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Figure S1. Mid level cloud cover in stratocumulus cloud regions in the reference simulation
and the CALIPSO and ISCCP satellite data. Values below each panel show in-regime values
(subscript sc). Note that in-regime values are larger than the mean over the stratocumulus
cloud regions.



CALIPSO ISCCP
High cloud cover (%) High cloud cover (%)
P ITRTIN S MU S PN IURTIN S NI SR

9208 +——"FT—"T"—"T"—"T"—T" T — T — T — T — T T — 908 +——"F—"T—"T— T —T T — T — T — T T T
180 150W 120W 90W 60W 30W O 30E 60E 90E 120E 150E 180 180 150W 120W 90W 60W 30W O 30E 60E 90E 120E 150E 180

(T JITATTT [T (LR

0 20 30 40 50 60 70 80 90 100 0 20 30 40 50 60 70 80 90 100

HCC,: 16 (%) HCC,.: 8 (%)
ECHAM6-HAM2 (REF)

High cloud cover (%)

ol

90S -1 T T T
180 150W 120W 90W 60W 30W O 30E 60E O9OE 120E 150E 180

0O 10 20 30 40 50 60 70 80 90 100

HCCoe: 14 (%)

Figure S2. High level cloud cover in stratocumulus cloud regions in the reference simulation
and the CALIPSO and ISCCP satellite data. Values below each panel show in-regime values
(subscript sc). Note that in-regime values are larger than the mean over the stratocumulus
cloud regions.
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Figure S3. Difference in low cloud cover, LWP and SWCRE globally between a simulation
with a ‘sharp’ stability function and the reference simulation. Values below each panel are
global averages.
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Figure S4. Frequency of the activation of the shallow-convection scheme in the REF, STAB,
VRES47 and VRES95 experiments.



Table S1. Probability that the null hypothesis in an unpaired two tails t-test with unequal
variances applied to annual mean values of the present day and pre-industrial aerosol
(climatological) simulations of an experiment is rejected. AAE is the anthropogenic aerosol
effect, LWP is liquid water path, t is aerosol optical depth and A represents the difference
between present-day and pre-industrial aerosol emissions. The subscript s. represents values

in the stratocumulus regime. Values < 90% are considered not statistically significant.

Variable Experiment (PD-Plaer)
REF STAB AP STAB
+AP
AAEs. 91% 98% 91% 69%
AAEsysw 91% 98% 88% 56%
ALWPs, 100% 100% 100% 89%

Atse 100% 100% 100% 100%




Table S2. Same as Table S1 but the t-test is applied to annual mean values of (AMIP)
simulations of an experiment and the reference experiment. CC stands for cloud cover,
SWCRE for shortwave cloud radiative effect, subscript PD for present day aerosol emissions

and Plaer for pre-industrial aerosol emissions.

Variable Experiment (-REF)
STAB AP STAB
+AP
CCrp 100% 27% 98%
CChriaer 100% 38% 100%
LWPpp 99% 32% 100%
LWPpaer 100% 92% 100%
SWCREpp 90% 28% 99%

SWCREpaer 98% 16% 100%




