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[ MOTIVATION I OBSERVATIONS

On 22 July 2023, a tornado measu-
nng 1.5 km in diameter and grading
3 on the International Fujita (IF) scao-
le struck parts of Alfonsine, north-
east Italy. The event was investigo-
ted via radar and sounding datq,
ground weather stations and exten-
sive damage surveys. The supercell
responsible for it went through pro-
gressive intensification in three ditfe-
rent phases, culminating in tornado-
genesis as it approached a dryline
bulge. Despite its infensity and rain-
wrapped nature, the tfornado cau-
sed only 14 injuries.

STORM EVOLUTION

Topography (scale at the bottom) of northern
Italy with hail (filled colored dots, hail size accor-
ding to the scale to the right), wind damage
(black dots) and tornado (purple triangle) re-
ports from the StormReport database for 22 July
2023. The black box is the domain for Figure 3.

&

' RO S R
Bide” , A 4
) \

ol
San Biagio: | -+
P }7., £

e o ‘_ v . ,f‘.’ ' L A : \ A . 3 e
s S H e i : FOCEDIFILO ’
Borgo'Gonfina”” g ‘O Sy , i % ¥

A _'Case Selvatiche

i e it s @\ & CASA'NUOVA

i - | 7 ' , - J
N PALAZZO:TAMBA ‘ O e N\ ¢ - &',, l

: La“Fra§g‘ata’

«Gioveccall M &,
A f L W

J &
e .“gaf;...‘\.,.\,r o -l .,

e Wsnoaild

S
Ciribella 757

4
Ry

FSan Be‘rna_rdinro%

i

B ~ o S v & i < / y v < ) . . 3 ‘ 9 :; ¢ P &, N‘:; N _\_\:‘
Wy ’ ; 4 $24 L TYRY 484, % SNRASEY " - Q). Savarna

ol . v

'“ j‘ —~ I/ ¥ Belricetto,, m

COEY

Figure 1: Reconstruction of the tornado and Rear Flank-Downdraft (RFD) damage path. Red arrows indicate
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Figure 2: Pressure perturbations (upper panel) and
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Figure 4 (above): Results of a WRF simulation initialized at 12 UTC on 21 July 2023 with ICON-
EU that successfully reproduced the supercell. (a), specific humidity at 2 m (kg kg-'; color B v .
shading), vertical velocity 27 m s (gray patches), wind at 10 m (arrows), trajectories of 30 RRERIREY N Sk \/ﬁ\g o
seeds released in the dry air mass (yellow lines), in the cold pool (blue lines), and in the ™12 oL T D72t S LT RERR L TV
: . : : : : COOE AT by R R
moist maritime air mass (red lines) at 13 UTC on 22 July 2023 using VAPOR; (b) as in (a) but s |i s ;_;’, SORY o n AARERETI NN T
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Figure 5 (right): Significant Tornado P t lor shading), 10 m wind d si L e
igure 5 (right): Significant Tornado Parameter (color shading), m winds (arrows) and si- ..., 7 A
mulated reflectivity (black line) at 13 UTC of 22 July 2023. Results of the same simulation of s A R o0
Figure 4.
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Figure 6: Conceptual model of the Alfonsine tornado event: (a) three
stages of the supercell evolution in the Emilia-Romagna region; (b) a
sketch of the tornadogenesis process that occurred within the black

box in (a).




