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A Global Ocean Wave (GOW) calibrated reanalysis from 1948 onwards.

Configuration

= Model WW3 (v2.22, ST: Tolman&Chalikov96)

= Global grid with 1.5° x1°
= Bathymetry: ETOPO

» Forcings: 6-h wind fields and Ice of NCEP/NCAR RI.
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Coastal Engineering (2012) 65:38-55.

Main characteristics:

» Historical Reconstruction: 1948-present
(~70 years)
= Correction of the wave data with satellite
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RMSE (m) of altimetry (SAT) and the reanalysis significant wave height data:
(a) before (SAT, NC-GOW) and (b) after the calibration process (SAT, GOW).
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Backqround

» GOW1.5 dataset
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Configuration

= Model WW3 (v4.18, ST: TEST451)
» Coastal European resol. : 1/8°, 1/16°
» Forcings: 1-h wind fields and Ice from CFSR
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Main characteristics:

= A homogenous wave hindcast covering the whole European coasts and seas
- UC = High skill to reproduce historical extreme wave events.
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» GOW1.5 dataset Background
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» GOW1.5 dataset Background
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% GOW1.5 dataset Backqround
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Perez J, Menendez M, Camus P, Mendez FJ, Losada 1J (2015).
Statistical multi-model climate projections of surface ocean waves in Europe.
4 UC Ocean Modelling, 96, 161-170. doi: 10.1016/j.0cemod.2015.06.001
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GOW2 Setup
* Model: Wavewatchlll (v4.18) (e i

e Formulations for simulating physical processes
ST parameterization: TEST451 (Ardhuin et al. 2010)
Continuous sea-ice concentrations treatment

from 0.25 (no effect) to 0.75 (total blocking).
SHOWEX movable-bed bottom friction (Ardhuin et al. 2003)

Obstructions. Wave energy flux attenuation across discrete grid cell
boundaries (Tolman, 2003)

Coastline reflection (0.05)
Non-linear wave-wave interactions: DIA (Hasselmann et al. 1985)

Shallow water depth breaking and shallow water limiter for
maximum energy

A third-order Ultimate Quickest propagation scheme with the correction
for the garden sprinkler effect proposed by Tolman (2002)

 Forcings and boundaries
- CFSR and CFSv2 wind fields and ice coverage
Wind- wave growth parameter (betamax): 1.26
UcC - Bathymetry: ETOPO. Coastline: GSHHG
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4 domains (2 way nesting) GOW2 Setup

2 » e 2 5 0.5 lon x 0.25° lat
0.25% lon x 0.25° lat 0.5° lon x 0.5° lat

Shelf domain is designhed to include all grid-points at
depths below 200 m and the surrounding area within 1.5 deg.
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GOW?2 dataset

*** Outputs (1979-present)
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*** Validation against buoys

Cabo Silleiro Ext lon=-9.43,lat=42.12
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GOW_2 performance

Cabo Silleiro (2014) [ Buoy Gow2
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GOW2 performance

*** Validation against buoys

Standard deviation
Standard deviation

167 buoy records (with at least 3 recorded years)
Source: CEFAS, INCOIS, Irish Weather Buoy Network, NOAA, NBDC and REDEXT.
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¢ Validation against observations GOW?2 performance
(in-situ & remote)

Satellite data:
43 UC Intercalibrated multimission altimeter data (1992-2015)
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¢ Validation against observations GOW?2 performance
(in-situ & remote)

Satellite data:
$1- UC Intercalibrated multimission altimeter data (1992-2015)
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¢ Validation against observations GOW?2 performance
(in-situ & remote)
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Satellite data:
UC Intercalibrated multimission altimeter data (1992-2015)
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¢ Validation focusing on Tropical Cyclones

Hs (m)

NOAA 42003 East Gulf (2005)
| | | I I

GOW2 performance
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NOAA 41006 Canaveral Center
NOAA 41009 Canaveral

NOAA 41010 Canaveral East
NOAA 41040 East Of Martinique
NOAA 41041 East Of Martinique Island
NOAA 41043 NE Puerto Rico
NOAA 41044 NE St Martin
NOAA 41046 East Bahamas
NOAA 41047 NE Bahamas
NOAA 41049 South Bermuda
NOAA 42001 Mid Gulf

NOAA 42002 West Gulf

NOAA 42003 East Gulf

NOAA 42019 South Of Freeport
NOAA 42036 West Tampa
NOAA 42039 Pensacola

NOAA 42040 South Of Dauphin Island
NOAA 42041 North Mid Gulf
NOAA 42055 Bay Of Campeche
NOAA 42099 St Petersburg
NOAA 42056 Yucatan Basin
NOAA 42057 Western Caribbean
NOAA 42058 Central Caribbean
NOAA 42059 Eastern Caribbean Sea
NOAA 42060 Caribbean Valley
NOAA 51002 Southwest Hawaii
NOAA 51003 Western Hawaii
NOAA 51004 Southeast Hawaii
NOAA 51005 Hawaii

NOAA 52200 Ipan Guam
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¢ Validation focusing on Tropical Cyclones

GOW2 performance

NOBS=362 e
-~ RMSE=1.422m 4
. BIAS=-0.768m T .
' CORR=0862 ., .~ ,
- SI20490- L ST
B ek~ : v .: :Jrv*pl .
- s x.l AV.VO . ¢ v
L r Y =f+;
_ Pt

s ';“ e

: R i
_ S e N

‘II é é ;l L—I'> (l:‘. % Eli 5.13! ‘IIO 1]1 1]2 1I3 1I4 1i5 1

Hs buoy (m)




= Mean monthly wave energy Wave Climatologies

(of the most energetic month)
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Wave Climatologies

= 50 year significant wave height return value
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Perez, J., Menendez, M., & Losada, I. J.
UcC GOW?2: A global wave hindcast for coastal applications.
S Coastal Engineering (2017), 124, 1-11.
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Wave Spectrum analysis

- Preliminary analysis
- Moments are estimated from the raw spectra-> Hs and Tp
- JONSWAP theoretical spectrum is evaluated:

mHow good is gamma=3.37

m\What is the best gamma?

mHow good fit the JONSWAP theoretical spectrum?
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Mean best gamma

Wave Spectrum analysis
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Wave Spectrum analysis

Agreement JONSWAP

agreement
JONSWAP (y=3.3)
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