
Reply on Referee #1

This paper describes the 3D-atmospheric model MESSy for a comprehensive evaluation of the impact of aqueous-phase chem-
istry on SOA in a CAABA/MECCA box model platform. The authors need to clarify the fundamental assumption and the
limitation of the model. This manuscript may be suitable to be published in ACP after major revision by considering the com-
ments as listed below.5
Thank you very much for the helpful comments, text and figure corrections!

1. The authors should clarify the criteria of the SOA model. It is unclear that the SOA model of this paper is subjective to aque-
ous droplet or any aerosol including SOA aerosol without aqueous phase. For the organic and inorganic mix, it is possible for
the aerosol to be phase separable into organic phase and inorganic phase or form homogeneous phase. Without the assumption10
and the suitable criteria of the model to a specific aerosol conditions, it is difficult to understand the usage of model.
CAABA/MECCA does not contain a specific submodule which describes SOA. In the manuscript, SOA is accounted as low
volatile organic compounds (LVOC) that exhibit an Henry’s law solubility constant larger than 108 M/atm (see Sect. 3.2) and
are present in gas or aqueous phase. These LVOC can only dissolve and react in deliquescent aerosols but not in a organic apo-
lar medium. The partitioning of LVOC to the latter will be considered in the global model, where MECCA is coupled to a SOA15
submodule based on the VBS (Pozzer et al., 2022). This box model study is intended to demonstrate the possible influence of
the update of the chemical mechanism. Our results are relevant for conditions with relatively high humidity and temperature
where glass-transition and phase-separation are not expected. Nevertheless, a global model study assessing the impacts of the
mechanism update on the predictions of SOA distribution is planned. To clarify this more generally we extended the abstract
with the following addition "The extensions in CAABA/MECCA will be ported to the 3D-atmospheric model MESSy for a20
comprehensive evaluation of the impact of aqueous-phase chemistry on SOA at a global scale in a follow up study.".

2. There is no demonstration of model against laboratory data or simulation in regional scale. It is hard to know whether the
simulation of the SOA model is suitable to apply to ambient air.
We see the point of Referee #1. However, our manuscript is meant as a model description paper as defined by the GMD journal.25
We plan an evaluation of the updated model against laboratory/observational data, but this will be submitted as a separate paper
(see above).

3. In addition to IEPOX, there are other chemical species that can form oligomers via acid-catalyzed reactions. The authors
needs to clarify limitation in the model.30
We agree with Referee #1 that there are additional species able to form oligomers via acid-catalyzed reactions. Examples are
the oligomerization of glyoxal, which has been shown to yield more particular matter under acid catalysis or further epoxides
other than IEPOX (Jang and Kamens, 2001; Lim et al., 2010). Oligomers from glyoxal and methyl glyoxal are already imple-
mented in our mechanism (Rosanka et al., 2021). To the previous version of the scheme we add the acid catalyzed reactive
uptake and oligomerization of IEPOX as this is known to be among the most sources of SOA.35

4. Line 9 (Abstract): Only up to C8 but it is characterized as “long-chain alkanes”. Probably not appropriate to say C8 and
below are long-chain alkanes considering they do not form any SOA.
We agree, this is stated incorrectly in the manuscript. We changed the line to “n-alkanes (5 - 8 C atoms)” and deleted "long-
chained" in following lines. We also agree that C5-C8 n-alkanes have a comparably low SOA yield, but there are several40
impact factors and limitations to consider. Alkanes with a high SOA yield are predominantly high molecular weight alkanes, as
the yield increases with chain length. On the other hand, the implementation of these compounds would require a much more
sophisticated mechanism with many more reactions to account for the SOA formation. Including all of them would highly com-
plicate and slow down global multiphase chemistry simulations, due to a strong increase in memory and computational demand
for the integration of the very stiff chemical ODE. Compared to cyclic alkanes, β-scission of the alkoxy radicals from linear45
alkanes is more likely to yield smaller and more volatile compounds.However, this is generally the case for highly elevated
NOx concentrations under which experiments have been conducted, e.g. Lim and Ziemann (2009). The corresponding SOA
yields for alkanes are then often used in air quality models, e.g. Pye and Pouliot (2012). However, under low-NOx conditions it
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is known that the RO2 from oxidation of large alkanes react mostly with HO2 yielding compounds with hydroxy, hydroperoxy
and carbonyl moieties (Srivastava et al., 2022). The latter are of lower volatility compared to the carbonyl compounds under50
high-NOx. Additionally, emission data of various alkanes are scarce. We decided to incorporate n-alkanes up to C8, to include
alkane SOA at least partly in simulations. Especially for octane, measurements show a moderate SOA yield (in comparison to
other alkanes) and observations show high emission rates (see supplementary material of McDonald et al. (2018)).

