PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

Fuzzy verification on
Common Areas

Naima Vela

e

CONSORTIUM FOR SMALL SCALE MODELING

September the 15t 2025 - 27t COSMO General Meeting - Basel

\8} M
Agentia Regionale e s Protesone September the 15t 2025
dellAmbiente

per la Protezione Ambientale



DESCRIPTION OF THE VERIFICATION

e Models:

o Common Area 2:

= ICON D2, ICON CH1, ICON GR, COSMO IT, ICON IT, ICON IL, ICON 2I

o Common Area 3:

= ICON GR, ICON PL, COSMO CE PL, ICON IL, ICON RO / \

® Scores: FSS, FBI, ETS, FAR, POD
e Observation: OPERA database by EUMETNET ® Methods: 1 timestep/3 timesteps
e Resolution (forecast and observation): 0.025°, lat-lon * DO/D1
e Period: JJA 2024, SON 2024, DJF 2025, MAM 2025 :

( Cumulation: 3h /
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MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

Fuzzy verification: new plots
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MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

F55

08

04

02

MAM2025 - FSS at 0,2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Fuzzy verification: new plots

MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 0,2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 5 mfm - 1t - leadtime - 3 Km MAMZ2025 - FSS at 5 mm - 18 - leadtime - 14 Km MAM2025 - FSS at 5 i - 1t - leadtime - 48 Km
Cumulation: 3h, Area. Common Area 2. Cumulation: 3n. Area: Commen Area 2. Cumulation: 3h. Area: Common Area 2.
= COSMOIT = COSMOIT
ICON IT R ICON IT .
= [CON D2 = ICON D2
ICON GR ICON GR .
= [CONIL .. = ICON IL . >
= = T — -
. GO & Nt [B | IS et e
~ N N —i= =i
—1i — T - )
= "‘5‘*'\ =ty == 8 '
\!-—!"'ﬁ

Lesaed irme [

MAM2025 - FSS at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Commoan Area 2.
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Lead fime Jn]

MAM2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Fuzzy verification: new plots

3 Km

MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

14 Km

MAM2025 - FSS a1 0.2 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

48 Km

MAM2025 - FSS at 0,2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 5§ mim - 1t - leadtime - 3 Km MAM2025 - FSS at § mm - 11 - leadtime - 14 Km MAM2025 - FSS at 5§ mim - 1t - leadtime - 48 Km
Cumulatien: 3h. Area: Common Area 2. Cumulation: 3h. Area: Commen Area 2. Cumulation: 3h. Area: Comman Area 2.
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MAMZ2025 - FSS at 12 mm - 1t - leadtime - 3 Km MAMZ0Z5 - FSS at 12 mm - it - leadtime - 14 Km MAMZ2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Gumulation: 3h. Area: GCommon Area 2. Cumulation: 3h. Area: Comman Area 2. Cumulation: 3h. Area: Common Area 2.
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FSS - JJA 2024 - COMMON AREA 2

JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km JJA2024 - FSS a1 0.2 mm - 11 - leadtime - 14 Km JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2. Cumnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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JJA2024 - FSS at 5 mm - 1t - leadtime - 3 Km JJA2024 - FSS at 5 mm - 1t - leaddme - 14 Km JJAZ024 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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JJAZ024 - FSS at 12 mm - 1t - leadtime - 3 Km JJIAZ024 - FSS at 12 mm - 1t - leadtime - 14 Km JJAZ2024 - FSS at 12 mm - 1t - leagtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

JJA2024 - FSS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FSS - JJA 2024 - COMMON AREA 2

JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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JUA2024 - FSS at 5 mm - 1t - leadtime - 3 Km JUA2024 - FSS at 5 mm - 1t - leadtime - 14 Km JJA2024 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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JJAZ024 - FS5 at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

JJAZ0Z4 - FSS @t 12 mm - 1t - leadtime - 14 Km

CHmHlilian' %h X arii Eamman arii 2

JJAZOZ4 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.

At low thresholds the diurnal cycle of
the score is very small and the FSS is
slowly decreasing with the lead-time.
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FSS - JJA 2024 - COMMON AREA 2

JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km JJA2024 - FSS at 0.2 mm - 11 - leadtime - 14 Km JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2. Cumnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.

At medium and high thresholds there is
a big spread among models in the initial
timesteps.

L] i2 15 18 bl 24 el 30 1 ] e} £ &5 a8 3 B 9 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 [ a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead time [h) Lead ime [h Lead ime (h)
JJA2024 - FSS at 5 mm - 1t - leadtime - 3 Km JJA2024 - FSS at 5 mm - 1t - leaddme - 14 Km JJAZ024 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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FSS - JJA 2024 - COMMON AREA 2

~ , , N
. £ w01 i At medium thresholds there is an na£53 w0 1 . 0

Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.

. increase in the score during the evening
. ——-| of the first day lasting until the morning
of the second day. At high thresholds
the decrease starts earlier.
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Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

FSS - JJA 2024 - COMMON AREA 2

JJA2024 - FSS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

At medium and high thresholds there is
a new increase of the score in the
second part of the second day.
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Lead ime 1]

JIA2024 - FSS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.
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Leaa ime b

JJA2024 - FSS at 5 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

Lead ima ]

JJAZ024 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lesad tim e 1]

JJAZ0ZS - FSS at 12 mm - 1t - leadtime - 3 Km
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JJAZ0Z4 - FSS @t 12 mm - 1t - leadtime - 14 Km

Cumulation: 3h, Area: Common Area 2,

Cumulation: 3h. Area: Common Area 2.

Lesiid tirne ]

JJAZOZ4 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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JJA2024 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

Lead ime 1]

JJA2024 - ETS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.

0.1

oo

ETS - JJA 2024 - COMMON AREA 2

JJA2024 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

Leaa ime b

JJA2024 - ETS at 5 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

01

oo

JJA2024 - ETS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lead ima ]

JJAZ024 - ETS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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JJAZ024 - ETS at 12 mm - 1t - leadtime - 3 Km
Curr : 3h, Area: Common Area 2,
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Lesad timie [

SJAZ0ZS - ETS at 12 mm - 1t = leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.
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Lesiid tirne ]

JJAZOZ4 - ETS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.

