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Extreme water level and coastal flooding in Europe
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Coastal flooding in Aberystwyth, Wales, 2013
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Gijon(Asturias, Spain, 2014)



Goals of the study:

U The development of high-resolution marine datasets providing mean and extreme climate conditions for
the historical and projected changes covering the European coast.

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

U Modelling the flood and getting flood maps
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X A Europeanstudy of the marine extreme water level on coastalflooding

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

lii. 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
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).

Numerical Model: RegionalOceanModeling System

(ROMS) A free-surface, terrain-following oceanmodel that solves
the ReynoldsaveragedNavierStokesequationsusingthe hydrostatic
vertical momentum balance and Boussinesgapproximationwith a
split-explicittime-steppingalgorithm

It usesa horizontal curvilinearArakawaC grid and vertical stretched
terrain-following coordinates

Two simulationsare run (with/without astronomicaltide) in order to

test the non-linearinteractionsof tide vs. surge

ForcingsERA atmosphericSurfacevindsand SLP

Boundary& initial conditions Theinverted barometereffect
Isimposedat the openboundariesof the domain

Modeledperiod: 1995¢ 2022

Horizontalresolution 5 km¢ 11 km
Temporalresolutiornt 1 h

Output hourlytime seriesof the stormsurge(NTR)
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).

Cuxhaven sin Outliers(OS)
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).
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Ly I 2500 Location: Cherbourg
55°N osl 4 A0 Hindcast: ERA5
years: 1995 - 2020
| I 2500
& E o gl | i Statistical indicators:
= = o ot Nobs: 223901
2 500N 2 , 2000 |R2=068
© © 0.2 ¥ - = =0.
- =) fo e o & o
EO i = ik | 1500 § Rho = 0.82
° Quantiles RMSE=Q.00m
02 ” A ans | 1000 Bias = -0.0072535 m
45°N e O Qoo Corr = 0.79
04t il O ao95 H | <00 Skill index = 0.88
B O Q995
-06 - - - s s - ' —
-0.6 -04 -0.2 0] 0.2 0.4 0.6 0.8 1
Longitude Measured (m)
1 I l I l l I | I Tide glauge Hirlldcast| !
E
®
2
b=
w
£
S
»n

-0.5 | | | | | | I | | [ | I | | | | | I | I [ | [ |
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CoCliCo @

coastal climate core services



Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).

LaRochelle sin Outliers(OS)
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).

Ceuta sin Outliers(0S)
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).

Venezia sin Outliers(OS)
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Development of a pan -European high -resolution historical database

Historicalsimulationof the STORMSURGEmeteorologicalkealevelcomponen).
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X A Europeanstudy of the marine extreme water level on coastalflooding

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

lii. 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
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Development of a pan -European high -resolution historical database

Historicalsimulationof the WAVEJwind generatedwavey
WaveWatch Ili

| GOW - European offshore wave ) _
hindcast (1/8° ~12km) Calibration +

validation

i

" Validation

A Approach

U Dynamical downscalingVaveWatch Il v.7.00.

U Hybrid (statisticaldynamical) downscalingSWAN modelersion 41.45
A Forcing models

U ERASeanalysis surface wind fields + ice coverage fields.
A Temporal period of simulations

U Hindcast:19852022

A Simulation outputs
U Integrated sea state wave parameters (i.e,, H, Dir.). Hourly resolution.
U Spectral partitions
U Local selected directional spectra data




Development of a pan -European high -resolution historical database

Historicalsimulationof the WAVES Simulation domains
U Global (0.%\resolution)

A Model: WaveWatchll v.7.00.
U Setup: ST4 parameterization.
U Altimetry-based calibration of the atmosphergean interaction
tuning parameter (wavg@rowth parameter] ..,
U Multi-grid (IRI: irregular, regular, irregular)
U Higher resolution near the European coastline
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Development of a pan -European high -resolution historical database

Historicalsimulationof the WAVES

Validation
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Development of a pan -European high -resolution historical database

Historicalsimulationof the WAVES Nearshore wave hindcast

A Hybrid methodologyto downscalewavesto
coastalareas(Camus et al. 2013)

A 16 unstructured computational domains all along the European
coastline
A Spatialresolutior from 1/8° (offshore)to 1km nearshore

Historical databases
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Development of a pan -European high -resolution historical database

Historicalsimulationof the WAVES

Nearshore wave hindcast

ATN_01

Numerical domains

ATN_03
A Atlantic domains
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