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In this supplementary material, we show Figure 1 of the primary article for the tropical, northern
midlatitudes and southern midlatitudes annual mean (Figure S1) and for the Arctic March and Antarctic
October mean (Figure S2). In addition, we show the individual models for the 1960 baseline-adjusted
ozone (Figures S3 to S6), temperature (Figures S7 to S10), and total column ozone (Figures S12 and S13)
projections for REF-B2, fODS and fGHG. As Figure 5, Figure S11 shows the 1960 baseline-adjusted
annual mean w* between 20°S and 20°N at 70 hPa from REF-B2 and fGHG, but with the individual
models added. Finally, we show Figure 4 of the primary article, but for the individual chemistry-climate
models in the tropics (Figures S14 to S18), northern midlatitudes (Figures S19 to S23), southern
midlatitudes (Figures S24 to S28), spring-time Arctic (Figures S29 to S33) and spring-time Antarctic
(Figures S34 to S38). All information found in the supplementary material is also referred to in the primary
article. For presentations, two animations are included in the supplementary material that show the
development of decadal multi-model mean total column ozone from the 1960s to the 2090s over the

Antarctic in October and over the Arctic in March from the 17 CCMs reference simulations.
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Figure S1. Same as Figure 1, but 1960 (left) and 1980 (right) baseline-adjusted annual mean global total
ozone column from the 17 reference simulations (REF-B2) for the tropics (upper row), northern

midlatitudes (middle row) and southern midlatitudes (lower row).
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Figure S2. Same as Figure 1, but 1960 (left) and 1980 (right) baseline-adjusted global total ozone column
from the 17 reference simulations (REF-B2) for the Arctic March mean (upper row) and the Antarctic

October mean (lower row).
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Figure S3. Same as Figure 2, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and fODS (dashed lines and orange shaded area).
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Figure S4. Same as Figure 2, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and f{GHG (dashed lines and blue shaded area).
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Figure S5. Same as Figure 8, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and fODS (dashed lines and orange shaded area).
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Figure S6. Same as Figure 8, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and f{GHG (dashed lines and blue shaded area).
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Figure S7. Same as Figure 3, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and fODS (dashed lines and orange shaded area).
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Figure S8. Same as Figure 3, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and f{GHG (dashed lines and blue shaded area).
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Figure S9. Same as Figure 9, but with individual models added and only for REF-B2 (solid lines and grey
shaded area) and fODS (dashed lines and orange shaded area).
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Figure S10. Same as Figure 9, but with individual models added and only for REF-B2 (solid lines and
grey shaded area) and fGHG (dashed lines and blue shaded area).
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Figure S11. Same as Figure 5, but with individual models added.
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Figure S12. Same as Figure 6, but with individual models added and only for REF-B2 (solid lines and
grey shaded area) and fODS (dashed lines and orange shaded area).
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Figure S13. Same as Figure 6, but with individual models added and only for REF-B2 (solid lines and
grey shaded area) and fGHG (dashed lines and blue shaded area).
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Figure S14. Same as Figure 4, but for CCSRNIES (left) and CMAM (right) in the tropics (25°S-25°N
annual mean).
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Figure S15. Same as Figure 4, but for E39CA (left) and GEOSCCM (right) in the tropics (25°S-25°N

annual mean).
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Figure S16. Same as Figure 4, but for LMDZrepro (left) and MRI (right) in the tropics (25°S-25°N annual

mean).
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Figure S17. Same as Figure 4, but for SOCOL (left) and ULAQ (right) in the tropics (25°S-25°N annual
mean). Note that the SOCOL fGHG simulation is carried out with varying SSTs and SICs instead of fixed
at 1960 conditions as in all other simulations. The simulation is therefore not included in the f{GHG multi-

