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The authors would like to thank the reviewers for their constructive comments. Please
find our responses below.

Point 1: The manuscript fits within the scope of Atmospheric Measurement Techniques
and the insights are novel enough to justify publication. There are though a number
of details that should be addressed before the publication and the manuscript should
be thoroughly checked. The authors use an atypical structure (sections) for AMT, or
any journal for that matter. This is fine but it would be critical to detail in the text
when something gets explained in a later section. e.g. The field campaigns should
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somehow mention that the UAS will discussed later as one expect to read details when
something like multi-copter comes up. Alternatively may be the authors should consider
to first discuss the tools, then the platforms before discussing the field campaigns as
the primary focus here should be on tools, platforms and measurements not on the
field campaigns.

The authors agree that the form of the manuscript did not assist the reader. In the re-
vised manuscript the “Instrumentation” section now precedes that of the “Campaigns”.

Point 2: The current state of the art and background are extremely poorly described
in the introduction. The paper is very misleading on how novel BC measurements by
UAV are. It gives an impression that this is very novel when in reality BC has been
measured on UAVs for more than 10 years (see Corrigan et al., 2008). This is just
not proper. You mention Bates for the STAB but fail to mention that the Bates paper is
not only this instrument but this instrument on a UAV. Your paper has to acknowledge
what is out there, what instruments flew on what platforms etc.. Also in regards to the
discussion of the vertical profile observations, there are studies to compare to, both
UAV and balloon (besides Bates, Corrigan, there Po Valley Ferrero et al., 2014).

The above statement is a misunderstanding. The authors consider novel the use of
miniature sensors onboard small size UAS. Small UAS are considered those with a
gross weight smaller than 25 kg as suggested by the FAA. In the revised manuscript,
there is a clearer description of this notion so to avoid confusion. The term “small UAS”
is used and in Section 2.1 this is clarified. Furthermore, there is a distinction between
standard (rack) size and small sensors (Lines 82-88 of the revised manuscript).

Taking into account the above comment, we have substantially edited the relevant para-
graph in the introduction (see revised manuscript) and included several publications
concerning absorption vertical profiles, either using UAS or tethered balloons. (Lines
82-96).

It should be noted that the main focus of this work is to present the instrument inter-
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comparison. A comparison between the findings from the campaigns described in this
work and those already found in the literature is beyond the scope of this study. Our
intention is to focus on the results of both campaigns in a future separate publication.

Point 3: Some statements are misleading and/or too qualitative in the discussion. The
authors confuse correlation with agreement (Line 513 discussion figure 4), MAAP and
AE33 are not in agreement if there is a 20% bias. The measurements are well cor-
related but the values are substantially off, systematically yes but still the values are
not in agreement at all. Also, the authors use too many qualitative statements like “ex-
cellent” when it is unclear what excellent means. Things are statistically significant or
not.

The reviewer is correct. The term “agreement” has been replaced by the term “corre-
lation” throughout the manuscript. Additionally, a Welch’s t-test, used in cases when
populations of unequal variances are to be compared, was employed to deduct the
significance of the differences discussed in this work.

Point 4: Finally, one has to hope that the authors were more careful in their experiments
than in the preparation of the manuscript. The manuscript needs a serious re-read with
attention to detail for text formatting, typos, format of references and completeness of
references cited. A few items are in details but the list is not certainly exhaustive.

Herewith, we would like to mention that the high-quality of the data presented in our
work has been assured in several ways (reference instruments, sample conditioning
(dryer), airborne and inflight intercomparison). The authors acknowledge indeed that
several small errors were present in the old manuscript, which has undergone exten-
sive re-editing. This includes, among others; correction of typos, confusing sentences
to be rephrased or omitted, uniform spacing and text formatting throughout.

Point 5: L29-31 “the measured signal of the three sensors was converted into absorp-
tion coefficient,... and, when applicable, to signal saturation corrections following the
suggestions of the manufacturers.” Please reformulate, the signal was not converted
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to corrections but you applied corrections.

This sentence has been edited and in the revised manuscript and now reads at Line
31:“ The measured signal of the miniaturized sensors was converted into the absorp-
tion coefficient and equivalent black carbon concentration (eBC). When applicable, sig-
nal saturation corrections were applied, following the suggestions of the manufactur-
ers.”