Laad tima ]



JJA2024 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

ETS - JJA 2024 - COMMON AREA 2

JJA2024 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

0.1

oo

Leaa ime b

JJA2024 - ETS at 5 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

oo

JJA2024 - ETS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lead ima ]

JJAZ024 - ETS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time )
JJA2024 - ETS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.
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Lesad tim e 1]

JJAZ024 - ETS at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,
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Lesad timie [

SJAZ0ZS - ETS at 12 mm - 1t = leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.
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JJAZOZ4 - ETS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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JJA2024 - FBI & 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

Lead ime 1]

JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.

JJA2024 - FBI a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FBI - JJA 2024 - COMMON AREA 2

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lead ima ]

JJAZ024 - FBI at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lesaad tim e [

JJAZ024 - FEI at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,
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Lead ime [h
JJA2024 - FBI at 5 mm - 1t - leadtime - 14 Km
- Cumulation: 3h. Area: Common Area 2. -
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= ICONIL | = ICONIL |
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SJAZ0Z4 - FBI at 12 mm - 1t - leadtime - 14 Km
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JJAZOZ4 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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JJA2024 - FBI & 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

FBI - JJA 2024 - COMMON AREA 2

JJA2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time [h) Lead ime [h Lead ime (h)
JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 14 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2.
= cosMozl| s cosmozl|
= COSMOIT w = COSMO IT n
ICON IT - ICON IT
= |CON D2 - = |CON D2 -
|CON GR i ICON GR o
M— —

Lesad tim e [1

JJAZ024 - FEI at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

General underestimation at low

thresholds (with exceptions). Some
models show daily cycle (ICON GR and

ICON IL).
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Lesiid tirne ]

JJAZOZ4 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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FBI - JJA 2024 - COMMON AREA 2

JJA2024 - FBI & 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

At medium thresholds almost all models
lay around the value of 1.

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time ) Lead ime [h Lead ime (h)
JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 14 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2.
= cosmozl| = cosmozl|
= COSMOIT o = COSMOIT a |
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Lesaad i [F) Lt himies [ Lesid Tirrvee Jn]
JJAZ024 - FBI @t 12 mm - 1t - leadtime - 3 Km JJAZ024 - FBI @t 12 mm - 1t - leadtime - 14 Km JJAZ024 - FBI at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, - Cumulation: 3h. Area: Common Area 2. - Curnulation: 3h. Area: Common Area 2.
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JJA2024 - FBI & 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

FBI - JJA 2024 - COMMON AREA 2

JJA2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lead ime [h)

JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.
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AT high thresholds there is larger

overestimation at smaller scales (except
for ICON GR), then the BIAS gets smaller.

Lestfime

JJAZ024 - FEI at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

Lead time ]

JJAZ024 - FBI at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Great daily cycle at the smallest scale. =

SJAZ0Z4 - FBI at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

JJAZOZ4 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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FSS - SON 2024 - COMMON AREA 2

SON2024 - FSS at 0.2 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 0.2 mm - 1t - leadtime - 25 Km SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
- Cumulation: 3h. Area: Common Area 2. - Cumnulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2.
e T
_I . | EiEmimiete=iey
= ) = =l
= | @ @
£ E E
@ P @
i i i
- | + | =
2 3 3
™ o LI
2 g g
= 2 =
o (=2 | o T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B L] i2 15 18 bl 24 el 30 1 ] e} £ &5 a8 3 B k] 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 L] a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead time ) Lead ime [h Lead ime (h)
SON2024 - FSS at 5 mm - 1t - leaddme - 2.8 Km SON2024 - FSS at 5 mim - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mim - 1t - leadtime - 182 Km
- Curmnulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. o Cumulation: 3h. Area: Common Area 2.
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Lesaad tim e [ Lead time 1] Lesad time ]
SON2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 12 mm - 1t - leadtime « 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
- Cumulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. " Cumulation: 3h. Area: Commen Area 2.
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SON2024 - FSS a1 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 2.

10

SON2024 - FSS at 0.2 mim - 1t - leadtime - 25 Kim
Cumnulation: 3h. Area: Common Area 2.

FSS - SON 2024 - COMMON AREA 2

10

SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 2.
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Lead ima ]

SOM2024 - FSS at 5 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 2.
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Leaxt time [n] Lead lime ||
SO0N2024 - FSS at 5 mm - 1t - leadime - 2.8 Km SON2024 - FSS at 5 mim - 1t - leadtime - 25 Km
Curmnulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. o
= COSMO 2| " = cosMozi|
= COSMOIT = COSMO IT
ICON IT 3 ICON IT N
= |CON D2 = |CON D2
ICON GR 2 ICON GR e
= [CONIL |, = ICONIL |,
ICON 21 i ICON 21 &
= |CON CH1 3 = |CON CH1 24
3 ER

Lesad tim e 1]

SOM2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h, Area: Common Area 2,

Lesad timie [

SON2024 - FSS at 12 mm - 1t - leadtime - 25 Km

CHmHlilian' ih arii Eamman arii 2

Lesiid tirne ]

SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
Curnulation: 3h. Area: Common Area 2.

At low thresholds the diurnal cycle of
the score is very small and the FSS is

slowly decreasing with the lead-time.
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SON2024 - FSS a1 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 2.

FSS - SON 2024 - COMMON AREA 2

SON2024 - FSS at 0.2 mim - 1t - leadtime - 25 Kim
Cumnulation: 3h. Area: Common Area 2.

SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 2.
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Lead ime [ Lead ime [ Lead time ]
SO0N2024 - FSS at 5 mm - 1t - leadime - 2.8 Km SON2024 - FSS at 5 mim - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mim - 1t - leadtime - 182 Km
- Cumulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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SOM2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SOMN2024 - FSS at 12 mm - 1t - leadtime - 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
- Cumulation: 3h, Area: Common Area 2, - Cumulation: 3h. Area: Common Area 2. o Curnulation: 3h. Area: Common Area 2.
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FSS - SON 2024 - COMMON AREA 2

SON2024 - FSS a1 0.2 N\ eadtime - 182 Km
_ Cumulation: 3h. ﬁ? mmon Area 2.
At medium thresholds there is an increase in the score
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Lead ime [ Leaa ime [h Lead time ]
SO0N2024 - FSS at 5 mm - 1t - leadime - 2.8 Km SON2024 - FSS at 5 mim - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mim - 1t - leadtime - 182 Km
- Cumulation: 3h. Area: Common Area 2. - Cumulation: 3h. Area: Common Area 2. o Cumulation: 3h. Area: Common Area 2.
- = COSMO 2| " = cosMozi|
= COSMOIT = COSMOIT
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SOM2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SOMN2024 - FSS at 12 mm - 1t - leadtime - 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
_ Cumulation: 3h, Area: Common Area 2, - Cumulation: 3h. Area: Common Area 2. o Curnulation: 3h. Area: Common Area 2.
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SON2024 - ETS at 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 2.

