Mainz, 3 January 2022
Dear Michel van Roozendael,

please find a revised version of the manuscript amt-2021-213 according to the minor revisions
suggested by the reviewer.

Concerning the main issues:

This seems to be a misunderstanding: daytime temperature inversions are not skipped from
the analysis: They are included in the global maps as well as in the presented histograms and
the listed standard deviations.

Only for the investigation of possible dependencies on humidity (Fig. 10) and surface altitude
(Fig. 11) we had to skip temperature inversions, as they would otherwise dominate figures 10
and 11 and would generally hamper the systematic analysis of weaker effects.

For clarification, we have modified the last sentence of Sect. 5.2 to

“As the impact of temperature inversions on dr is quite strong, we skip profiles with
temperature inversions of more than 2 K for the investigation of the effects of humidity (Sect.
5.3) and surface altitude (Sect. 5.4) in order to avoid interference of different effects.”

We now moved the results for 18 December from the Supplement to Figures 3 and 7. In
addition, we now also point out that the deviation of 0 for 18 June is a consequence of the fit
being made for this day directly in the caption of Fig. 7.

The uncertainties given in the text already refer to the value from 18 March, which is based
on a different data set than the one used for fitting.

We appreciate the reviewers wish for consistent formatting according to journal guidelines.
The format of units in figure labels is not directly specified in the current AMT guidelines.
Obviously, Copernicus has to take some action here as the format used in most publications
(“quantity [unit]”) is not in accordance with Sl brochure and green book.

We have contacted the Copernicus editorial support on this matter, and they are now aware of
this inconsistency. However, as it will probably take some time to be specified by Copernicus
(as this would affect all journals, not only AMT), we would like to keep the figures as they
are for now.

In the case that Copernicus specifies the format in short time, we will modify the figures
accordingly.

Below we respond in detail to the further issues raised by the reviewer.
Kind regards,
Steffen Beirle



This seems to be a misunderstanding: daytime temperature inversions are not skipped from
the analysis: They are included in the global maps as well as in the presented histograms and
the listed standard deviations.

Only for the investigation of possible dependencies on humidity (Fig. 10) and surface altitude
(Fig. 11) we had to skip temperature inversions, as they would otherwise dominate figures 10
and 11 and would generally hamper the systematic analysis of weaker effects.

For clarification, we have modified the last sentence of Sect. 5.2 to

“As the impact of temperature inversions on or is quite strong, we skip profiles with
temperature inversions of more than 2 K for the investigation of the effects of humidity (Sect.
5.3) and surface altitude (Sect. 5.4) in order to avoid interference of different effects.”

We now moved the results for 18 December from the Supplement to Figures 3 and 7. In
addition, we now also point out that the deviation of 0 for 18 June is a consequence of the fit
being made for this day directly in the caption of Fig. 7.

The uncertainties given in the text already refer to the value from 18 March, which is based
on a different data set than the one used for fitting.

Yes, the incorrect labels in the tracked-changes version are caused by latexdiff.

We have modified the title to “Calculating the vertical column density of O4 during daytime
from surface values of pressure, temperature and relative humidity”



(a) | disagree with the authors that the use of "quantity/ unit" in axes labels and table headings is only
a recommendation. | have also never "noted" that it is only a recommendation either. Please read
carefully the AMT author guidelines (https://www.atmospheric-measurement-
techniques.net/submission.html#math):

In addition, the Sl and [IUPAC recommendations should be followed:
Sl brochure

IUPAC Green Book, 3rd edition

IUPAC Gold Book

Collins dictionary says about the use of the word "should"
(https:/lwww.collinsdictionary.com/dictionary/english/should #2) :

You use should to give someone an order to do something, or to report an official order.
All visitors should register with the British Embassy.

The European Commission ruled that the company should pay back tens of millions of pounds.

Hence, it is more an obligation than a recommendation to follow the guidelines (or recommendations)
of the Sl brochure and the green/ gold book. The point is that AMT uses "should be followed" not "it is
recommended to follow" or "authors are encouraged to follow".

(b) The argument that the authors give " Thus we prefer to provide units in brackets in figure axis,
which is also commonly done in most of recently published AMT papers", is not a valid argument for
the validity of their choice; it is merely a statement about the state of quality control at AMT regarding
their own guidelines.