5. Line 12 (Abstract): “aqueous phase” has no hyphen here but is hyphenated in the previous sentence (Line 11).55
We adjusted “aqueous phase” to “aqueous-phase” in the entire manuscript.

6. Line 14 (Abstract): “LVOC is. . . ” should be replaced with “LVOC are. . . ”
We changed this in the revised manuscript.

60
7. Line 33. Please provide a more detailed explanation on the impact of aqueous-phase oxidation products on the vertical dis-
tribution of SOA in the atmosphere would enhance the understanding.
Generally, aqueous- and gas-phase oxidation takes place at different timescales (Seinfeld and Pandis, 2016) and aqueous reac-
tions depend on available cloud or aerosol water, aqueous phase properties (pH) and dissolved pollutants, while both reaction
types depend on gas phase pollutants. This can impact model simulations in different ways, depending on the chosen scenario.65
Carlton et al. included in-cloud secondary organic aerosol formation (processing of glyoxal and methylglyoxal) in the CMAQ
model and found a general increase of organic PM mass, but an especially strong increase at high altitudes (Carlton et al.,
2008). Models have significant issues in reproducing the vertical profile of measured concentrations of organic aerosols, e.g.
Pai et al. (2020). Also the global model of which MECCA is part of is no exception (Pozzer et al., 2022). Therefore, we expect
lower model biases when our updated chemical mechanism is used in the global model EMAC. We adjusted the paragraph in70
the manuscript as follows "Additionally, products from aqueous-phase oxidation are formed at different time-scales than from
gas-phase oxidation. Combined with aqueous- and gas-phase properties (pollutants, pH), this impacts the vertical distribution
of SOA in the atmosphere depending on the simulation setup (Seinfeld and Pandis, 2016; Hodzic et al., 2016).".

8. Line 90: “. . . small oxidized compounds like ” Should be “. . . small, oxidized compounds like glyoxal.”75
We changed this in the revised manuscript.

9. Figure 1: Unclear what happens in the abstraction of the red H step. It seems like some compound must be being released
from the mechanism other than the ones shown. I can see maybe H2O from the OH and one O atom from the radical but how
is the red H involved?80
Fig 1. displays the abstraction of the blue hydrogen and subsequent reactions. The red hydrogen can be abstracted similarly, and
the color is meant to identify the hydrogen as alternative route (described in the caption). We agree that the missing depiction
of the released molecule can lead to confusion, thus it was added to the figure together with an indicator that the red hydrogen
poses an alternative route.

85
10. Henry’s solubility. In aqueous aerosol, there will be electrolytic inorganic species which can influence the solubility of
organic species. The salt composition and humidity can influence organics’ Henry’s constants. The authors need to clarify the
impact of salts on gas-particle partitioning of organic species.
We agree with Referee #1, that “salting in” and “salting out” can influence the Henry’s law solubility constants. However,
these effects usually do not change the solubility by more than an order of magnitude (Yu and Yu, 2013) and cannot explain90
the up to 106 times larger Henry’s law coefficients for small organics derived from field measurements (Nah et al., 2018; Shen
et al., 2018). Nevertheless, even potential large salting-in effects have been shown to be insufficient for explaining high con-
centrations of organic aerosols in winter haze events in China (Gkatzelis et al., 2021). Additionally, reaction rate constants can
depend on the ionic strength of the solvent (Mekic and Gligorovski, 2021). These non-linear effects are not accounted for in the
model, due to their complexity and unknown influence parameters (Sander, 2015). The authors are not aware of any influence95
of humidity on Henry’s law solubility constants. We extended Sect. 2.1 with "Non-linear effects like “salting in” and “salting
out” influence Henry’s law solubility constants. The model does not account for these effects, due to the implementation com-
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plexity and insufficient data availability (Sander, 2015).".

