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Supplementary material
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Supplemental Figure 1. Global mean stratospheric thickness as diagnosed using CCMI ensemble in comparison with the hypsometric

equation estimate.
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Supplemental Figure 2. Evolution of the minimum length of the stratospheric thickness time series in years to detect a statistically
significant trend. Calculated for AllForcings simulations.
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Stratospheric thickness trends 1960-1999 (m/decade)
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Supplemental Figure 3. Trends (m/decade) of the stratospheric thickness for the 1960-1999 period and various latitudinal belts, seasons,
and scenarios. The open circles mark the outliers (defined as exceeding 1.5 times the inter-quartile range). The numbers on the x axis
denote the number of models included (i.e., models with significant trends).
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Stratospheric thickness trends 2000-2080 (m/decade)
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Supplemental Figure 4. Trends (m/decade) of the stratospheric thickness for the 2000-2080 period and various latitudinal belts, seasons,
and scenarios. The open circles mark the outliers (defined as exceeding 1.5 times the inter- quartile range). The numbers on the x axis
denote the number of models included (i.e., models with significant trends).
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Model/Experiment AllForcings FixedGHG | FixedODS Reference(s)
(Morgenstern ef al., 2009; Morgenstern et
ACCESS-CCM X X X al..2013)
CCSRNIES- MIROC3.2 X X X (Akiyoshi et al., 2016; Imai et al., 2013)
y
(Garcia et al., 2017; Marsh et al., 2013;
CESM1-WACCM X X X Solomon et al., 2015)
CMAM X X X (Jonsson et al., 2004; Scinocca et al., 2008)
CNRM-CMS5-3 X (Michou et al., 2011; Voldoire et al., 2013)
EMAC-L47MA X (Jockel et al., 2010; Jockel et al., 2016)
EMAC-L90MA X X (Jockel et al., 2010; Jockel et al., 2016)
(Molod et al., 2015; Molod et al., 2012;
GEOSCCM X Oman et al., 2013; Oman et al., 2011)
HadGEM3-ES X (Madec, 2008; Walters ef al., 2014)
(Deushi and Shibata, 2011; Yukimoto et al.,
MRI-ESM1rl X 2012)
NIWA-UKCA X X X (Stone et al., 2016)
SOCOL3 X (Revell et al., 2015; Stenke et al., 2013)
(Morgenstern et al., 2009; Bednarz et al.,
UMUKCA-UCAM X 2016)
UMSLIMCAT X X (Tian and Chipperfield, 2005)

Supplemental Table 1. List of the experiments performed by individual CCMI models, which have been included in the analysis of the
stratospheric contraction. Full information about model specific references can be found in Morgenstern et al. (2017).

Contribution by changes in 1960-1999 2000-2080
(refC2/FixedODS/FixedGHG) % (refC2/FixedODS/FixedGHG) %
Stratospheric temperature 83.7/57.5/237.1 52.7/58.3/-314.9
Tropopause pressure 36.9/20.4/209.3 259/37.1/-313.4
Stratopause pressure -20.6/22.1/-345.4 21.4/4.7/722.6

Supplemental Table 2. Contributions to the stratospheric contraction in %. Contribution of changes in stratospheric temperature,
tropopause pressure, and stratopause pressure to the change in stratospheric thickness (derived from the hypsometric equation)
expressed as % over the corresponding time period for the AllForcings, FixedODS, and FixedGHG simulations.
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