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Review of the manuscript ACP-2021-880 by Froidevaux et al. submitted to ACP and
entitled “Upper stratospheric ClO and HOCl trends (2005-2020): Aura Microwave Limb
Sounder and model results.

This manuscript presents satellite measurements and model simulations over 50°S-50°N
for the time period 2005-2020 for two inorganic chlorine reservoirs, namely chlorine
monoxide (ClO) and hypochlorous acid (HOCl). These global measurements characterize
the upper stratosphere with a vertical resolution of 3-4 km (ClO) and 5-6 km (HOCl), they
have been derived using the Optimal Estimation Method from Aura-MLS radiometric
observations that have been consistently gathered over 16 years (i.e., without the
hardware failures that have affected other MLS products/channels, e.g., HCl, N2O). Online
and offline products are used, and they present a very good sampling, with about 3500
profiles available per product and per day.

This places the authors in a good position for robust trend determinations for difficult
targets, especially HOCl, in support of the Montreal Protocol on substances that deplete
ozone. To this end, they use a method or approach that accounts for the auto-correlation
often present in geophysical data series, and their model further includes proxies for
parameters known to affect the abundance of stratospheric tracers (the solar cycle, the
QBO, …).

The investigations are supported by model simulations performed by the WACCM model
constrained by MERRA-2 meteorological fields. These simulations are available at the
observation sampling, and they are analyzed in the same way than the observations to
provide ClO and HOCl climatologies and trends. The model is also used to perform a
sensitivity study in order to determine the dependence of the simulated HOCl distributions
to the assumed kinetics for its formation reaction (ClO + HO2 -> HOCl + O2), these
parameters being still insufficiently defined, and possibly responsible for significant
satellite-model biases.



All these investigations are conducted with great care and the results are well presented.
The manuscript is well organized, and all the figures are clear, self-explanatory and useful.
The text is sometimes a bit lengthy, for instance in section 4 (discussion), but this is
probably more a matter of taste than a real issue. It is important to note that this study is
dealing with inorganic chlorine reservoirs for which only few observations are available
(and the measurements are challenging!), its publication would therefore bring original
and interesting elements to the community, also in the context of the continuous
evaluation of the success of the Montreal Protocol. In my opinion, this manuscript is
almost ready for publication, and I only have a few suggestions to bring to the attention of
the authors.

Primary suggestions or questions.

In the introduction (line 73), the authors remind us that mid-term variability complicates
the trend detection in the lower stratosphere. Among others, Strahan et al (2020) have
reported about hemispheric asymmetry in stratospheric transport trends and its impact on
the distribution of long-lived tracers. This question is absent elsewhere in this manuscript
and global trends are consistently reported. Moreover, most of the material/figures
presented do not allow the reader to make his/her own opinion about possible upper
stratospheric signals that could characterize the observed and modeled ClO and HOCl data
sets. The time series are restricted to a Northern/Southern belt for ClO/HOCl (Fig. 2/8).
Still, Fig. 3 and 4 exhibit some asymmetric signals, e.g., at 31.6 hPa for the first one, or
the “light green bubble” seen for ClO in the Southern hemisphere in the 20-40°S and 2-10
hPa ranges in Figure 4. My bet is that the authors decided to report global trends because
it is already challenging enough, especially for HOCl. But still, I would suggest to indicate
in the introduction and/or conclusion that there were no signs of asymmetry in these
upper stratospheric data sets, or that they were not searched for.

In section 2.2 (line 190), it is indicated that the WACCM6 runs have been augmented to
cover the more recent years than the initially available simulations. But since the
boundary conditions for the halogenated source gases have been provided by a reference
published a few years ago (Meinshausen et al., 2017), I wonder which data have been
used in order to describe the post-2016 evolutions of the source gases? A more recent
reference is probaly neeeded here.

In section 4 (starting line 505), the authors indicate that changes in upper stratospheric
temperatures should have had little effects on chlorine partitioning, with less than a 1K
decrease as observed by Steiner et al. (2020) over the period of interest here. Regarding
the partitioning and trends derived from WACCM6, I guess that the (small) temperature
change is accounted for thanks to the MERRA-2 meteorological fields? Or in other words,
is the temperature trend in MERRA-2 in agreement with the ~1K trend of Steiner et al.
(2020)?

Figure 3: I would suggest here to swap the axes (latitude for x-axis; trend for y-axis).
This way, Figure 3 would report the latitude on the horizontal scale, as is the case for Fig.
1, 4 and 6.



Minor point

In the introduction (line 59), I would also mention the effect of photolysis (in addition to
transport and mixing) to explain the conversion from tropospheric chlorine into the
reservoirs.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