ETS - SON 2024 - COMMON AREA 2

SON2024 - ETS at 0.2 mm - 1t - leadtime - 25 Km
Cumnulation: 3h. Area: Common Area 2.

SON2024 - ETS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time ) Lead ime [h Lead ime (h)
SON2024 - ETS at 5 mm - 1t - leaddme - 2.8 Km SON2024 - ETS at 5 mim - 1t - leadtime - 25 Km SOM2024 - ETS at 5 mim - 1t - leadtime - 182 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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Lesaed tirm e 1] Lea time [h] Lesad time ]
SON2024 - ETS @t 12 mm - 1t - leadtime - 2.8 Km SON2024 - ETS at 12 mm - 1t - leadtime - 25 Km SON2024 - ETS at 12 mm - 1t - leadtime - 182 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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ETs
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00

ETS

SON2024 - ETS a1 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 2.

02

8]

Lead ime 1]

SON2024 - ETS at 5 mm - 11 - leadtime - 2.8 Km
Curmnulation: 3h. Area: Common Area 2.

a0
I

ETS - SON 2024 - COMMON AREA 2

SON2024 - ETS at 0.2 mim - 1t - leadtime - 25 Kim
Cumnulation: 3h. Area: Common Area 2.
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ot

00

Leaa ime b

SON2024 - ETS at 5 mim - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 2.

SON2024 - ETS at 0.2 MQ - 1t - leageime - 182 Km
Cumulation: 3h. Ared Comynon Area 2.

Lead ima ]

SOM20% - ETS at #'mm - 1t - leadtime - 182 Km
CumulaNgn: 3. Area: Common Area 2.
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COSMOIT

ICONIT

= |CON D2
ICON GR

= JCONIL
ICON 21

= |CON IL

ETS

Lesad tim e 1]

SOM2024 - ETS at 12 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h, Area: Common Area 2,

Lesad timie [

SOMN2024 - ETS at 12 mm - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 2.

Lead time [

Leadtime [
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Lesiid tirne ]

SON2024 - ETS at 12 mm - 1t - leadtime - 182 Km
Curnulation: 3h. Area: Common Area 2.
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The ETS only mimics a few of the

characteristics of the FSS.

Laad tima [h]
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[2:]

FBl

Fol

SON2024 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

SOM2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

SON2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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el el Ei;:-g__—:_i_—g—ssﬂ T St ie—i—temie—t——i——le=l——g————f——t——h—

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B L] i2 15 18 bl 24 el 30 1 ] e} £ &5 a8 3 B k] 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 L] a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead ime [h] Lead ime [ Lead time ]

SON2024 - FBI at 5 mm - 1t - leaddme - 3 Km SON2024 - FBI at 5 mm - 1t - leadtme - 14 Km SON2024 - FEI at 5 mm - 1t - leaddme - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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ICON 1T ICON 1T

= |CON D2 T ICON D2
ICON GR ICON GR

= |CON IL ICON IL
ICON 2 _ 7 ICON 21 _

= [CONCH1 |E ICON CH1 | £

L - A - R - - I - I I

Lesaad tim e [

SOM2024 - FBI &t 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

Lesad timie [

SOMN2024 - FBI at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

Lesiid tirne ]

SOM2024 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.

Lead time [
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FBI - SON 2024 - COMMON AREA 2
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SON2024 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

[2:]

Lead ime 1]

SON2024 - FEI at 5 mm - 1t - eadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.

FBI

FBI - SON 2024 - COMMON AREA 2

SON2024 - FBI &t 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.
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15 18 al 4 o 3 ks k] ] 42 a5 48

Leaa ime b

SON2024 - FBI at 5 mm - 1t - leadtme - 14 Km
Cumulation: 3h. Area: Common Area 2.

FBI

SON2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

LT I E L L T T T i i)

Lead ima ]

SON2024 - FEI at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

FBl

= cosiorr]

| [-wmﬂ

Lesad tim e 1]

SOM2024 - FBI &t 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

At the lowest threshold small

for ICON GR).

underestimation for all models (except

FBI

Lead time [
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Lesad timie [

SOMN2024 - FBI at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.
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Leadtime [
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Lesiid tirne ]

SOM2024 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.

Laad tima [h]
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[2:]

FBl

FBI

SON2024 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

FBI - SON 2024 - COMMON AREA 2

SON2024 - FBI &t 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

SON2024 - FBI a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Overestimation starting at medium
thresholds (stronger at smaller scales).

Lead ime 1]

SON2024 - FEI at 5 mm - 1t - eadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.
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12 15 18 al 4 o 3 ks k] ] 42 a5 48 3 L] a 12 5 18 2 24 = 3 33 36 3 A2 A5 48
Leaa ime b Lead ima ]

SON2024 - FBI at 5 mm - 1t - leadtme - 14 Km
Cumulation: 3h. Area: Common Area 2.

