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From the glossary of the American Meteorological Society

Tornado

A rotating column of air, in contact with the surface, pendant from acumuliform cloud, 

and often visible as afunnel cloudand/or circulating debris/dust at the ground.

Photograph by Ian Giammanco



Enhanced 
Fujita (EF) 

Scale

9C wŀǘƛƴƎ/ƘŀǊŀŎǘŜǊ3 Second Gust 
όƳǇƘύ

5ŜǎŎǊƛǇǘƛƻƴ

л ²Ŝŀƪ 65-ур Light Damage. Branches broken off trees; 
shallow-rootedǘǊŜŜǎ ǳǇǊƻƻǘŜŘ

м ²Ŝŀƪ 86-ммл Moderate Damage. Mobile homes pushed 
off foundations oroverturned; roof surfaces 
ǇŜŜƭŜŘ ƻŦŦ

н {ǘǊƻƴƎ 111-мор Considerable Damage. Mobile homes 
demolished; largeǘǊŜŜǎ ǎƴŀǇǇŜŘ ƻǊ ǳǇǊƻƻǘŜŘ

о {ǘǊƻƴƎ 136-мср Severe Damage. Roofs and some walls torn 
from well-constructed houses; heavy cars 
ǘƘǊƻǿƴΤ ǘǊŀƛƴǎ ƻǾŜǊǘǳǊƴŜŘ

п ±ƛƻƭŜƴǘ 166-нлл Devastating Damage. Well-constructed 
homes leveled;structures with weak 
foundation blown some distance

р ±ƛƻƭŜƴǘ hǾŜǊ нлл Incredible Damage. Strong frame houses 
lifted, carriedconsiderable distances and 
disintegrated; auto-sized missilesairborne for 
several hundred feet or more



Thunderstorm Winds

Severe winds are reported most frequently of the 3 major 
hazards (wind, tornado, hail)

All types of thunderstorms can produce strong outflow 
winds

Strongest events can produce EF-0 to EF-2 damage 
severities



Microburst Supercell Squall Line Derecho

Highly local Local but can 

continue over 

lifespan of a 

supercell (hours)

Large coverage Most severe

Can occur in 

disorganized 

storms

Strongest winds transient Long track

Thunderstorm Winds Scale



ANATOMY OF THUNDERSTORM OUTFLOWS

Diagram courtesy of Dr. Matthew Kumjian, Penn State University



Outflow on Radar



Top image courtesy of NWS La Crosse WI; Bottom image courtesy of Dr. Nolan Atkins, Lyndon State College

Downburst & Microburst
Damage Patterns

ÅParticularly strong 
downdrafts from 
thunderstorms

ÅDiverging damage pattern
ÅSurface wind gusts can reach 

100+ mph
ÅDamage can be mistaken for 

tornado
ÅHazardous for aircraft
ÅVery local and short lived



BUT WE CAN 
PREVENT THIS.
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ALL DAMAGE.





FIELD IBHS

April 13, 2020 Chattanooga, TN 
EF-3 Tornado 



Building 
codes

C U R R E N T  B U I L D I N G  
C O D E S  D O  N O T  
C O N S I D E R  T O R N A D O E S
E X C E P T  F O R  C R I T I C A L  
F A C I L I T I E S

T H E Y  A R E  B A S E D  O N  
T H U N D E R S T O R M  A N D  
N O N - C O N V E C T I VE  
W I N D S

H O W E V E R  M O D E R N  
C O D E S  C A N  R E D U C E  
T O R N A D O  D A M A G E  A N D  
I N C R E A S E  L I F E  S A F E T Y



Residential Code: Adoption & Administration

Enforced state -wide code

Adopted state -wide code but not required 

No state -wide code












