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These panel maps reveal spatial disparities in the distribution of FEMA assistance, showing where support did not align
with levels of environmental impact or community vulnerability. The results highlight how rural and socially vulnerable

INTRODUCTION RESULTS + DISCUSSION
communities often received less assistance despite facing greater challenges. Red indicates high values of both variables
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mainland storm event since Hurricane Katrina, with an estimated 230 deaths. < 0.001). However, rural areas showed greater social vulnerability—more children

* In the Appalachian region, rugged terrain and rural isolation §&‘Q$§§:‘ and seniors (32.78% vs. 26.17%, p = 0.009), higher vacancy rates (31.39% vs.

worsened the disaster’s impact, contributing to washed-out NS o | | | ) .
roads, power outages, and limited access to . .‘&&M 21.99%, p = 0.006), and more reliance on social security (46.08% vs. 38.73%, p
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. . . : : AoASsiRtne EHascmtanee e Precipitation had a strong negative interaction with urban status (-0.43 for
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o PEMAYS Indivdual e Filtered all necessary ° Srosswalked zlPsto ® Compared uralve likely to access available aid, further widening pre-existing disparities. - Tropical Storm Helene’s devastating impact on Western North Carolina
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| * The spatial relationships between assistance metrics and vulnerability
These panel maps illustrate the spatial distribution of environmental hazards, infrastructure disruptions, | | indicators demonstrate that recovery systems tied to property values overlook
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This figure displays standardized coefficients showing how environmental and social variables interact with urban vs. rural status to predict disaster vulnerability stockpiles
FEMA Applicants (left) and IHP Assistance (right) per 1,000 people. The top half of the figure displays rural areas, while the bottom half
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displays urban areas.
: T . . . e _ , Bars to the left of the centerline indicate negative associations, while bars to the right reflect positive ones. Darker green shading indicates AC KN OW E D G M E N I S
Spatial distribution of key variables in Western North Spatial distribution of key variables in Western North - o
stronger statistical significance.

Carolina: a) Total Precipitation, b) FEMA Applicants per Carolina: e) Road Closure Ratio, f) Rural vs Urban, g)
1,000 People, c) FEMA Assistance per 1,000 People, d Properties at High Risk for Flooding, h) Persons Living in Environmental factors like precipitation and road closures had stronger effects in rural areas, while flood risk and minority population were . . . .
Property Dpamag)e per 1,000 Peoplep P ) Povirty J 9 h) J more influential in urban settings—highlighting how geographic context shapes disaster vulnerability and response. We WOUId Ilke tO thank the Natlonal SClence FOU ndatlon and the Department

of Geography and Planning for their support of this project.



