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Figure S1: (a) Data evaluation indexes comparing SPEI-3-Penman-Monteith and SPEI-3-Thornthwaite, based on the Uccle
weather station and reanalyses at the Uccle location. (b) 20-years left moving Matthew’s Correlation Coefficient (MCC) of the
classification of droughts between SPEI-3-Thornthaite and SPEI-3-Penman-Monteith for each reanalysis. The red line represents

10  the threshold (0.8), above which excellent agreement is achieved. (¢) MCC and Root Mean Square Error (RMSE) of the reanalyses
at the Uccle weather station for SPEI-3-Thornthwaite and SPEI-3-Penman-Monteith methods.
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Figure S2: Clustering indexes from two to twenty k clusters, for each period-reanalysis (i.e. each row). The optimum criteria for

each index is written in brackets.
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Figure S3: Year-round dryness trends (first column) and seasonal dryness trends (winter, spring, summer and autumn) (second to
fifth column) during the reference period (1947-2008) for each period-reanalysis (i.e. each row) for SPEI-3. Circles represent the

values of weather station data values.
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Figure S4: Same as Fig. 3, but for SPEI-3.
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Figure S5: Same as Fig. 4, but for SPI-3.
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Figure S6: Same as Fig. 6b, but over the common period (1947-2008).
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Figure S7: Same as Fig. 7, but related to SPI-3 clustering.



b B3 PET B3 Precipitation
a, C
B3 NAO ES EA B3 SCA

50

0.2
o]
Baltic High British Isles High North-South Dipole European High
1square =1drought event
I vircer [ sorica [ sommer [l A

2 £ d
-g £ Baltic High British Isles High North-South Dipole European High
E 2 50
: :
é C
° <
<

-0.75-0.50-0.250.00 0.25 0.50 0.75.

4°N 4°N 4°N 45N
0.0 - 4 >
N N )
o . o o N
I o o o N
-100 \n
N N N g
48°N ‘— 48°N 48°N — j = 4N
-0.2 2°E3°E4°ES°E6°E7°E8°E9 °EI0°F 2°E3°E4°ES°E6°E7"E8°E9°EI0°E 2°E3°E4°ES°E6°E7"E8°E9 °EI0°F “E3°E4°ES°E6°E7°ES°EQ EI0°E
Intensity anomaly

-150 X p-value <0001

O Uccle weather station

/  p-value <005
BH BIH NSD EH BH BIH NSD EH

Figure S8: Same as Fig. 8, but over 1918-2015 (20CRv3). Note that the scale of the intensity anomaly is different to that in Fig. 8.
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Figure S9: Same as Fig. 8, but over 1844-2008 (ModE-RA). Note that the scale of the intensity anomaly is different to that in Fig. 8.
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Figure S10: Index coefficients of the EQFs of the seasonal droughts, over 1947-2023 for ERAS (a), over 1918-2015 for 20CRv3 (b),
and over 1844-2008 for ModE-RA (c).
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Figure S11: Drought precipitation (left) and potential evapotranspiration (right) anomaly evolution for each period-reanalysis (i.e

each row).
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Figure S12: Changes in the mean geopotential height anomalies of seasonal droughts across seasons (i.e. each column), for each

40 period-reanalysis (i.e. each row).
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