Point 6: L58 redefine abbreviations at first use in the main text (here BC)

BC is now defined in Line 56. The manuscript was checked to ensure that each abbre-
viation was defined at first use. The authors include a nomenclature table to assist the
reader with the abbreviations employed in the text.

Point 7: L64-69 This is a poor representation of the existing methods and partly mis-
leading ... The sunset is thermal AND optical and there are thermal optical transmission
and thermal optical reflection... see AMT papers on the subjects. For just evolved gas
phase there are the old commercial systems such as the R&P analyzer, there is the
DRI analyzer. You only give 2 Sunset papers. This is not critical but just weird and
actually wrong.

This sentence was reformulated by removing the reference of the two Sunset papers,
mentioning briefly the thermal-optical techniques, which are now replaced by a refer-
ence to Lack et al., 2014, a review paper that describes in-depth the techniques for
measuring the concentration of black carbon.

Point 8: L68 Please check also all your references throughout the manuscript. Here
the Petzold and Moosmueller refs are both missing in the literature cited.

We thank the reviewer for identifying this omission. The revised manuscript was thor-
oughly checked. All references were additionally checked for abiding with the AMT
format.

Point 9: L123 Athens campaign. If you keep the structure with first field campaigns then
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instruments then please reference at the mention of multicopter that you will provide
details later, idem later on for the Cyprus study UAS.

This structure has changed in the revised manuscript, with the instrumentation section
preceding that of the campaign.

Point 10: L128 The 2kg payload limitation is confusing as the Table says different.
Please elaborate and please elaborate and clarify which instrument this refers to.

The reviewer is correct as these two statements correspond to different payloads. Line
407 in the revised manuscript (used to be Line 128) refers to the instrument only as-
suming an extra 2 kg for batteries, the dryer, and the inlet. In Table 1 the net payload
was specified. The authors acknowledge that this sentence was confusing and have
rephrased it to “Due to payload restrictions (2 kg maximum for scientific instrumentation
and another 2 kg payload for the batteries, dryer and inlet),. . .”.

Point 11: L371 section on miniature monitor descriptions. Please discuss them all
3 Currently hardly any description is here on the DWP and please be consistent by
providing/discussing weight of all 3 of them. Essentially give the same information and
same level of detail for all 3 consistently. This would be most useful.

As proposed, information on DWP has been added. In specific, the following sentences
are now found in Lines 329-333 of the revised manuscript “The DWP has been con-
structed as a modification of the AE51, by placing an additional light source, emitting
at 370 nm. Additionally, the sampling flow rate has been increased to 2 L min-1, by
replacing the original AE51 pump, with an external whose flow rate is controlled by a
critical orifice. The external pump resulted in additional weight to DWP. ”

Point 12: The UAS platforms in Table 1 should include manufacturer.

This information has been included in the revised manuscript

Point 13: Table 1: typo km not k, formatting: align text to center of pictures
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The typo has been corrected

Point 14: Table 1. define abbreviations at first use

These have been defined and have been included in the nomenclature table.

Point 15: Figure 1: provide the source of the maps and pictures and ensure you have
the rights

Figure 1 (formerly Fig. 2) is owned by the authors. Figure 2 (formerly Fig. 1) is owned
by Google which encourages the use of its maps for scientific publication. Google pol-
icy can be summarized as follows “Due to limited resources and high demand, we’re
unable to sign any letter or contract specifying that your project or use has our ex-
plicit permission. As long as you follow the guidance on this page, and attribute the
content correctly, feel free to move forward with your project.” Which can be found at
https://www.google.com/permissions/geoguidelines/

Point 16: Figures 4,5,6,7: could you provide error bars on the values. If they are smaller
than the symbols used then please state so in the legend.

Error bars have been added in Fig. 4,5,6,7 corresponding to one standard error from
the mean. It is noted that if one standard deviation from the mean was plotted then Fig
5, 6, and 7 would become unreadable; mainly because AE51 is quite noisy. Therefore,
to keep a uniform and concise format throughout, all figures exhibit one standard error
from the average, while the standard deviation is reported in the text. Under this con-
figuration, the symbols concerning STAP and DWP in Fig. 5 and 6 are larger than the
error bars, which is denoted in the legend of each figure.
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