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Introduction

/ ,~/ Uhdér climate change, droughts could become more frequent, severe, and longer-

~

Sy /lastlng in Europe.

Hydrological drought > water shortage in the hydrological system

’ \/ Hydrological drought is characterized by low streamflow statistics (e.g., block

minima).

1) To find an approprlate probability distribution for describing 7-day annuaf
minimum streamflow in Europe. /

2) To explore projected changes in 7-day annual minimum streamflomasna/pr/oxg of
hydrological droughts.
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| D/Iayily d,'réc/)hafge from three sources:

: /// /// // v /GLOBAL: Global Runoff Data Center (GRDC) archive
A Vs v / EUROPE: European Water Archive (EWA)

a4 _# SPAIN: Anuario de aforos digital (CEDEX)

/,?f /Se}efc/tion of river stations with 30 years of data from 1961 to 2019 and less
// than 20% missing values.

<" Quality control and deduplication (Gudmundsson et al., 2018;
Gudmundsson and Seneviratne, 2016) — 1561 river stations

7

- Distinction between frost and nonfrost seasons (Forzieri et al., 2014).

- Computation of the 7-day annual minimum streamflow.
Distribution fitting
8ix 3-parameter pro bability distributions

v Generalized Extreme Values (GEV) Three Goodness-of-fit tests s
Generalized Logistic (GLO)
Generalized Pareto (GPA)
3-parameter lognormal (LN3)
Pearson Type III (PE3)
3-parameter Weibull (WEI)

v' Kolmogorov-Smirnov (KS) - ,
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Data and methods

:\\\ \\ i i // Changes in the 7-day annual minimum streamflow have been analyzed using
\ p——
L “OOM’ the following scheme:
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_Resd\lt:s\\ R Distribution Fitting

—_N v A . .
. Table 1 Rank/suni of the six probability distributions (GEV, GLO, LN3, PAR, PE3, and WEI) according to the three Goodness-of-Fit

| tests (KS, AD, and CVM),

vl

b O // / S Nonfrost sedson Frost sedson

(I / / /

A N GEV  GLO LN3 PAR PE3 WEI GEV  GLO LN3 PAR PE3 WEI

/ 7

/1) i/ K§ 5418 5194 4859 4954 5251 5084 KS 1842 1855 1715 1763 1855 1835
Sl AD 5424 5126 4916 4864 5274 5168 AD 1901 1801 1688 1735 1893 1851
0 VM 5390 5199 4899 4873 5294 5123 CVM 1885 1804 1697 1758 1885 1840
- LE e s Frost season

Fig. 2: Rank sum order for GEV
according to AD.




Resalts "\ Evaluation of the multi-model ensemble performance

|
)Iﬁg., ;é Low ﬂOW duration versus return (recurrence in years) period curves for multi-model ensemble members percentiles (5, 50,

’élfld 95%3 and observations at a small (drainage area < 1.000 km?) (Gsteig, Lutschine river, CH), medium (1.000 km? < drainage area
/i </1’O QOO ka)(Malangsfoss Malselva, NO), and large (drainage area > 10.000 km?) (Lobith, Rhine River, LN) river stations.
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Projections for 1.5 °C wdarming level
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4: /Cha,ﬁg@s per unit catchment area (dm? s'! km?) in 7Q50 for a warming level of 1.5 °C defined relative to the
ndus;rlal period (1861-1900) in relation to the reference period (1995-2014).
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| Projections for 3.0 °C warming level
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\; Fig/._g’;//C/h/ ges per unit catchment area (dm? s km?) in 7Q50 for a warming level of 3.0 °C defined relative to the
'll p/r/eiﬁdus;rial period (1861-1900) in relation to the reference period (1995-2014).
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Supplementary information
N Evaluation of the multi-model ensemble performance

e

F/gA/S/: 7Q/6/ ﬁ;o/m the multi-model ensemble for (a) nonfrost and (b) frost seasons. Dots show the corresponding 7Q6 values for
the river stations analyzed.
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