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Vulnerablility Science

Development of methods and metrics for analyzing societal
vulnerability and resilience to environmental hazards and
extreme events

Interactions
Natural Systems, within and between
Process-response Social Systems
Models &
& Built Environment/
Human interactions Engineered Systems

VULNERABILITY

Geo-spatial
SCIENCE Understanding
&
Place-Based Research




Identification of population
characteristics that influence the
social burdens of risks

How those factors affect the
distribution of risks and losses

Based on extensive post-disaster
field work monitoring the
location of losses including
surveys of affected populations
as well as pre-impact studies




Some examples:

m Special Needs Populations t

— Difficult to identify (infirm, transient) let alone measure;
invariably left out of recovery efforts; often invisible in
communities

m Age (Elderly and Children) t

— Affect mobility out of harm’s way; need special care; more
susceptible to harm

m Socioeconomic Status (Rich, Poor) 1 t

— Ability to absorb losses and recover (insurance, social safety
nets), but more material goods to lose

m Race and Ethnicity (Non-white, Non-Anglo) t t

— Impose language and cultural barriers; affect access to post-
disaster recovery funding; tend to occupy high hazard zones

m Gender (Women) t

— gender-specific employment, lower wages, care-giving role




Mapping Social Vulnerability:
The Social Vulnerability Index (SoVI)

m County level socioeconomic profiles based on decennial
census 1960-2000

m 42 variables reduced to factors (—11)

® Summed to create index score

m Explains 74% to 78% of variance in data

m Dominant factors:
— Socioeconomic status
— Development density
— Age




Social Vulnerability to Environmental Hazards, 2000
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Social Vulnerability Index, 2000

Bocial Vulnerability Maps and Data
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Hazard Exposure: Intersection of physical and
social vulnerability

USGS Coastal
Vulnerability |

Social
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Boruff, B. J., C. Emrich, and S. L. Cutter, 2005. “Hazard Vulnerability of U.S. Coastal Counties”,
Journal of Coastal Research 21(5): 932-942.




What's driving the erosion hazard
vulnerability in US coastal counties?

All coasts: sea level rise, slope,
mean wave height

Atlantic: density of
commercial development,
slope, sea level rise

Gulf: % over 65, birth rate,
sea level rise

Pacific.: % Asian, housing unit
density, erosion/accretion rate

Physical Social

0.24
0.24
0.36

Pacific 0.18



Community Level Aggregation

Social Vulnerability
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Changes In Social Vulnerability, 1960-2000
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Hurricane surge
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Post Event Assessment

Disproportionate impacts based on pre-existing vulnerabilities means
uneven recovery

-
w =
>
]
-1
o
o
(=]
p 5
o



Diamondhead

Pearlington |

Louisiana

Mississippi

Florida
Mobile

Tillmans Corner
r

» " Point Clear
~

Bayou La Batre
Gulf Shores
Dauphin Island
Social Vulnerability

in Storm Surge Zones
High

Average

.




Pre-Impact Preparedness

Relationship between vulnerability, threat source,
> and preparedness expenditures
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Social Vulnerability Index (SoVI)

Urban Area Counties
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Built Environment Index (BEVI)

m 40 variables indicating characteristics of the built environment such as
transportation infrastructure (road miles, rail miles, bridges),
residential property, commercial and industrial development, lifelines
(hospitals, schools), monuments (churches, landmark buildings)

m Reduced to 7 factors

— Urban density - Water infrastructure
— Landmarks - OIl and gas infrastructure
— Housing age - Nuclear facilities

— Residential property values

m Explain 83% variability in data




Built Environment Vulnerability Index (BEVI)
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Per Capita UASI Funding 2003 - 2006
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Terrorist Incidents and Clusters 1970 - 2005
Urban Area Counties

Total Incidents and
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* Significant at 0.05; ** Significant at 0.01




Concluding Thoughts
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metric for comparing places on
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Contact Information

m Dr. Susan Cutter (scutter@sc.edu)

m Hazards & Vulnerability Research Institute
(http://www.cas.sc.edu/geodg/hrl)

m Social Vulnerability Index
(http://www.cas.sc.edu/geoa/hrl/sovi.html)
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