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Table 1. Regional models forced by the ERA-Interim reanalysis from the European Centre for Medium-Range Weather
Forecasts, for the 1989-2008 period.

RCM Reference acronym
CLMcom-CCLM4-8-17 Keuler et al. (2016) CCLM
ETH_COSM?_UCLIM_VI_ Pothapakula et al. (2020), Vautard et al. (2020) ETH
CNRM-ALADIN53 Colin et al. (2010), Herrmann et al. (2011) CNRM53
CNRM-ALADING3 Daniel et al. (2019), Nabat et al. (2020) CNRMG63
DHMZ-RegCM4-2 Giorgi et al. (2012) DHMZ
DMI-HIRHAMS5 Christensen et al. (2007) DMI
GERICS-REMO02015 Remedio et al. (2019) GERICS
ICTP-RegCM4-6 Giorgi et al. (2012) ICTP
IPSL-INERIS-WRF381P Vautard et al. (2013) IPSL
KNMI-RACMO22E van Meijgaard et al. (2008) KNMI
MPI-CSC-REMO02009 Jacob et al. (2012) MPI

SMHI-RCA4 Samuelsson et al. (2011) SMHI
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Figure S1. Orography for (a) IBO1 dataset at 0.1° resolution and (b) the EURO-CORDEX orography at 0.11°.
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Figure S2. Coefficient of determination between the empirical cumulative distribution and the probabilities given by the log-logistic
distribution used for both SPI and SPEI indices (top row). On the bottom row is the coefficient of determination between the empirical
cumulative distribution and the probabilities given by the smoothing of the histogram as computed in section 4.3.3. The closer the
coefficient is to 1, the better the fit of the observed and modelled probabilities. Each column denotes the accumulation periods, where
PR stands for accumulated precipitation (left) and PR-PET stands for accumulated precipitation minus potential evapotranspiration (right).
The lines represent each land point for the IBO1 observations. The different colours are a measure of density given by counting the number
of occurrences within each horizontal strip with a thickness of 0.001.
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Figure S3. Statistics for the SPI/SPEI (red), Z-Score standardization (blue) and DTI (green) indexes. From top to bottom, the rows are Mean,
Median, Standard Deviation minus 1, Interquartile range minus the difference between the 75 and the 25 percentile from the standard
normal distribution, third-moment Skewness, Yule-Kendall Skewness, fourth-moment Fisher definition of Kurtosis. Each column denotes
the accumulation periods, where PR stands for accumulated precipitation indices while PR-PET stands for accumulated precipitation
minus potential evapotranspiration indices.
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Figure S4: Mean Event Severity for (a) GDI index, (b) SPI or SPEI and (c) Z-Score index. In each panel the results for moderate, severe and
extreme drought are shown. Each column denotes the accumulation periods, where PR stands for accumulated precipitation indices while
PR-PET stands for accumulated precipitation minus potential evapotranspiration indices.
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and extreme drought are shown. Each column denotes the accumulation periods, where PR stands for accumulated precipitation indices
while PR-PET stands for accumulated precipitation minus potential evapotranspiration indices.
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Figure S6: Mean Event Duration for (a) GDI index, (b) SPI or SPEI and (c) Z-Score index. In each panel the results for moderate, severe and
extreme drought are shown. Each column denotes the accumulation periods, where PR stands for accumulated precipitation indices while
PR-PET stands for accumulated precipitation minus potential evapotranspiration indices.
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Figure S7. Time series of the daily drought spatial extent of the period from 1 October 2004 until 30 September 2006 for the IB01 with
aggregations of (a) 7-, (b) 15-, (c) 30-, (d) 90-, (e) 180-, (f) 360- and (g) 720-days. In each panel the top row displays the results for the GDI
index, the middle row for the SPI index and the bottom row for the Z-Score standardization. All indices consider only the precipitation.
The yellow colour denotes the results for moderate drought for index <-0.5, light orange for severe drought for index <-1 and dark orange

for extreme drought for index <-1.5.
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Figure S8: Area average time series of the daily drought indices for the period from 1 October 2004 until 30 September 2006 for the 1B01
dataset with aggregations of (a) 7-, (b) 15-, (c) 30-, (d) 90-, (e) 180-, (f) 360- and (g) 720-days. The black line represents the GDI index,
while the red and blue shadings denote, respectively, the absolute differences between the GDI and SPI and between GDI and the Z-Score
index. All indices only consider the precipitation a input.
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Figure S9. Boxplots for the(a) DTI bias, (b) SPI and SPEI bias and (c) Z-Score bias between the EURO-CORDEX simulations and the 11B01
observational dataset. Each boxplot features the results obtained for all the land points and EURO-CORDEX models. The results for
moderate drought are shown in yellow, while the results for severe drought are shown in orange and the results for extreme drought are
shown on red.
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