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Introduction This document provides further analysis and figures that were not possible

to report in the paper.

November 3, 2023, 10:0lam



X-2 AROSIO ET AL.: STRATOSPHERIC OZONE TREND ZONAL ASYMMETRY

Comparison trends including/excluding the 2020 cold winter

To further rule out the possible influence of the cold winter 2020 on the identified zonal
asymmetric pattern in trends, we show here ozone long-term changes for February-March
(FM) computed using the TOMCAT dataset (to have a complete latitude coverage) over
the periods 2004-2022, but excluding in panel (b) FM 2020. Ozone trends for these two
time series at 35 km are shown in Fig. S1.

The trends including/excluding the cold 2019/2020 winter are very similar, pointing out
the negligible influence of this event on the zonal asymmetry in the middle stratosphere.
We also checked the trends at 21 km, here not shown, and found larger changes between

the two considered periods, but retaining the same overall pattern.

Comparison of ozone trends with M2-GMI

Figure S2 shows longitudinally resolved ozone trends from M2-GMI and TOMCAT sim-
ulations, at 35 km over the period 2005-2019, which corresponds to the M2-GMI available
data span. Despite overall larger positive values in M2-GMI, the pattern at northern
high latitudes is very similar in both panels. In addition, seasonal trends from M2-GMI,
especially for March-April (MA), as displayed in the bottom panels, show a very high

degree of similarity with the results from TOMCAT.

Definition of sectors for polar vortex occupancy

Figure S3 shows on a polar map the Siberian and North American sectors used to

calculate the relative occupancy of the polar vortex shown in Fig. 11 of the manuscript.
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TOMCAT, FM trend, 2004-2022 complete, 35 km TOMCAT, FM trend, 2004-2022 w/o 2020, 35 km
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Figure S1. Ozone trends at 35 km for the TOMCAT time series; on the left for the complete

period 2004-2022, on the right excluding 2020.
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Figure S2. Top row: the left panel shows ozone trends for the M2-GMI time series over
2005-2019 at 35 km, the right panel the same for TOMCAT. Bottom row, MA ozone trends for

the same period.
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Figure S3. Definition of the Siberian and North American sectors.
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