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Barrier Island 

Evolution



Geomorphic and Ecologic 

Form and Function (GEFF)

• Three Physical Features: Beach, Dune, and Marsh

• Geomorphic Form and Function

• Ecologic Form and Function
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Physical Processes, Forcing 

Functions, and Geomorphic Forms

• Longshore Transport

• Silt Loss

• Bayside Erosion

• Sea Level Change

• Subsidence

• Cross-shore Transport

• Breaching
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Barrier Island Value Assessment
• Variable 1 – Dune Habitat (% Area > +5.0’ NAVD88)

• Variable 2 – Supratidal Habitat

(+2.0’ < % Area < +5.0’ NAVD88)

• Variable 3 – Intertidal Habitat

(+0.0’ < % Area < + 2.0’ NAVD88)

• Variable 4 – Vegetative Cover

• Variable 5 – Woody Species 

• Variable 6 – Interspersion

• Variable 7 – Beach Zone Habitat

• Habitat Suitability Index Equation

HSI = 0.14(V1) + 0.14(V2) + 0.17(V3) 

+ 0.20(V4) + 0.10 (V5) + 0.15(V6) + 0.10(V7) 



Coastal Protection and Restoration Authority of Louisiana

Longshore Sediment Transport

Longshore

Transport Loss

Gulf of Mexico Bay



Coastal Protection and Restoration Authority of Louisiana

Silt Loss

Silt Loss

Gulf of Mexico Bay
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Bayside Erosion

Bayside

Erosion

Gulf of Mexico Bay
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Sea Level Rise and Subsidence

Sea Level Change

& Subsidence

Gulf of Mexico Bay
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Cross-Shore Sediment Transport

Storm Erosion

Gulf of Mexico Bay

Overwash
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Breaching
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Process Based Model Approach
• Spatial Scale ~ Single Basin (Timbalier Bay) 

• Temporal Scale ~ 20 Years

• Combined Hydrodynamic and Morphologic Numerical 

Model Program – DELFT 3D

• Input Data: Bathy/Topo, Waves, Currents, Water Levels 

~ 20-Year Synthetic Time Series

• Calibration and Validation

• Output: DEM’s on 5-Year Intervals
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Model Topography & Bathymetry
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Input Wave Data
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Input Water Level and ADCP Data

Nearshore
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Calibration & Validation
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Calibration 

& Validation
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20-Year Synthetic Time Series
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ETI2

Model Predictions
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Hybrid Model Approach

• 2017 Coastal Master Plan

• Temporal & Spatial Scales ~ 50 Years & 99 Miles (6 Basins)

• Combined Empirical and Numerical Modeling 

• Input Data: Bathy/Topo, Wave Data; Storm and Sediment 

Data; and Design Criteria for Bayside Erosion, Silt Content, 

Sea Level Rise, Subsidence, and Breaching

• Future w/ Project Scenarios: Input Restoration Templates

• Calibration for LT (Sediment Budgets) & CT (SBEACH)

• Output: DEM’s on 1-Year Intervals
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Longshore Transport

• WIS Phase 3 Wave 

Transformation Process 

(Offshore)

• SWAN Model 

(Nearshore)

• CERC Transport 

Formulation
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• SBEACH Model

• ~ 1000 Storm Model Runs

• Look-Up Tables

Cross-Shore Transport
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BIMODE Model Schematization
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Barataria Basin • 21 Islands

• 99 Miles of Barrier 

Shorelines

• 50-Year Simulation

• Island Rollover

• Island Migration

• Breaching

Barrier Island Evolution Modeling



Hybrid Model Output (Barataria Basin)

Future Without Action Project Effects
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Conclusions

50-Year Land Change Predictions Future 
Without Action



Conclusions

• LA Coastal Master Plan

• BI Evolution Modeling

• Empirical

• Numerical

• Hybrid

• Professional Judgement!

• BI Restoration Successes

Caillou Lake Headland Restoration 

aka Whiskey Island (2018)

Photo Courtesy of GLDD
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