
ACPD

Interactive
comment

Printer-friendly version

Discussion paper

Atmos. Chem. Phys. Discuss.,
https://doi.org/10.5194/acp-2017-833-AC1, 2017
© Author(s) 2017. This work is distributed under
the Creative Commons Attribution 4.0 License.

Interactive comment on “The maintenance of
elevated active chlorine levels in the Antarctic
lower stratosphere through HCl null-cycles” by
Rolf Müller et al.

Rolf Müller et al.

ro.mueller@fz-juelich.de

Received and published: 8 December 2017

We thank the referee for the review and for very helpful comments. We give a point-by-
point reply below, where the reviewer comments are repeated in italics.

General

The manuscript by Müller et al. represents an important process study for stratospheric
chemistry in the Antarctic. The manuscript details a mechanism for the maintenance
of high ClOx through effective chemical cycles (termed HCl null-cycles) that inhibit
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chlorine deactivation. The authors apply state-of-the-art box model calculations to de-
termine chemical reaction rates and chemical pathways, explore the effects of future
changes in chlorine and methane levels and provide a sensitivity analysis for different
initial ozone mixing ratios and HNO3 levels. The manuscript is well prepared, and I find
it suitable for publication in ACP after a few minor additions/corrections detailed below.

Thank you very much. In the revised version all comments have been taken into ac-
count.

Specific Comments

P3, L13: please provide briefly a few specifics of the radiation code applied

We agree, we have added the following text to the paper: “The diabatic descent rates
were calculated using a radiation code (Morcrette, 1991; Zhong and Haigh, 1995)
assuming a cloud-free atmosphere. We use temperatures from the ECMWF opera-
tional analyses and climatological ozone and water vapour profiles (Grooß and Russell,
2005).”

P3, L32: I understand why the authors use the 0% and 100% branching ratios as
limit cases, but performing integrations with a small set of intermediate, more realistic,
branching ratios would strengthen the manuscript.

We agree and have conducted additional simulations assuming a 20% increase (yellow
line in Fig. 1) and decrease (light blue line in Fig. 1) of the recommended branching ratio
for the radical channel of the formaldehyde photolysis; the value of 20% is deduced
from the study of Röth and Ehhalt (2015). The results are shown in Fig. 1 and will be
added to the paper.

P11, L24: please provide a little more detail on the diabatic descent and latitude varia-
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tions considered

We agree. We have inserted the following text in the paper: “In the period early August
to early October all trajectories are subject to roughly the same diabatic descent of
≈ 10 K, similarly as for the reference run. In this period, all trajectories show strong
variations in latitude, again similar as for the reference run. The latitude varies between
the South Pole and ≈ 65◦S with some equatorward excursions to ≈ 60◦S or, even more
rarely, to ≈ 55◦S.”

Technical Comments

Figures 2, 3, A1, A2: readability of panel (a) would be improved by extending the axis
to 0 ppb.

Thanks very much for pointing out this oversight! All figures are corrected in the revised
version.

Figure 4: adding the results of the reference simulation (in color) to this figure would
be helpful

We agree. The revised figure (Fig. 2 of this reply) is shown here.

All Figures: alternating the labels between left and right y-axis among panels would
improve readability and allow for larger axis labels.

As suggested, we have increased the size of the axis labels.
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Fig. 1. Improved version of Fig.∼2 showing the effect of realistic estimates of the uncertainty
of the branching ratio of the formaldehyde photolysis (light blue and yellow lines).
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Fig. 2. Results from multi-trajectory simulations of CLaMS. Box-model simulations were per-
formed for a set of trajectories passing the South pole at 400 taken from Grooß, et al. 2011.
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