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S1 Additional details from global simulations

Tables S1-S3 provide additional details from global simulations of RCIM. Tables S1-S2 show the percent
changes in global annual average tropospheric burdens of compounds of interest between a standard global
simulation and a perturbed simulation. Perturbations include removing isoprene chemistry altogether, using
the GEOS-Chem v11-02¢c mechanism, and using the RCIM with different ISOPOO isomer branchings. Table
S1 also shows changes due to the removal of specific isoprene and ISOPOO reaction pathways (e.g. isoprene
+ O3 or ISOPOO + RO3), which gives a sense of the specific contributions of these pathways to the overall
tropospheric effects of isoprene oxidation. Table S2 shows similar perturbations but with specific oxidation
products (e.g. MVK, TEPOX) removed, which gives a sense of those products’ contributions to isoprene’s
tropospheric effects, as well as perturbations to isoprene nitrate chemistry. Table S3 provides global annual
average molar yields of VOCs from isoprene, using both RCIM and GEOS-Chem v11-02¢, as well regional
molar yields in the Southeast United States, the Amazon, and East China using RCIM.
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Table S3: Molar yields of VOCs and SOA precursors of interest from isoprene?

Species Global Global, v11° SE USA Amazon E China
CO 190 180 150 138 213
Formaldehyde 111 107 97.7 79.4 148
Formic acid 5.76 6.33 5.28 4.12 7.59
Acetic acid 5.49 4.18 2.93 3.34 4.59
Hydroxymethyl hydroperoxide 3.94 - 4.55 4.71 2.53
Glycolaldehyde 11.5 16.2 11.1 5.00 23.7
Glyoxal 1.63 5.47 1.06 1.08 2.06
Hydroxyacetone 12.3 11.1 10.6 7.72 15.2
Methylglyoxal 20.1 24.5 16.1 13.4 25.3
Methyl vinyl ketone 27.9 21.5 31.1 22.0 42.2
Methacrolein 15.9 17.3 17.9 15.1 21.3
C4 dihydroxycarbonyls 6.32 3.67 4.99 3.59 4.58
C4 hydroxydicarbonyls 10.6 - 7.60 6.49 8.43
Ca, nitratesd 5.99 6.96 9.08 1.30 15.1
Cs nitrates® 4.82 4.79 7.55 1.02 11.8
Cs hydroxynitrates 3.60 2.61 5.31 0.782 9.25
Cy4 nitrates® 0.878 1.70 1.10 0.234 2.42
Propanone nitrate 0.188 0.412 0.304 0.0277 0.627
Cy4 hydroperoxides® 52.3 42.6 43.9 58.7 24.9
ISOPOOH 35.3 33.8 29.7 41.2 14.0
Cs hydroperoxy aldehydes 6.77 5.80 4.93 8.49 3.42
Epoxides® 25.7 25.8 23.3 20.9 15.3
TIEPOX 20.1 19.9 18.3 17.1 9.84
HMML 0.732 5.85 0.937 0.154 2.42
Tetrafunctionals® 4.07 4.11 3.73 3.26 2.63
IDHPE*® 2.20 - 1.86 2.12 0.847
IDHDPT 0.530 0.0992 0.438 0.486 0.159
ICPDH?Y 0.458 0.584 0.346 0.380 0.185
IDCHP" 0.384 - 0.349 0.190 0.359
ICHNP! 0.232 - 0.319 0.0353 0.479
IDHPNJ 0.218 0.466 0.348 0.0386 0.411
2Results from 2 2.5 horizontal resolution global simulations using RCIM. Yields of species with

additional non-isoprene precursors are calculated by taking the difference in production between a
simulation with isoprene and one without isoprene emissions. Yields of CO and formaldehyde cal-
culated with this method are then corrected for differences in total methane oxidation between the
simulations. PUsing the GEOS-Chem v11-02¢ mechanism instead of RCIM. ®Yields of lumped species
may include multiple generations of a single oxidation pathway (e.g., separately counting both IEPOX
and its oxidation product, isoprene hydroxycarbonyl epoxides). 9Includes only non-PAN organoni-
trates. €Cs dihydroxy-hydroperoxy-epoxides. fCs dihydroxy-dihydroperoxides. 9Cs dihydroxy-carbonyl-
hydroperoxides. "Cs dicarbonyl-hydroxy-hydroperoxides. 'Cs carbonyl-hydroxy-hydroperoxy-nitrates.
J C5 dihydroxy-hydroperoxy-nitrates.
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S2 Light & temperature sensitivities in fixed-radical box models

Figures S1-S5 show the effects of varying light and temperature on HOx, ozone, oxidation pathways, and
VOC yields in fixed-radical box models. In addition to the simulations described in the main text, the model
was run with every permutation of (a) temperature set to 283.15 K, 298.15 K, and 313.15 K, and (b) solar
radiation for photolysis set to clear-sky equatorial midday with an ozone column of 350 DU, 0.1 equatorial
midday, and 0. The primary effect of temperature is to increase the rates of H-shift reactions, which
substantially increases their relative contribution to the fate of the ISOPOO radicals (Figure S1). This leads
to an increase in overall net HOx recycling from isoprene oxidation (Figure S2). Increased photolysis rates
from higher photon fluxes also lead to increased net HOx recycling (Figure S2) and net potential ozone
production (Figure S3) from isoprene oxidation.

The effects of temperature on VOC yields (Figure S4) are largely mediated by the temperature dependence
of H-shift reactions (Peeters and Nguyen, 2012; Peeters et al., 2014; Crounse et al., 2011; Praske et al., 2018)
and of nitrate formation branching ratios in reactions of peroxy radicals with NO (Arey et al., 2001; Carter
and Atkinson, 1985, 1989). Thus, overall yields from isoprene of ISOPOO H-shift products (e.g. C3-Cs
hydroperoxyaldehydes) increase with temperature, while those of organonitrates decrease. The effects of
light on VOC yields (Figure S5) are generally smaller than those of temperature, but among the most
pronounced are a decrease in formaldehyde yields and an increase in methylglyoxal yields under low-light

conditions.
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Figure S1: Temperature dependence of the percent of isoprene hydroxy peroxy radicals reacting via each
pathway as a function of NO and HO,, from fixed-radical box modeling of RCIM.
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Figure S2: Net effects of isoprene oxidation on HO, under various temperature and light conditions as a
function of NO and HO,, from fixed-radical box modeling of RCIM.






