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Fig. S1 As Fig. 1, but for Aitken mode particles. 

 

 
Fig. S2 As Fig. 1, but for Accumulation mode particles. 
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SSa) Baseline Aitken mode Sea Salt

-90 -60 -30 0 30 60 90

50

100

200

500

850
1000

h
P

a

0.0001

0.001 

0.01  

0.1   

1     

M
a
s
s
 c

o
n

c
e
n

tr
a
ti

o
n

 (
g

/k
g

)

2020 2030 2040 2050 2060 2070 2080 2090 2100
10

-2

10
-1

SO4b) Evolution of Aitken mode Sulfate [black boxes]

Baseline

GLENS

2020 2030 2040 2050 2060 2070 2080 2090 2100
10

-2

10
-1

SO4c) Evolution of Aitken mode Sulfate [green boxes]

2020 2030 2040 2050 2060 2070 2080 2090 2100
0

0.5

1
10

-4 Db) Evolution of Aitken mode Sea Salt [black boxes]

2020 2030 2040 2050 2060 2070 2080 2090 2100
0

0.5

1
10

-4 SSc) Evolution of Aitken mode Sea Salt [green boxes]

10
-3

10
-2

10
-1

Mass concentration ( g/kg)

50

100

200

500

850
1000

h
P

a

SO4d) Changes in last 20 years [30
°
N-30

°
S]

10
-5

10
-4

10
-3

Mass concentration ( g/kg)

50

100

200

500

850
1000

h
P

a

SSd) Changes in last 20 years [30
°
N-30

°
S] 

SO4a) Baseline Accumulation mode Sulfate
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Da) Baseline Accumulation mode Dust
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SSa) Baseline Accumulation mode Sea Salt
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Fig. S3 As Fig. 4, but for particle concentration. 

 

 

a) Aitken mode concentration
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b) Accumulation mode concentration
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c) Coarse mode concentration
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e) Aitken mode concentration
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f) Accumulation mode concentration
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g) Coarse mode concentration
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i) Evolution of Coarse mode concentration [black boxes]
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Fig. S4 Size distribution of the aerosols in the upper troposphere in the three separate modes, and 

composite one of all three (thicker line) for Baseline (2010-2029) and GLENS (2080-2099). 

Standard deviation for the three modes (constant throughout the entire atmosphere) σp from Mills et 

al. (2016). Number concentrations and aerosol sizes calculated in the black boxes from Fig. 4. 

 

 

 
 

Fig. S5 a) Annual, zonal mean amount of water content (in liquid+ice form, kg for kg of air) in the 

Baseline case (2010-2029 average). b) Fraction of the water in panel a) that is in solid ice form. 
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a) Total cloud water content

-90 -60 -30 0 30 60 90

Latitude

50

100

200

500

1000

A
lt

it
u

d
e
 (

h
P

a
)

1e-09

1e-08

1e-07

1e-06

1e-05

k
g

/k
g

b) Fraction of cloud water content in the form of ice vs. liquid
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