Tracing the Footprint of Disaster: From Policy Decisions to Hurricane lan’s Damage in Lee County, Florida

Sydney Robinson, Farinaz Motlagh, and Sara Hamideh, PhD
Stony Brook University

Qualitative Scoring Framework for Assessing Policy Impacts
on Built Environment Risk Outcomes

Connection between Hurricane Damage, Flood Zones

Introduction : : -
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for majority of major-damages (86%); only (0.8%) remained unaffected. some stated risk reduction effects.

= Majority of destroyed homes (87%) are in Zone AE (1% annual chance of "
flooding). Mobile homes represent half of destroyed homes.

Physical vulnerability was addressed 121 times throughout all policy

Effect: documents, compared to 56 times for exposure.

Disaster Losses

Mechanism of effect:
Disaster Risk

Shaping the Effect:
Building & Development Policies

= Roughly 52% of homes outside of FEMA Flood Insurance Rate Map (FIRM) .
Zones or undetermined areas had no damages reported.

Public funds and flood mitigation regulation are the most utilized policy tools
for addressing hurricane risks.

| 44% Of homes OUtSide Of FIRM Zones experienCEd minor or Ccsmetic damages. u Very few tools (|n pubhc funds and Iocal hazard m|t|gat|on plans) have 3

potential effect on reducing social vulnerability.

Constructs

= Special Hazards Flood Zone VE has the highest median income categories.
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" Hurricane lan damages are not driven only by exposure; rather damage is .
shaped through the combination of physical vulnerability and exposure.

Few pre-disaster development policies such as zoning have the potential effect
of increasing risk through increasing exposure.

Lee County Damage
Assessment: Fort
Myers, Fort Myers
Beach, Sanibel,
Unincorporated
county (52,821
addresses)

- Federal Emergency Management Agency
Flood Insurance Rate Map (FIRM)

- National Structures Inventory (NSI) for Lee
County ( 52,821 parcels)

- Lee County Tax Appraisals (n=52821 parcels)
- American Community Survey 5-year
Estimates (137 census tracts)

- 11 Comprehensive Plans

- 4 Financial Program Reports

- 3 Legislative Agendas

- 8 Housing Program Plans

- 6 Hazard Mitigation Plans

-9 Zoning & Land Development Codes

Extent of damages (Count, %Row, %Column)
Conclusions & Recommendations

Destroyed Major Minor Affected Unaffected

Data Sources

= Exposure has a non-linear relationship with income and age while physical

ris?( g:;g:d) vulnerability and destruction have a negative relationship with income.
. = Development policies in Lee County are more effective in addressing physical
" Merged Lee County tax appraisal parcels data with the National Structure Inventory FEMA ri?lfi(rnl];gnhd) vulnerability for middle-and-high income single-family homeowners compared to
(NSI), 2021 American Community Survey (ACS), and Lee County Hurricane lan FIRM addressing exposure.

damage assessments to analyze spatial and statistical patterns and connections Zones
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between damage, physical and social vulnerabilities, and exposure at parcel level. (hig : : : : :

: Social vulnerability or priorities for vulnerable residents are rarely addressed in
risk coastal)

development policies compared to physical vulnerability and exposure.

" Coded 41 policy documents in Atlas.ti software with a qualitative coding scheme
designed to find instances of local policy tools (e.g. land development code)
pursuing changes to built environment (e.g. construction).

: Priorities for reducing residential hurricane risks in Lee County:
Undetermined

= Reduce physical vulnerability of housing of vulnerable residents with funding tools
All to reduce the number of destroyed houses or major damage homes without
displacing vulnerable people: short-term (~5 years).

= Created a co-occurrence table in Atlas.ti to examine which policy tools influence
exposure or vulnerability to hurricanes in the built environment using a scoring
system to assess the type and strength of influence.

Reducing exposure for residential structures with high physical vulnerability in high
exposure through buyouts for residential structures with high physical vulnerability
in high exposure neighborhoods to move development out of harm’s way with
those who are not vulnerable and can handle relocation more easily: : long-term
(~20 years).

= Mean ground elevation varies significantly by damage level, with destroyed and .
majorly damaged properties located at much lower elevations (Destroyed: 4.6 ft;

" Synthesized the spatial and statistical patterns of elevation, flood zone, and Major: 5.4 ft) compared to unaffected properties (12.7 ft).

structure type with the identified effects of relevant development policies to
examine the how each policy has shaped these risk factors in Lee County and
subsequently increased or reduced hurricane lan damages across different areas.

"= A one-way ANOVA test confirms these differences are highly significant (F =
5207.56, p < 0.001), highlighting a strong relationship between elevation and

flood damage severity. " Prevent new exposure in AE-VE with zoning and land development codes: long-term

(~50 years).
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