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This paper reports on new and exciting data from the BLUESKY experiment conducted
,during the early months of the COVID-19 pandemic.  The paper is well written and the
figures are clear and appropriate. In general I think that the aim of the paper is quite
novel, and that the results could be useful for the research community.  However, I have
reservations about the analysis because the BLUESKY ozone data in 2020 are not lower
than the ozone values in the earlier campaigns. In contrast, three new studies show ozone
above Europe was anomalously low in 2020.  This discrepancy needs to be reconciled
before I can recommend the paper for publication.

 

 

Major comments:

 

1) Three recent papers have shown a clear decrease of free tropospheric ozone above
Europe during 2020, in association with the COVID-19 economic downturn.  Two of these
papers have been cited [Steinbrecht et al., 2021; Clark et al., 2021].  The third paper is
by Chang et al., 2022, and it will appear any day as an accepted paper in AGU Advances
(it will be posted here: https://agupubs.onlinelibrary.wiley.com/toc/2576604x/0/ja ).



Given that 2020 was an anomalously low year for ozone, it is very puzzling as to why the
BLUESKY ozone observations are not lower than the UTOPIHAN or HOOVER data.  One
possibility is that the sample size of these datasets is too low to provide an accurate
estimate of monthly or seasonal mean ozone.  Three papers have looked at the sample
size necessary to quantify monthly mean ozone above Europe and determined that 12-20
profiles are necessary [Logan et al., 1999; Saunois et al., 2012; Chang et al., 2020]. 
Given that the IAGOS program has dozens of profiles per month from Frankfurt, you could
compare your monthly mean profiles to those from IAGOS.  The IAGOS monthly means
will be accurate due to the high number of profiles and you can then determine if the
aircraft campaign data are biased high or low.

 

2) Given that the three studies mentioned above report anomalously low ozone above
Europe in 2020, we can conclude that net ozone production was below average in 2020,
which matches the findings of Miyazaki et al., 2021.  However, your conclusion seems to
be that net ozone production was not unusual in 2020. How can you reconcile these
different conclusions?

 

3) Bouarar et al., 2021 concluded:

“Zonally averaged ozone in the free troposphere during Northern Hemisphere spring and
summer is found to be 5%–15% lower than 19-yr climatological values, in good
agreement with observations. About one third of this anomaly is attributed to the
reduction scenario of air traffic during the pandemic”.  As conclusion that the reduction of
aircraft emissions impacted ozone in 2020 has already been published, you should
specifically mention this finding in your paper.  It would also be helpful to explain how
aircraft emissions have strongly increased over the past 20 years [Lee et al., 2021].

 

4) I don’t agree with this statement in the Conclusions:

“We encourage future studies to investigate governing chemistry in the upper
troposphere, a topic which has not received much attention in literature so far”



I know of many measurement and modelling studies of the chemistry of the upper
troposphere, and a few that immediately come to mind are:  Barth et al., 2021; Brunner
et al., 1998,2001; Cooper e t al., 2006; Huntrieser et al., 2002; Li et al., 2001,2005;
Ridley et al., 1994.

If your comment is meant to refer to a specific chemical process in the upper troposphere,
please make that point clear.

 

 

Minor comments:

 

First line of the Abstract:   lead should be led

 

Line 28-29

This line mentions ozone impacts on humans, animals and plants

“NOx directly impacts the production of tropospheric ozone (O3) which is a hazard to
human, animal

and plant health (Nuvolone et al., 2018).”

However, the reference only deals with impacts on humans.  A good reference for the
impact of ozone on plants is Mills et al., 2018.  I do not know of any authoritative papers
that report ozone impacts on animals. If the authors know of such a paper they need to



cite it, otherwise, impacts on animals should not be stated as there seems to be no
convincing evidence.

 

Line 76

When reviewing studies that indicate ozone reduction in the free troposphere, you should
also mention two recent studies that show ozone reductions at high elevation sites within
the European boundary: Cristofanelli et al., 2021; WMO Air Quality and Climate Bulletin,
2021.

 

Line 166

“what” should be “which”

 

Line 192

“trend” is not the right word as it refers to a change with time. Would “gradient” work
better?
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