
Atmos. Chem. Phys. Discuss., referee comment RC1
https://doi.org/10.5194/acp-2022-761-RC1, 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Comment on acp-2022-761
Anonymous Referee #1

Referee comment on "Ice-nucleating particles in northern Greenland: annual cycles,
biological contribution and parameterizations" by Kevin C. H. Sze et al., Atmos. Chem.
Phys. Discuss., https://doi.org/10.5194/acp-2022-761-RC1, 2022

This manuscript by Sze et al. measured INPs in the Villum research station in Greenland
for more than two years and analyzed various physical properties of these samples. Their
study is interesting and significant in our understanding of INPs in the Arctic because of 1)
a long-term INP measurement, 2) the measurement location (in the middle of the Arctic
(VRS)), and 3) measurements of INP concentration at a different temperature, INP types,
and bioaerosol fractions. These detailed and comprehensive measurements of the
important region for the climate study are clearly suitable for publication in this journal. I
have several suggestions and comments to clarify and improve the readability of this
manuscript.

 

Major comments and suggestions:

 

Terminology:

The authors classified samples using the terms “summer,” “winter,” and “mixed” types.
However, these samples were originally classified based on the exponential decay slope
values and not by the sampling seasons. Indeed, they initially termed them Fletcher
and Cooper types. They were termed because they were more frequent in summer or
winter. Then the authors discuss the fraction of “summer” and “winter” types in each
season. The terminology is confusing, e. g., line 368 “with summer and winter type



dominating summer and winter months, respectively.”
The term “bio-ratio” is also somehow misleading. Line 170-172 says, “However, it
should be noted that not all biological INPs are equally sensitive to heat. Nevertheless,
overall heat-lability is thought to be more associated with biological INPs than mineral
INPs, and we will use the term biological INP in this study to refer to heat-labile INP.”
The “bio-ratio” is not a real bio-ratio but the fraction of heat-labile INPs. However, in
section 3.4., the authors discuss the “bio-ratio” as they are actual bio fraction, e.g., line
395 “that roughly at least half of all INPs during that period were comprised of non-
proteinaceous biological material.” The discussion should base on the fraction of heat-
labile INPs. Otherwise, more discussion will need to prove that heat-labile INP is equal
to biological INPs.

 

For the above two cases, I agree with the discussion and the interpretation and will be
acceptable to mention the “summer” and “winter” types are dominant in summer and
winter, respectively, and the bio-ratio mostly represents the fraction of biological particles.
On the other hand, the terminology sounds too simplified to interpret the meanings. So, I
suggest reconsidering the terminology. Or at least, the discussion should base on these
real meanings (e.g., the number fraction of heat-labile INPs but not bio ratio).

 

Section 3.5 A case study:

The case study section discusses several hypotheses and rejects the first two hypotheses
by the authors (line 418 and 434). It is acceptable to discuss any hypotheses, but in my
personal view, they use too much space for the discussion to decline their hypotheses,
including Figures 9-11, which decreases the readability of the conclusion. At least, they
can shorten, and most figures can be replaced in the appendix or supporting information.
In addition, this manuscript has so many appendix figures instead of supporting
information. I would suggest considering using supporting information as well. This
comment is a suggestion that potentially improves the paper and is not mandatory.

 

Specific comments:

 



Line 17: “also a higher cloud ice fraction was observed in satellite data for April 2020,
compared to April 2019.”

I suggest revising this last sentence in the Abstract, which is somehow awkward and is not
a major conclusion of this study.

 

Line 249 “Hereafter the time period with a snow depth below the threshold is referred to
as snow-free months,”

Similar to the general comments, they are not “snow-free month,” but there was snow
with < 80 cm. I suggest using a better term here.

 

Line 350 “And, these are the two slopes…”

Is this sentence “There are two slopes…” (?) Please check it.

 

Line 371 “60% ot” typo?

 

Line 408-409 “The altitude threshold of 250m was applied in order to locate potential
source regions within the planetary boundary layer”

Over the main part of Greenland, the altitudes from the sea level are mostly > 250m, but
the air mass can also pass through near the ground (ice or snow) surface. They may
contribute to aerosol sources. Some explanations may be helpful.



 

Line 475 What is PDF?

 

Line 489 what is LES?

 

Line 509. “…value derived from it, is statistically more certain than a low one.”

Is something missing in this sentence?

 

Figure 1. I suggest indicating the period used in the case study.

 

Figure 1. During April 2020, there were higher INPs even at -20C than in April 2019,
which may suggest that there were significant numbers of aerosol particles in the month.
If so, the high number of aerosol concentrations simply increases the number of INP at a
high temperature rather than changing particle species. Is there any available data to
check the particle concentrations?

 

Figure 4. I suggest adding a color legend in addition to the text.



 

Figure 6. It looks like not all samples were plotted (e.g., July 2018). Why?

 

Figure 11. The colors in the plots are difficult to distinguish.

 

Figure A5 (November). There are two summer spectra in November; one is the highest
INP concentration, and the other is the lowest INP concentration. Is the classification
correct?
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