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1-Introduction




General context

1-Coastal zones are more and more attractive

 Neumann et al. (2015)
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General context

2-Sealevelisrising
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General context
3-Storminesss increasingn someregionof the world
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General context
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How improving the understanding and prediction of coastal hazard

U Through the combination of field
observation and numerical
modelling

U Logisticassociatedvith rare event U Numericalstability
U Highriskof loosing damagingsensores U Validityof the parameterisations
U Qualityof the measurements U Limitof linearwavetheory



The challenge of spatitemporal scales
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|G waves: what are we talking about?

u Definition (consensual):

Infra-Gravity (IG) waves are ocean waves with periods from 25 to more than 300
seconds associated with the presence of groups in gravity waves.
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IG waves are relevant for many reasons:
-Safety

-Erosion during storms

-Dynamics of tidal inlets

-Developement of seiches in harbors

-The « hum » of the Earth



|G waves: what are we talking about?

U How does it look like (when reaching the shore)?

Lagoa de Santo André (Portugal) during storm Hercules (2014/01/08)



|G waves: what are we talking about?

U How does it look like (when reaching the shore)?




|G waves : generation mechanisms
1-The bound wave

Water depth (m)
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|G waves : generation mechanisms
2-The breakpoint forcing

wave height modulation
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Characteristic length

Which modelling approache to investigate coastal hydrodynamics?
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-High computational cost (# km? max)
-still require parameterizations
-less possibility for numerical experiments



Characteristic length

Which modelling approache to investigate coastal hydrodynamics?
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Characteristic length

Which modelling approache to investigate coastal hydrodynamics?

3-Surfbeatmodels
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Key Points:

s Field experiment at a dissipative
beach with 6 m H_, at breaking and
undertows reaching 0.25 m/s as far as
4 km from the shoreline
Accurate reproduction of the cross-
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Introduction
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Introduction

U What is the crossshore distribution of
depthinducedcurrentsunder storm waves?

U What is the sediment dynamics under
suchconditions?




Thestudiedbeach
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U Semi-diurnal tides ranging from 1.5 to 5.5 m.
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Thefield campaignof winter 2021

©Marc Pezerat
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Thenumericalmodellingsystem SCHISM

Spatial Spectral Sourceterms: wind, nontlinear
\_ advection  advection transfers bottom friction, breaking -
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Incidentwave conditions
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Vertical distribution ofcurrents

> Obs —— Rref ——- Rnowave
_5 b) )
g 600 kHz ’ G [m/s]
£°]| Aawac ’ e 05 97— NB=1.1% NRMSE=13.9% NB=15.7% NRMSE=21.8%
© 104
[ >

15 T —a—KHH— T
7300 8300 9300 10300 11300 12300
cross-shore distance [m]

(o]

2 - 05 =
03 T NB=-2.9% NRMSE=152% NB=11.7% NRMSE=19.6%




z[m]

z[m]

Crossshore distribution ofdepth-inducedcurrents

cross-shore distance [m]

12km !l

U Sediment can be transported > 12 km offshore!
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Forcingmechanisms
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Dissipative VS conservative forcing
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Sedimenttransport
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Sedimenttransport
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Sedimenttransport
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3-Dynamics of IG waves

JGR Oceans

RESEARCH ARTICLE ~ Energy Transfers and Reflection of Infragravity Waves at
0 10zo0IBICOTTI a Dissipative Beach Under Storm Waves

Key Points:
+ Very large IG waves are observed at Xavier Bertin''"/, Kévin Martins?"', Anouk de Bakker'*' "', Teddy Chataigner'#, Thomas
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superharmonic but also toward
subharmonic frequencies
+ 1G wave reflection is tidally




Thestudiedbeach
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U Development of exceptional IG waves?




Thefield campaignof February2017
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Thefield campaignof February2017
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U This field campaign was complemented by numerical modelling with Xbeach
(Roelvink et al., 2010), implemented with a curvilinear grid of gx = 1-10 m.



