Convection-induced severe winds over Menorca Island

28" October 2018. Under the watch of a forecaster.
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ABSTRACT

In the morning of 28 October 2019 a severe thunderstorm crossed Menorca Island from south to north producing very strong winds and tornado-strength damage
including the collapse of four high voltage towers and a subsequent wide blackout which last for 72 hours. Wind gusts up to 140 km/h were estimated through a
comprehensive field study, which concluded that both microburst and tornado phenomena could be responsible for the observed damage.

The present study explores this event of severe weather under the perspective of an operational forecaster, from diagnosis and synoptic analysis to monitoring
current conditions and nowcasting.

The event of violent winds occurred during a strong cold outbreak that took place over western Europe from 26th October. Heavy rain and thunderstorms occurred
within several instability lines associated with the passing of the cold front. We discuss the nature of the thunderstorm that produced high-impact winds, which
exhibit characteristics in common with supercells and multicells structures, and analyse the predictability of such a phenomenon with the current nowcasting tools.
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Recordings of precipitation and wind of the Automatic weather station of

| e Banyalbufar (NW Mallorca) (left images) and radar image of CAPPIO on the right.
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This cloud top temperature pattern is frequently seen in thunderstorms that
produce tornadoes, hail, strong winds, and intense up and downdrafts.
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- Short wave trought with a cold core of -30°C pushed by a 150 kt N S orlented Jet streak

- Active cold front reaches the Mediterranean, were interaction of the incoming arctic air mass
and subtropical one causes heavy rain and thunderstorms, at times organized.

- Severe wind event occurrs while the cold front passing. 0 P
- Jet streaks played a major role in steering cloud bands of deep convection. A'rmass B0 UC. o

MIESSSIEALE CONVECTIVE PARAMETERS
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* Prompt of a supercell mesocyclone

* It isn’t a tornado guarantee but reflects thunderstorm
organization (90% of supercells are related to severe weather)

Merging of structures and rapid
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ECMWEF analysis (left) showed a mesoscale Iow Iocated Just at the posmon where Convection indexes computed on the ECMWF

the convective system was first observed (S Mallorca). This structure was well forecasts showed favourable environments for Frontal_r.storm
captured by Harmonie-Arome forecasts (mslp in center and IR pseudo-image on the organized convection and chance of tornadoes and Lt
right). Meso-low and MCS moved together to the French coast in the next 6 h. supercells.
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1.Categorizing a storm allows a forecaster to anticipate potentially hazardous weather, however, real convective structures are not 08:40-09:00 UTC
always easy to classify and still have great potential to produce severe weather. CONTACT

2.The following features were found to be related to the event of thunderstorm violent winds and hence can be used to anticipate
severe weather:

- IR images from satellite: mesoscale convective systems. V-shaped clouds.

- Interaction of convective systems leading to enhancement.

- Radar images: rapid ascending and descending reflectivity cores. Sudden echotop rising.

- Radar Doppler images: cyclonic signatures in the velocity field are precursor indicators of the severity of thunderstorms.

3. Proposal for development in nowcasting techniques: since thunderstorm mesocyclones and downbursts can be detected in radar * Rapid elevation and collapse of maximum reflectivity
Doppler (as high shear in azimutal and radial directions, respectively), an automatic detection algorithm of such structures would
help in anticipating severe weather (ATAP-AEMET used to have projects in that sense).

* Collapse occurs simultaneously with the observed downburst

Nowcastmg
Conferencé

.. SRS IS o coisnn /‘, IMel 3rd European Nowcasting Conference — Madrid 24-26 April 2019 ENC 2/195=

a Estatal de Meteorologia




	Diapositiva 1



