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a) Danube Vb 06/2013 - ERA5 CPS CCT
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b) Danube Vb 06/2013 - ERA5 CPS POJ
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c) Danube Vb 06/2013 - ERA5 12km POJ
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Similar to figure 3 in main text, except for June 2013. CC(a,b)=0.91
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Figure S1.



a) Elbe Vb 08/2002 - ERA5 CPS CCT
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Figure S2. Similar to figure 3 in main text, except for August 2002. CC(a,b)=0.81
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a) Ore Vb 08/2002 - ERA5 CPS CCT

I 1
« 4 Total Precip Convective Fraction
< . .
E — — = Convective Precip
g3f
Sal 105
IS
% 1r
\i
\
&’ 0 . AN 0
— <t N~ o ™ ©
o o o — — —
(@] (o)) (o)) (@] (*)] (o))
=) =] =) =) ) >
< < < < < <
2002
b) Ore Vb 08/2002 - ERA5 CPS POJ .
T T T T
— 4 B
<
3r
Sal 102
g
21+
(&)
o
o 0
— <t N~ o ™ ©
o o o — — —
(@] (o)) (o)) (@] ()] (o))
5 5 =) =) ) 5
< < < < < <
2002
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Similar to figure 3 in main text, except for August 2002. CC(a,b)=0.76

August 21, 2023, 3:13pm

Convective Fraction Convective Fraction

Convective Fraction



a) Danube Vb 08/1985 - ERA5 CPS CCT
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b) Danube Vb 08/1985 - ERA5 CPS POJ

uonoeli4 aAISAUOD

{ ot Bny

1 60 bny

80 bny

L0 Bny

90 Bny

{1 g0 bny

I I _& 0 bny

<t ™ N — o
Jy/ww uonendioaid

1985

c) Danube Vb 08/1985 - ERA5 12km POJ
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Similar to figure 3 in main text, except for August 1985. CC(a,b)=0.76
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a) Danube Vb 09/1998 - ERA5 CPS CCT
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Figure S5. Similar to figure 3 in main text, except for September 1998. CC(a,b)=0.59
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a) Danube Vb 08/2005 - ERA5 CPS CCT
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c) Danube Vb 08/2005 - ERA5 12km POJ
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Similar to figure 3 in main text, except for August 2005. CC(a,b)=0.55.

Figure S6.
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a) Ore Vb 07/2014 - ERAS5 CPS CCT
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c) Ore Vb 07/2014 - ERAS 12km POJ
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Figure S7. Similar to figure 3 in main text, except for July 2014. CC(a,b)



a) Elbe Vb 07/2000 - ERAS5 CPS CCT
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Figure S8. Similar to figure 3 in main text, except for July 2000. CC(a,b)=0.74.
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a) Ore Vb 11/2019 - ERA5 CPS CCT
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c) Ore Vb 11/2019 - ERAS5 12km POJ
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Similar to figure 3 in main text, except for November 2019.
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Alps Vb 07/2008 - CCLM-ERAS5
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Figure S10. Time series of convection fraction during Vb-cyclone event of July 2008 down-
scaled from ERADB reanalysis using CCLM. Black: convection detected by convective cell tracking
at 3 km. Blue: convection detected by POJ method at 12 km. Red: convection detected by

model’s convection parameterization scheme at 12 km.
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a) High Convection ¢) High Convection
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Figure S11. Similar to figure 5, except for lag 2 days before the onset.
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a) High Convection
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Figure S12.
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Similar to figure 5, except for lag 0 (the day of the onset).
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a) High Convection ¢) High Convection
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Figure S13. Similar to figure 5, except for lag 0 (the day of the onset) in CCLM-EC3

Historical scenario.
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a) Cluster Cut-off 36.5% c) Cluster Cut-off 48.1%
CCLM-EC3 Hist 500hPa GPH CCLM-EC3 SSP585 500hPa GPH
b ' : b
62°N - 62°N
47°N A 47°N -
32°N T T T T 320N T T T T
5°W 10°E 25°E 40°E 4°W 11°E 26°E 41°E
b) Cluster Trough 63.5% d) Cluster Trough 51.9%
CCLM-EC3 Hist 500hPa GPH CCLM-EC3 SSP585 500hPa GPH
62°N 62°N
47°N A 47°N -
32°N T T T T 32°N T T T T
5°W 10°E 25°E 40°E 4°W 11°E 26°E 41°E
—-120-90 -60 —éo 6 3'0 6|0 90 120

m

Figure S14. Two clusters (Cut-off and Trough; top and bottom rows) of 500 hPa GPH anoma-
lies in CCLM-EC3 Historical and SSP5-8.5 scenarios (left and right columns). The percentage

of each cluster is indicated on top of each panel.
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