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DEFINIZIONE DI TORNADO

- Una colonna di aria rotante, a contatto con
superficie, pendente da una nube cumulifor

e spesso Visibile come nu

la
me

be ad imbuto (fun

nel

cloud) e/o come circolazione di detriti/polvere

aterra ...

(glossario American Meteorological Society)



INGREDIENTS FOR THE FORMATION OF ATORNADO

- High humidity content

- Moderate-to-strong atmospheric instability

- Presence of a lifting mechanism that allows the formation of

convective clouds
- Strong Wind Shear (in particular for supercellular tornadoes)
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F1G. 1. Locations of all tornado reports contained in the European Severe Weather Database. Orange points are
weak (FO, F1) and unrated tornadoes; red points are strong (F2, F3) tornadoes; and black points violent (F4, F5)
tornadoes.




TABLE 1. The 10 ESWD tornadoes with the highest fatality counts.

Date Place Country Rating No. killed Selected sources
19 Aug 1845 Montville France F5 70 Dessens and Snow 1989,
Paul (2001)
9 Jun 1984 Ivanovo Russia F5 69 (see text) Snitkovsky (1987);
Peterson 2000;
Pravda (2011);
Finch and Bikos (2012)
12 May 1886 Madrid Spain F3 47 Gaya (2007)
21 Sep 1897 Oria, Sava Italy Unrated 40 La Stampa (1897);
23 Jul 1910 Saronno [taly Unrated 36 La Stampa (1910)
10 Jul 1916 Wiener Neustadt Austria F4 35 Dorr (1917);
Holzer et al. (2013)
11 Sep 1970 Teolo, Fusina, Venice Italy F4 34 Stampa Sera (1970)
7 Oct 1884 Catania Italy Unrated 30 Tilburgsche Courant (1884)
24 Jul 1930 Volpago del Montello ltaly F5 23 La Stampa (1930)
28 Jul 1930 Edirne Turkey Unrated 20 De Telegraaf 1930

Groenemeijer and Kihne (2014)
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Photo 2. Oria. A view of damage produced by the 21 September 1897 tornado on
houses placed near the railway station.




«Tromba del Montello» (24/07/1930): estimated speed: 103 m/s, duration 84 minutes
(Crestani etal., 1939)

Devastazione prodotta dal passaggio della tromba del Montello.
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Tornado recenti: EF4 di Dolo e Mira (8/7/2015)
1 V1tt1ma 3Ofer1t1 danni per 20 M€
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Tornado recenti: EF3 di Ladispoli e Cesano (6/11/2016)
2 vittime, 30 feriti, 40 km di percorso




Mediterranean Sea

The 184-ft. Bayesian superyacht
sinks off coast of Sicily around 5 a.m. local tirme

Porticello®

SICILY
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48% from waterspouts
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Miglietta and Matsangouras (2018)
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Miglietta and Rotunno (2016)



1 casualty
Estimated damage 60 M€
Estimated intensity EF3 (~230 km/h)

Multi-vortex structure

-

Storm translation speed ~ 21-22 m/s

Supercell duration: 50 min




Layer Legend:
RADAR National Mosaic - VMI 2

Data: 28/11/2012 08:00 UTC
Variable: VMI
Value Filter: All values




https://www.youtube.com/watch?v=1jzck7TYOLS




4) Increasing CAPE and shear
favor supercellular convection

in phase with orographically
produced cells supplying

heat and moisture ; , ’

2) Orographically prod uced
convection mowes down stream

1) Convection over
orography of Calabria

w@500 hPa = 6 m/s (Red);
vertical vorticity@500 hPa (positive=black; negative=grey)

water_vapor_mixing_ratio@800 hPa (7 g/kg isolines in colors)
Mialietta et al. (20173)



Sensitivity to SST:
600 hPa vertical veloc:|ty max

4 alwim/ss) assss=s 855 5T +1 K




ARGOMENTI

INTRODUZIONE

TORNADO STORICI IN ITALIA
CLIMATOLOGIA IN ITALIA

CASO STUDIO: IL TORNADO DI
TARANTO DEL 28 NOVEMBRE 2012
TORNADO NEL TIRRENO E IN PIANURA
PADANA

CONDIZIONI FAVOREVOLI ALLO
SVILUPPO DEI TORNADO IN ITALIA



Tornado Focene, 28-July-2019
00:00 UTC 00:30 UTC 01:00 UTC
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350 m wind vectors

300 m theta_e

Isosurface w=12m/s
%@O m ramwater con

Miglietta et al. (2016)



GENERAL OVERVIEW OF THE DYNAMIC OCCURED ON 19 SEPTEMBER 2021
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De Martin et al., A conceptual model for the development of tornadoes in the Po Valley, MWR, 2024
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DATASET

Dataset (based on ESWD) extended to 2000-2018
Only EF1+ are considered with time uncertainty < 2 hours (149

tornadoes)
Hourly ERA5 reanalysis for calculation of averages, anomalies,

standardized indices
CLUSTERING

- Local clusters of nearby events
(optimum density criterion)

Bagaglini et al. (2021)



TORNADO-RELATED SYNOPTIC PATTERNS
Z@500hPa and T@900hPa show the most characteristic patterns (i.e.,
most anomalous with respect to non-tornadic conditions).
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TORNADO-RELATED SYNOPTIC PATTERNS
MEAN T@QOOhPa
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TORNADO-RELATED SYNOPTIC PATTERNS
MEAN g@900hPa (similar results for CAPE)
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TORNADO-RELATED MESOSCALE PRECURSORS
MEAN SRH1000-900 (similar results for LLS)




SST
ANOMALIES

North-East EF1+ SST anomalies
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CONCLUSIONI

Condizioni favorevoli ai tornado in Italia

SUD: forzante dinamica piu debole; forte wind shear e moderato contenuto di
umidita, trasportati verso I'area di interesse

NORD: punto triplo; elevato contenuto di umidita dovuto alla forte
evaporazione tipica della stagione (estate)

CENTRO: forzante dinamica debole -> linee di convergenza (e tornado non
mesociclonici?)

Anomalie SST elevate nel Mar lonio (e meno nell'Adriatico settentrionale)
responsabilii di tornado intensi
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