19O2 HEXCO2, M2PEDO2, M3PECO2 0.01 0.01

RN18O2 C65OH4O2, C6OH5O2, HO2C6O2 <0.01 <0.01

RN17O2 HEX3ONAO2, EIPKAO2, M2BKAO2 0.01 0.01

RN16O2 PEAO2, PEBO2, PECO2 0.05 0.06

RN15O2 C51OH2O2, C52OH3O2, HO2C5O2 <0.01 <0.01

RN14O2 MPRKBO2, DIEKAO2, MIPKAO2 0.03 0.03

RN13O2 NC4H9O2 0.67 0.76

RN12O2 HO1C4O2, BUT2OLO2 0.15 0.19

RN11O2 MEKAO2, MEKBO2, BUTALO2 0.41 0.49

RN10O2 NC3H7O2 0.06 0.06

RN9O2 HYPROPO2, IPROPOLO2 0.05 0.06

RN8O2 PROPALO2, CHOC2H4O2 0.66 0.75

RN13AO2 SC4H9O2 0.02 0.02

RN16AO2 C6CO3OH5O2, C69O2 <0.01 <0.01

RN15AO2 HO1C5O2 0.08 0.11

RN18AO2 HO3C6O2, HO2M2C5O2 <0.01 0.01

NRN12O2 C42NO33O2 <0.01 <0.01

NRN9O2 PR1O2NO3, PR2O2NO3 <0.01 <0.01

NRN6O2 ETHO2NO3 <0.01 <0.01

RU14O2 ISOPAO2, ISOPBO2, ISOPCO2, ISOPDO2 2.51 3.12



RU12O2 C57O2, C58O2, C59O2, HC4ACO3, 
HC4CCO3

1.62 2.14

RU10O2 MACRO2, MACROHO2, MACO3, 
HMVKAO2, HMVKBO2

1.06 1.33

NRU14O2 NISOPO2 0.05 0.06

NRU12O2 C510O2, NC4CO3 0.22 0.30

RU12AO2 MACRO2 0.03 0.04

DHPR12O2 C536O2, C537O2 0.01 0.02

RTN28O2 APINAO2, APINBO2, APINCO2 0.15 0.20

RTN26O2 PINALO2 0.26 0.37

RTN25O2 C96O2 0.68 0.93

RTN24O2 C97O2 0.68 0.94

RTN23O2 C98O2 0.74 1.03

RTN14O2 C614O2 0.60 0.80

RTN10O2 CO23C4CO3 0.38 0.50

NRTN28O2 NAPINAO2, NAPINBO2 0.04 0.05

RTX28O2 BPINAO2, BPINBO2, BPINCO2 0.22 0.30

RTX24O2 NOPINAO2, NOPINBO2, NOPINCO2, 
NOPIDO2

0.19 0.25

RTX22O2 C915O2, C917O2, C918O2, C89CO3 0.22 0.30

NRTX28O2 NBPINAOOH, NBPINBOOH 0.09 0.12

RA16O2 TLBIPERO2 0.04 0.05

RA13O2 BZBIPERO2 0.03 0.04

RA19AO2 OXYBIPERO2 0.02 0.02

RA19CO2 OXYLO2 <0.01 0.01

Note: Structures of the species can be obtained using species name and search facility on MCM website 
(https://mcm.york.ac.uk/MCM/).

