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Goals of the study:

ü The development of high-resolution marine datasets providing mean and extreme climate conditions for 

the historical and projected changes covering the European coast. 

ü Develop a coastal Total Water Level dataset to be used as boundary conditions for the flood models.

ü Modelling the flood and getting flood maps
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×   A European study of the marine extreme water level on coastal flooding

Development of a pan -European high -resolution historical database  

i. Storm surge hindcast
ii. Wave hindcast
iii. Total Water level reconstruction along the European coast
iv. Extreme TWL estimation
v. Modelling the coastal flooding

Development of pan -European regional climate projections

i. The selected CMIP6 climate models 
ii. Mean sea level rise scenarios
iii. Storm surge projections
iv. Wave climate projections
v. Total Water level time series projections along the European coast
vi. Extreme TWL estimation
vii. Modelling the coastal flooding  



Development of a pan -European high -resolution historical database  

Numerical Model: RegionalOceanModeling System
(ROMS). A free-surface, terrain-following ocean model that solves 

the Reynolds-averaged Navier-Stokes equations using the hydrostatic 
vertical momentum balance and Boussinesq approximation with a 
split-explicit time-stepping algorithm. 
It uses a horizontal curvilinear Arakawa C grid and vertical stretched 
terrain-following coordinates.
Two simulations are run (with/without  astronomical tide) in order to 
test the non-linear interactions of tide vs. surge: 

Forcings: ERA5 atmosphericSurfacewindsandSLP

Boundary& initial conditions: The inverted barometer effect 

is imposed at the open boundaries of the domain

Modeledperiod: 1995ς2022
Horizontalresolution: 5 kmς11km
Temporalresolution: 1 h
Output: hourly time seriesof the stormsurge(NTR)

Historicalsimulationof the STORMSURGE(meteorologicalsealevelcomponent).

Figure: Exampleof WindStress, 
u-component(N/m²)

Figure: Exampleof pressuresea 
level(mb)

Figure: Exampleof Inverted
barometer(m)
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Historicalsimulationof the STORMSURGE(meteorologicalsealevelcomponent).
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Development of a pan -European high -resolution historical database  

Å Approach
ü Dynamical downscaling: WaveWatch III v.7.00.
ü Hybrid (statistical-dynamical) downscaling: SWAN model version 41.45

Å Forcing models 
ü ERA5 reanalysis surface wind fields + ice coverage fields.

Å Temporal period of simulations
ü Hindcast: 1985-2022

Å Simulation outputs
ü Integrated sea state wave parameters (i.e., Hs, Tm, Dirm). Hourly resolution.
ü Spectral partitions
ü Local selected directional spectra data

Historicalsimulationof the WAVES(wind generatedwaves)



Å Model: WaveWatch III v.7.00.
ü Setup: ST4 parameterization. 
ü Altimetry-based calibration of the atmosphere-ocean interaction 

tuning parameter (wave-growth parameter, ̡max).
ü Multi-grid (IRI: irregular, regular, irregular)
ü Higher resolution near the European coastline

Simulation domains:
ü Global (0.5Á resolution)
ü Arctic (~18km)
ü Antarctic(~18km)
ü Europe (1/8Á, ~12km)

Calibration of WW3 model using ERA5 wind fields based on modifying ɓmax 

and comparing the model results with altimeter observations of Hs for the 

year 2010 for the European seas and the North Atlantic basin . The optimum 

ɓmax value is specified by the vertical black line.

Example of the Hs maps
Feb10, 2020, 06:00 
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Historicalsimulationof the WAVES



Validation
The wave hindcast has been validated against altimetry and buoys

Buoy Villano-Sisargas (NW Spain)

Development of a pan -European high -resolution historical database  

Historicalsimulationof the WAVES

Validation of all buoy data above 
99.5th Hs in the NE Atlantic



Nearshore wave hindcast

Historical databases 

Selection of cases

Propagation

Time series reconstruction

Validation

Wave time series at coastal locations

A Hybridmethodologyto downscalewavesto
coastalareas(Camus et al. 2013)

Å 16 unstructured computational domains all along the European
coastline 

Å Spatial resolution: from 1/8º (offshore) to 1km nearshore
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Historicalsimulationof the WAVES



Numerical domains

Å Atlantic domains

ATN_02

ATN_01

ATN_03

ATN_09

Nearshore wave hindcast
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