SON2024 - FEI at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lesad tim e 1]

SOM2024 - FBI &t 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,
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COSMO T ® COSMOIT
ICONIT ICONIT
ICON D2 A = |CON D2 "
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1CON L = ICON IL
IcoN2l | o IcoN2I | o
Icon cH1 | £ = IcoN CH1 | £
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Lesad timie [ Lesiid tirne ]

SOMN2024 - FBI at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

SOM2024 - FBI at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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Lead time [h Laad tima [h]
10
o - j September the 15t 2025 - 27t COSMO General Meeting - Basel

1,
2o



Fas

F55

LES

06

04

az

an

k]

L

04

02

00

0.8

0E

nE

o

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

08

[=1-3

FSS - DJF 2025 - COMMON AREA 2

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

o ] B

08

0

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time ) Lead ime [h Lead ime (h)
DJF2025 - FSS at § mm - 1t - leadtdme - 3 Km DJF2025 - FSS at § mm - 1t - leadtime - 14 Km DJF2025 - FSS at 5 mm - 1t - leaddme - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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ICON IT ICON IT
= |CON D2 . = |CON D2 =
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Lesad tim e 1] Leaa time [ Lesad time ]
DJF2025 - FSS at 12 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 12 mm « 1t - leadtime « 14 Km DJF2025 - FSS &t 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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DJF2025 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FSS - DJF 2025 - COMMON AREA 2

08

DJF2025 - FSS a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time [h) Lead ime [h Lead ime (h)
DJF2025 - FS5 at 5 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 5 mm - 1t - leadtime - 14 Km DJF2025 - FSS at 5 mm - 1t - leadime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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ICON T ICON IT
= |CON D2 @ = |CON D2 @
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Lesaed tirm e [1) Leaa time [ Lesad time ]
DJF2025 - FSS at 12 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 12 mm « 1t - leadtime « 14 Km DJF2025 - FSS &t 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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No diurnal cycle of the FSS, or very little.
Very low scores at high thresholds and
little increase with spatial scales.

11

the 152025 - 27t" COSMO General Meeting - Basel



ETS - DJF 2025 - COMMON AREA 2

DJF2025 - ETS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

DJF2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

DJF2025 - ETS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time ) Lead ime [h Lead ime (h)
DJF2025 - ETS at 5 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 5 mm - 1t - leaddme - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
a = COSMOIT @ = COSMOIT w
ICON T ICON IT
= = |CON D2 2 = |[CON D2 2
ICON GR ICON GR
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Lesad tim e 1] Leaa time [ Lesad time ]
DJF2025 - ETS at 12 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 12 mm « 1t - leadtime « 14 Km DJF2025 - ETS &t 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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ETs

ETs

ETS

o3 04 a5

0z

0.5

04

DJF2025 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

ETS - DJF 2025 - COMMON AREA 2

DJF2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

DJF2025 - ETS a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead ime [h] Lead ime [ Lead time ]

DJF2025 - ETS at 5 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
= COSMOIT @ = COSMOIT i

ICON 1T ICON 1T
= |CON D2 z = |CON D2 E
ICON GR ICON GR
= [CON IL = |CON IL .
ICON 2 ICON 21 o
= [CONCH1 | ® JCONCH1 [lb
= |GON RO = = |CON RO =

Lesad tim e 1]

DJF2025 - ETS at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,
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oo

threshold, only one at medium and high

Two groups of models at lowest

ones.

Lesiid tirne ]

DJF2025 - ETS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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ETS - DJF 2025 - COMMON AREA 2

DJF2025 - ETS a1 0.2 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2. Cumnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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Peculiar behaviour for some models at
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Leaxt time [n] Lead tme fn]
DJF2025 - ETS at 5 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 5 mm - 1t - leadime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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DJF2025 - FBI a1 0.2 mm - 11 - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

DJF2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km

Cumnulation: 3h. Area: Common Area 2.

FBI

DJF 2025 - COMMON AREA 2

DJF2025 - FBI at 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead ime [h] Leaa ime [h Lead time ]
DJF2025 - FEI at 5 mm - 1t - leadime - 3 Km DJF2025 - FEI at 5 mm - 1t - leadtime - 14 Km DJF2025 - FEI at 5 mm - 1t - leadime - 48 Km
Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
_ = COSMOIT = COSMOIT
= —"*| = ICONIT ICON IT
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=iy i IGON GR ICON GR
It S = ICON IL Palaral I
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combination of scale and threshold
A MM
Lt time [H) Leaa time [ Lesad time ]
DJF2025 - FBI &t 12 mm - 1t - leadtime = 3 Km DJF2025 - FBI at 12 mm - 1t - leadtime - 14 Km DJF2025 - FBI at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area'Common Arga 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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DJF2025 - FBI a1 0.2 mm - 11 - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

DJF2025 - FBI at 0.2 mim - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FBI - DJF 2025 - COMMON AREA 2

DJF2025 - FBI at 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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DJF2025 - FBI &t 12 mm - 1t - leadtime = 3 Km DJF2025 - FBI at 12 mm - 1t - leadtime - 14 Km DJF2025 - FBI at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

s

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FSS - MAM 2025 - COMMON AREA 2

08

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time ) Lead ime [h Lead ime (h)
MAM2025 - FSS at 5 mm - 1t - leadtime - 3 Km MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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Lt time [H) Leaa time [ Lesad time ]
MAM2025 - FSS at 12 mm - 11 - leadtime - 3 Km MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km MAMZ2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Curr : 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FSS - MAM 2025 - COMMON AREA 2

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Lead time [h) Lead ime [h Lead ime (h)
MAM2025 - FSS at 5 mm - 1t - leadtime - 3 Km MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. CW Cumulation: 3h. Area: Common Area 2.
At low thresholds the diurnal cycIe of
L L
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Lesad tim e [1 Leaa time [ Lesad time ]
MAM2025 - FSS at 12 mm - 11 - leadtime - 3 Km MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km MAMZ2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

a bigger spread among the models in
- the initial timestep (often only ICON D2,
I sometimes also ICON 2I).

" At medium and high thresholds there is | __

FSS - MAM 2025 - COMMON AREA 2

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

E—
Lead ime [h) Leaz ime [h|

MAMZ2025 - FSS at 5 mm - 1t - leadtlme - 3 Km
Curmnulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

Lead time ]

MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

1 45

Lesiid tirne ]

MAMZ2025 - F55 at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 12 mm - 11 - leadtime - 3 Km MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2.
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MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FSS - MAM 2025 - COMMON AREA 2

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

o | @ HE=1
§%“‘-A * *
Tnemmetee== o At medium thresholds complex diurnal
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CycCle Wi our peakxs.