11. Section 2.3.1: Phase partitioning is simulated through Henry’s law constants. Can this model handle dry conditions without100
an aqueous phase? It seems like this would be necessary in a global SOA model.
In CAABA/MECCA the aqueous phase can be deactivated to simulate dry condition, but the model does not include an ad-
ditional aerosol submodule. Thus, compounds would remain in the gas phase. In the global model MESSy, which shares the
same chemical mechanism (MECCA), refined aerosol microphysics and various kinds of uptake processes are included and
can be used under different conditions (Pringle et al., 2010; Tsimpidi et al., 2014b; Pozzer et al., 2022).105

12. Please check the legend in Fig. 5. Legend for aldehydes is missing.
The aldehydes do have a separate legend in the right-hand plot of Fig. 5. They are divided in a similar color scheme as chosen
for the alcohols.

110
13. Line 215. Please check figure number. It should be Fig. S17, not Fig. S11.
The Figure reference has been changed in the revised manuscript.

14. Line 216 - 218. Is this because the concentration of the BASE run is high regardless of temperature conditions (Fig. 6)?
While you have provided a reference, further explanation about why the increase in the SOA precursor from isoprene is ex-115
pected in the global model would be needed.
This is correct. As an increase in LVOC is found at varying conditions compared to the previous chemical mechanism and
this change can be attributed to the IEPOX mechanism, a total increase of isoprene derived SOA precursors is expected in
the global model. In the current mechanism, aqueous processing of isoprene products is not considered, even though IEPOX
reactive uptake was found to be the most dominant SOA contributor (from isoprene). Thus, an increase of the total isoprene120
SOA is expected in global model runs, especially in low NOx regions (see Marais et al. (2016) for IEPOX contribution).

15. Line 224. The previous sentence stated that the oxidation by ozone and NO3 is dominant before sunrise. What is the effect
of the limonene NO3 mechanism? Table 1 mentioned that the main reactant of d-limonene is ozone. Please briefly describe the
effect of NO3 on d-limonene.125
We have to admit that the presented update does not contain limonene NO3 reactions. To display the influence of limonene
NO3 anyhow, we have extended the mechanism with missing reactions for test purposes. The resulting large-LVOC do not
change significantly at nighttime, but the large-LVOC at the end of the full modeled day increases by 4.8%. Medium-LVOC
and total LVOC are barely influenced. We will include these reactions in the next mechanism update! The discussion of the
present manuscript is scarcely impacted by the missing reactions.130

16. Line 254. What are the factors that the box model neglects and what are the potential effects?
With respect to aerosols the box model neglects dry and wet deposition, a complex scheme describing aerosol micro-physics,
condensation of gases regarding their volatility (solely Henry’s law is taken into account) and a general scavenging scheme.
This limits the possible scenarios that can be simulated by the box model. Potential effects on the presented results are the135
over prediction of liquid phase species due to missing deposition. For dry scenarios, the partitioning scheme additionally over
predicts liquid phase species with high Henry’s law coefficients. In sect. 3.4 we added "Wet and dry deposition and volatility
based condensation are neglected in the model runs, which is expected to result in an over prediction of LVOC.".

17. Line 256. Please provide the detail conditions of SOAS campaign applied in this study (e.g., temperature, humidity, and140
pollutant concentrations).
The SOAS conditions are applied for the aerosol salt concentrations (average salt concentration from SOAS) and the isoprene
mixing ratio, to achieve a general estimation regarding the IEPOX SOA products. We extended table 3 and added a link to the
detailed description in Sect. 3.1 to the text.

145
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18. Line 265 – 266. Please check figure number.
The Figure reference has been changed in the revised manuscript.

19. Line 271 – 272. I wonder if the model setup was based on the average value of the entire SOAS campaign or a specific case
of SOAS campaign. If there are special cases showing high/low NOx or high/low isoprene conditions during the campaign,150
box model can be performed for those cases. If the results show a good agreement with measurements in those cases, it will
show the good quality of the box model under various conditions. If the final goal of this box model is to improve prediction
of SOA concentration by applying it to the global model, it is necessary to show that the box model can produce reasonable
results under more various conditions than the paper presents.
The model setup is based on average values from the SOAS campaign. Here it has to be noted that the box model approach155
was chosen, because of the much simpler test environment in comparison to the global model. We agree with Referee #1 that
a more detailed review of the impact of the new chemistry under various conditions is necessary. But these simulations are
planned to be executed in the global model, where more aerosol submodules are accessible (less limitations in the model) and
a more in detail analysis is possible. In this manuscript, our main aim is to present the new chemistry update and display that
the use of the new scheme likely will result in a more realistic formation of LVOC, with the major compounds being IEPOX160
products.

