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Historic Tornado Outbreak

April 27, 2011

• Atmospheric Conditions

• NWS Outlooks 

• The Outbreak

• Impacts

• Challenges



Summer Airmass at Surface

Winter Airmass in upper levels
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High-Shear Thunderstorms

-Stronger winds 
in mid-upper 
levels

-Ventilates storm 
updraft area

-Updrafts and 
downdrafts can 
last longer

-Can help 
generate mid-
level rotation
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Supercell

• Can appear 

as individual 

kidney bean 

shaped cells 

on radar

• Sometimes 

exhibits a 

hook echo





Significant Tornado Parameter 











Hackleburg

Tornado

305 p.m.

-

328 p.m.



Tuscaloosa/

Birmingham

Tornado

443 p.m.

-
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Tornado Tracks from 27 April 2011







30 Year Average (1981-2010) 37
April 2011 103* 
Year to Date 115*                                                 
Previous Record 94 in 2008

There were more F4/EF4 Tornadoes in 2011 than 
through the entire period from 2000-2010. 

This year now holds the record for the MOST  
F4/EF4 (9) and F5/EF5 Tornadoes (2) in a single 
year.

2011 Tornado Statistics
Alabama 



Average  per year 1200
April 2011 (record) 875 
Year to Date 1445  

There were more F4/EF4 Tornadoes in 2011 than 
through the entire period from 2000-2010. 

2011 Tornado Statistics
Nationwide 



Record Tornado Statistics
Fatalities

• Single Tornado:

Joplin, MO 151 22 May 

(deadliest on record)

• Single Day:

Alabama+ 313 27 April



28 Damage Indicators

Objectives:  3, EF-Scale structure

Residences

Commercial/retail 

structures

Schools

Professional 

buildings

Metal 

buildings/canopies

Towers/poles

Vegetation



Degrees of Damage

DOD Damage Description EXP LB UB

1 Threshold of visible damage 63 53 80

2 Loss of roof covering material (<20%), gutters and/or awning; loss of vinyl or metal siding 79 63 97

3 Broken glass in doors and windows 96 79 114

4 Uplift of roof deck and loss of significant roof covering material (>20%); collapse of chimney; 

garage doors collapse inward or outward; failure of porch or carport 
97 81 116

5 Entire house shifts off foundation 121 103 141

6 Large sections of roof structure removed; most walls remain standing 122 104 142

7 exterior walls collapsed 132 113 153

8 Most walls collapsed except small interior rooms. 152 127 178

9 All walls collapsed 170 142 198

10 Destruction of engineered and/or well constructed residence; slab swept clean 200 162 220

Example DODs for a Framed House 

DOD Damage Description EXP LB UB

1 Threshold of visible damage 63 53 80

2 Loss of roof covering material (<20%), gutters and/or awning; loss of vinyl or metal siding 79 63 97

3 Broken glass in doors and windows 96 79 114

4 Uplift of roof deck and loss of significant roof covering material (>20%); collapse of chimney; 

garage doors collapse inward or outward; failure of porch or carport 
97 81 116

5 Entire house shifts off foundation 121 103 141

6 Large sections of roof structure removed; most walls remain standing 122 104 142

7 exterior walls collapsed 132 113 153

8 Most walls collapsed except small interior rooms. 152 127 178

9 All walls collapsed 170 142 198

10 Destruction of engineered and/or well constructed residence; slab swept clean 200 162 220



Construction Variations

Failing Exceeding

Photographs ©Tim Marshall



Note the Nails in Concrete



FACT: ~16% of all residences in AL are 
manufactured homes

EF-3 Damage:





Dilemma for Schools



It’s about Education

Example - 100 Year Flood  
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Summary  

•~84 % of all tornadoes EF0-1, ~15% are EF2-3

•Most tornadoes are survivable “if” there are proper shelters/actions 

taken

•This was a very rare, historic event, BUT…

IT’S NOT A QUESTION “IF” IT WILL HAPPEN AGAIN, IT’S “WHEN” AND 

“WHERE”


