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Presentation Outline

• Overview
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• Methods

• Results

• Next Steps

• Sneak Peek???
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Overview
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Overarching Goal
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Flood Risk Management (FRM)

https://www.usgs.gov/media/images/illustration-describes-barrier-island-ocean-lagoon

• Beach Nourishment

• Dune Restoration

• Fortification (strength, elev.)

• Back Barrier Resilience

• Cross-Section Management



Dauphin Island, Alabama
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Dauphin Island, Alabama
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Dauphin Island, Alabama
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Dauphin Island, Alabama
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• Parcel Data

• Building Footprints

• Transportation

• Power

• Water

• Sewer

• Critical Facilities



Approach
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Approach

• Analyze Existing Data

• Model Coastal Hazards

−Existing Conditions

−Future Conditions

−With / Without Adaptations

• Model Resilience

− IN-CORE 
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https://incore.ncsa.illinois.edu/



Approach

1. Establish Baseline Community 
Resilience

2. Model Future Flood Risk Hazards

3. Predict Future Community Resilience

4. Create Adaptation Pathways
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SACS Data

ADCIRC+SWAN
XBeach

Delft3D

IN-CORE

Without 
Adaptation

With 
Adaptation

IN-CORE



Using CHS Data (example)

• South Atlantic Coastal Study

• Coastal Hazards System v2.0

• Coastal Storm Hazards

−Extratropical Cyclones

− Tropical Cyclones

• AEP Values
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https://chs.erdc.dren.mil/

STUDY AREA

IN-CORE



Approach
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SACS Data

ADCIRC+SWAN
XBeach

Delft3D

IN-CORE

Without 
Adaptation

With 
Adaptation

IN-CORE

Masoomi et al. (2019) Darestani et al. (2021)



Methods
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1D XBeach Modeling

Extreme Event Scenarios

• Present Day MSL

• 2055 MSL*

• 2085 MSL*

• 1% AEP

• 4% AEP

• 10% AEP

Adaptation Scenarios

• Do Nothing

• Beach+Dune Restoration

• Beach+Dune+Island Lift

• Beach+Dune+Lift+Bayside

• Buried Revetment

• Seawall

• Elevate Homes
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*IPCC AR6 SSP5-8.5 50th Percentile



1D XBeach Modeling
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• Background 
Erosion Rate

o -1.2 m/yr

• Bruun Rule

o2055: -30.7 m

o2085: -51.2 m



1D XBeach Modeling
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• Background 
Erosion Rate

o -1.2 m/yr

• Bruun Rule

o2055: -30.7 m

o2085: -51.2 m



Infrastructure Model
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• Homes

• Roads

• Telecoms

• Water

• Sewer
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Infrastructure Model
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• Homes

• Roads

• Telecoms

• Water

• Sewer

Elevated Structure Fragility Coastal Roadway Fragility

Darestani et al. (2021)Do et al. (TBD)



Infrastructure Model
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DS=1

DS=2

DS=3

Damage State 
Classification



Results/Findings
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Results/Findings: Elevate Homes - P(f)

Resilience | Fall Meeting | 7-8 November 202422



Results/Findings: Elevate Homes - P(f)
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Results/Findings: Elevate Homes - P(f)
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Results/Findings: Elevate Homes - $
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Results/Findings: Adaptation Costs

Resilience | Fall Meeting | 7-8 November 202426

• P: cost of adaptation

• i: avg CPI (3.7%)

• N: time (30 yrs, 60 yrs)

Total EUAC = First Cost + 
Damage ($) x Scenario Probability



Results/Findings: EUAC Ratios
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Next Steps
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Next Steps

1. Complete residential building 
vulnerability assessment

2. Reassess residential building 
vulnerability with resilient 
adaptations (in 2D)

3. Perform economic analysis

4. Finalize videos/tutorials for 
coastal data integration into 
IN-CORE
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https://www.expedia.com/Dauphin-Island.dx182896



Sneak Peek – 2D Modeling

1. 2D XBeach Simulations

oResilient Adaptations

oAEP and SLR 

2. Existing + Future AEP 

Conditions 

oBaseline and Future

3. Preliminary Assessments
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Sneak Peek – 2D Modeling

1. 2D XBeach Simulations

oResilient Adaptations

oAEP and SLR 

2. Existing + Future AEP 

Conditions 

o0.2% AEP / SLR1 / SLR2

3. Preliminary Assessments

Resilience | Fall Meeting | 7-8 November 202431

•Extract Data

•SWL, Hm0
SACS

•Corrections

•GeoTIFF
Rasterize

•External

•IN-CORE
Analyze



Sneak Peek – 2D Modeling

1. 2D XBeach Simulations

oResilient Adaptations

oAEP and SLR 

2. Existing + Future AEP 

Conditions 

o0.2% AEP / SLR1 / SLR2

3. Preliminary Assessments
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1,910 buildings 
of archetype 1, 

2, 20



Sneak Peek – 2D Modeling
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Sneak Peek – 2D Modeling
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Sneak Peek – 2D Modeling
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$28M

0.2% AEP

$94M

+0.83 m SLR

$322M

+2.24 m SLR



Please contact me if you are 
interested in our work or would like to 

be contacted with updates.

bwebb@southalabama.edu

(251) 460-7507
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mailto:bwebb@southalabama.edu
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