I believe this manuscript effectively demonstrates the efficacy of the AIRCORE sampling technique for
characterizing stratospheric Carbonyl Sulfide (OCS) through offline analysis using a Quantum Cascade
Laser Spectrometer (QCLS). The authors successfully build upon the work of Krysztofiak et al.
(Krysztofiak et al., 2015) by comparing balloon-borne OCS profiles with the sparse ACE-FTS satellite
dataset. They are also able to compare the AIRCORE profiles with earlier measurements from the
SPIRALE instrument. Their results provide additional evidence supporting the reliability of the ACE-FTS
remote retrievals, consistent with more recent airborne observations from the 2023 SABRE campaign
(Gurganus et al., n.d.).

The manuscript also makes a valuable contribution by addressing long-standing concerns about potential
OCS depletion when co-sampling with ozone, as reported three decades ago (Engel & Schmidt, 1994).
Both in-situ stratospheric data and supporting laboratory experiments presented here indicate that this loss
process is not evident. Indeed, the JPL Chemical Kinetics and Photochemical Data Evaluation includes no
direct OCS + Os reaction, and to my knowledge, no subsequent studies have reproduced such a mechanism.
The results therefore suggest that any previously reported depletion was likely specific to cryogenic whole-
air sampling with uncoated stainless-steel canisters—a limitation not relevant to AIRCORE, which employs
inert internal coatings.

These main points in this manuscript are clearly supported by the data and analysis presented and represent
important advances in improving our understanding of the stratospheric sulfur budget. Accordingly, I find
the manuscript well-suited for publication. My main concern, however, is the extensive use of quantitative
comparisons among highly sparse datasets spanning more than a decade. Given the substantial natural
variability in the stratosphere, such comparisons should be interpreted with caution, and I encourage the
authors to temper the quantitative emphasis or further justify the robustness of these cross-temporal
comparisons.

The authors have made a good effort to address the minor points from the first round of review so here |
will only detail the three broader concerns that | hope the authors can address before final publication.
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Main Points:

1. The background motivation for OCS depletion by co-sampled O3 is not well supported by the
references provided. Of the 4 references provided only one (Engel & Schmidt, 1994) actually
mentions OCS loss resulting from co-sampling of ozone. The others discuss DMS depletion when
co-sampled with Ozone which would produces excess OCS in line with the results reported here in
the Appendix. | would ask the authors to revise the text to avoid conflating Ozone reaction with
OCS and sulfur compounds more broadly (including H2S, CS2, DMS).

e Line 62: Possible impacts of stratospheric ozone (O3) (Engel and Schmidt, 1994) as well
as pollution-induced tropospheric O3 (Andreae et al., 1990, 1993; Hofmann et al., 1992;
Persson and Leck, 1994) on collected air samples for COS observations have been reported
in previous studies.

e Line 740: “This is in contrast with the O3-induced COS loss reported in previous studies
(Andreae et al., 1990; Engel and Schmidt, 1994; Hofmann et al., 1992; Persson and Leck,
1994).”

Quotes from the references listed in the manuscript:

(Andreae et al., 1993) Incorrectly cited as 1990 in this manuscript

“A cotton scrubber was found to be effective in removing oxidants from air samples collected for DMS
analysis. It performed better than the Na.COs/Anakrom scrubber under the most challenging sampling
conditions (e.g., high Os and low DMS concentrations).”

(Engel & Schmidt, 1994) Cryo-Trap w/ Electro-Polished Stainless Steel containers

b

“Laboratory tests showed that COS is decomposed during sampling
in the presence of ozone. To avoid this COS destruction, a catalyst
was developed that decomposes ozone prior to sampling. The catalyst
consisted of manganese dioxide (MnO:) supported on silanized glass
wool. The COS recovery rates, relative to the inert CF2Clz (F12) used
as an internal standard, are shown in Figure 1 for three different cases:

sampling without ozone, with ozone, and with ozone plus the catalyst. pioo

The COS loss when using the catalyst was less than 10%, even when Fitr 1 COS ey i o 12 fr sl ol
ozone mixing ratios of up to 10 ppmv were applied. The sample  emorbus represent to-standard deviations

stability in the containers was also good, with a maximum observed decrease of COS of about 5% per

month for the stratospheric samples.” See Figure #1
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affected.” See Figure #5:

(Persson & Leck, 1994) Gas Chromatography with Flame &
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“The described method has a potential for future development. The system could be converted for analyses
of COS. COS was detected in every ambient air sample from the Arctic. However, quantification was not
possible, due to quenching with carbon dioxide in the FPD.”



