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Motivation 

26 Georgia tornadoes in 2024 

Newnan, GA EF4 Tornado 2021     



Knupp et al. 2014

What is storm 
mode and why is it 
important?



How are these relationships impacting communities?

Storm Mode

Warning Outcomes

Social Vulnerability

Hazard type
Seasonality, time of day 

Perception
Response 

Degree of impacts
Comprehension 
Recovery 







Urban vs. Rural Vulnerabilities 



Different populations require different resources



Shift in tornado environments 

Theil-Sen slope of 1979–2017 annual grid-point sum of Max daily STP
Gensini and Brooks (2018)



Population Change 

Atlanta Regional Commission     



Suburban Growth

Esri  



Change in Overall Vulnerability: 1980 to 2020

Counties in Georgia that are more 
vulnerable now are more urbanized 
and more diverse

Counties that are less vulnerable 
are typically less diverse, older, and 
losing population 

But there are exceptions to these 
generalizations



Strader et al. 2024





How we can best improve upon the social vulnerability challenges? 

Rural vulnerability: 

- Limited infrastructure, resources, and funding

Urban vulnerability:

- Neighborhood-level solutions 
- Account for diversity



Recommended actions 

Targeted outreach, education, mitigation, and preparedness

Equitable action - balancing exposure, risk, vulnerability

Reaching underserved groups
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