
Review of “Hemispheric differences in ozone across the stratosphere-

troposphere exchange region” by Sequel et al. 
 

The manuscript analyses the mean UTLS ozone mixing ratios difference between the northern and 

southern hemisphere, based on a large range of in-situ measurements. To determine the stratospheric 

origin of air masses, ozone scatter plots with tropospheric tracers (water vapour and CO) are created, 

and for these latter, the same set of in-situ measurements is used. A distinction between high and low 

ozone depletion years is made in the analysis.  

The paper is the first to fully exploit the SouthTRAC mission (HALO instrumented aircraft in Sep-Nov 

2019) measurements and compare those with IAGOS aircraft measurements along the same latitude 

band, but in the northern hemisphere. CAMSRA model output is used to investigate more the 

spatiotemporal footprint of the found hemispheric differences in UTLS O3. 

General comments 
The paper is well written, the data analysis is thorough and detailed. However, I sometimes miss the 

more global background a bit. Therefore, a justification why it is important to study hemispheric 

differences in UTLS ozone, and possible causes and consequences should be further elaborated on. The 

major shortcoming of the study is the very limited spatial extent of the study region in the southern 

hemisphere, due to the availability of measurements, so that the representativeness of the hemispheric 

differences (and their longitudinal dependence) is hard to assess. In this context, I found it very 

surprising that the authors did not consider to include also the Lauder (45°S) ozonesonde dataset in 

their analysis, next to the Ushuaia ozonesonde dataset, which is just at the border of the defined zonal 

band (45°-60°S). The authors did mention the Lauder ozonesonde dataset at Line 69. Some explanation 

for not including this dataset is missing here.  

Also, the time period for the available measurements used for the NH (IAGOS: 2011, 2018-2022) does 

not fully align with the time periods used for the SH (2019: SouthTRAC, 2008-2018: WOUDC). Why not 

using the entire IAGOS dataset from 2008-2022 for the NH and also using the WOUDC data for Ushuaia 

2019-2022? Wouldn’t there be an impact of a possible temporal mismatch between the NH and SH UTLS 

ozone observations that are compared? This could be investigated with the CAMSRA, if you would take 

full advantage of its entire temporal extent (see also in the specific comments). And why did you not 

compare the 2019 UTLS ozone observations between SouthTRAC and Ushuaia? 

I think section 2 should be better organized as well and a distinction should be made between 2. Data 

(section 2, now subsections 2.2, 2.3, 2.4, 2.5) and 3. Methodology (now subsections 2.1 and 2.5). 

Currently, you are presenting and mentioning the geographical (horizontal and vertical) extent of the 

observations, before presenting the observations themselves. To me, this is not a very logical order.   

At several locations, some additional clarifications are needed, which are summed up in the specific 

comments.  



Specific comments  
 Lines 80-85: I assume much more literature is available and much more key findings regarding 

the hemispheric UTLS ozone differences. Please add those here. 

  Line 105: the selection criterion for high-depletion and low-depletion years (“disrupted by 

SSW”) should be further specified. Did you mean that any occurrence of a SSW (where? When?) 

is enough to call a year a low ozone depletion year? An objective criterion for “disrupted” is 

needed as well. Any ozone concentrations threshold used? 

 Table 1: see my general comment on a possible temporal mismatch of the NH and SH UTLS 

ozone observations.  

 Lines 142-145: it should be clearly mentioned here that you describe the RH measurements of 

the radiosonde to which the ozonesonde is coupled for data transmission and auxiliary 

meteorological measurements (air pressure, temperature, relative humidity, wind direction and 

speed).  

 Section 2.4: the IAGOS-CORE ozone measurements have not been described here.  

 Lines 167-168: the RH measurements are done by the Vaisala radiosonde sensors, not by the 

ozonesonde. So replace “ozonesonde” with “radiosonde” here (and at other locations).  

 Lines 179-180: “we reduced the number of pressure bins between 300 and 200 hPa to 5 bins”: 

for CAMS or for the RS and IAGOS measurements? Not clear from the wording here.  

 Lines 182-184: is there a priority given to those two principles (better: criteria)?  

 Caption Fig. 2: add the LDY and HDY abbreviations after low and high-depletion years, as those 

abbreviations are used in the figure legend.  

 Lines 203-204: “On this regard, we found CO mixing ratios up to 319 ppb between …”: This 

cannot be seen from the plot. Not clear if the highest CO values without simultaneous O3 

measurements are meant here. Clarify.  

 Line 219: “tracers” instead of “traces” 

 Line 226: replace “ozonesondes” with radiosondes.  

 Fig 5: specify in the discussion around this figure which High-depletion and low-depleting years 

have been used for both the NH and SH in the CAMS calculations. In Section 2.6, I think you 

mention that the same years as for the observations (Table 1) are used, which would be a pity, 

given the longer available time range for CAMS. Could you provide the same figure as Fig. 5, but 

now for the entire available CAMS time range, to investigate the temporal impact on the 

comparisons? That would be a nice plus. 

 Fig 5: why do you have lower observation numbers in the pressure bins centered around 270 

hPa?  

 Lines 280-283: “We delve into the apparent overestimation of ozone vertical gradient and 

medians obtained from the CAMS reanalysis across the entire longitudinal band of the Southern 

Hemisphere for high depletion years compared to ozonesonde measurements from the period 

2008-2018 (Fig. 6)”: I really do not have a clue where all these findings come from. Where do I 

see the apparent overestimation of ozone vertical gradient and medians? This can only be in Fig. 

5, I assume, but then late winter – early spring should be specified. But CAMS has not been used 

for the entire period 2008-2018? And how can you extend this finding for the ozone vertical 

gradient to the entire longitudinal band of the SH with Fig. 6? Not clear at all.  



 Lines 286-288: should be clarified and quantified. How much is this slight improvement or 

worsening? At which pressure bins?  

 Fig. 6: Mark the SouthTRAC measurement region on the SH map here. Specify for which vertical 

range the ozone concentrations are shown.  

 Start the conclusions with some lines describing the SouthTRAC observations.   

 Line 299: add 2019 after 12 Nov.  

 Lines 299-302: this paragraph in the conclusions came a bit like a surprise, and I assume you are 

deepening a bit the analysis described in lines 215-221. If this finding is so important that an 

entire paragraph in the conclusions, with concentration numbers, is devoted to it, this would 

deserve also more details in the main manuscript as well (and the authors might consider 

moving the plot from the appendix to the main manuscript).  

 Lines 310-314: isn’t this a too strong conclusion, based on a very small number of statistics (i.e. 

low number of high-ozone depleting years in NH and low number of low-ozone depleting years 

in SH)? And in the NH you consider the entire latitudinal band, and only a small zone in the SH 

latitudinal band. You wrote this yourself in lines 321-322.  