20. Line 297 - 298. The model was performed under various conditions and the results were presented. It would be beneficial to
emphasize the significance of the results for each specific condition. If this box model is applied to the global model to predict
the SOA concentration in global scale, please suggest expected outcomes and their potential role considering the variations in165
NOx and temperature conditions.
The SOA yield is expected to be inversely proportional to the NOx concentration. This is due to the higher volatility of reaction
products from NOx chemistry compared to products from competing reactions (e.g., hydroperoxide formation) for most domi-
nant VOCs. The temperature influences multiple factors at the same time. Reactions are generally slower at lower temperatures
and saturation concentrations in the liquid phase are increased. On the other hand, condensation of low volatile compounds170
on available aerosols is favored and more condensed aqueous phase is available at low temperatures. Generally, it is expected
that SOA formation is anti-proportional to the temperature. We specified the simulated scenario by adding "This scenario is
representative of a mildly polluted deciduous forest during summertime." to sect. 3.1 of the revised manuscript.

List of major changes "Reply on Referee #1":175

1: "Additionally, products from aqueous-phase oxidation are formed at different time-scales than from gas-phase oxidation.
Combined with aqueous- and gas-phase properties (pollutants, pH), this impacts the vertical distribution of SOA in the atmo-
sphere depending on the simulation setup (Seinfeld and Pandis, 2016; Hodzic et al., 2016)."; line 33

180
2: "Non-linear effects like “salting in” and “salting out” influence Henry’s law solubility constants. The model does not account
for these effects, due to the implementation complexity and insufficient data availability (Sander, 2015)."; line 52

3: "Wet and dry deposition and volatility based condensation are neglected in the model runs, which is expected to result in an
over prediction of LVOC."; line 270185

4: We extended table 3 with additional SOAS information and added a link to the detailed description in Sect. 3.1 to the text.;
line 262

5:"This scenario is representative of a mildly polluted deciduous forest during summertime."; line 201190
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Reply on Referee #2

The manuscript by Wieser et al. presents an updated multiphase chemical mechanism in the CAABA/MECCA model, designed
to improve predictions of secondary organic aerosol (SOA), particularly via aqueous oxidation pathways. The manuscript was
submitted as a development and technical paper, which describe technical updates leading to model improvements, including
new parameterizations. Such papers are expected to include a significant amount of evaluation. The manuscript largely fits this195
description and is appropriate for GMD. However, the manuscript is lacking clarity and specificity in several key areas, which
are noted below. It is recommended that these areas be addressed before the manuscript is further considered for publication in
GMD.
Thank you for your helpful comments and editorial corrections!

200
Major scientific comments:
1. Processes and phases included in the base version of CAABA/MECCA. The language regarding SOA formation is some-
times unclear in the context of whether this model only includes SOA formation via aqueous uptake (aqSOA) or whether
gas-particle partitioning to a mostly organic phase is also included. This needs to be better clarified and considered in the
discussion of the model updates and results. It is particularly confusing in 3.2, where it is unclear what is being evaluated. The205
authors state that analysis of the LVOCs is useful as an assessment on potential SOA formation, but then also go on to say they
analyzed the total gas, aqueous, and aerosol mixing ratios. The results in 3.2 and 3.3 seem to focus only on LVOC produc-
tion, to understand how much aqSOA forms, the authors also need to couple that with aqueous solubility and reactive uptake.
Additionally, if the compounds are of sufficiently low volatility, there will be competition for partitioning to a mostly organic
phase if present. On pp. 15-16, it is not clear what O/C ratios are being compared. Literature reported O/C ratios for SOA are210
typically based on bulk composition of the condensed phase (organic and/or aqueous depending on analytical technique). It
seems that those values are being compared with the O/C ratio for all LVOCs, independent of phase. These are not the same
thing.
The model does not account for SOA formation from either aqueous uptake or volatility-based partitioning, as submodules for
these processes are not available in the box model we have used here. How competitive these processes are will be tested at a215
second stage by means of global model simulations. This box model study is meant to give a first assessment of the impact of
the improved and extended oxidation mechanism.
The O/C ratio is calculated from all compounds categorized as LVOC in the gas and the aqueous phase. We agree that it is
more appropriate to calculate the O/C ratio for the aqueous phase only. In warm and humid environments, like the one during
the SOAS campaign, we expect aerosol water to be important for the phase partitioning of LVOC. Therefore, we think that a220
comparison with model results is meaningful. We adapted the O/C calculation accordingly.

