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Overview Background Initial Development




The perfect storm: 1953




The perfect storm: Surge

1953 Surge Levels
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The perfect storm: Waves

4 ML Friday 6th December A A ¢
- Two storm systems combine §
to send huge waves and strong
winds down from the
Norwegian Sea.
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Regional Downscaling:
Statistical downscaling of offshore waves in Galicia
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Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

Case study:
The Netherlands

53.5°N
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Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

Annual mean Wave Direction
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Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

A

Tool boxes (or workflow)

Data acquisition p l:l.t h 0 n
Predictor definition. 3

Statistical model training and validation based on reanalysis data.

Bias and variance correction for low quality data compared to reanalysis in the reference period

Projection of waves, water levels and wind in the historical and future period

Standard Output Format: csv, nc,...




Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

- Data acquisition

Historical Period: CERA-20C (Atmospheric) 1901-2010

Reference Period: Reanalysis ERA-5 (Atmospheric, Waves, Surge)
1978-Nowadays

Future Climate: EC-Earth (Atmospheric) 1980-2100




Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

- Predictor definition based on sea level pressure.

longitude: 4°, latitude: 52.5°, time: y1993t02012

lat [deg]

lat [deg]

long [deg]

long [deg] long [deg]

FOOTPRINTS OF WAVE ENERGY




Regional Downscaling:
Statistical downscaling of offshore waves, water levels and local wind

EOFD! - varadd AT % EOFD2 - vare11.97 %

- Predictor definition based on
sea level pressure.

PCA on SLP




Regional Downscaling:

Statistical downscaling of offshore waves, water levels and local wind

8

- Statistical model fitting and
validation based on ERA-5
reanalysis data.

6
MULTIVARIATE REGRESSION .,
MODELS .

Callbrption 1993-2006 PCs-sdays I-l_s Noordw'ljk

1995 1997 2000 2002 2005

Validation 2006-2012 PCs-8days Hs Noordwijk

2007 2008 2009 2010 2011 2012
time [years]

Hs estimations [m)

2 4 6 8
Hs reanalysis [m]

" Re094
"' RMS=0D4
S1=0.29
BIAS=.0 §7

2 K 6 8
Hs reanalysis [m]




Downscaling Changing Coastlines in a Changing Climate,

the hybrid approach . .
Regional Downscaling:
Statistical downscaling of
X+ W W Y={Q, @} +Z ={AU} offshore waves
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Downscaling Changing Coastlines in a Changing Climate,

the hybrid approach Nearshore Downscaling:

Hybrid modelling of
- WRae Y= —
X+ W W Y={Q, 0} > Z ={A U} nearshore waves

Camus et al. 2011

H, T, 0, W, 0,,]1=[4.96, 11.36, 80.98, 3.13, 61.70] [H,, T, 6, W, 6, ] = [6.06, 10.82, 226.27, 12.05, 231.;;5]
— 36N :
35N [ .
L Reconstruction
L : 1978-2014
| LT propagated
’ 80'W 79°W 78°W 77 W 78 W 75 W B0'W 79°W 78°W 77 W 76 W 75 W : HS’ Tp, 0
1- Selection of 200 events in WO using MDA 2- Propagation of selected cases with SWAN
>
- < ' MDA+SWAN+RBF

Hoarshors Waves.

4- Validation with NDBC buoys. 3- Reconstruction of the continuous series using RBFs. .
o s <3hin a laptop
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Downscaling Changing Coastlines in a Changing Climate,
the hybrid approach

SHORELINE NEARSHORE REGIONAL
DOWNSCALING DOWNSCALING DOWNSCALING

Antolinez et al. (2018) JGR-ES Y= {QS’(DHR}<_|_WHR w? <— X

Alongshore sediment transport

Daily predictand. | Daily predictand
l (waves) i (waves and wind)

Atlantic
Ocean basin
scale Sea
i Level Pressure

Z = {A’ U} Hy:nrid Stati;tical e
1870-20 10 140 years Shoreline respanse modeling modeling

SD ND

0
We={H..T;.,0°,W.0,}

W: wind intensity
0y: wind direction

Hindcast of shoreline change patterns in the Carolina Capes




Downscaling Changing Coastlines in a Changing Climate,
the hybrid approach

140 years of shoreline change patterns
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