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What is the shoreline importance?
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Public policy-making

Management and planning

Habitat protection and preservation

Costal protection

Quantification of CC impacts

Need to predict its changes and variability

Shoreline 
modeling
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Data-driven.

Reduced complexity

Shoreline modeling
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Processes based

Semi-empirical (data-driven)

 Short- to mid-term

 Short- to long-term

 Short- to long-term

 Short- to long-term

No system 
knowledge

EBSM RCSEM

 Efficiency Medium data availability  System knowledge

 Automated calibration Simplicity  Stability

36



INTERNATIONAL RESEARCH SYMPOSIUM

Climate Change Adaptation in the Coastal Built Environment
Built Environment 
leArning for Climate 
AdaptatiON

Abstract ID: 

Introduction 

Shoreline modeling

Study case

Conclusions

636



INTERNATIONAL RESEARCH SYMPOSIUM

Climate Change Adaptation in the Coastal Built Environment
Built Environment 
leArning for Climate 
AdaptatiON

Abstract ID: 

Study case
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15 years of shoreline position data available (1999-2014)

Full waves hindcast from 1999 to 2014 and 1000 sea 
estates Monte Carlo simulations from 2000 to 2100, 
maintaining wave climate
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Results
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 Equilibrium position
 Sea Level+
 Parameter varying

 Wave Energy 
 Equilibrium position
 Damping term 

 Dean parameter
 Beach memory
 No fixed SL position
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Results – Miller and Dean (2004)
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The model’s dumping lead to a shoreline equilibrium state

Shoreline erosion can reach a maximum of 40 m

Biggest erosion events trend to occur during winter

Accretion is limited by the models' dumping 

Same data variability in projections

Accretion events do not exceed 20 m
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Results – Yates et al. (2009)
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The model’s dumping lead to a shoreline equilibrium state

Shoreline erosion can reach a maximum of 60 m

Biggest erosion events trend to occur during winter

Accretion is limited by the models' dumping 

Greater data variability than projections

Accretion events do not exceed 10 m
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Results – ShoreFor – Davidson et al. (2013)
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Absence of dumping leads to a wide variability

Shoreline erosion can reach a maximum of 80 m

No seasonal variability observed

Accretion has the same variability as erosion

Increasing variability over time

Shoreline accretion can reach a maximum of 80 m
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Conclusions
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 EBSEM and RCSEM are useful tools for med- to long-term shoreline modeling, allowing statistical 
approaches such as ensemble analysis or multiple management scenarios overtime

 Short- to long-term shoreline modeling is needed to provide information of shoreline evolution to 
decision-makers concerning different processes

 Results of the study case shows that all the three models are capable to reproduce the observed 
shoreline variability over the whole calibration period

 The projections simulated showed that each model can lead to a different future scenario, highly 
conditioned to the wave climate
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