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Summary

In this work, Li et al. present single-particle aerosol mass spectrometry (SPAMS)
measurements on the Tibetan Plateau. Measurements were taken over a month as part of
an intensive campaign. In addition to SPAMS measurements, meteorological conditions
were measured, as well as ozone and NOx. Almost 500,000 bi-polar, single-particle mass
spectra were obtained. Spectra were subject to a clustering analysis. Air mass back
trajectories were also calculated, and also were clustered.

Two episodes of high particle concentrations are highlighted. From a cluster analysis of
back trajectories, these episodes are from similarly sourced air, but they contain different
fractions of particle types. The main difference is that there was more dust in Episode 1.

Finally, the authors found relationships between the fraction of particles containing certain
secondary aerosol markers and Ox and RH.

This work is novel and is deserving of publication, but it requires major revisions in order
to be published. See the major comments section for more details

Major Comments

There are many grammatical errors throughout this text. This reviewer strongly
suggests that the authors carefully revise the manuscript to address these errors.



Unfortunately, at this point, it makes it difficult to understand the author’s
interpretation of the results, and thus the paper suffers. Here are some examples from
the abstract alone:

Line 19: “… which is a transport channel for pollutants from South Asia [to where?]
during the pre-monsoon season.”
Line 25: It is not clear what the “surroundings” means here, and the phrase “cross-
border” here is either excessive or confusing.
Line 27: I’m not sure what the “Besides” at the beginning of this sentence is
referring to. I also think you should say either “episodes” or “events” here, but
probably not “episodes events.”
Line 29: The phrase “air clusters” is used here, but it has not been defined before,
and it is not intuitive from the wording what it means.
Line 30: I think you want to add a “, which” after “types” and a “,” after “72%.”
Line 34: I think “severed” is supposed to be “served.”

Because there are many instances of grammatical errors throughout the text, the focus
of the following comments will be of a general nature and will mainly be guided by the
figures themselves; specific comments on the text in the main body of the paper will be
withheld in anticipation of major revisions.
The authors dedicate a lot of time in the results section interpreting the “size
distributions.” Unfortunately, it is difficult to interpret these results without some sense
of the total aerosol size distribution (from an SMPS or OPC like UHSAS, LAS, etc.). Your
“size distribution,” as presented, is sensitive to the detection efficiency of particles as a
function of size. Furthermore, it may also be sensitive to particle shape. Both need to
be accounted for prior to interpreting the size distribution.
Since the rich-K type particles are often the dominant particle type, I am surprised that
there isn’t more time dedicated to describing what these particles might be. While this
reviewer understands that these are clusters, the other clusters have much more
intuitive names that can be traced back to certain sources. Similarly, I am surprised
looking at Figure S3 that the all of the clusters have a large potassium peak. Is this
usual for this SPAMS instrument?
Figure 2 would be greatly improved if (a) the table was not inset into the figure, and
(b) that the non-Chinese countries were not plotted in blue. For part (a), it is difficult to
read the text; for part (b), blue colors on maps typically denote bodies of water.
How are the errors bars generated for the particle types in each cluster in Figure 2?
It might be useful to put the y-axis on Figure 3a, Figure 5a, and Figure 5b on a log
scale. Mainly, I was interested in seeing how many particles there are of each type at
the larger sizes where the number fraction plots get a little noisy.
Figure 7 suggests that knowing the oxidant concentration is not enough a priori
knowledge to know the number fraction of particles that contain markers for secondary
aerosol. Thus, you are missing some dimension that can make this analysis useful.
Potentially, you are in an oxidant limited regime sometimes, and a precursor limited
regime in other times. Perhaps also peak heights would be more useful than fraction
containing, and could help tighten up the relationships.
Figure 8 is interesting because the trends are similar between the episodes; however,
that they don’t line up makes the interpretation difficult. Again, it seems that you’re
missing some dimension here that could help your analysis—perhaps some smarter
filtering by particle type could help? As it stands, the interpretation is muddled.
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