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Figure S1. Models’ simulated JJA climatology of dust aerosol optical depth (DOD) from the piClim-control.
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Figure S2. Model’s simulated JJA climatology of precipitation (mm day?) derived from the piClim-control.



(d) IPSL-CM6A-LR-INCA

(c) GISS-E2-1-G

(b) GFDL-ESM4

(a) CNRM-ESM2-1

10S

AN
2295\ > 377

90E 120E 150E

60E
(h) Multi-model mean

90E 120E 150E

60E
(g) UKESM1-0-LL

90E 120E 150E

60E
(f) NorESM2-LM

90E 120E 150E

60E
(e) MPI-ESM-1-2-HAM

ARV
R T
LR

50N
40N

50N
40N

X

DR AN

axaw
tAr7
08

vrrraant]
arrvaa
MBS X

TR/
Cheeerean)
Receeerwren//
RRECeeRRRRELL]

= = Z O
o O O
m N —

RO e e«

- /
.r?tf&ﬁ% R
S <A e }

E 120E 150E

0

60E

90E 120E 150E

60E

150E

120E

120E 150E

90E

60E

10ms™! —

998 1000 1002 1004 1006 1008 1010 1012 1014 1018 1022

994 996

992

8 990

98

1) derived from the piClim-

hPa winds (vectors, m s’

and 850-

hPa)

)

Figure S3. Model's simulated JJA climatology of sea level pressure (colours

control.
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Figure S4. JJA mean changes in dust aerosol optical depth (DOD) due to doubled dust emissions in (a-g) individual models and (h) the multi-
model mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same

sign as the multi-model mean.
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Figure S5. JJA mean changes in TOA clear-sky ERF (W m) due to doubled dust emissions in (a-g) individual models and (h) the multi-model
mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same sign as

the

multi-model mean.
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Figure S6. JJA mean changes in TOA all-sky net ERF (W m) due to doubled dust emissions in (a-g) individual models and (h) the multi-model
mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same sign as
the multi-model mean.
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Figure S7 JJA mean changes in atmospheric absorption (W m) due to doubled dust emissions in (a-g) individual models and (h) the multi-
model mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same
sign as the multi-model mean.
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Figure S8. JJA multi-model mean changes in all-sky (a) shortwave and (b) longwave atmospheric absorption (W m2) due to doubled dust
emissions. Green hatches denote where <4 models have the same sign as the multi-model mean.
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Figure S9. JJA mean changes in surface all-sky net ERF (W m?) due to doubled dust emissions in (a-g) individual models and (h) the multi-
model mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same
sign as the multi-model mean.
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Figure S10. JJA mean changes in total cloud fraction (%) due to doubled dust emissions in (a-g) individual models and (h) the multi-model
mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the same sign as
the multi-model mean.
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Figure S11. JJA mean changes in vertically integrated moisture flux convergence (mm day™) due to doubled dust emissions in (a-g) individual
models and (h) the multi-model mean. Green hatches in (h) denote where <4 models have the same sign as the multi-model mean.
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Figure S12. JJA mean changes in 500-hPa vertical velocity (hPa day™) due to doubled dust emissions in (a-g) individual models and (h) the
multi-model mean. Purple hatches denote insignificant differences at the 10% level. Green hatches in (h) denote where <4 models have the

same sign as the multi-

model mean.
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Figure S13. JJA mean changes in sea level pressure (colours, Pa) and in 850

g) individual models and (h) the multi-model mean.



