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Figure S1. Time coverage of pyrheliometer stations from Stothers (1996, 2001) and stellar extinction sites from Stothers (2001). The grey

vertical lines denote the major volcanic eruptions with pyrheliometric optical depth reported by Stothers (1996, 2001).
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Figure S2. (a) Northern Hemisphere and (b) Southern Hemisphere annual-mean stratospheric aerosol optical depth from stellar extinction

measurements at 550 nm (Rodgers and Toohey, 2026), and from GloSSAC at 525 nm (Kovilakam et al., 2020).
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Figure S3. (a) Global-mean stratospheric aerosol optical depth from 1850 to 1960 for CMIP6 (volcanic and non-volcanic background)

and CMIP7 (non-volcanic background), (b) Global-mean stratospheric aerosol optical depth for CMIP6 and CMIP7 during the volcanically

quiescent period from 1935 to 1960. The CMIP6 non-volcanic AOD in (b) is the same as the CMIP6 non-volcanic background SAOD, but

integrated over the whole atmosphere without the troposphere mask.
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Unidentified eruption (1861)

Figure S4. Zonal-mean (a) extinction coefficient, (b) number density, (c) surface area density, (d) volume density, and (e) effective radius,

averaged over 12 months following the 1861 Unidentified eruption. (Left) CMIP7, (Middle) CMIP6, and (Right) Difference between CMIP7

and CMIP6. The global-mean values are calculated as the 12-month-mean following the eruption; in (a), they denote the stratospheric aerosol

optical depth.
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Figure S5. Same as Figure S4 but for the 1902 Santa María eruption.
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Figure S6. Same as Figure S4 but for the 1963 Agung eruption.
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Figure S7. Same as Figure S4 but for the 1974 Fuego eruption.

8



Latitude

10

20

30
A

lti
tu

de
 (k

m
)

Global mean: 0.044a
CMIP7
Aerosol extinction

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.045

CMIP6
Aerosol extinction

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

CMIP7 - CMIP6
Aerosol extinction

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.266b
CMIP7
Number Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.207

CMIP6
Number Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

CMIP7 - CMIP6
Number Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 2.692c
CMIP7
Surface Area Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 2.726

CMIP6
Surface Area Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

CMIP7 - CMIP6
Surface Area Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.329d
CMIP7
Volume Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.328

CMIP6
Volume Density

Latitude

10

20

30

A
lti

tu
de

 (k
m

)
CMIP7 - CMIP6
Volume Density

50 0 50
Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.194e
CMIP7
Effective Radius

50 0 50
Latitude

10

20

30

A
lti

tu
de

 (k
m

)

Global mean: 0.188

CMIP6
Effective Radius

50 0 50
Latitude

10

20

30

A
lti

tu
de

 (k
m

)

CMIP7 - CMIP6
Effective Radius

10
4

10
3

10
2

10
1

1/
km

10
4

10
3

10
2

10
1

1/
km

-0.09
-0.06
-0.03
0.00
0.03
0.06
0.09

1/
km

0.0

0.3

0.6

0.8

1.1

1.4

cm
3

0.0

0.3

0.6

0.8

1.1

1.4

cm
3

-0.5
-0.4
-0.2
0.0
0.2
0.4
0.5

cm
3

0.0

3.0

6.0

9.0

12.0

15.0

m
2  

cm
3

0.0

3.0

6.0

9.0

12.0

15.0

m
2  

cm
3

-11
-7
-4
0
4
7
11

m
2  

cm
3

0.0

0.4

0.8

1.2

1.6

2.0

m
3  

cm
3

0.0

0.4

0.8

1.2

1.6

2.0

m
3  

cm
3

-1.8
-1.2
-0.6
0.0
0.6
1.2
1.8

m
3  

cm
3

0.0

0.1

0.2

0.3

0.4

0.5

m

0.0

0.1

0.2

0.3

0.4

0.5

m

-0.2
-0.1
-0.1
0.0
0.1
0.1
0.2

m

El Chichon eruption (1982)

Figure S8. Same as Figure S4 but for the 1982 El Chichón eruption.
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Figure S9. Same as Figure S4 but for the 1991 Pinatubo eruption.
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Figure S11. Stratospheric aerosol optical depth in CMIP7, CMIP6, and other satellite datasets at 550 nm. CMIP7 and CMIP6 are based on

GloSSAC, which does not include OMPS-LP and SCIAMACHY data. CREST is a merged dataset that includes mostly the same satellite

data as GloSSAC, and additionally OMPS-LP, SCIAMACHY, and GOMOS data. CREST (750 nm; Sofieva et al., 2024), OMPS-LP (869

nm; retrieval by Rozanov et al., 2024), and SCIAMACHY (525 nm; retrieval by Pohl et al., 2024) were converted to 550 nm using the

Ångström formula with a time-varying zonal-mean α derived from the 525 nm and 1020 nm extinction of CMIP7. The monthly climatological

tropopause from CMIP7 is applied to satellite datasets. Black triangles indicate volcanic eruptions in CMIP7 (Aubry et al., 2026), scaled by

their volcanic stratospheric sulfur injection.
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Figure S12. Stratospheric aerosol optical depth in CMIP7 and CREST satellite observations at 750 nm for the Hunga Tonga–Hunga Ha’apai

(HT) eruption. The CMIP7 5° data were binned to the CREST 10° latitude grid. The monthly climatological tropopause from CMIP7 is

applied to CREST. Black circles indicate volcanic eruptions exceeding 0.5 Tg SO2 scaled by injected SO2 mass.
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Figure S13. Effective aerosol radius in CMIP7 (top row) and CMIP6 (bottom row) during volcanically quiescent years in the pre-satellite

and satellite era.
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Figure S14. Extinction coefficient at 550 nm in CMIP7 (top row) and CMIP6 (bottom row) during volcanically quiescent years in the pre-

satellite and satellite era.
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Figure S15. Number density in CMIP7 (top row) and CMIP6 (bottom row) during volcanically quiescent years in the pre-satellite and

satellite era.
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Figure S16. Volume density in CMIP7 (top row) and CMIP6 (bottom row) during volcanically quiescent years in the pre-satellite and satellite

era.
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