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Basic Review of tornado 
structure 



SUPERCELLS 

http://upload.wikimedia.org/wikipedia/commons/c/c8/Supercell02.jpg


What it looks like in real life 



From above, classic tornado formation 



To form tornadoes  -- A balance of these 

•Lifting mechanism for thunderstorm formation  

•Low-level moisture  

•Warm surface temperatures (most of the time) 

•Atmospheric instability 

•Wind shear --- Directional shear and speed shear 
(increasing with height) 



The EF scale 



Large winter tornado outbreaks  



Jan 21-22, 1999 Arkansas and other states 
(129 tornadoes).  Strongest F4   

ustornadoes.com 



Feb 5-6, 2008 Southern USA --- 86 tornadoes, 
57 fatalities,  425 injuries, Strongest EF4. 

ustornadoes.com 



December 10, 2021 – 88 fatalities 634+ 
injuries 















Mayfield and the Kentucky tornado 
 
 









Mesowest 



Mesowest 









Near Mayfield, Kentucky  
(photographer unknown) 



Near Mayfield, Kentucky  (photographer unknown)      Yikes!!! 
 



Tim Marshall , 
Dawson, 
Springs, KY 
12/13/21 



Dawson Springs, KY 
12/13/21 by Tim Marshall 



Tim Marshall at 
Candle Factory, 
12/12/21, Mayfield, 
KY 



Dawson Springs, KY  
Dec 15, 2021 photo by 
Tim Marshall 



Photo by Tim 
Marshall. Mayfield, 
KY  Dec 15, 2021 



Photo by Tim 
Marshall  Dec 
15, 2021 
Mayfield, KY 



Photo unknown, 
probably Mayfield, 
KY Dec 11, 2021 





The EF scale and deaths 

• The strength of the tornado often relates to the number who die and 
are injured. 

• Strong tornadoes usually move fast, 50 mph. Even with great 
warnings and modern radar people don’t react. 

• Rural western Kentucky has poorly constructed houses. 

• The workers at the Mayfield, KY candle factory were told if “you leave 
you lose your jobs.”  

• This was rated an EF4 tornado because the damage was partly a 
result of poor construction. The NWS had no other choice.   

• Last EF5 in the USA was May20,2013 in Moore, Oklahoma.  

 



The media and the “experts” 



Center for Disaster Philanthropy  







Ryan Van Velzer – WFPL  reporter Louisville, KY 



Jeff says: 
• The discussions above are focused on ONE variable, surface temperatures (and a little humidity).  The 

atmosphere is way more complex than surface temperatures. 

• If climate change is increasing temperatures, then logically there must be some warming aloft.  Climate 
change is just a surface-based condition?????  

• In some ways warming surface temperatures would actually lead to a decrease in intense tornadoes because 
warmer surface temperatures alone raise the bases of the storm, forcing a greater distance to stretch low-
level vorticity. Warming over NM and northern Mexico actually provides a stronger elevated warm layer or 
cap, decreasing convection in west Texas and Oklahoma and the western Plains.  

• Rich Thompson of the SPC displayed a recent study from 2012-2020 that showed an increase in tornadoes 
related to linear systems (squall lines) and a decrease in isolated supercell tornadoes.  

• Rich Thompson’s study may be important and he notes that there has been a decrease in four-corner upper-
air lows in recent years. This explains why there has been a decrease in tornadoes/severe weather in 
Oklahoma and Texas.  

• Rich Thompson mentioned he did not know the reason for this decrease in upper-air lows but mentioned La 
Nina and El Nino but this has not been studied.  

• Jeff reminds everyone that increasing surface temperatures means NOTHING if there’s no speed and 
directional shear, moisture, and instability. Surface temperatures are only a tiny part of the balance that is 
needed to generate a tornado.    

 

  



We think we know everything --- LOL 
 



Feb 17, 2019 --- Tinian, New Mexico – Photo by Antonio Chiquito.  Tornadoes can form at any time 
of the year.  This is REAL!!!!  There are no absolute rules in meteorology. 



February 17, 2022 



Feb 17, 2022 – Jackson, MS 1800 UTC 



Feb 17, 2022  Central Alabama 2100 UTC.. Temperatures (F) 





Two “cold season” days with similar 
temperatures 
• Dec 10, 2021 --- 121 tornadoes 

• Feb 17,  2022 ---  3 tornadoes 

 

• Mild/warm temperatures tell a fraction of the tornado story.  

• December 10, 2021 had long-track tornadoes that rated EF4 

• February 17, 2022 had three confirmed tornadoes, one with EF1 
rating in central Alabama.  



Conclusions 

• LOL…..There are no conclusions…..  

• We have so much to learn about the atmosphere. It will tell us what 
we need to learn.  

• We need to observe and learn from what the atmosphere tells us. 

• The atmosphere is a VERY complex fluid!!!!!  

• Feb 17 and Dec 10 have similar environments but completely 
different results.  WHY??????     



                                                                                                                                                                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Bob Comments and slides 



https://images.squarespace-cdn.com/content/v1/56530521e4b0c307d59bbe97/2e1666bd-60b9-404f-8dec 
-e6c7b6300afb/image_thumb-202.png?format=1500w 

1974 Xenia OH, Super Tornado Outbreak 

2011 Joplin and Tuscaloosa Tornadoes 

F5/EF-5 Tornado count is decreasing! 
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https://www.senewmexicowx.org/2011/02/re

view-of-arctic-invasion-jan-31-feb-4.html 
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