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Figure S1. June-August (JJA) climatological (1981-2005) precipitation (mm day™!) and 850-hPa winds (m s™)

from (a) observational datasets (CMAP and ERAS, respectively), (b) the ALL ensemble, and (c) their difference.
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Figure S2. Spatial patterns of the 1901-1955 linear trends of JJA precipitation (mm day™! (55 years)!) for (a)

CRU and (b) UDEL observations. The black dots mark the grid points for which the trend exceeds the 90%

significance level according to the two-tailed Student’s t-test.
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Figure S3. Time series of area-averaged JJA precipitation anomalies (mm day'; deviations from the 1901-2000
climatology) over southern China (land-only points within 25°-35°E, 110°-120°N) smoothed with 11-year
running means to highlight low-frequency (multi-decadal) fluctuations. The black and red lines represent
observations (CRU and GPCC, respectively), while the purple, green and orange lines represent the ensemble
means of ALL, fixEU, and their difference (EU). The grey shading represents the standard deviation of the eight-
member ALL ensemble around the mean. The 1901-1955 least-squares linear trends of the simulated time series

are shown as dashed lines in the corresponding colours.
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Figure S4. 1901-1955 least-squares linear trends of JJA precipitation (mm day™ (55 years)") over central-
northern India (75°-87°E, 16°-27°N) for observations and the model experiments. The green dots represent the
observed or ensemble-mean trends, and blue crosses represent trends of individual ensemble members. The grey
bars represent the 90% confidence intervals derived from the PI control run. Note that the PI simulation is sampled
differently for observations and for the modelled trends, because observations represent a single realisation of the

climate evolution, whereas the simulations comprise an ensemble of eight realisations.
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Figure S5. Cumulative probability distribution (%) of the 8-member ensemble-mean 55-year trends of June-
August average precipitation (mm day™ (55 years)!) over central-northern India (76°-87°E, 16°-27°N) taken

from the PI control run.
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Figure S6. Spatial patterns of the 1901-1955 linear trends of JJA (a) cloud droplet effective radius (10> um (55
years)™!), (b) vertically-integrated cloud droplet concentration (m™2 (55 years)™'), (c) net radiation at the model top
(W m? (55 years)™!, (d) total column liquid water path (10° Kg m? (55 years)™'), (e) surface all-sky downward
shortwave radiation (W m2 (55 years)™!), (f) net radiation at the surface (Wm (55 years)!), (g) Aerosol Optical
Depth (AOD) and (h) net radiation at the top of atmosphere (W m (55 years)™!) associated with increased

European sulphate aerosols (difference between the ALL and fixEU ensemble means).
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Figure S7. Spatial patterns of the 1901-1955 linear trends of JJA sea-level pressure (hPa (55 years)™') for (a)
HadSLP, (b) the all-forcing ensemble (ALL), and (c) the differences between ALL and the all-forcing experiment

with fixed pre-industrial aerosol emissions over Europe, representing the impact of EU aerosols.



80

81
82

83

84

85

86

(o=
1S

201-‘?0‘;E 50°E 60°E 70°E 80°E 90°E 100°E 110°E

Evaporation
¢

0°E 70°E BO°E 90°E 100°E 110°E
Figure S8. Spatial patterns of the 1901-1955 changes of (a) JJA sea-surface temperature (K) and (b) evaporation
(mm day™') difference between ALL and the all-forcing experiment with fixed preindustrial aerosol emissions over

Europe (fixEU), representing the impact of EU aerosols. Changes are calculated as the difference between the

(1941-1955) and the (1901-1915) averages.



