
1 

 

Impacts of bromine and iodine chemistry on tropospheric OH and HO2: 1 

Comparing observations with box and global model perspectives 2 

 3 

Daniel Stone,1 Tomás Sherwen,2 Mathew J. Evans,2,3 Stewart Vaughan,1 Trevor Ingham,1,4                             4 

Lisa K. Whalley,1,4 Peter M. Edwards,2 Katie A. Read,2,3 James D. Lee,2,3 Sarah J. Moller,2,3                         5 

Lucy J. Carpenter, 2,3 Alastair C. Lewis, 2,3 Dwayne E. Heard1,4   6 

 7 
1 School of Chemistry, University of Leeds, Leeds, UK 8 
2 Wolfson Atmospheric Chemistry Laboratories, Department of Chemistry, University of York, York, UK 9 
3 National Centre for Atmospheric Science, University of York, York, UK 10 
4 National Centre for Atmospheric Science, University of Leeds, Leeds, UK 11 
* Now at Department of Chemistry, University of York, York, UK 12 
 13 

 14 

Supplementary Material 15 

 16 

Speciation of modelled peroxy radicals 17 

Figure S1 shows the speciation of peroxy radicals during SOS determined by the box model. The dominant species 18 

at Cape Verde are HO2 and CH3O2, which comprise 87.4 % of the total peroxy radical concentration, and are 19 

followed by CH3C(O)O2 (6.5 %) and C2H5O2 (1.1 %), all of which display no HO2 interference in the laboratory 20 

(Whalley et al., 2013; Stone et al., 2014). Any peroxy species potentially contributing to interferences in HO2 21 

measurements thus constitutes < 4 % of the total peroxy radical concentration, with each species representing < 22 

1 % of the total. Potential interferences arising from conversion of alkene- and aromatic-derived peroxy radicals 23 

to OH within the LIF detection cell, as described by Fuchs et al. (2011), are thus expected to be small for SOS 24 

and are not explicitly described in the model for this work. 25 

 26 

Figure S1: Speciation of peroxy radicals during SOS1 and SOS2. Radical names are as given by the MCM.   27 
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Impact of CH3O2 + OH 29 

Recent experiments have indicated a rapid reaction between CH3O2 and OH (Bossolasco et al., 2014; Fittschen 30 

et al., 2014; Assaf et al., 2016; Yan et al., 2016), with the dominant products expected to be CH3O + HO2 at an 31 

observed yield of (0.8 ± 0.2) (Assaf et al., 2017). As shown in Figures 5 and 6 (main text), this reaction contributes 32 

4 %, on average, to the total midday OH loss during SOS and 5 % to the total HO2 production, assuming 100 % 33 

yield of CH3O + HO2. Inclusion of the reaction in the chemistry scheme, for model runs in which halogens are 34 

included, decreases the modelled concentration of OH at midday from 5.3 ×106 cm-3 to 5.2 ×106 cm-3, and 35 

increases the HO2 concentration from 3.2 ×108 cm-3 to 3.9 ×108 cm-3.  36 

 37 

Figure S2 shows the mean modelled diurnal profile for CH3O2 during SOS, for model runs with and without the 38 

reaction between CH3O2 and OH. Inclusion of the reaction decreases the mean midday CH3O2 concentration by 39 

24 %, from 5.7 ×108 cm-3 to 4.6 ×108 cm-3, and thus has a more significant impact on CH3O2 than on OH or HO2. 40 

Similar changes to modelled OH, HO2 and CH3O2 were reported by Assaf et al. (2017) using an updated MCM 41 

based model for the RHaMBLe campaign in Cape Verde in 2007 (Whalley et al., 2010). 42 

 43 

 44 

Figure S2: Mean box modelled diurnal profiles for a) OH; b) HO2; c) CH3O2 during SOS (SOS1 and SOS2 45 

combined) for model runs with (red solid line) and without (red broken line) the reaction between CH3O2 and 46 

OH. For OH and HO2, observations are shown in black, with grey shading indicating the variability in the 47 

observations. 48 

 49 

Figure S3 shows the mean midday (1100 to 1300 hours) budgets for CH3O2 during SOS for model runs with and 50 

without the reaction between CH3O2 and OH. Midday production of CH3O2, both with and without the reaction 51 

between CH3O2 and OH, is dominated by CH3 radical production from CH4 + OH (~ 55 %), and is followed by 52 

the reactions of CH3C(O)O2 radicals with NO (~ 17 %) and other RO2 radicals (~ 15 %). Midday loss of CH3O2, 53 

when CH3O2 is included, is dominated by reactions with NO (~ 41 %), HO2 (~ 33 %), the reaction with OH (~ 15 54 

%), and CH3O2 self-reaction (~ 8 %). If the reaction of CH3O2 with OH is not included in the model, the loss 55 
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reaction with NO represents ~ 48 % of the total CH3O2 loss and the reactions with HO2 and other CH3O2 radicals 56 

represent ~ 36 % and ~ 12 %, respectively. 57 

 58 

 59 

Figure S3: Mean midday (1100 to 1300 hours) budgets for CH3O2 during SOS (SOS1 and SOS2 combined). Panel 60 

a) production of CH3O2 for model runs with the reaction between CH3O2 and OH; b) production of CH3O2 for 61 

model runs without the reaction between CH3O2 and OH; c) loss of CH3O2 for model runs with the reaction 62 

between CH3O2 and OH; d) loss of CH3O2 for model runs without the reaction between CH3O2 and OH. 63 

 64 
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Time series for observed and box modelled OH and HO2 radical concentrations 66 

Figures S4 and S5 shows the times series for OH and HO2 observations and model simulations day-by-day during 67 

SOS1 and SOS2.  68 

 69 

 70 

Figure S4: Times series for observed and modelled OH during SOS1 (days 59 to 63) and SOS2 (days 157 to 162). 71 

Observed data are shown in black; box model concentrations with halogen chemistry are shown by filled red 72 

circles; box model concentrations without halogen chemistry are shown by open orange triangles. 73 
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 75 

Figure S5: Times series for observed and modelled HO2 during SOS1 (days 59 to 63) and SOS2 (days 157 to 76 

162). Observed data are shown in black; box model concentrations with halogen chemistry are shown by filled 77 

red circles; box model concentrations without halogen chemistry are shown by open orange triangles. 78 
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