(c) Even if following the guidelines of the green book and the Sl brochure were just a recommendation:

Who will follow these guidelines, if not even the chief editor of the journal which publishes these
guidelines/ recommendations follows them? People in power should set good examples and follow (at
least their own) recommendations, otherwise recommendations do not make any sense and could be
removed all together.

(d) There are good reasons why AMT refers to the Sl brochure and the green book. For a motivation
for these guidelines, check out the preface of the green book, where it reads on page IX:

"The purpose of this manual is to improve the exchange of scientific information among the readers in
different disciplines and across different nations"

Including the unit in round brackets in an axis label (or table heading) is common in some areas (e.g.
physical review letters prefers the notation with round brackets is even recommended:
https://journals.aps.org/prl/authors/axis-labels-and-scales-on-graphs-h18; but keep in mind that the
article in question was not submitted to APS but to AMT; AMT has different style guidelines, as cited
above), square brackets are in fact used to give units of a quantity as follows: [quantity] = unit, e.g.: [T]
= K. Using square brackets in axis labels around units is simply not correct and should never be used.
Using round brackets is accepted, but has certain disadvantages: It can be easily mistaken as a
multiplication factor whereas it really should be the denominator of a quotient. Hence, labeling a
distance axis as "distance (m)" could be interpreted as "distance <<times>> meters". This is incorrect.
What is labeled on the ticks on the x-axis in the graph is "distance <<over>> meters" (a plain number);
the notation "distance/ m" does not leave any room for interpretation and will be understood correctly
independent on your field or background. A very instructive explication in German (see the original



We appreciate the reviewers wish for consistent formatting according to journal guidelines.
The format of units in figure labels is not directly specified in the current AMT guidelines.
Obviously, Copernicus has to take some action here as the format used in most publications
(“quantity [unit]™) is not in accordance with Sl brochure and green book.

We have contacted the Copernicus editorial support on this matter, and they are now aware of
this inconsistency. However, as it will probably take some time to be specified by Copernicus
(as this would affect all journals, not only AMT), we would like to keep the figures as they
are for now.

In the case that Copernicus specifies the format in short time, we will modify the figures
accordingly.

We agree that GRUAN does not provide good spatial coverage. However, spatial coverage is
provided by the ECMWEF data, while GRUAN provides very good temporal coverage for
some stations.

Note that we do not claim “good coverage” for GRUAN in the manuscript.

We will avoid this in the future.

We have modified “this study” to “the current study”.

We skipped the reference to “The final equation” in the introduction.

Corrected.



Yes, thanks, the latex labels were mixed up here. We corrected this reference to Eq. 6.

The wrong references are caused by latexdiff. In the plain pdf, the references are correct.

Corrected.

We have added the following specification to the caption of Fig. 1:
“Frequency per pixel is color coded, with a binning of 100 pixels for both x and y axis, as in
all 2D frequency distributions shown below.”

We would like to keep the color bars inside the figure. An additional axis on the right or
bottom would shrink the actual plots, which are quite small already.

The top axis is present in all color bars — this might be a zoom issue of the pdf viewer?

We added “as compared to a polytropic atmosphere with the same O4 VCD”.

We have corrected “top” and “bottom” to “left” and “right”.
We added faint separation lines between the stations.

We see no reason to exclude stations with low number of sonde launches from this figure: of
course the statistics are rather poor for these sites, which is marked by faint color as noted in
the caption. However, we found it worth showing that also for these stations no unexpected
behavior or larger deviations could be observed.

We would follow the recommendation of the Copernicus copy editor here.



We now moved the results for 18 December from the Supplement to Figures 3 and 7. In
addition, we now also point out that the deviation of 0 for 18 June is a consequence of the fit
being made for this day directly in the caption of Fig. 7. We also add the SD for 18 December
to the discussion in the manuscript.

The uncertainties given in the text already refer to the value from 18 March, which is based
on a different data set than the one used for fitting.

Yes, this was confusing on first sight.

We would follow the recommendation of the Copernicus copy editor here.

Corrected.

Done.



