=*° 3d International Workshop on
< IHcantabria Waves, Storm Surges, and Coastal Hazards

UTO DE HIDR
AAAAAAAAAAAAAAAAAAAAAA

|+D+i PARA UN DESARROLLO SOSTENIBLE

A global assessment of the projected
changes in wave climate from wind-
wave directional spectra

Hector Lobeto! (lobetoh@unican.e} Melisa Menendez, Ifiigo J. Losadd, Mark Hemer?

lInstituto de Hidraulica Ambiental de la Universidad de Cantabria (IHCantabria)
2CSIRO Oceans and Atmosphere, Hobart, TAS, Australia



3'd International Workshop on

Summary Waves, Storm Surges, and Coastal Hazarc

C Introduction

C Wave climate data

C Added value of directional spectra

C Global assessment of wave climate projected changes

C Conclusions



3'd International Workshop on

Introduction Waves, Storm Surges, and Coastal Hazarc

How Is the effect of climate change on wind waves assessed?

Assessment of tharojected changesn different wave climate indicators.
a

H

TS e.g.,Mori et al., 2013Hemeret al., 2013, Semedg
P etal., 2013, Lemos et al., 2019, CaPRast et al.,

grinr 2018 Morim et al.. 2018, 2019, 2020
\_ m

1. Integratedvaveparameters<

2. Projected changes in variables that integrate several parameters: e.g. energy fidz(=gc, ,
: )
3. Projected changeswave partitions: Swells and sea components |

)
What is the most complete way to describe the wave climate?

- Storage demand aﬁordablﬁl
- Global information availablev

The frequencydirection wave spectra fully
characterizes the wave climate at a certain loca ‘
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C At any point on the oceansurface,the wavefield
resultsfrom the superpoistion of wave systemsof
differentcharacteristics

¢ The future behavior of wave systemswith a
different origin underclimate changescenarioss
expectedo bedifferent.

Meanspectrum 2023

C Multimodal wave climates are frequent in SouthCanarylslands
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Main goals

- Assess the added value of directional spectra to analyze the effect of climate change on wind waves.
- Assess the projected changes in wave climate from directional spectra globally. 4
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Wave climate data

C Global wave climate projection ensemblesefen
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A Spectral wave data
- Full directional spectraat14 locationgmap).
32 frequencies x 24 directions
Hourly time series
- Spectral partitions : 2 swells+ 1 wind sea
1-degree global resolution
3-Hourly time series
A Integrated wave parametersH,, T, Dir,,
Hourly time series
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Ensemble mean change under RCP8.5 scenario
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Lobetoet al.(2021).
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Ensemble mean change under RCP8.5 scenario

— _ — ] —

E(m2-s/rad) AE(mg-s/rad)

12 ) T (8 Dir_{)
4 8 360

2
0

Lobetoet al.(2021).



3'd International Workshop on

GIObaI prOjeCted ChaﬂgeS Waves, Storm Surges, and Coastal Hazarc

Methodology overview

Wave climate projections

Qpectral pa rtitioD

< Wave spectra reconstruction >

@al wave cIimat@

Global projected changes in wave spectra

< Clustering of spectral changes >

Energy propagation analysis (ESTELA)

.

Regional patterns of spectral change

Lobetoet al.(2022).
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Spectral partitiong

Spectrumreconstruction

A( Full directional spectra (24x32)
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C Projected changesn waveclimatefrom directionalspectrgfuture 1 historical)
C Projectecchangeobustness 50% modelsstatisticallyrobustchanget 80% modelsagreesignof change

Ensemble meamrojecedchangesn mean wavelimatefor RCP8.5
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C Clustering of spectrachange®y Selectectlusteringtechnique
C Sixteenpatternof spectrachange

Regionalpatternsof spectralchange
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C Analysisof thewaveenergypropagatingPerezetal., 2014 towardthe centroidof eachidentifiedcluster
C Assessmentf theprojected changein waveenergyto complementhe spectralnalysis

1986-2005
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Ensemble mean change
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