
A more detailed and quantitative 
consideration of organized 

convection: Part IV

Supercell Tornadoes



Tornadogenesis preceded by the development of RFD and FFD.  There is 
additional generation of horizontal vorticity along the edge of the cold pool in FFD.  

A strong updraft tilts the horizontal vorticity into the vertical and stretches it



The formation of the RFD is 
due to a downward directed 
perturbation pressure 
gradient due to the rapidly 
decreasing surface 
pressure.  

The tornado forms in the 
updraft in front of the gust 
front of the RFD.

The exact trigger for what 
for the surface whirls that 
initiate tornado formation 
is still not well known.



Surface inflows and outflows and vertical 
motions in mature tornadic supercell



How to induce the vertical velocity at the 
ground necessary for tornadogenesis?

Possibility #1:

Outflow from RFD 
contributes to tilting of 
updraft

Possibility #2:

Local surface convergence, 
for example arising from 
frictional effects. 





Classic supercell: Form in high directional 
shear, high CAPE environments
Typical “Tornado Alley” storms





Low precipitation (LP) Supercell
Form more along the dryline in western 

Great Plains

These require less shear because there is little associated precipitation to 
produce a cold pool.





Fujita Scale:
Gives a scale for tornado damage

Professor Ted Fujita

Now we use the 
Enhanced Fujita (EF) 
scale, which has slightly 
lower wind speed 
thresholds for the higher 
numbers than the 
original scale.



EF0: Very Weak

Winds: 65-85 mph

Damage: Broken tree branches and signs.



EF1: Weak

Winds: 86-110 mph

Damage: Small trees snapped and windows broken

Miami, FL



EF2: Strong

Winds: 111-135 mph

Damage: Large trees uprooted, weak structures destroyed



EF3:  Very Strong

Winds: 136-165 mph

Damage: Severe; trees leveled, cars overturned, walls 
removed

http://www.nssl.noaa.gov/briefings/vol2_no4/dztornado2.jpg


EF4: Violent

Winds: 166-200 mph

Damage: Major devastation of sturdy structures.



EF5: Catastrophic

Winds: Over 200 mph

Damage: Ability to move major structures large distances (like 
houses, trucks, and cars).  Total devastation!

Moore, OK
May 3, 1999



Suction Vortices

In the strongest 
tornadoes, small 
vortices within the main 
funnel with even higher 
wind speeds!



Vortex structure as function of the 
swirl ratio (vT/w)



Meteorological Analysis
Sunday, Nov. 6, 2005

MISSOURI
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IR SATELLITE IMAGERY

(CIMMS, U. Wisc.)

A severe squall line along a 
cold front was moving 
through the lower Ohio River 
Valley.

National Weather Service in 
Paducah, KY, issued a 
severe thunderstorm watch.

Squall line broke down into 
supercell thunderstorms in 
the early morning hours after 
midnight.



Meteorological Analysis
Sunday, Nov. 6, 2005 

Before 2 AM, F3 tornado touched down near Smith Mills, Kentucky.

Several minutes later, the storm crossed the Ohio River and headed toward 
the east side of Evansville, Indiana.

EVANSVILLE, INDIANA 

RADAR REFLECTIVITY

VIEW FROM DEACONESS HOSPITAL
DOWNTOWN EVANSVILLE

EVANSVILLE



Evansville Tornado Path

ELLIS PARK 
RACETRACK

EASTBROOK 
MOBILE

HOME PARK

KNOB HILL
MOBILE HOME PARK

NEWBURGH, IN
(HOME OF BETTY MARTIN)



Ellis Park
Racetrack



Tornado path after Ellis Park

Note the irregular pattern of torn up land—an indicator of the suction 
vortices within the tornado.



Eastbrook Mobile Home Park

About 20 people died 
here because of 
inadequate shelter and 
the fact the storm hit at 2 
AM.



Eastbrook: Arial View of Tornado Path



These residents of this house
lived to tell the tale…

Residents of this house in Warrick County, 
Indiana, survived by seeking shelter in the 
interior bathroom.  

That was the only room left standing!



Greensburg, Kansas
Wiped off the map May 4, 2007.
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