2. Theauthors present reasonable qualitative evidence that the AirCore profiles show good agreement
with ACE-FTS satellite and SPIRALE balloon observations (Figures 3, 4, 6, and 7), consistent with
the results of Krysztofiak et al. (2015) (see comparison of figures below). However, the detailed
guantitative statistical and regression analyses shown in Figures 5 and 8 and Tables 4 and 5 are not
appropriate in this context. The authors cannot adequately account for temporal variability in
stratospheric OCS abundance—arising from factors such as sudden stratospheric warming events,
PyroCb injections, or other transient perturbations—given the many years separating these datasets,

which span 15 years.

Datasets Compared (2009-2024):
e SPIRALE: 2009 & 2011
e ACE-FTS: 2012-2024

e TRN: 2019
o KRN: 2021
e SOD: 2023
(b) ACOS between intervals of AirCore
(@) Polar observations vs. ACE-FTS summer average jgmeasurements and averaged ACE-FTS observations
ACE-FTS average '
~ KRN, AC, MgICIO, ), il
2 KRN, AC, free inlet L H
- SOD1, AC, Mg(CI0,), '
2 S0D3, AC, free inlet 2 '
. s SOD3, AC, cotton }
= 2 _ SODS, AC, Mg(CI0,), i s
'% cotion -
\ % .._':-'i\ - SOD2, LISA, Mg(CIO,), i .eliw
""Z s - 5003 Lish. fue it '
£ 5 . , LISA, cotton £ -t
) \; 7 \ ] o a;;m R :Ew —
T il Similar 2o ; 2o
i 1 2 % 2
2 i :

Analysis

0CS (o SPIRALE - ACE (%

S Lo panchs: S 3
cach measurcment relative 10 it 1 cror) of the ACE-FTS OCS profikes with crror bars (1) (black squarcs). The grey dashod linos reproseat the spread
all ACE peofilcs). ~ Lt and ACEHTS

The vertical ed li s deawn oaly 0 mark a 7ero diffcrcnce. Top pancls: Comparisons for the SPIRALE flight on 9 Jusc 2008 af Tercsina, Brail. Botiom
panch: Comparisons for the SPIRALE flight on 24 August 2009 s Esrange, Sweden.

Krysztofiak, Giséle, et al. "Carbonyl sulphide (OCS) variability with latitude in
the atmosphere." Atmosphere-Ocean 53.1 (2015): 89-101.
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Zanchetta, Alessandro, et al. "Balloon-borne Stratospheric Vertical Profiling of Carbonyl
Sulfide and Evaluation of Ozone Scrubbers." EGUsphere 2025 (2025): 1-39.

The inclusion of LISA (Big and Small) data in this manuscript appears inappropriate, as the authors

are compelled to arbitrarily exclude certain datasets despite the existence of a mitigation strategy
specifically designed and implemented for these measurements (see examples below). This
selective omission raises concerns about the reliability and reproducibility of the sample bag
technique for quantifying OCS in the stratosphere.

e LISA (Line 158): “The leftover volume of one of these samples was insufficient for
analysis (SOD3- L4), while two others showed unusually high mole fractions for several
of the analysed gas species (SOD2 — L4, SOD5 — 160 L3), in spite of the pre-conditioning
of these bags before flight. These three samples were labelled as outliers and will not be

presented in this work.

e BigLISA (Line 201): “Similarly to LISA, samples labelled as outliers due to unusually
high mole fractions of multiple tracers (KRN - BL7, BL10, BL11 and BL12) will not be

presented in this text.”
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