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Introduction: On 10th of July 2017 in the 

afternoon a Tornado occurred in Lower Austria 

between Schwechat and Rauchenwarth, which 

also hit the international Airport in Schwechat. 

This tornado reached strength of category F2. It 

caused hail with a diameter off up to 8cm and 

flooding around Schwechat. In Vienna 3715 

lightnings were observed, what corresponds to 

the sum of lightnings in the last three years. This 

poster should discuss the results of a numerical 

simulation of this supercell, using a convective 

cloud model. 

Case Analysis: Western Europa was influenced by a trough, which 

caused southwesterly winddirections in Austria. That led to 

advection of energy-rich air mass from the south. Moisture was 

high, and the sounding showed a very unstable stratification of the 

atmosphere. These ingredients led to development of a supercell 

with a tornado in the south of Vienna. On the thunderstorm 

spectrum, supercells are the least common type of thunderstorm, 

but they have a high propensity to produce severe weather, 

including damaging winds, very large hail, and sometimes weak to 

violent tornadoes. What makes a supercell unique from all other 

thunderstorm types is that it contains a deep and persistent 

rotating updraft called a mesocyclone. If the environment is 

favorable, supercell thunderstorms can last for several hours. 
Method: In order to capture the initiation of 

supercell storm and evolution of tornado we 

have conducted also a three-dimensional 

simulation using a cloud resolving model with 

fine horizontal grid resolution and small domain 

which covers the tornadic storm area of 

61x61x60 km3. The present version of the model 

contains ten prognostic equations: three 

momentum equations, the pressure and 

thermodynamic equations, four continuity 

equations for the water substances, and a 

subgrid-scale kinetic energy equation. The cloud 

model is initialized using a warm ellipsoid 

thermal bubble with the maximum temperature 

perturbation of 2.0 C  in the bubble centre as 

suitable for highly unstable atmosphere to 

trigger severe convective storm. The initial 

meteorological conditions were taken from 

upper air sounding from Wyoming University 

(attached on Moodle). A three-dimensional (3-D) 

runs were performed within small domain with 

size 51x51x20 km3 that covers the central part of 

Vienna City area and its southern part where 

supercell storm and tornado occurred. 

 

Results: The development of the destructive supercell near 

Schwechat can be well described with the convective cloud 

model. According to some results of the model, the cloud also 

contained hail, what is very typical for a supercell. Figure 1 shows 

a typical structure of a supercell with the updraft in the left part 

of the cell, followed by the wallcloud. In the right part of the cell, 

downdraft with heavy precipitation can be seen. At the right end 

of the cell, there is the typical inflow band. 

 

Figure 1 Supercell with typical structur of a supercell with up- and downdrafts, wallcloud and inflow band. 

 

 

Discussion and Conclusion: To conclude, the 

supercell from 10th July 2017, can be well 

described with the made graphics and 

simulations. It is also very useful to understand 

the different processes within a supercell.  
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