model mean in the main paper.
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Figure S18. Same as Figure 4, but for UMSLIMCAT (left) and WACCM (right) in the tropics (25°S-25°N
annual mean).
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Figure S19. Same as Figure 4, but northern midlatitudes for CCSRNIES
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Figure S20. Same as Figure 4, but northern midlatitudes for E39CA (left) and GEOSCCM (right).
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Figure S21. Same as Figure 4, but northern midlatitudes for LMDZrepro (left) and MRI (right).
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Figure S22. Same as Figure 4, but northern midlatitudes for SOCOL (left) and ULAQ (right). Note that
the SOCOL fGHG simulation is carried out with varying SSTs and SICs instead of fixed at 1960

conditions as in all other simulations. The simulation is therefore not included in the fGHG multi-model
mean in the main paper.
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Figure S23. Same as Figure 4, but northern midlatitudes for UMSLIMCAT (left) and WACCM (right).
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Figure S24. Same as Figure 4, but southern midlatitudes for CCSRNIES (left) and CMAM (right).
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Figure S25. Same as Figure 4, but southern midlatitudes for E39CA (left) and GEOSCCM (right).
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Figure S26. Same as Figure 4, but southern midlatitudes for LMDZrepro (left) and MRI (right).
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Figure S27. Same as Figure 4, but southern midlatitudes for SOCOL (left) and ULAQ (right). Note that
the SOCOL fGHG simulation is carried out with varying SSTs and SICs instead of fixed at 1960
conditions as in all other simulations. The simulation is therefore not included in the f{GHG multi-model
mean in the main paper.

28



EYRING ET AL.: Multi-model assessment of ozone return dates and recovery

(a) 8.4 - UMSLIMCAT 60S-35S (@88
. :_‘/fODS simulation 8.4
[s 90 _
_ [2 0 £ 8
E7617 ICI REF simulation 2
e o 76
072 ©2040 c
§ I g
s 6.8 } o 7.2
r & 3
64f 2 E 6.8
: N N
6 Lo n .e'}"p‘?ra‘.“’Fl PR E Y T B R 6.4
0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.6
(b) 3.3 - ESC at 5hPa (ppb) (b) 3
305 F ‘\ —ODS simulation 2.95
32 29
E3.15F 2.85
=3 =
£ 31 2.8
[ E )
g 3.08 E 2.75
o 3F
E X 2.7
295 2
20F & 2.65
TE e tui
0.8 1 1.2 1.4 1.6 1.8 2 22 24 26 28 3 3.2
(c) 330 ESC at 50 hPa (ppb) (c) 340
: =
3 E =)
2320F 3 330
o F ]
5310 F 5 320
N C N
o F o
< 300 € 310
£ r £
F] F 2
3 r ]
8 290 r o0 Reference simulation o 300
E r @m——e Fixed ODS simulation 000 E
o 280 - Geo Fixed GHG simulation L 290
F o o Fixed GHG+Fixed ODS simulation
o) ST R R S I S X PR U N R B 280
0.8 1 12 14 16 18 2 22 24 26 28 3 3.2

ESC at 50 hPa (ppb)

C WACCM 60S-35S

[ !

F 8

:_ fODS+GHG simulation 02010

C ©2000

L X X

[ © <

- o D

rod < fGHG simulation

- imulati

-‘FF"‘Pe.raﬂ”Hm‘.|‘.|‘.|‘.|‘.|

6 0.9 1.2 1.5 1.8 21 24 2.7 3 3.3
ESC at 5hPa (ppb)

REF simulation

E_ N N4

- 2] ©

F = S fODS+fGHG simulation

PN N

E emperatu

£ H L - | I:_ | TR I IR I SN T I —|
.6 0.8 1 1.2 1.4 1.6 1.8 2 22 2.4 26 2.8
_ ESC at 50 hPa (ppb)

-
:_ oo Reference simulation

N @ Fixed ODS simulation

£ o0 Fixed GHG simulation

E | o | o Fixed GHG+Fi|xed ODSI sirnulatilon | | | | |
.6 0.8 1 1.2 1.4 1.6 1.8 2 22 2.4 26 2.8

ESC at 50 hPa (ppb)