2. Activity coefficients. The manuscript has no discussion of activity coefficients, or effective Henry’s law constants (i.e., salt-
ing in or salting out). This is a major omission. The effective Henry’s law constants of organic compounds in the aqueous
particles will be composition dependent and may deviate significantly from the Henry’s law constant for a pure water. It is225
particularly important for the compounds with moderate solubility. This has been widely discussed in the literature from both
experimental and theoretical perspectives.
We agree with Referee #2, that “salting in” and “salting out” can influence Henry’s law solubility constants. These non-linear
effects could be easily accounted for in the model. However, they are not yet considered because of the lack of Sechenov
constants (Sander, 2015). On the other hand, the enhancement of effective Henry’s law coefficients relative to the intrinsic230
ones is strongly affected by aqueous-phase chemical reactions as well. For instance, it is known that the hydration of carbonyl
compounds like formaldehyde and glyoxal increases the Henry’s law coefficients by 2-3 orders of magnitude. This major effect
is explicitly accounted for by our kinetic model. We extended Sect. 2.1 by the mentioned model limitations "Non-linear effects
like “salting in” and “salting out” influence Henry’s law solubility constants. The model does not account for these effects, due
to the insufficient data availability (Sander, 2015)."235
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3. Mechanism details. While the mechanism details can be obtained from the code and other external documents, it is suggested
that the SI be expanded to more clearly define the differences between the original and updated mechanism and any changes
that were made to published data (e.g., reaction rate constants, branching ratios, etc.) as implemented in the new mechanism.240
The text is very minimal and non-specific on these aspects, which reduces the clarity and reproducibility of this work. To pro-
vide some examples: 1) On p. 3 line 76, the authors discuss redistributing the product yields for isoprene + NO3. How are these
redistributed? Does the affect any prior performance evaluations? 2) The authors describe that the new chemical mechanism for
limonene was based on MCM, and on p. 4 line 83 state “low-yield reaction pathways are excluded”. What was the cutoff yield
value? How was this determined? 3) Similarly, the authors describe implementation of the new n-alkane mechanism based on245
Atkinson et al. (2008), and on line 96 state that the “mechanism is simplified” to only cover oxidation at specific sites and only
one H-abstraction process. Which sites? How was this determined? Does this affect prior performance evaluation? What is the
implication of these choices in the context of this model application? Line 115-What is considered fast? What is the rate (s-1)
cutoff value? These are only some examples, but such detail is important for all new mechanisms and updates presented in this
manuscript, especially if modified from published literature.250
We agree with Referee #2, that the manuscript lacks some information regarding the choices made in the mechanism creation.
We excluded too in-depth explanations from the text to ensure readability and convenience of the text. To give an improved
overview of the mechanism and important assumptions/simplifications, we have extended the "Reaction kinetics and mecha-
nisms" chapter in the SI by dividing it into additional sub-chapters containing further information.

255
4. The evaluation should focus on how the mechanism updates affect the performance of CAABA/MECCA as has been pre-
viously evaluated, and using experimental data where available. There is too much general comparison with one-off published
literature results, which are inconclusive in the context of model performance, and too much speculation of how the mechanism
will improve global model performance. Evaluation is also needed for the new Henry’s law constants and their dependence on
temperature, as compared with the base model.260
A comparison to earlier evaluations of CAABA/MECCA concerning the content of the mechanism update is hardly possible.
This is due to the fact that mostly radical and VOC mixing ratios were analyzed in previous assessments, rather than the stable
products (Sander et al., 2011, 2019; Taraborrelli et al., 2012; Nölscher et al., 2014; Hens et al., 2014; Mallik et al., 2018). The
comparison between the OLD and the BASE run is intended to display how and in which size range the model is impacted
by the update. With secondary organic aerosols being the main interest of further investigations, we decided to restrict this265
to LVOC, as these are a proxy for SOA. Additionally, Figs. S10-S14 display the change in key radical mixing ratios (NO,
NO2, NO3, OH, and O3)(previously Figs. S10-S16). We improved the diagrams to give a more comprehensive overview of
the differences between the runs. Ultimately, this work is a new approach to comparing changes to the mechanism by looking
into specific properties of products. This can be used as the basis for future evaluations.
Henry’s law coefficients are only newly included for species introduced with the mechanism update. For species in the base270
model, the temperature dependency was added, if missing. Therefore, a direct comparison to the base model would not lead to
conclusive results. We indicated this in Sec. 2.3 in the revised manuscript. Further replacements and additions together with a
complete assessment of the newly added constants are planned for future work.

