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Schmale e et al. present a comprehensive and well written overview of the aerosol
properties and trends at the Arctic sites over several decades. Arctic is changing rapidly,
and this study is a good benchmark for further assessments of potential changes in
aerosol properties in future climate and emission regimes.

I think the study can be published with some improvements suggested more specifically
below. I would especially encourage the authors to make use of the 30 years of SIA
observation (especially SO4, Na, Ca) at Zeppelin and not only use a dataset with much
shorter time period. Pallas also have observations of SO4 since 1996 and Na,Ca,K since
2003, which the paper would benefit from using. All these data are available in EBAS.

More specific comments:

Line 90. Maybe add references and numbers from the IPCC report recently published,
which gives the must updated assessment of the impact of SLCF
Line 96. Before the establishment of the Zeppelin observatory monitoring was
conducted in Ny Ålesund. Thus observations at Svalbard foes back to the seventies.
Line 160: The results from Collaud Coen et al (2020) should be added here.
Line 166. Do not really see it is a contrast to Platt et al 2021. Different time periods
and season contra annual trends. Maybe use another word than contrast.
Line 182. Not sure if I understand this statement correctly. “no increased contribution
during the fire season has been shown so far.” Are you talking about trend studies or
influence by fires. Surely there are several examples of high episodes observed at the
Arctic sites caused by emissions from fires (e.g. Stohl et al 2007)
Line 327. Not clear how you have selected valid time series for trend analysis. With “at
least five consecutive years” does that mean you can make a decadal trend with only
five years? You need at least 7 years of data to use the Mann Kendall and Theil-Sen
slope method.
Line 353 contradicts a bit with what is written in line 357 (EBC vs SO4 seasonal trends



respectively at Zeppelin compared to other sites). Sulfate is also easily washed out by
rain and one would maybe expect similar behaviour. The differences may be due to
different time periods used for comparing the seasonality between sites.
Line 526. Even though the economic breakdown in Eastern Europe (and Soviet Union)
results in a relatively steep decline in SO2 emissions in the nineties, the main reason
for the large reductions in Europe are due to international protocols agreed upon under
the UNECE LRTAP and EU directives, and in North America by the Clean Air Act.
The increase in So4 during summer is not seen in the regular monitoring at Zeppelin for
the period 1990-2019 nor for shorter time periods. See figure

The dust tracer (Ca and Fe) measured are probably mainly water soluble (at least
Ca2+) and may not be a good indicator of the real influence of dust.
Surly using harmonized standard methods for aerosol optical properties and other
aerosol observations are extremely important, and this is being developed. The AMAP
(Arctic) sites should follow recommendations made by WMO/GAW. In addition, the
observations should be made available and reported in a standardized protocol to
international frameworks (GAW, AMAP, EMEP etc. See i.e. discussion by Laj et al 2020 :
https://doi.org/10.5194/amt-13-4353-2020
Figure 1 in *: spelling error. Sind should be since. Find the reasoning for why not the
longest time series have not been chosen quite strange. Why not use the longest one
available.
Figure 2, in fig h) should that be red and not orange? Not Zeppelin data displayed

Table 1:

It would have been useful to add for which time periods you are using data from for all
the species
Seems a bit strange to distinguish EBC from absorption coefficient since these are
derived from the same instrument.
Alert: Why are Absorption and scattering data taken from personal communication and
not from EBAS. 2005-2019 available and also used by Collaud Coen et al. in their trend
study
Zeppelin: As mentioned above, I find it strange that you have not used the SO4,Na,Ca,
from EBAS (and SO4 presented in Platt et al 2021), which has much longer time series
than what is available by Sharma et al (2012). Further in Sharma et al, only MSA data
is presented even though they probably collected many other species. The EBC data (or
absorption rather) and scattering data are also available in EBAS as presented in
Collaud Coen et al.
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