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Motivation

26 Georgia tornadoes in 2024

United States Annual Counts of Tornado LSRs*

*Preliminary sightings/events from NWS Local Storm Reports (LSRs)
Annual Mean is based on Preliminary LSRs from 2010 to 2023

Year (Count through 02 December)
2024 (1,765)
2023 (1,37
2022 (1,23;
2021 (1,17
2020 (1,21
2019 (1,60
2018 (1,15

National Weather Service
Storm Prediction Center
Last Updated: 03 December 2024
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How are these relationships impacting communities?

Storm Mode / —
- ]

Warning Outcomes / —
— ]

Social Vulnerabilit

Hazard type
Seasonality, time of day

Perception
Response

Degree of impacts
Comprehension
Recovery
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Urban vs. Rural Vulnerabilities

Mobile/
Manufactured
Homes

Population
Density

Total Population per Sq Mi

SVI 2022 SVI 2022
Census Tracts 0.0-0.2
0-524 0.3-0.4
525-1957 0.5-0.6
1958 - 5884 N 07 -08
5885 - 16635 N 0.5-1.0

W 16636 - 46078
Wl 46079 126704




Different populations require different resources

Percentile
Limited
English
SVI 2022
0.0 - 0.2

I 0.7 - 0.
N 095-1.0

Percentile
Disabled
Persons

SVI 2022
0.0-0.2

/7| EEO09-1.0




Shift in tornado environments

Theil- Seﬂ 5/0/75 or 1. 979 2017 annual grid-point sum af Max daily STP
Gensini and Brooks (2018)



Population Change

Change in Population Density Percentile Ranks fi 1980 to 2020
- B ] = = =

>258td. 15-25 0.50-15 -0.50-0.50 -1.5--0.50 -2.5--1.5 <-2.5Std.
Dev. Std. Dev. Std. Dev.  Std. Dev. Std. Dev. Std. Dev. Dev.

Population Change 2000 - 2022

21-County

Atlanta Regional Commission

Date Saved:
4/21/2023 2:24 PM




Suburban Growth
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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

Wo7 - 14,734

Fig. 1 | Tornado risk and societal exposure changes. County-level change
(1980-2020) in the A favorable number of tornado days per decade as measured by
the annual accumulation of significant tornado parameter (STP). Bold (black)
outlined counties denote those that are within the 95th (Mid-South) or 5th
(Southern Plain) percentile ranking for changes in tornado days from 1980 to 2020.

Persons
W-584,832 - -50,000
N-49,999 - -25,000
-24,999-0
1-2,500
2,501 - 5,000
5,001 - 10,000
Il 10,001 - 25,000
25,001 - 75,000
75,001 - 2,903,727

Counties with no change in decadal tornado days or those removed from analyses
are colored gray. Also provided are county-level absolute changes in B the number of
persons and C population density (persons per km®) from 1980 to 2020. Panel

D highlights the county-level combinations of increasing or decreasing tornado days
paired with increasing or decreasing population from 1980 to 2020.



Social Vulnerability and Tornado Environments:
The change in vulnerability and STP from 1980 to 2020
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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



Questions?

Amanda Wagner Stephen Strader, PhD

amanda.wagner(@noaa.gov stephen.strader@villanova.edu