T T T T T T T T T T T T T T T ‘| T T T T T T T T T T T T T T T | T T T T T T T T T T T T T T T T
3 B L] i2 15 18 bl 24 el 30 1 ] e} &5 a8 B k] 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 [ a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead ime [h] Lead ime [ Lead time ]

MAM2025 - FSS at 5 mm - 1t - leadtime - 3 Km MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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Lt time [H) Leaa time [ Lesad time ]
MAM2025 - FSS at 12 mm - 11 - leadtime - 3 Km MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km MAMZ2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Curr : 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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FSS - MAM 2025 - COMMON AREA 2

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

i At high thresholds only one or two peaks
: | o | remain (first day afternoon and, only in
one case, second day afternoon)
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Lt time [H) Leaa time [ Lesad time ]
MAMZ2025 - FSS at 12 mm - 1t - leadtime - 3 Km MAM2025 - FS5 at 12 mm - 1t - leadtime - 14 Km MAMZ2025 - F55 at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 2, Cumulation: 3h. Area: Common Area 2. Curnulation: 3h. Area: Common Area 2.
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MAMZ2025 - FSS at 5 mm - 1t - leadtlme - 3 Km
Curmnulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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MAM2025 - ETS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

Lead ime 1]

MAMZ025 - ETS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.

MAM2025 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

ETS - MAM 2025 - COMMON AREA 2

MAM2025 - ETS a1 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lead ima ]

MAM2025 - ETS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lesaad tim e [

MAMZ2025 - ETS at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,
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Lead ime [h
MAM2025 - ETS at 5 mm - 11 - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.
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Leaa time [
MAM2025 - ETS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 2.
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Lesiid tirne ]

MAMZ2025 - ETS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 2.
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ETs

MAM2025 - ETS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

Lead ime 1]

MAMZ025 - ETS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 2.

MAM2025 - ETS a1 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.

Lesad tim e 1]

MAMZ2025 - ETS at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 2,

~ N

=s;——...,.-£$:;:g\

= .
3 '-—_-==—-=>-_.,_.___ - ““ha_H
- e et Tl b £ =
@
Eow
5 34
= | =
E H
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
&5 a8 3 B k] 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 L] a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead ime [h Lead ime (h)
MAM2025 - ETS at 5 mm - 11 - leadtime - 14 Km MAM2025 - ETS at 5 mm - 1t - leadtime - 48 Km
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The ETS mimics many of the

characteristics of the FSS.
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MAM2025 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 2.

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 2.

FBI - MAM 2025 - COMMON AREA 2

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 2.
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Curmnulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2. Cumulation: 3h. Area: Common Area 2.
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General overestimation, with higher

values at smaller scales. Great variability
at higher thresholds. (ICON GR exception).
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OBSERVATIONS FOR COMMON AREA 2

~lIA 2024 «DIF 2025:

e \Weak diurnal cycle at low thresholds
e Large model spread at medium/high thresholds
e Evening increase in FSS on day 1 - morning of

e Almost no diurnal cycle
e Very low FSS at high thresholds, little gain
with scale

day 2
e Two model groups at low thresholds, more
convergence later
*SON 2024 * MAM 2025:

e Complex diurnal cycle with multiple peaks at
medium thresholds

* One/two peaks at higher thresholds

e General overestimation, larger at small scales

e Small diurnal cycle at low thresholds

e Wide spread at initial timesteps

* Overestimation appears at medium/high
thresholds
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COMMON AREA 3

Area: 47.5-50.0 N; 17.7-25.0 E

18

[

a CONSORTIUM FOR SMALL SCALE MODELING R
Agentia Regionale e s Protesone e. s " o iA; September the 15t 2025 - 27t COSMO General Meeting - Basel
per la Protezione Ambientale delfAmbiente T2romr

PRI



F55

e

L}

04

an

08

0E

0z

00

08

06

az

i1}

JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - FSS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - JJA 2024 - COMMON AREA 3

aa
Il

Lead ime 1]

JUA2024 - FSS at 5 mm - 1t

- leadtime - 3 Km

Curmnulation: 3h. Area: Common Area 3.

Leaa ime b

JJA2024 - FSS at 5 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3.
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JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

Lead ima ]

JJAZ024 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lesad timie [

SJAZ0ZS - FSS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3.
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JJAZ024 - FS5 at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 3.
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Lesiid tirne ]

JJAZOZ4 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 3.

Laad tima [h]
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JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - JJA 2024 - COMMON AREA 3

JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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JJA2024 - FSS at 5 mm - 11 - leadtime - 3 Km JJA2024 - FSS at 5 mm - 1t - leadtime - 14 Km JJA2024 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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JJAZ024 - FS5 at 12 mm - 1t - leadtime - 3 Km
Cumulation: 3h, Area: Common Area 3.
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Lesad timie [

SJAZ0ZS - FSS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3.

Leadtime [

Lesiid tirne ]

JJAZOZ4 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 3.
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JJA2024 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - FSS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - JJA 2024 - COMMON AREA 3

JJA2024 - FSS at 0.2 mm - 1t - leadtime - 48 Km
—___ Cumulation: 3h. Area: Common Area 3.

Lead ima ]

JJAZ024 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lead time [ Lead ime [h
JJA2024 - FSS at 5 mm - 1t - leadtime - 3 Km JJA2024 - FSS at 5 mm - 1t - leaddme - 14 Km
Cumulation: 3h. Area: Common Area 3. Cumulalion: 3h. Area: Common Area 3.
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Visible diurnal cycle with
y S g
high I mid-d
igher values mid-qay.
H . b e 4 ;s o m m m wm m m m w m am
Differences for difterent o
JJA2024 - FSS at 12 mm - 11 - leadtime - 14 Km
scale and threshold
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JJAZOZ4 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 3.

Laad tima [h]
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JJA2024 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

ETS - JJA 2024 - COMMON AREA 3

JJA2024 - ETS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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JJA2024 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

1

JJA2024 - ETS a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

0B

ETS - JJA 2024 - COMMON AREA 3

JIA2024 - ETS &t 0.2 mim - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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JJA2024 - ETS at 5 mm - 1t - leadtime - 3 Km JJA2024 - ETS at 5 mm - 1t - leadidme - 14 Km JJA2024 - ETS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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FBI - JJA 2024 - COMMON AREA 3

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 3 Km JJA2024 - FBI a1 0.2 mm - 11 - leadtime - 14 Km JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3. Cumnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

FBI - JJA 2024 - COMMON AREA 3

JJA2024 - FBI a1 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lead ime [h] Lead ime [ Lead time ]
JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 14 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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JJAZ024 - FBI @t 12 mm - 1t - leadtime - 3 Km JJAZ024 - FBI at 12 mm - 1t - leadtime - 48 Km
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FBI - JJA 2024 - COMMON AREA 3

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

At medium thresholds almost all models
lay around the value of 1. Daily cycle
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JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 14 Km JJA2024 - FBI at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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JJA2024 - FBI &t 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

JJA2024 - FBI &t 0.2 mm - 10 - leadtime - 14 Km

FBI - JJA 2024 - COMMON AREA 3

JJA2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km

Cumnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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JJA2024 - FBI at 5 mm - 1t - leadtime - 3 Km é . . h JJAZ024 - FBI at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. AI h Igh th resholds there Is Ia rger Cumulation: 3h. Area: Common Area 3.
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Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Curnulation: 3h. Area: Common Area 3.
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SON2024 - FSS at 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 3.

