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The 2013 Moore, OK tornado moves through a neighborhood that was – not so long ago – undeveloped.

http://www.samarafogelphotography.com/



- To understand how tor disaster potential has evolved, it is necessary to appreciate the character and trends 

of land-use dynamics through time and how those development patterns contribute to changes in 

exposure

- “Expanding bull’s-eye effect”

- Argues that targets—i.e., humans and their possessions—of geophysical hazards are enlarging as 

populations grow and spread

- It is not solely the pop magnitude that is important in creating disaster potential, it is how the pop, 

and its affiliated built environment, is distributed across space that determines how the underlying 

disaster components of risk and vulnerability are realized

Expanding Bull’s Eye Effect
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Ashley et al. (2008)
• Overnight (local midnight to 

sunrise) tornadoes are 2.5 times
more likely to result in a fatality

• Strader et al. (2022)
• Update to Ashley et al. (2008)

• Still 2.5x more deadly

Percent of total tornadoes that are nocturnal 
(Strader et al. 2022) 
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90th percentile nocturnal tornado impacts in the Southeast are more than 
2x greater than the other regions



Atlanta –> Nocturnal 90th percentile impacts 2x greater than daytime impacts



• No fatalities!
• Strange, odd… frankly we were lucky



• Daytime ~ 9,300 People Exposed

• Nocturnal ~ 11,800 People Exposed

Daytime Nocturnal 



• Very few mobile/manufactured homes in the path of the tornado
• Where there were MHs, the tornado was weaker (<EF2)

• EF4 damage was limited to smaller areas

• Large portion of the tornado damage path through forested areas with 
lack of homes
• 75% of damage path area was undeveloped

• Exposure was relatively lower in areas with high social vulnerability

• EF4 damage homes seem to be built recently (Construction quality?)



• Local emergency managers should be 
aware of differences in exposure in 
daytime vs. nighttime → influences 
preparedness, response, and recovery

• NWS forecasters should continue to 
highlight the importance of overnight 
events, especially in the Mid-South →
NOAA Weather Radio!
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