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Figure S1. (a) Total column ozone time series (DU) for Arctic in March from 19 individual CCMs for March for the REF-C2 simulations
along with observations from the SBUV merged ozone dataset. The MMM, median (MedM) and MMMIS are shown with thick green,
blue and red lines, respectively. Light blue shaded region indicates 10th and 90th percentile range. Light green and red regions show 1-o
variability w.r.t. MMM and MMM1S mean lines. (b) Same as (a) but adjusted total ozone time series w.r.t. mean 1980-1984 observations.

The dashed black line indicates 1980 reference value.
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Figure S2. As Figure S1 but for annual mean total column ozone for SH mid-latitudes.
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Figure S3. As Figure S1 but for annual mean total column ozone for NH mid-latitudes.
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Figure S4. As Figure S1 but for annual mean total column ozone for the tropics (20S-20N).
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Figure S5. As Figure S1 but for annual mean near global mean (60S-60N) total column ozone.
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Figure S6. MMMIS total column ozone time series (DU) from REF-C1 (blue), REF-C1SD (dark cyan) and REF-C2 (red) simulations for
(left) SH mid-latitudes and (right) NH mid-latitudes. Dashed black lines show 1980 reference value for a given zonal latitude band. The
top row shows the unadjusted modelled values and the bottom row shows the time series adjusted w.r.t. mean 1980-1984 observations. Also

shown are merged SBUV observations.
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Figure S7. As Figure S6 but for the tropics (20S-20N) and near global average (60S-60N).
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Figure S8. Estimated MMMI1S return dates (red triangles) of total column ozone from the SEN-C2-fGHG, SEN-C2-fN20, SEN-C2-fCH4

and SEN-C2-CH4RCP85 simulations for different latitude bands. The estimated 1-o uncertainties are shown with vertical black lines.

Estimates for individual models are shown with coloured dots. Some individual models do not predict a return of column ozone in the

tropics. Return dates from REF-C2 (see Figure 4 in main paper) are shown with grey triangles.
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Figure S9. As Figure S8 but for the SEN-C2-RCP45 and SEN-C2-RCP85 simulations.
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Figure S10. Time series of adjusted ozone at 50 hPa from the REF-C2 simulations for Antarctic, SH midlatitudes, tropics and global mean.
The dark red line shows the MMMI1S and the shaded region indicates corresponding 1-¢ standard deviation. The reference value for year

1980 is shown with dashed black line. Also shown are observations from the GOZCARDS merged dataset.

12



9.0

©
)

| Antarctic (Oct.)

~ © ©
wn =} wn

5 hPa 03 (ppm)
~
o

8.5

g
=}

5 hPa 03 (ppm)
~
w

SH midlat

6.5
7.0
6.0
6.5
5.51
50 6.0
10.0 10.0
95 95/ Global (annual)
T 90 £
[ Q
e > =
S 85 S
© ©
a a
< <
1n 8.0 n
7.5
7.0 7.0
1960 1980 2000 2020 2040 2060 2080 2100 1960 1980 2000 2020 2040 2060 2080 2100
—:- ACCESS-CCM ~ ====: CNRM-CM5-3  ==s=- HadGEM3-ES ~—— UMSLIMCAT
----- CCSRNIES — EMAC-L47TMA  ----- MRIESM1rl === UMUKCA-UCAM
=== CESM1-CAM4 ====: EMAC-L90MA = NIWA-UKCA m— MMM1S
~—— CESM1-WACCM —— GEOSCCM S0COL3 —8— GOZCARDS
— CMAM GFDL-AF3/CM3 === ULAQ-CCM

Figure S11. As Figure S10 but for 5 hPa.
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17

240

22 v v . . . :
]9960 1980 2000 2020 2040 2060 2080 210

= senC2fGHG —e— SBUV MOD
= senC2CH485



Antarctic (Oct.)