Table S2. Losses of OH by different species

https://mcm.york.ac.uk/MCM/


Species Loss (s-1) % contribution

Volatile Organic Compounds 1.56 65

Carbon monoxide 0.37 15

NOz 0.24 10

H2 0.07 3

H2O2 0.05 2

RO2 0.05 2

O3 0.05 2

HO2 0.02 1

Table S3. Comparison of measured and modelled OH reactivity



Location Time Longitude, Latitude Observed OH 
reactivity (s-1)

Modelled OH 
reactivity (s-1)

Whiteface Mountain,USA1

Nashville, USA2

Borneo, Malaysia3

Amazon, Brazil4

Amazon, Brazil4

Amazon, Brazil4

Amazon, Brazil4

Weybourne, UK5

Yufa, China6

Backgarden, China7

Brownsberg, Surinam8

Mainz, Germany8

Jülich, Germany9

Heshan, China10

Beijing, China10

Ersa, Corsica11

New York, USA12

New York, USA13

Pennsylvania, USA14

Mexico city, Mexico15

Houston, USA16

La porte, Texas16

Paris, France17

Lilli, France18

London, UK19

Michigan, USA20

Hyytiälä, Finland21

Hyytiälä, Finland22

Rocky Mountain, USA23 
Haute Provence, France24

Alabama, USA25

California, USA26

North Pacific27

Arabian Peninsula28

Shanghai, China29

Jul-Aug
Jun-Jul
AprMay
Nov
Feb-Mar
Jun
Sep
May
Sep
July
Oct
Aug
Jul
Oct-Nov
Aug
Jul-Aug
Jul
Jan
May-Jun
Apr
Aug-Sep
Aug-Sep
Jan-Feb
Oct
Jul-Aug
Jul-Aug
Aug
Jul-Aug
Aug
May-Jun
Jun-Jul
Jun-Jul
Apr_May
Jul-Aug
Aug-Sep

44N,73W
36N,86W
4N,117E
2S,58W
2S,58W
2S,58W
2S,58W
52N,1E
39N,116E
23N,113E
4N,55W
49N,8E
50N,6E
22N,112E
39N,116E
42N,9E
40N,73W
40N,73W
40N,77W
19N,99W
29N,95W
29N,95W
48N,2E
50N,3E
51N,0W
45N,84W
61N,24W
61N,24W
39N,105W
43N,5E
32N,87W
39N,120W
20-60N,120-180W
40-60N,0-60W
31N,120W

5.6
11.3
15.3
17.1
9.5

26.2
53.7
4.9

19.7
31.4

53
10.4
8.6

30.6
20
5

19
25.1
6.1

47.5
9.4

12.24
40.3
7.4

18.1
7.8
8.6

11.5
6.7

17.9
19.4
17.3

4
7.2

38.4

5.1
10.8
7.8

14.2
15.9
21.5
13.2
5.8
6.5
7.7

11.5
5.3
5.2
4.3
5.5
3.7

5
6.5
5.7

5
3.7
4.5
4.6
3.8
4.4
6.1
2.4
3.1
3.2
4.3

12.4
3.4
1.1
1.6
4.6

Note: 1Ren et al. (2006a), 2Kovacs et al. (2003), 3Edwards et al. (2013), 4Nölscher et al. (2016), 5Lee et al. 
(2009), 6Lu et al. (2010), 7Lou et al. (2010), 8Sinha et al. (2008), 9Elshorbany et al. (2012), 10Yang et al. (2017), 
11Zannoni et al. (2017), 12Ren et al. (2003), 13Ren et al. (2006b), 14Ren et al. (2005), 15Shirley et al. (2006), 
16Mao et al. (2010), 17Dolgorouky et al. (2012), 18Hansen et al. (2015), 19Whalley et al. (2016), 20Hansen et al. 
(2014), 21Sinha et al. (2010), 22Nölscher et al. (2012), 23Nakashima et al. (2014), 24Zannoni et al. (2016), 
25Kaiser et al. (2016), 26Mao et al. (2012), 27Mao et al. (2009), 28Pfannerstill et al. (2019), 29Yang et al. (2022).

