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Unpredictability of tornado occurrence: the atypical
case of Cassacco, ITALY, - Winter 2006 - F2 tornado
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This work presents the analysis of a tornado event occurred in NE Italy during the
winter season, December 09, 2006. The tornado was observed and photographed by
more than one witness. The intensity of the tornado is estimated F2 (T4 in the TORRO
scale), fluttering debris has been observed and several of them produced damages to
houses. The event occurred in an environment with low values of convective avail-
able potential energy (CAPE), storm storm-relative environmental helicity (SREH)
and wind shear (WS), if compared with typical values for tornadic environments in the
same and other geographical areas (Brooks and Doswell, 2000; Giaiotti et al. 2007).
Doppler Radar imagery has been analyzed looking for a mesocyclonic signature that
could had hosted the tornado, but no evidence of a mesocyclones has been found. The
five minutes time resolution mesonetwork data of temperature, pressure, moisture and
horizontal wind at the ground level have been used for the identification of specific
boundaries in the buoyancy and the related horizontal relative vorticity fields. No pe-
culiarities have been found. Upper level radiosounding data does not reveal any intense
jets. So this tornado event appears to be inconsistent with the conceptual model for the
convective intense vortex formation (Thompson et al. 2003; Brooks et al. 1994) and

it is a missing alarm case for the common forecasting empirical rules (Giaiotti et al.
2007). Furthermore, during the same stormy day another tornado was observed in the
same area, but no photos have been taken, nor damage estimates are available. Wit-
nesses’ reports support the conjecture that this second vortex was an FO not producing
any damage since it hit an uncropped area in open country. A numerical simulation by



means of the Weather Research and Forecasting (WRF) model has been carried out
with spatial resolution of 4 km for the 48 hours time window interested by the tornado
event, using ECMWF boundary conditions. Evaluation of the model output quality, by
means of the mesonetwork and radiosounding data, was considered first, then analy-
sis on the low levels WS and SREH has been carried out. The model simulation has a
good agreement with the mesoscale measured reality, the WS and SREH field does not
present any signature of tornadic prone environments allover the domain, in agreement
with what was revealed by radiosounding data in a single grid point of the interested
area with a time resolution of 12 hours. This case study rise the attention on the use of
the empirical relations between convective available potential energy (CAPE), storm-
relative environmental helicity (SREH), or wind shear (WS), that are commonly used
for operational tornado forecasts in met-offices. The predictability of the presented
weather event is discussed in detail and it is compared with the predictability of other
tornadoes occurred in the same area (Bechini et al, 2001; Bertato et al, 2003) .
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