SCO return year (senC2fGHG)

N NN NN
o o o o o
N W B, Ul O
o o o o o

A mean

EMAC-L90 CCSR

\'\@

BA UI\%SL G\

CMAV

2000
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

SCO return year (refC2)
2100 Arctic (Mar.) §
000 A mean /
2080 ~
UmsL s

2030

SCO return year (senC2fGHG

N
o
No
o

190
2066% ﬁm
WAECM 7 NIWA

2010 F—— ; . . . ; ; .
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure S16. Correlation plots of stratospheric column ozone (SCO) return dates from the SEN-C2fGHG simulations against SCO return

SCO return year (refC2)

SCO return year (senC2fGHG)
N N N N N N N
o o o o o o o
N w S (@] (@] ~ oo
o o o o o o o

2010 ; ; ' ' : : : :
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

2100

)
N
o
(Y=
o

SCO return year (senC2fGHG
N N N N N N N
o o o o o o o
N w S o (@] ~ (o]
o o o o o o o

2010 ; ; ' ' : : : :
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

SH midlat (annual)

A mean

WACCM

N

CCSRymsL /
WAK
\o&m

/’ |ACCESS

EMAC-L90

o

SCO return year (refC2)
NH midlat (annual)

A mean
%AL'WU
o

NWA
UMSL G\
WACCM A N
N
G\CCSR

SCO return year (refC2)

dates from REF-C2 simulations for individual models within four latitude bands.

18




Antarctic (Oct.)

N
o
ol
o

SCO return year (senC2f
S
=
o

N N
o o
N W
o O

5000 N
i [Croan
WAch)é’
CCR AV\ ‘<\\U%L
9 '

2010 F—— ; v v : : : ;
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

)
o
=
o

2030
cm

SCO return year (senC2fN20)

2020

SCO return year (refC2)
Arctic (Mar.)
CHASER Ll
o AN ULAQ
w7
. s
\8,/ \

2010 F—— v v v v v v v
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

SCO return year (refC2)

Figure S17. As Figure S16 but for simulation SEN-C2-fN20.

2100

~2090

20

£ 2080

SCO return year (senC2f
N N N N N N
o o o o o o
N w =~ (7] > ]}
o o o o o o

2010 F—— v v v , ; , ;
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

2100

2090

SCO return year (senC2fN20O)
N N N N N N N
o o o o o o o
N w S o (@3] ~ oo
o o o o o o o

2010 v v v v ; v v v
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

19

SH midlat (annual)

S@EOS ,,’
chigRM
W ULAQ

UMSL

TN TN
A7)

CMAM

SCO return year (refC2)
NH midlat (annual)

CHASER

WAC ‘
CMAMNY -

%
’
/
’

’
4

7 [NIWA
/ ™~ ULAQ
UmSL
CCSR

SCO return year (refC2)



SCO return year (senC2f
N N
o o
S (%3]
o o

N N
o o
N W
o O

2010 F—— ; v v : : : ;
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

SCO return year (senC2fCH4)

2020

2010 F—— v v v v v v v
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Antarctic (Oct.)

S0CONACCH
NP
CCSR \® s

ok e

ULAQ

SCO return year (refC2)
Arctic (Mar.)
CHASER
N
~ 9“'{\“%0
uvse (N
S0CO -
W&g N
MAM
\O”A GEOS

SCO return year (refC2)

Figure S18. As Figure S16 but for simulation SEN-C2-fCH4.

2100

<2090

Ha

2080

SCO return year (senC2f
N N N N N N
o o o o o o
N w =~ (7] > ]}
o o o o o o

2010 F—— v v v , ; , ;
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

2100

2090

SCO return year (senC2fCH4)
N N N N N N N
o o o o o o o
N w S o (@3] ~ oo
o o o o o o o

2010 v v v v ; v v v
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

20

SH midlat (annual)

5000

ngp
e

T

SCO return year (refC2)
NH midlat (annual)

CHASER

CMAM N\

oo

Niwa| |ULAQ

SCO return year (refC2)



N N
o0 o
oo WO
o o

N
o
~
o

SCO return year (senC2CH485)
NO NO NO NO
(] o o o
w S (8] D
o o o o

N
o
N
o

Wo—F—————————————
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

N N
o0 O
(<> N Vo]
o o

N
o
~
o

N
o
o
o

NN
(=N -
(S SN ~
o o

2020

SCO return year (senC2CH485)
S
[=2]
o

L —_—._l:ao
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure S19. Same as S16 but for simulation SEN-C2-CH4RCPS85.
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