10

Summer Temperature (JJA) - MPIGE (FULL)

RMS Error Ensemble spread Spread/Error CRPS
—_— T ] T —_—
Northern 2r . 1 °® . o 15
Europe ' . 1.2t !
0.7 : i 1 o .
~15F 4 o o . — :
51.5 . 3 - ‘ o 1 £
w ' . T 06} R o ! o
(2] . ) ‘ [ o . .
Z ;o 1s X | o o :
& 9 0.5F : . 1 & o . :
'l' 0.5 1_ _'_ I
\
05 ¢+t 1 o04f 1 : Pt
] — 1.4p—T——
Central : : : 50
E 12f
urope . . 12f 1.
g r i 1€ v s :
= ! : . = 1F i . 1 w . . . .
w . . g ' % . . .
2] N H @ : © ! . .
E 1+ 4 B808F == l' ‘ 1 @ i
x n & X
' 0.6} i 1 1
osf i 1 B i
1 1 1 1 0'4 C 1 1 1 1 ] 1 1 1 1
1.5 - T T T T r T T T T T T T T T T
. : : 0.8f . L : »
Mediterranean . 14r 1
' 0.7} S R E
20 1 € 8
e . - 0.6F . . o1 =
@ Lo $ | T 4+ ¢ |3 '
H - I R
@ l ‘ Sos l ‘ ‘ g g :
0.5) : 04} i L !
! ! ' |
R 03k . 1 X
d & o d & o\
& &P &
RGN & QY S
O X @ © X &
I N P AN
& & ¥ P o
) \\c‘ 5«0 ) \{o‘ & )
> ¥ > ¥
o7 2 o7 2
¢ &

Figure S1: Comparison of calibration methods applied to the MPI-GE summer temperature projections calibrated to the CMIP5 models
over the observational period (1920-2016) and verified using the 44 years in the out-of-sample period (1917-2060). The verification statistics
for each of the individual CMIP5 models are shown in dots, the interquartile range of this distribution is shown by the solid bars and the
median is indicated by the horizontal lines. For the calibrated RMS Error, spread/error and CRPS values, the black crosses indicate where
the calibration represents a significant improvement over the uncalibrated (but bias-corrected) ensemble at the 90% significance level. The

significance levels were calculated using the non-parametric Mann-Whitney U-test.
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Figure S2: Overview of verification of the HGR and HGR-decomp calibration methods compared with the uncalibrated MPI-GE data in the
European regions. Shown for all of the verification measures, for both summer and winter seasons and for temperature and precipitation.
The verification statistics for each of the individual CMIP5 models are shown in dots, the interquartile range of this distribution is shown by
the solid bars and the median is indicated by the horizontal lines. For the calibrated RMS Error, spread/error and CRPS values, the black
crosses indicate where the calibration represents a significant improvement over the uncalibrated (but bias-corrected) ensemble at the 90%
significance level. Black circles indicate where the calibration is significantly worse than the uncalibrated ensemble (at the 90% level). The
black boxes show where one calibration method is found to be significantly better than the other calibration method for the same variable,
season and region at the 90% significance level. The significance levels were calculated using the non-parametric Mann-Whitney U-test.
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Figure S3: Uncalibrated and calibrated (HGR-decomp) MPI-GE projections, where here the calibrated projections have been calibrated
against the observations over the period 1920-2016. The lines show the ensemble medians for the uncalibrated and calibrated ensembles.
The shading shows the 90% range of the LENS ensemble. Based on the verification out-of-sample tests using the CMIP5 models the
calibrated ensemble is expected to be more reliable than the uncalibrated ensemble, particularly for temperatures.