Minor scientific comments:275
1. The authors note that limonene was added to simulate a wide range of monoterpenes. It would be useful to know what other
monoterpenes are included. Limonene is known as having one of the highest SOA yields under most (if not all) reaction con-
ditions. Thus including limonene to expand the range makes sense only if monoterpenes with low yields are well represented.
Related to comment #2 above, what small adjustments based on Vereecken and Peeters were introduced for beta-pinene? The
authors note lack of a compelling chemical mechanism for monoterpenes including camphene. Several camphene mechanism280
papers have been published recently including: Li et al., 2022 ACP; Subramani et al., 2021 Chemosphere; Afreh et al., 2021
ACP, and Mehra et al., 2020 ACP.
α- and β-pinene are implemented in the model with a refined mechanism. The carene, camphene, and sabinene schemes were
implemented based on α- and β-pinene (similar products and kinetics were assumed). We agree with Referee # 2, that there
are sufficient papers on the camphene oxidation mechanism, to create a refined scheme. Nevertheless, we decided to update285
the mechanisms of the listed monoterpenes, if compelling information for all of them is available. To clarify this in the text, we
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added/modified "The oxidation of these monoterpenes will be re-introduced as soon as new experimental/theoretical results are
accessible, including a compelling mechanism for all individual compounds. Several mechanistic studies involving camphene
have been published recently (Li et al., 2022; Subramani et al., 2021; Afreh et al., 2021)." to Sec.3.2.

290
2. Line 100: The statement about significant amounts of SOA precursors is unexpected in the methods and also unsupported.
We agree with Referee #2 and excluded the statement.

3. Line 163: What is the rationale for choosing GROHME over HenryWIN? This is not made clear in the discussion.
GROMHE has a larger training set and shows better performance towards multi-functional molecules (Raventos-Duran et al.,295
2010). We added the statement "We chose GROMHE over HenryWIN because it contains a larger default training set and a
better performance towards multi-functional molecules."

4. Line 200: Does this mean that the model does not include new particle formation? Or does it mean that gas-particle parti-
tioning to an organic phase is not considered (see also major scientific comments #1)?300
The model does not include particle formation. The effects on both processes will be tested in the global model. Aerosol nu-
cleation is treated in the MESSy submodels NAN and IONs (Ehrhart et al., 2018). SOA formation is specifically treated by
ORACLE (Tsimpidi et al., 2014a).

5. Line 217-218: The suggestion of increased isoprene SOA precursors is unclear and unsupported. Increase because of what?305
In a global model you also have the temperature dependence of emissions and possibly deposition, so I’m not sure how the
box model sensitivities are being translated to expectations for a global model. Similar comment on lines 226-227: There is
not strong support for the logic connecting the box model observations (particularly when many monoterpene mechanisms are
not included) to expected global model results.
We agree with Referee #2, that box model results do not intrinsically implicate similar changes in the global model. However, it310
was already demonstrated in experiments and models that the consideration of IEPOX and consequent products enhances SOA
precursors and yield from isoprene oxidation (Carlton et al., 2009; Budisulistiorini et al., 2017). Thus, the increased LVOC
yield in the box model together with literature results raises the expectation of an increase of SOA precursors, at least under
low-NOx conditions.
We agree with Referee #2’s comment on lines 226-227. The exclusion of the monoterpenes complicates the assessment of315
whether the total SOA yield is increased with the updated scheme. We excluded the statement.

Editorial comments:
We have reordered the figures in the supplementary information and corrected the typo.

320
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List of major changes "Reply on Referee #2":

1: We adapted the O/C ratio calculation from all gas- and aqueous-phase LVOC to aqueous-phase LVOC only; line 289 &
Figure 9

325
2: We extended the supplement with sections and description texts for all chemical updates.

3: "The oxidation of these monoterpenes will be re-introduced as soon as new experimental/theoretical results are accessible,
including a compelling mechanism for all individual compounds. Several mechanistic studies involving camphene have been
published recently (Li et al., 2022; Subramani et al., 2021; Afreh et al., 2021)."; line 227330

4: "New Hs were included for compounds contained in the update. Already implemented Hs were not changed."; line 165,
"B values were added to the model for all Hs without available temperature dependency."; line 194

5: "We chose GROMHE over HenryWIN because it contains a larger default training set and a better performance towards335
multi-functional molecules."; line 164
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