Table S4 : Annual tropospheric loss fluxes of the reactions of RO2 with NO, NO3, HO2, 
RO2 and OH 

Flux (molecules/yr)Species

RO2+NO RO2+NO3 RO2+HO2 RO2+RO2 RO2+OH

CH3O2 1.81 × 1037 2.16 × 1035 1.66 × 1037 1.32 × 1036 5.77 × 1036



C2H5O2 4.30 × 1035 3.75 × 1033 2.41 × 1035 4.40 × 1033 5.88 × 1034

RN10O2 3.33 × 1034 1.91 × 1032 2.61 × 1034 5.33 × 1032 3.56 × 1033

IC3H7O2 4.35 × 1034 3.84 × 1032 3.94 × 1034 5.69 × 1031 5.85 × 1033

RN13O2 3.82 × 1035 3.48 × 1033 2.83 × 1035 2.21 × 1033 3.45 × 1034

RN16O2 2.19 × 1034 2.10 × 1032 1.95 × 1034 1.28 × 1032 2.10 × 1033

RN19O2 8.34 × 1033 5.62 × 1030 3.62 × 1033 4.13 × 1031 3.30 × 1032

RN13AO2 1.77 × 1034 1.87 × 1031 7.90 × 1033 3.04 × 1032 9.58 × 1032

RN16AO2 8.98 × 1032 9.10 × 1030 7.83 × 1032 2.30 × 1031 8.39 × 1031

RA13O2 8.50 × 1033 8.64 × 1031 8.99 × 1033 1.66 × 1032 8.58 × 1032

RA16O2 2.06 × 1034 1.70 × 1032 1.19 × 1034 8.14 × 1031 1.09 × 1033

RA19AO2 1.16 × 1034 9.28 × 1031 4.99 × 1033 1.36 × 1032 4.48 × 1032

RA19CO2 4.95 × 1033 3.98 × 1031 2.14 × 1033 5.81 × 1031 1.92 × 1032

HOCH2CH2O2 1.94 × 1035 1.45 × 1033 1.04 × 1035 6.86 × 1033 1.29 × 1034

RN9O2 4.48 × 1034 3.80 × 1032 1.86 × 1034 1.01 × 1033 2.60 × 1033

RN12O2 1.66 × 1035 3.50 × 1032 5.80 × 1034 1.59 × 1033 6.86 × 1033

RN15O2 8.60 × 1032 7.13 × 1030 7.73 × 1032 1.87 × 1031 7.92 × 1031

RN18O2 8.84 × 1031 1.62 × 1028 1.30 × 1032 2.48 × 1030 8.52 × 1030

RN15AO2 2.53 × 1034 2.28 × 1032 2.77 × 1034 5.54 × 1032 3.12 × 1033

RN18AO2 5.11 × 1033 2.95 × 1030 1.63 × 1033 6.61 × 1031 1.56 × 1032

CH3CO3 4.17 × 1036 7.97 × 1034 1.38 × 1036 1.01 × 1036 2.85 × 1035

C2H5CO3 9.58 × 1036 1.00 × 1033 1.25 × 1034 8.03 × 1033 2.92 × 1033

HOCH2CO3 4.33 × 1035 7.98 × 1033 1.23 × 1035 1.02 × 1035 2.46 × 1034

RN8O2 2.21 × 1035 1.81 × 1033 2.18 × 1035 9.93 × 1033 3.42 × 1034

RN11O2 1.40 × 1035 1.17 × 1033 1.47 × 1035 5.31 × 1033 1.88 × 1034

RN14O2 7.01 × 1033 5.47 × 1031 9.35 × 1033 3.22 × 1032 1.00 × 1033

RN17O2 1.55 × 1033 1.21 × 1031 2.04 × 1033 7.91 × 1031 1.90 × 1032

RU14O2 1.79 × 1036 1.44 × 1033 1.41 × 1036 1.07 × 1035 1.02 × 1035

RU12O2 3.80 × 1035 1.67 × 1033 7.08 × 1035 1.81 × 1035 5.34 × 1034

RU10O2 6.17 × 1035 4.72 × 1033 5.19 × 1035 5.68 × 1034 4.26 × 1034

NRN6O2 3.81 × 1031 3.56 × 1032 8.12 × 1031 2.85 × 1031 2.81 × 1030

NRN9O2 2.29 × 1032 1.19 × 1033 3.73 × 1032 4.74 × 1031 9.71 × 1030



