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This manuscript presents 7 months of observations of aerosol precursor gases at the
Finnish sub-Arctic field station SMEAR I. The authors combine their ambient pressure
nitrate chemical ionization mass spectrometry measurements of sulfuric acid,
methanesulfonic acid, iodic acid and the sum of highly oxygenated molecules with publicly
available meteorological and aerosol data from the SMEAR I station. As the authors note,
very few measurements of this nature and over such a long timescale are available to gain
information on seasonal cycles of aerosol precursors in near-polar regions. For this reason,
the present data set is quite interesting and the general analysis provide some interesting
insights into aerosol formation chemistry. My main concern is that this analysis is
somewhat cursory, and stops short of delving into detailed mechanistic analysis that such
a data set can provide. However, I believe that this manuscript is deserving of publication
in ACP given that the following mostly minor comments can be addressed.

Minor Comments:

(1) L104-105: what is meant by this statement? perhaps something is missing from the
latter part of this sentence?

(2) L143: what is the magnitude of the loss parameter in the 1m stainless steel inlet line?

(3) L146-147 & L159-160: is the -50%/+100% uncertainty quoted only for sulfuric acid?
what is the approximate uncertainty for non-sulfuric acid compounds for which the sulfuric
acid sensitivity has been applied?



(4) L231: can the authors be more specific about what is meant by 'saturate'?

(5) L290-304: as the authors note in the latter part of this paragraph, does it make sense
to speculate about long range transport of HIO3? What is the approximate lifetime of
HIO3? Presumably its lifetime is short, and long range transport appears a very unlikely
possibility.

(6) L305-313: why focus only on the melting of snowpack? Isn't photochemistry in the
snow pack a more likely source? (e.g., Raso 2017, as cited by the authors)

(7) Figure 5: if the relationship between HOM concentration and temperature is most
significant here, why not plot temperature on the x-axis and color by radiation?

(8) Figure 7: a diurnal profile of the condensation sink calculated from DMPS
measurements would also be informative here, rather than only plotting total aerosol
number concentration. (i.e., are the polar marine air masses also cleaner in terms of
existing particles before NPF events occur, or does the very large concentration of aerosol
precursors overwhelm any differences in condensation sink between event and non-event
days?)

(9) Figure 8/10: why do the authors think the O3 is higher when air masses arrive from
more northern polar marine regions?

(10) Figures in general: many of the figures have very small axes labels, and are at a
resolution that is difficult to read, please enlarge axes labels and legends and improve the
figure resolution in the final version.
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