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Barrier islands are vulnerable to storm surge flooding
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Island Free Press

Flooding at Hatteras Village, NC during Hurricane Dorian (2019)

USGS

Dauphin Island, AL after Hurricane Katrina (2005)
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Don Bowers 2025Connie Leinbach 2019

What storm surge flooding risks do communities care about?



Barrier island communities are adapting to prevent flooding
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Rendering of Storm Surge Barriers in Galveston Bay
 Gulf Coast Protection District

Sea wall in NJ installed after Hurricane Sandy, 
Mott Macdonald 2014

Bridge built around dunes prone to breaching on Hatteras Island, 
Flat Iron Corps 2022



Barrier island communities are adapting to prevent flooding
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Sand bagging along breached dune on Ocracoke Island
NCDOT 2025

Beach Nourishment on Hatteras Island
Coastal Science & Engineering 2022



How can communities design adaptations to fit their needs?
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Dr. Erin Seekamp
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Community Engaged Research
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Community Engaged Research
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Can adaptations help protect what communities value?
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NCDOT 2019

NCDOT 2025

NCDOT 2025



Modeling Approach to Problem
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High Resolution Mesh



Community informed storm selection
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Storm 1: Shore Perpendicular

Storm 2: Shore ParallelSynthetic Storms (Bloemendaal et al., 2020)



Community informed adaptation selection
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Community informed adaptation selection
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Engineered and management adaptations can protect 
community priorities

Flatiron Corp 2022



Designing Adaptation Scenarios

Breach at Buxton
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Scenario Comparison
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Shore Parallel

No Adaptation Bridge and Breach 



Maximum Difference of Flood Height
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Shore Parallel



Flood Area over Time In Buxton
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Shore Parallel



Scenario Comparison
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Shore Parallel 
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Flood Area over Time In Buxton
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Conclusions
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● The bridge-breach adaptation under different storm scenarios has a 
complex effect on flooding within neighboring communities.

● Working with coastal residents to inform research questions and 
interpret results can lead to more impactful research design and 
provide meaningful results to communities.

Next Steps:
● Model a set of realistic hurricanes for each adaptation to understand 

overall adaptation effectiveness.



Community response to results is ongoing
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April-May 2026: Community survey released
● Analysis of results underway

October 2026: Community meetings with southern Outer Banks 
long-term residents

● Share findings about adaptations and community resilience to 
flooding

● Discuss results in informal setting outside of survey


