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Figure S1: Evaluation of bias-adjustment at the monthly time scale for temperature (top panel) and
precipitation (bottom panel) in Central Europe. Virtually no changes are induced by the probabilistic
resampling scheme in non-summer months, whereas an additive (temperature) or mutliplicative (precipitation)
of monthly means might result in relatively pronounced changes in higher statistical moments of the

bias-adjusted distribution depending of the magnitude of the bias in monthly means.
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Figure S2a: Biases in the HadRM3P simulated distribution of seasonal mean temperatures: Deviation in the
ensemble mean w.r.t. the ERA-Interim dataset, (top) in the original HadRM3P simulated distribution; (middle)
in the resampled ensemble using a Central Europe average JJA mean temperature constraint; (bottom) in a

resampled ensemble using a JJA mean temperature constraint on each grid cell.
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Figure S2b: Biases in the HadRM3P simulated distribution of seasonal mean temperatures: Deviation in the
interdecile range w.r.t. the ERA-Interim dataset, (top) in the original HadRM3P simulated distribution;
(middle) in the resampled ensemble using a Central Europe average JJA mean temperature constraint;

(bottom) in a resampled ensemble using a JJA mean temperature constraint on each grid cell.
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Figure S3a: Biases in the HadRM3P simulated distribution of seasonal mean precipitation: Deviation in the
ensemble mean w.r.t. the ERA-Interim dataset, (top) in the original HadRM3P simulated distribution; (middle)
in the resampled ensemble using a Central Europe average JJA mean temperature constraint; (bottom) in a

resampled ensemble using a JJA mean temperature constraint on each grid cell.



-200 -100 0 100 200
Precipitation difference, 10th percentile, HadRM3P-ORIG vs. ERAI [mm]

A FR B EF
K8 Jes
SR/ TS

-200 -100 0 100 200
Precipitation difference, 10th percentile, HadRM3P-PROBCOR vs. ERAI [mm]

T
AT s R

R
/ S

5

e
o

' / £ 15

\—’\Z_q/

-200 -100 0 100 200
Seas. Precipitation Difference, HadRM3P-PROBCOR-gridcell vs. ERAI [mm]

Figure S3b: Biases in the HadRM3P simulated distribution of the dry tail of seasonal mean precipitation
(10th percentile): Deviation in the 10th percentile w.r.t. the ERA-Interim dataset, (top) in the original
HadRM3P simulated distribution; (middle) in the resampled ensemble using a Central Europe average JJA
mean temperature constraint; (bottom) in a resampled ensemble using a JJA mean temperature constraint on

each grid cell.
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Figure S4: Land-astmosphere coupling in the original model ensemble (a), in the resampled ‘bias-corrected’
ensemble (b), in an upscaled dataset of latent heat fluxes (c), and in the ERA-Interim reanalysis dataset. All
plots show the Kendall rank correlation coefficient between mean summer temperatures (JJA) and mean

summer latent heat fluxes as a robust measure for the land-atmosphere coupling strength.
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Figure S5a: Extreme value analysis of monthly temperatures (JJA) derived from bias-corrected ensemble

simulations as spatial averages over Central Europe. Location, scale and shape parameters (top, middle,

bottom panel, respectively) derived from Generalized Extreme Value distributions fitted to the upper and lower

tail (right and left, respectively) of monthly simulations.
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Extreme value analysis of monthly temperatures (JJA) derived from bias-corrected ensemble

Figure S5b

simulations for an individual grid cell (‘Jena pixel’). Location, scale and shape parameters (top, middle,

bottom panel, respectively) derived from Generalized Extreme Value distributions fitted to the upper and lower

tail (right and left, respectively) of monthly simulations.
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Figure S6a: Extreme value analysis of seasonal precipitation (JJA) derived from bias-corrected ensemble

simulations as spatial averages over Central Europe. Location, scale and shape parameters (top, middle,

bottom panel, respectively) derived from Generalized Extreme Value distributions fitted to the upper and lower

tail (right and left, respectively) of monthly simulations.
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Extreme value analysis of seasonal precipitation (JJA) derived from bias-corrected ensemble

Figure S6b

simulations for an individual grid cell (‘Jena pixel’). Location, scale and shape parameters (top, middle,

bottom panel, respectively) derived from Generalized Extreme Value distributions fitted to the upper and lower

tail (right and left, respectively) of monthly simulations.
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