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Survey Findings:

           
   

• Lightning education efforts should target female audiences 
having previous lightning experiences to reduce general 
lightning anxiety

• People may not evacuate an environment containing 
lightning until it is too late, possibly due to misperceiving 
distances

• A general lack of concern for lightning could contribute to 
the public willingly engaging in unsafe actions when lightning 
is present in college football

Introduction

Acknowledgements: Thank you to our mentors, Dr. Kristin Calhoun and Dr. Jacquelyn Ringhausen, as well as our professor Dr. Jens Redemann (OU School of Meteorology).    

Data and Methods
Survey Development:

• Recruited participants at 3 OU home football games
• Approved by OU Institutional Review Board
• Survey Measures:

o Lightning Anxiety
o Previous Lightning Experience
o Lightning Knowledge
o Intended Protective Actions
o Demographics

• Designed in Qualtrics to be completed in under 5 minutes
• Collected 224 usable responses

Results

Discussion

Lightning Data:

• Heard thunder but did not see lightning?
• Saw lightning and heard thunder?
• Saw lightning but did not hear thunder?

Research Questions

Common College 
Football Game 

Times:
11 a.m. CST
12 p.m. EST
17:00 UTC

2:30 p.m. CST
3:30 p.m. EST

20:30 UTC

6 p.m. CST 
 7 p.m. EST
00:00 UTC

Lightning Data Analysis:
• National Lightning Detection Network (NLDN) is a ground-based array of 

sensors that detect cloud-to-ground (CG) lightning over the contiguous United 
States

• Includes NLDN data covering NCAA football season (Aug to Nov) of years 
2012–2019 

• NCAA safety requirements state stadium evacuation should begin when 
lightning is within an 8-mile radius of the stadium
• 8-mile radius was used to bin data surrounding the 16 collegiate stadiums
• Analyzed diurnal variability of lightning to help determine the safest game 

time
• Schools in the 2024 SEC were used to provide a wide variety of stadiums and 

locations across the southeast US

When do you think outdoor 
stadium attendees should begin 
evacuating? When lightning is...

• High Anxiety: experience lightning 
anxiety most of the time or always

• Moderate Anxiety: experience 
lightning anxiety sometimes

• Low Anxiety: experience lightning 
anxiety rarely or never

In an outdoor college football 
stadium, what would you do if you...

The above lightning density map is shaded to demonstrate
the total amount of cloud-to-ground (CG) lightning strikes between 
15:00 & 05:00 UTC Saturdays/Sundays between Aug. and Nov. from 
2012 to 2019. Flashes are measured per kilometer squared.

The figure above displays average flash counts per hour during August-November of 2012-2019 (solid 
line) and the accompanying confidence interval (shaded) . Highest flash counts across all 16 schools 
occur in the later evening times, between 17:00 and 00:00 UTC, which are the common game start times.
 

What factors cause variations in 
lightning anxiety?

How do variations in lightning 
anxiety relate to public responses 

to lightning threats?

How does general lightning 
anxiety compare to lightning 

anxiety in football environments?

How often does lightning strike 
near NCAA stadiums during the 

football season?

Is there a ‘safest’ game time?

Link to Survey:

Conclusions
• LSU’s geographic location is a huge factor in the amount of 

storm electrification
• LSU’s proximity to the gulf creates more moisture in the 

atmosphere, which increases instability. Aids storm 
production, updraft intensification, & efficiency of ice 
formation. These factors contribute to the amount of 
lightning present in a storm

• Lightning flash counts are most common during 17:00 – 
00:00 UTC, with the common peak at roughly 20:00 UTC
• Thunderstorms commonly occur in the afternoon/evening, 

after sunlight has provided surface heating and when the 
most humid part of the day occurs
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Table 1:

Variations in lightning anxiety 
are caused by past experiences, 

knowledge, and gender

Individuals are likely to respond 
similarly to lightning regardless 

of their level of anxiety

General lightning anxiety has a 
greater influence on individuals 

than lightning anxiety in
outdoor football

Lightning is the most frequent 
during 17:00-00:00 UTC, with 20:00 

UTC being the highest, which is 
during common game times

Even safest times aren’t ‘safe’; further analysis 
would need to be done looking closer at the 17:00-

00:00 UTC time frame

Despite how often lightning occurs in storms, it is widely 
misunderstood and underestimated as a public threat. It wasn’t until the 
1990’s when scientists from the American Meteorological Society (AMS) 
created Lightning Safety Guidelines for outdoor venues. But why are these 
guidelines needed? When an individual attends a large outdoor event, 
such as a National Collegiate Athletic Association (NCAA) Division I 
football game, their risk of exposure to lightning increases. By surveying 
adult audiences at University of Oklahoma football games and utilizing 
National Lightning Detection Network (NLDN) data, this project aims to 
analyze the risk due to the threat of lightning on universities in the 
Southeastern Conference (SEC).