Figure S28. Same as Figure 4, but southern midlatitudes for UMSLIMCAT (left) and WACCM (right).
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Figure S29. Same as Figure 4, but spring-time Arctic for CCSRNIES (left) and CMAM (right).
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Figure S30. Same as Figure 4, but spring-time Arctic for E39CA (left) and GEOSCCM (right).
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Figure S31. Same as Figure 4, but spring-time Arctic for LMDZrepro (left) and MRI (right).
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Figure S32. Same as Figure 4, but spring-time Arctic for SOCOL (left) and ULAQ (right). Note that the
SOCOL fGHG simulation is carried out with varying SSTs and SICs instead of fixed at 1960 conditions as
in all other simulations. The simulation is therefore not included in the {GHG multi-model mean in the
main paper.
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Figure S33. Same as Figure 4, but spring-time Arctic for UMSLIMCAT (left) and WACCM (right).

34



EYRING ET AL.: Multi-model assessment of ozone return dates and recovery

(a) 95 f_fODS simulation CCSRNIES 90S-60S (a) 8 fODS simulation CMAM 90S-60S
. ’ —
0 ! REF smuation 75 REF simulation (5hPa)
. 055RRE0 _ Q0
€85 g 7
o a
R 2
o 8 o 6.5
S fGHG simulation £
8 7.5 [ fODS+GHG simulation o 6
X
< 0204,
7 E ¥hoo 55
0.5 1 1.5 2 2.5 3 3.5 4 45 5 06 09 12 15 18 21 24 27 3 33 36 39
(b) 35 ESC at 5hPa (ppb) (b) 32 ESC at 5hPa (ppb)
°f 1 | 501Pa)
r i i 2.8
3P 0 REF simulation REF simulation
g_ 25 :_ E_ 24 fODS simulation fGHG simulation
e 2
o F o 2
S 2f s
s r 6 1.6
r ¥ ¥
15 2 2 ~~ @« . . oo
o 1.2 5 5 fODS+fGHG simulation
L " = 8
L t «
b SEESNmemperatiENNNN L%, f WEEESnoeme—— 00,
1.2 1.5 1.8 21 24 2.7 3 3.3 3.6 3.9 4.2 0.9 1.2 1.5 1.8 2.1 24 2.7 3 3.3 3.6
ESC at 50 hPa (ppb) ESC at 50 hPa (ppb)

400 = -~ ~
() r (e)3so (Column ozone)
2360 2 300 -

g L g L
S 320 - S 270 -
N [ N 3
o r o L
€ 280 |- c 240 -
E T g0
2 F E] T
o = ] -
o 240 [ o= Reference simulation o 210 L @=——a Reference simulation )
I | e=———e Fixed ODS simulation = [ #=—— Fixed ODS simulation 2b00
|9 200 Fo o Fixed GHG simulation |2 180 [ @=—c Fixed GHG simulation
[ o o Fixed GHG+Fixed ODS simulation p o © Fixed GHG+Fixed QDS simulation
go bl L T e b L ol 1 T T e e
1.2 1.5 1.8 21 2.4 2.7 3 3.3 3.6 3.9 4.2 0.9 1.2 1.5 1.8 21 24 27 3 33 3.6
ESC at 50 hPa (ppb) ESC at 50 hPa (ppb)

Figure S34. Same as Figure 4, but spring-time Antarctic for CCSRNIES (left) and CMAM (right).
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Figure S35. Same as Figure 4, but spring-time Antarctic for E39CA (left) and GEOSCCM (right).
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Figure S36. Same as Figure 4, but spring-time Antarctic for LMDZrepro (left) and MRI (right).
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Figure S37. Same as Figure 4, but spring-time Antarctic for SOCOL (left) and ULAQ (right). Note that
the SOCOL fGHG simulation is carried out with varying SSTs and SICs instead of fixed at 1960
conditions as in all other simulations. The simulation is therefore not included in the f{GHG multi-model
mean in the main paper.
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Figure S38. Same as Figure 4, but spring-time Antarctic for UMSLIMCAT (left) and WACCM (right).
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