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• Regional wave model
• Local hydrodynamic model

• Parametric model 
• Process based model

Regional scale Local scale

Modelling strategy on Zarautz configuration
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Coastal flooding & Wave overtopping

Zarautz site



Approach 1:
- Parametric model
- Eurotop approach

Configuration for a smooth dike slope + storm wall (Eurotop 2018) 

𝑯𝒎𝟎 = incident wave height
𝜸∗ = combined influences factor (dike 
roughness, presence of berm, obliqueness of 
incidence waves)

𝒉𝒘𝒂𝒍𝒍 = vertical wall                    

Approach 2:
- Process based model (XBeach)
- 1D
- Surfbeat

Approach 3:
- Process based model (XBeach)
- 1D
- nonhydrostatic
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Prediction of local wave overtopping

• Assessing different approaches

Zarautz site



Zarautz flooding model v.s. Data

Step 1:
- Select storms
- Detect overtopping

Step 3:
- Model vs Measures

Step 2:
- Modelling
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Modelling strategy on Barcelona configuration

Regional scale

Local scale

Coastal flooding & Beach morphodynamics

Barcelona site



Approach :
- Process based model (XBeach)
- 2DH
- Surfbeat
- 10x10m grid

Specificities :
- Post-processing of flooded cells. 
- +0.005m of flooding in the cell to be considered inundated.
- Flooding represented as polygons. 
- Climate change conditions implemented.
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Prediction of local flooding and beach morphodynamics
Barcelona site



Decision of inundation points :
- The model simulates events of 12-hour duration, then to consider a point as flooded it has to be wet for more than 4 hours.
- This strategy reduces situations where a cell (10x10m) is treated as flooded but the water arrives to the cell only few times (1) 

or with reduced strength (2).

All the cell is considered wet without 
post-processing

All the cell is considered dry without 
post-processing

*

*
(2) Cell where the water arrives with 
reduced strength

(1)
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Barcelona site
Local flooding assessment from model



Modelling strategy on Biarritz configuration
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Biarritz site

• Coastal hydrodynamic and wave model
• Local hydrodynamic + impact : multi-model approach

Wave overtopping & Impact



Prediction of local wave overtopping & impact
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Biarritz site

Approach 1:
- Parametric model
- Tailored formulation adapted from 

Stockdon 2006 for wave runup

Approach 2:
- Process based model
- Phase resolving Boussinesq-type (BOSZ)
- Multiple 1D transects

Approach 3:
- Process based model
- Phase resolving Boussinesq-type (BOSZ)
- Full 2D implementation

Walk

Building

Alongshore
flooding
location



Prediction of local wave overtopping & impact
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Biarritz site

Approach 4:
- Data-based model through Artificial Intelligence
- Bayesian network
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Biarritz site

Biarritz flooding model v.s. Data

• Field data acquisition during a severe event: Justine storm case (31/01/2021)
• Detailed assessment of overtopping models

Max(HS) = 7.5 m 

Large impact onshore

Sensor deployment

Detailed model hindcast and assessment against data
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Biarritz site

From hazard to impact prediction

• Linking hazard to impact levels

Approach 1:
- Data-based model (parametric, IA)
- Historical storm impact data-based (161/298 events)

Approach 2:
- Process-based model
- Overtopping wave loads
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