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General Comments:

The paper describes the implementation of a volatility basis set (VBS) approach within
a box model version of the Multiconfiguration Aerosol TRacker of miIXing state (MA-
TRIX) scheme.

The paper is generally well written but would benefit from careful proof reading to en-
sure that everything is written as concisely and accurately as possible. Whilst the paper
fits within the scope of GMD, more detail would be needed for anyone to reproduce this
study - | would recommend publication once the below issues have been resolved.

Specific Comments:
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- Page 3, line 3-6: This sentence is talking about the role of semi-volatile organics
but mentions new particle formation - | would suggest moving the reference to new
particle formation to the previous sentence about very low volatility organics, and in-
cluding some additional references, i.e.: “It has been established that highly oxidised,
low-volatility organics play a key role in new particle formation (Metzger et al., 2010;
Riccobono et al., 2014; Kirkby et al., 2016) and particle growth (Trostl et al., 2016),
while the range. . ..” [this is alluded to in your Methods section but not clear here]

- Page 4, line 1-14: There are a few more details that would be useful to include
in this model description. Specifically: Clarify whether this model tracks both aerosol
number and aerosol mass? [| assume both from Figures 6 and 7] What are the “aerosol
populations” — they seem to be specific modes of particular composition (perhaps refer
the reader to Table 2 at this point)? What are the diameter ranges of these populations?
(this also becomes relevant when interpreting Figures 6 and 7)

- Page 5, lines 25 - 30: Can you expand on what these mass-based emission factors
represent? (enough for the reader to understand without having to refer to Shrivastava
et al., 2008) To what is the additional factor of 1.5 applied?

- While the VBS scheme is outlined in the Model Description, it would be useful to
include a brief description of how this influences, and what controls, the gas-particle
partitioning among the different populations.

- Reaction with OH is mentioned as a mechanism for chemical aging of the organic
species, is the OH concentration taken from GISS ModelE? How often are the concen-
trations updated? How does this process occur (does it occur at a specified reaction
rate for each of the volatility bins of organic species?)

- Where do the products of the oxidation of biogenic organics go? Into the lowest
volatility bin? Or are they treated entirely separately?

- Some of the information in Section 4 seems like it would be more appropriate in the
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model (i.e., description of the treatment of BC) / VBS description (i.e., description of
the emission rates for the VBS species), rather than the discussion of the simulations?

- Page 6, lines 19 — 20: this currently sounds like each emission factor is 2.5 (which is
not the case?), perhaps rephrase this to clarify what you mean

- In a couple of places, compounds that are low-, intermediate-, and high-volatility are
referred to (e.g., Page 7, lines 13-15); in terms of the volatility bins used here, how are
these categories defined?

- Page 22, Figure 2: Refer to Table 1 or Figure 1 to explain the legend entries and
define OCAR Page 24/25, Figure 4/5: The layout of the columns doesn’t quite match
the description in the caption

Technical Suggestions:

| have a number of technical suggestions that may help improve the readability of the
manuscript.

General comments:

On several occasions, quantities are referred to as “about” ##, it would be better to
either refer to a more specific value or refer to this same value as “approximate”.

Specific suggestions:

Page 1, line 21: should this be “high volatility” rather than “high volatile™?

Page 2, line 21: insert “the” between “with” and “hydroxy!”

Page 2, line 27: remove “it” from between “space” and “also”

Page 2, line 28/29: specify that the “it” being referred to here is the 2D-VBS? Printer-friendly version

Page 3, line 23: replace “terpenes emissions” with “emissions of monoterpenes” [if you Discussion paper

are only referring to monoterpenes here]
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Page 4, line 21: remove the word “ones” from between “volatile” and “and”
Page 5, line 11: insert a hyphen into “nonvolatile”

Page 5, line 12-14: rephrase this sentence, it is currently not clear what you mean —
and be consistent with writing numerical values as words or numbers, i.e. “eight” v. “8”

Page 5, line 18: you could replace “of different” with “and” ?

Page 5, line 19: you could move “(Mexico City) to the end of this description (after
“tropics”) to avoid confusion

Page 5, line 23: you could separate this into two sentences, with the first ending after
“Table 3” and the second beginning with “Here we do not include. ...

Page 6, line 30: replace “least one” with “least volatile”

Page 7, line 11: should this say “more oxidized” rather than “less oxidized”?
Page 7, line 18: replace “same with that” as “same as that”

Page 8, line 19: replace “much more” with “higher concentrations”

Page 8, line 20: replace “is also very different” with “are also very different”
Page 9, line 18: replace “effects” with “affects”

Page 9, line 29: replace “reason of this” with “reason for this”
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