1= E -
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Lead ime 1]

SON2024 - FSS at 5 mm - 1t - leadime - 2.8 Km
Curmnulation: 3h. Area: Common Area 3.
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FSS - SON 2024 - COMMON AREA 3

SON2024 - FSS at 0.2 mm - 1t - leadtime - 25 Km
Cumnulation: 3h. Area: Common Area 3.

Leaa ime b

SON2024 - FSS at 5 mm - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 3.

SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3.
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SOM2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h, Area: Common Area 3.
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SOMN2024 - FSS at 12 mm - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 3.
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Lead ime (h)
SOM2024 - FSS at 5 mim - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3.
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SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
Curnulation: 3h. Area: Common Area 3.
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FSS - SON 2024 - COMMON AREA 3

SON2024 - FSS at 0.2 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 0.2 mm - 1t - leadtime - 25 Km SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3. Cumnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Lead time [h) Lead ime [h Lead ime (h)
SON2024 - FSS at § mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 5 mm - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mm - 1t - leadtime - 182 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Lesad tim e [1 Leaa time [ Lesad time ]
SOM2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 12 mm - 1t - leadtime - 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km

- Cumulation: 3h, Area: Common Area 3. Cumulalion. 3h_Area. Common Area 3. Cumulation: 3h. Area: Common Area 3.
At low thresholds the diurnal cycle of

'] the score is very small and the FSS has
almost no decrease with the lead-time.
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FSS - SON 2024 - COMMON AREA 3

SON2024 - FSS at 0.2 mm - 1t - leadtime - 2.8 Km o . SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3. At med I u m th resholds the d I u rna I Cycle Cumulation: 3h. Area: Common Area 3.
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Lead time ) Lead ime [h Lead ime (h)
SON2024 - FSS at 5 mm - 11 - leadtime - 2.8 Km SON2024 - FSS at 5 mm - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mm - 1t - leadtime - 182 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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SON2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 12 mm - 1t - leadtime « 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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FSS - SON 2024 - COMMON AREA 3

SON2024 - FSS at 0.2 mm - 1t - leadtime - 2.8 Km o . . SON2024 - FSS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3. At the h Ighest th reshold the da I Iy cycle IS Cumulation: 3h. Area: Common Area 3.
The high b R
S very steep. e Nnig est scores to be
fi ight
ound at night.
E ‘ E
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B L] i2 15 18 al 24 el 30 1 ] £ &5 a8 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 3 [ a 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead ime [h] Lead ime [ Lead time ]
SO0N2024 - FSS at 5 mm - 1t - leadime - 2.8 Km SON2024 - FSS at 5 mim - 1t - leadtime - 25 Km SOM2024 - FSS at 5 mim - 1t - leadtime - 182 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Lt time [H) Leaa time [ Lesad time ]
SON2024 - FSS at 12 mm - 1t - leadtime - 2.8 Km SON2024 - FSS at 12 mm - 1t - leadtime « 25 Km SON2024 - FSS at 12 mm - 1t - leadtime - 182 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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SON2024 - ETS at 0.2 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h. Area: Common Area 3.

Lead ime 1]

SON2024 - ETS at 5 mm - 1t - leadtime - 2.8 Km
Curmnulation: 3h. Area: Common Area 3.

SON2024 - ETS at 0.2 mm - 1t - leadtime - 25 Km
Cumnulation: 3h. Area: Common Area 3.

o a2

oo
L

Leaa ime b

SON2024 - ETS at 5 mim - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 3.

o oz
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ETS - SON 2024 - COMMON AREA 3

SON2024 - ETS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3.

Lead ima ]

SOM2024 - ETS at 5 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3.
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Lesaad tim e [

SOM2024 - ETS at 12 mm - 1t - leadtime - 2.8 Km
Cumulation: 3h, Area: Common Area 3.
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SOMN2024 - ETS at 12 mm - 1t - leadtime - 25 Km
Cumulation: 3h. Area: Common Area 3.
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SON2024 - ETS at 12 mm - 1t - leadtime - 182 Km
Curnulation: 3h. Area: Common Area 3.
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SON2024 - ETS at 0.2 mm - 11 - leadtime - 2.8 Km

Cumulation: 3h. Area: Common Area 3.

SON2024 - ETS at 0.2 mm - 1t - leadtime - 25 Km
Cumnulation: 3h. Area: Common Area 3.

ETS - SON 2024 - COMMON AREA 3

SON2024 - ETS at 0.2 mm - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3.
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Lead ime [h] Leaa ime [h Lead time ]
SON2024 - ETS at 5 mm - 1t - leaddme - 2.8 Km SON2024 - ETS at 5 mim - 1t - leadtime - 25 Km SOM2024 - ETS at 5 mim - 1t - leadtime - 182 Km
Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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FBl

SON2024 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

FBI - SON 2024 - COMMON AREA 3

SOM2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

SON2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lead time ) Lead ime [h Lead ime (h)
SON2024 - FBI at 5 mm - 1t - leaddme - 3 Km SON2024 - FBI at 5 mm - 1t - leadtme - 14 Km SON2024 - FEI at 5 mm - 1t - leaddme - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Lesaed tirm e 1] Lea time [h] Lesad time ]
SON2024 - FBI at 12 mm - 1t - leadtime - 3 Km SON2024 - FBI at 12 mm « 1t - leadtime « 14 Km SON2024 - FBI &t 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Curnulation: 3h. Area: Common Area 3.
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FBI - SON 2024 - COMMON AREA 3

SON2024 - FBI at 0.2 mm - 1t - leadiime - 3 Km
Cumulation: 3h. Area: Common Area 3.

