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Figure 1. (a) Location of the study area with a directional wave buoy and tidal gauge 
illustrated. (b) High-resolution bathymetry (Z) at le Carbet beach with (c) a zoom on a 
random area to highlight the associated curvilinear grid used by the morphodynamic 

model XBeach (in black) and the location of computational points used by the 
metamodel (in red). 
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Figure 2. Beach response to hurricane Maria on September 2017 at le Carbet beach. 
(a) 2D erosion-deposition pattern simulated by the calibrated Xbeach model with the 
location of P1 and P2 profiles. (b, d) Cross-shore evolution along P1 and P2 with the 

dashed line indicating the initial beach morphology. (c, e) Beach response matches the 
observations and more particularly the distribution of maximum beach scarps along the 

coastal area. 
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Figure 3. Input parameters for all database storms (units in meters). 

et al
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Figure 4. Xbeach-simulated vs surrogate predicted morphological response at le Carbet 
beach of a TC, category 4. Distribution of elevations and elevations’ differences across 

the domain, cross-shore comparison of both responses at last time step (right down). 
Input TC characteristics at upper right side. 

 
Figure 5. Scatterplot between the XBeach-simulated (x-axis) and DNN-predicted (y-

axis) BEV for the validation cases with BEV using the described DNN. The scatterplot, 
into a log-log plot, shows the validation cases (40 TC, black dots) and the Hurricane 
Maria (red dot). The colors represent the maximum Hs in the TC and the size of the 

points increase with time steps. Statistics in the upper left table show the mean overall 
48 along-shore profiles, with brackets giving the min–max values. The black points 

(stars) referred to the last time step. The black line indicates the 1: 1 line. 
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Evaluating the accuracy and uncertainty of atmospheric and wave 
model hindcasts during severe events using model ensembles

An advanced spatio-temporal 
convolutional recurrent neural network for storm surge predictions

Estimating dune erosion at the regional 
scale using a meta-model based on neural networks

Generation of a global synthetic tropical cyclone hazard dataset using 
STORM

UHAINA : A parallel high performance unstructured 
adaptive near-shore wave model,

Emulator for eroded beach and dune profiles due to storms.

International best track archive for climate stewardship (IBTrACS) project

Neural network for 
determining the characteristic points of the bars.

Predicting coastal hazards for sandy coasts with a Bayesian 
Network.

987



Thème 6 – Risques côtiers 

XBeach technical reference Kingsday release

Combining numerical and statistical models to predict storm induced dune erosion.

Sequence to sequence learning with 
neural networks

Neural network modelling of wave overtopping at coastal structures

The predictability of cross-shore bed evolution of sandy beaches at 
the time scale of storms and seasons using process-based Profile models
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