NRN12O2 4.90 × 1034 2.03 × 1033 1.54 × 1033 1.90 × 1032 3.49 × 1031

NRU14O2 2.29 × 1034 2.35 × 1034 8.63 × 1034 5.12 × 1034 1.42 × 1033

NRU12O2 4.71 × 1034 6.61 × 1032 7.80 × 1034 1.81 × 1033 5.62 × 1033

RTN28O2 8.60 × 1034 1.10 × 1032 5.33 × 1034 7.38 × 1032 3.95 × 1033

NRTN28O2 3.59 × 1034 1.24 × 1034 3.91 × 1034 3.07 × 1033 8.43 × 1032

RTN26O2 1.94 × 1035 2.58 × 1033 3.46 × 1034 4.09 × 1034 6.69 × 1033

RTN25O2 2.21 × 1035 3.83 × 1033 2.77 × 1035 1.59 × 1034 1.99 × 1034

RTN24O2 1.83 × 1035 3.77 × 1033 2.35 × 1035 8.61 × 1031 1.82 × 1034

RTN23O2 1.70 × 1035 2.62 × 1033 2.18 × 1035 4.97 × 1031 1.83 × 1034

RTN14O2 1.69 × 1035 1.96 × 1033 1.92 × 1035 4.74 × 1033 1.84 × 1034

RTN10O2 1.17 × 1035 1.19 × 1033 1.11 × 1035 5.94 × 1033 1.28 × 1034

RTX28O2 9.31 × 1034 2.58 × 1032 8.47 × 1034 6.72 × 1033 5.83 × 1033

NRTX28O2 2.78 × 1034 7.71 × 1033 3.86 × 1034 1.71 × 1033 1.91 × 1033

RTX24O2 7.44 × 1034 6.56 × 1032 7.29 × 1034 8.30 × 1032 5.49 × 1033

RTX22O2 4.84 × 1034 3.85 × 1032 7.52 × 1034 4.17 × 1032 5.97 × 1033

RU10AO2 1.93 × 1034 7.39 × 1030 1.61 × 1034 2.44 × 1035 1.07 × 1033

MACO3 1.04 × 1035 5.90 × 1032 4.76 × 1034 2.77 × 1034 4.05 × 1033

DHPR12O2 5.25 × 1033 4.39 × 1030 4.18 × 1033 2.36 × 1035 3.07 × 1032

Table S5. Losses of CH3O2, ISOPO2 and MONOTERPO2 by different species

Species CH3O2 (s-1) ISOPO2 (s-1) MONOTERPO2 (s-1)

NO 3.14 × 10-3 2.60 × 10-2 4.89 × 10-2

NO3 7.01 × 10-5 1.23 × 10-3 2.10 × 10-3

HO2 1.18 × 10-3 2.25 × 10-2 4.01 × 10-3

RO2 2.11 × 10-4 2.86 × 10-4 2.39 × 10-4

OH 3.68 × 10-4 2.58 × 10-3 4.41 × 10-3



(a)                                                               (b)

Figure S1. (a) Annual ROH mixing ratios simulated by STOCH-RO2-OH-B, (b) Annual 
ROH mixing ratios change from STOCH-RO2-OH-D to STOCH-RO2-OH-B



Figure S2. Annual ROOOH mixing ratios simulated by STOCH-RO2-OH-D-OA



Figure S3. Vertical profiles for measured and modelled organic aerosols for selected remote 
sites. The red, blue, and green lines represent mean model values of OA produced by 
STOCH-Base, STOCH-RO2-OH, and STOCH-RO2-OH-D, respectively. The black triangles 
represent the flight campaign measurement OA data for remote sites compiled from Heald et 
al.30 and the black bars represent the measurement variability.
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