SOM2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

SON2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lead time ) Lead ime [h Lead ime (h)
SON2024 - FEI at 5 mm - 1t - leadtme - 3 Km SON2024 - FBI at 5 mm - 1t - leadtime - 14 Km SON2024 - FEI at 5 mm - 1t - leaddme - 43 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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FBI - SON 2024 - COMMON AREA 3

SON2024 - FBI at 0.2 mm - 1t - leadiime - 3 Km SOM2024 - FBI at 0.2 mm - 1t - leadtime - 14 Km SON2024 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3. ittt tieini St Cumulation: 3h. Area: Common Area 3.
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Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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SON2024 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

FBI - SON 2024 - COMMON AREA 3

SON2024 - FBI &t 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

SON2024 - FBI a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FSS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - DJF 2025 - COMMON AREA 3

DJF2025 - FSS a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

Lead ima ]

DJF2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FS5 at 5 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 5 mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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Lt time [H) Leaa time [
DJF2025 - FSS at 12 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 12 mm - 1t - leadtime - 14 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Curnulation: 3h. Area: Common Area 3.
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DJF2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km

FSS - DJF 2025 - COMMON AREA 3

DJF2025 - FSS at 0.2 mm - 11 - leadtime - 48 Km

Cumulation: 3h. Area: Common Area 3. Cumnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FS5 at 5 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 5 mm - 1t - leadtime - 14 Km DJF2025 - FSS at 5 mm - 1t - leadime - 48 Km
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DJF2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - DJF 2025 - COMMON AREA 3

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

medium thresholds.

Great difference among models at

00

o040

DJF2025 - FSS at § mm - 1t - leadtdme - 3 Km
Curmnulation: 3h. Area: Common Area 3.

DJF2025 - FSS at § mm - 1t - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3.

DJF2025 - FSS at 5 mm - 1t - leaddme - 48 Km \
Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FSS at 12 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 12 mm - 1t - leadtime - 14 Km DJF2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Curnulation: 3h. Area: Common Area 3.
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DJF2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - DJF 2025 - COMMON AREA 3

DJF2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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Lead time ) Lead ime [h Lead ime (h)
DJF2025 - FSS at § mm - 1t - leadtdme - 3 Km DJF2025 - FSS at § mm - 1t - leadtime - 14 Km DJF2025 - FSS at 5 mm - 1t - leaddme - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
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DJF2025 - FSS at 12 mm - 1t - leadtime - 3 Km DJF2025 - FSS at 12 mm « 1t - leadtime « 14 Km DJF2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
e @ o
= 7 a =
- - -
= 7 = 7 =
| @ @
i s
B ey E
R ——— ER E — - —_——
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B a 12 15 18 b 24 P 0 1 k. »n 42 45 48 3 B 9 12 15 18 Fal 24 P2y 30 3 ko 30 42 45 48 3 [] a 12 15 18 2 24 k- 0 k<] 3E k2 42 45 48
K Lead time [ Lead Hme [H Laad tima h] j
PIEMONTE
CONSORTIUM FOR SMALL SCALE MODELING one
< Y
. . icroma Nazionasle & 4 h :
Agenzia Regionale per o Profezians s " o R September the 15t 2025 - 27t COSMO General Meeting - Basel
per la Protezione Ambientale delfAmbiente RO

25



ETS - DJF 2025 - COMMON AREA 3

DJF2025 - ETS at 0.2 mm - 1t - leadiime - 3 Km DJF2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 0.2 mm - 11 - leadiime - 48 Km
- Cumulation: 3h. Area: Common Area 3. - Cumulation: 3h. Area: Common Area 3. - Cumulation: 3h. Area: Common Area 3.
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Lead time ) Leaa ime b Lead ime (h)
DJF2025 - ETS at 5 mm - 1t - leaddme - 3 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 5 mm - 1t - leaddme - 43 Km
. Cumulation: 3h. Area: Common Area 3. + Cumulation: 3h. Area: Common Area 3. 2 Cumulation: 3h. Area: Common Area 3.
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DJF2025 - ETS at 12 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 12 mm - 1t - leadtime - 14 Km DJF2025 - ETS @t 12 mm - 1t - eactime - 48 Km
- Cun ion: 3h. Area: Common Area 3, - Cumnulation: 3h. Area: Common Area 3. - Cumulation: 3h. Area: Common Area 3.
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DJF2025 - ETS a1 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

ETS - DJF 2025 - COMMON AREA 3

DJF2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

DJF2025 - ETS a1 0.2 mm - 11 - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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DJF2025 - ETS at 5 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 5 mm - 1t - leadtime - 14 Km DJF2025 - ETS at 5 mm - 1t - leadime - 48 Km
Curmnulation: 3h. Area: Common Area 3. + Cumulation: 3h. Area: Common Area 3. 2 Cumulation: 3h. Area: Common Area 3.
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DJF2025 - ETS at 12 mm - 1t - leadtime - 3 Km DJF2025 - ETS at 12 mm « 1t - leadtime « 14 Km DJF2025 - ETS &t 12 mm - 1t - leadtime - 48 Km
Cum ion: 3h, Area; Common Area 3, - Cumnulation: 3h. Area: Common Area 3. - Cumulation: 3h. Area: Common Area 3.
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FBI - DJF 2025 - COMMON AREA 3

mm - 1t - leadtime - 48 Km

DJF2025 - FBI a1 0.2 mm - 1t - leadtime - 3 Km DJF2025 - FBI at 0.2mm - 1t - leadtime - 14 Km DJF2025 - FBI &t 0.
Cumulation: 3h. frea: Common Area 3. Cumnulation: 3h. Area: Common Area 3. Cumulation: 3h. frea: Common Area 3.
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ea: Common Area 3.

DJF2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km

Cumulation: 3h.

rea: Common Area 3.

