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Thunderstorm Cell Life Cycle 





Thunderstorm Genesis 

 Maritime tropical (mT) air 

 Lifting mechanisms: 

– Fronts 

– Converging surface winds 

– Outflow boundary 

– Mountain ranges 



Average Annual Thunderstorm-

Days 



Thunderstorm structure 

 Updraft and downdraft 

 Overshooting top 

 Anvil 

 Outflow 

 Gust front 



Cumulonimbus cloud (cb) 





Thunderstorm Classification 

 Single cell 
 

 Multicellular system: 

– Squall line 

– Mesoscale convective complex 

(MCC) 
 

 Supercell 







Squall line 



Bow echo 



Mesoscale Convective Complex  
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M C C 



Severe Thunderstorms  

 Definition: surface winds >58 mph and/or 

hail 1.0 in. diameter; flash flooding; 

tornadoes 
 

 Favorable atmospheric conditions 









Thunderstorm Hazards 

 Lightning 

 Downbursts: macrobursts, 

microbursts 

 Derecho 

 Flash flooding 

 Hail 

 Tornadoes 





Flash-to-Bang 

 1 kilometer in 3 seconds 
 

 1 mile in 5 seconds 



Microburst 



Derecho 

Numerous gusts ≥ 70 mph 

Several ≥ 80 mph 



Hail 



Hail Wind 

Tornadoes 





Annual Number of Tornadoes per 10,000 square miles 







Thunderstorm Wall Cloud 



Tornadoes 

 Funnel cloud 

 Size, speed, direction 

 Tornado alley 

 Seasonality 

 Hazards: high wind, updraft, 

subsidiary vortices, pressure drop 
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Hook Echo 



Tornado Vortex Signature 







Waterspouts 



Questions? 