FBI - DJF 2025 - COMMON AREA 3
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Cumulation: 3h.
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FBI - DJF 2025 - COMMON AREA 3

DJF2025 - FBI at 0.2{mm - 11 - leadtime - 48 Km
Cumulation: 3h. frea: Common Area 3.
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FBI - DJF 2025 - COMMON AREA 3

mm - 11 - leadtime - 48 Km
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MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

a o
=0 o
= o e
h h et S
= = t
3 3
PR P
ﬂ =3 E =}
& o
a 9 o
5 S
= =
E E
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B L] i2 15 18 bl 24 el 30 1 ] e} £ &5 a8 3 B k] 12 15 18 2 24 r 3 k<] = k] 42 a5 A48 12 5 18 il 24 k-0 0 3 38 33 42 45 48
Lead time ) Lead ime [h Lead ime (h)
MAM2025 - FSS at 5 mm - 1t - leadtime - 3 Km MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Curmnulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Cumulation: 3h. Area: Common Area 3.
= COSMOGE PL @ 4 = COSMO GEPL S
= |CON PL = |CON PL
ICON GR B ICON GR 2
ICON IL . ICON IL .
m ICON RO s 7 m ICON RO =
# 3
&
E
S
=
H
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 & a 12 15 " = 2 o7 0 a % <] & '3 a8 Y B E 12 15 14 F N a7 % E £ o) 4 a8 an 12 5 " E EN =7 an EoS E' a8 FH 45 a8
Lt time [H) Leaa time [ Lesad time ]
MAM2025 - FSS at 12 mm - 11 - leadtime - 3 Km MAM2025 - FSS at 12 mm - 1t - leadtime - 14 Km MAMZ2025 - FSS at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Curnulation: 3h. Area: Common Area 3.
| =
3 E
w | wn
S 2
- -
o o
o | T &
a8 d
N e 3
— i -
F-—:‘-..—_;;g.:a.—-!fg/ v 7,“_“‘;—_-'5 ER ]

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3 B a 12 15 18 b 2 e 0 1 k. »n 42 45 48 3 B 9 12 15 18 Fal 24 P2y 30 3 ko 30 42 45 48 12 15 18 2 24 k- 0 k<] 3E k2 42 45 48
Lead time [ Lead Hme [H Laad tima h]

PIEMONTE
CONSORTIUM FOR SMALL SCALE MODELING

isfema Nazionsle
per la Protezions
dellAmbiente

Agenzia Regionale
per la Protezione Ambientale

€2

\ON
MR

s o ’
&
&
1, <«
2o

PRI

September the 15t 2025 - 27t COSMO General Meeting - Basel

FSS - MAM 2025 - COMMON AREA 3

28



Fas

Fs5

a1 0z nE 04 05 06

00

a8

05

0z

a2

a1

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

Lead ime 1]

MAMZ2025 - FSS at 5 mm - 1t - leadtlme - 3 Km
Curmnulation: 3h. Area: Common Area 3.

MAM2025 - FSS at 0.2 mm - 11 - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FSS - MAM 2025 - COMMON AREA 3
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MAM2025 - FSS at 5 mm - 11 - leadtime - 14 Km
Cumulation: 3h. Area: Common Area 3.

MAM2025 - FSS at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAM2025 - FSS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAM2025 - ETS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.
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MAMZ025 - ETS at 5 mm - 1t - leadtime - 3 Km
Curmnulation: 3h. Area: Common Area 3.
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MAM2025 - ETS at 0.2 mm - 1t - leadtime - 14 Km

Cumnulation: 3h. Area: Common Area 3.

ETS - MAM 2025 - COMMON AREA 3

MAM2025 - ETS a1 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

Lead ima ]
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Cumulation: 3h. Area: Common Area 3.
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MAM2025 - ETS at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.
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Two groups: ICON RO, ICON PL and ICON
IL show a clear daily cycle, while the

others don’t.

MAM2025 - ETS a1 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.

Lead ime 1]

oo

Leaa ime b

oo

Lead ima ]
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Cumulation: 3h. Area: Common Area 3.

MAM2025 - ETS at 5 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAM2025 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAMZ2025 - FBI at 12 mm - 1t - leadtime - 3 Km MAM2025 - FBI @t 12 mm = 1t - leadtime - 14 Km MAMZ025 - FBI at 12 mm - 1t - leadtime - 48 Km
Cumulation: 3h, Area: Common Area 3. Cumulation: 3h. Area: Common Area 3. Curnulation: 3h. Area: Common Area 3.
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MAM2025 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FBI - MAM 2025 - COMMON AREA 3

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAM2025 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

FBI

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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MAM2025 - FBI at 0.2 mm - 1t - leadtime - 3 Km
Cumulation: 3h. Area: Common Area 3.

FBI

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 14 Km
Cumnulation: 3h. Area: Common Area 3.

MAM 2025 - COMMON AREA 3

MAM2025 - FBI at 0.2 mm - 1t - leadtime - 48 Km
Cumulation: 3h. Area: Common Area 3.
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OBSERVATIONS FOR COMMON AREA 3

*JJA 2024

e Large model spread at first timesteps

e Clear diurnal cycle, higher FSS at mid-day

e Underestimation at low thresholds,
overestimation at high thresholds / small scales

*SON 2024

e Almost no FSS decrease with lead time at low
thresholds

e Weaker diurnal cycle at medium thresholds

* \ery steep daily cycle at high thresholds, with
night maxima

* Strong overestimation at medium/high
thresholds, especially at small scales

PIEMONTE

o
A @ » a CONSORTIUM FOR SMALL SCALE MODELING one
T eroma Nazionale £ A 2
Agenzia Regionale per I Protezia e s " o Wy
2ionrY

E [=] rmreziong
per la Protezione Ambientale dellAmbients

*DJF 2025:

® Stable FSS at lowest threshold, increase with
larger scales

e Strong model differences at medium thresholds
e No skill at high thresholds

e ETS closely mirrors FSS

* Small overestimation at low thresholds, reduced
with scale increase

*MAM 2025:

® \Weak but visible daily cycle at low thresholds
e Large inter-model differences at medium
thresholds
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GENERAL CONCLUSIONS

* Good model consistency at low thresholds; larger differences at higher thresholds

* Model spread is evident especially in the first forecast timesteps and in general increases at
medium-high thresholds

*BIAS: general underestimation at low thresholds, overestimation at high thresholds (and
small scales)

e Diurnal cycles are more or less pronounced depending on season and threshold
*ETS partly mirrors FSS, but with seasonal differences (maybe not need to show?)
e |Inter-model differences are more relevant in winter and at higher thresholds

eSome models show peculiarities (e.g. ICON GR, ICON IL)
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é )

THANK YOU FOR YOUR ATTENTION!

\. J

If you have any more comments and questions,
Please send them to:
L naima.vela@arpa.piemonte.it )
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