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TRANSPORT & BOTTOM MORPHOLOGIES OCCUR EVERYWHERE -

FROM THE DEEP OCEAN TO THE SHORELINE Janusaite et al (2021)
Decp sea
\ morphologies

Olariu et al (2012)
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TRANSPORT & MORPHODYNAMICS IN-SITU CHARACTERiZ‘ATIO@!

BRIEF OVERVIEW OF THE CURRENT SITUATION

Théodolites, tacheo & GNSS Terrestrial

Drone HR Laser
[ 2DV/3D scanner

Scanner

Bouchette et al (2008)
Pitman et al (2024)

LIDAR surveys Bouchete et al 201D Break point and shoreline by video inversion
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EXAMPLE OF EXPLORATORY METHOD: DAS FOR NEARSHORE WAVE / TRANSPORT RECONSTRUCTION

Collect strain along a cable

Optical Fiber

Sensing locations
* Temperature or strain
- Gage pitch < 1 mm

@Web

Transform strain (or strain rate)
into many meaningful physical processes
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Mohammedi, unpublished PhD
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I!RANSPORT & MORPHODYNAMICS IN-SITU CHARACT'ERiz‘ATIO@

WHERE DO WE STAND ?
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TRANSPORT & MORPHODYNAMICS IN-SITU CHARACT'ERiz‘ATIO@

... AND WHERE CAN WE GO WITH THE CURRENT STRATEGY ?
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FUNDAMENTAL QUANTITIES TO BE MEASURED AS PRECISELY AND AS OFTEN AS POSSIBLE
S(z,y,t) Lateral boundary condition
ns(x,y,t) Bottom boundary condition

shoreline position
wave dissipation S(z,y,t)
R(:c, Y, t) Rugosity <control of hydraulic load

energy transfer to small scales
+ features of the moving particles

Bouchette, 2024 ;

IWL : Instantaneous water Level
BL :Bottom Leve/Elevation
SWL : Still water level

MWL: Any Mean Water Level

-‘@'—Two bottlenecks strongly depending on time scale considered:

Where do you set the limit between 7; and R ?
How do you define the shoreline numerically w.r.t observations ?
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THE NUMERICAL MODELING POINT OF VIEW —

DEEP SEA s SHOREFACE: K, /i AND 6S/d PARAMETERS
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ﬁ First advice

The morphological feedback loop « dominates » coastal wave/current/transport
=must measure both hydraulics and morphodynamics with equal diligence




HE NUMERICAL MODELING POINT OF VIEW

AN ILLUSTRATIVE EXAMPLE

wave friction factor
(proportional to dissipation of wave momentum)
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DETERMINING DOMINANT AND SUBORDINATE CONTROL PARAMETERS

Incoming  Water mass fluxes Infrla—iravl:‘y waves  Spatial dlstrlbl.mon 7 (:t) _ " ( t) dt
Z wave (forced by waves) ong waves, of 3D veloc1ty ’
Very Low Frequency setup T
features content of the

wave spectrum

(H57 pr 00) Wave/Wave Run-up S(x, t)
interactions Wave
Breaking

IWL : Instantaneous water Level
BL :Bottom Leve/Elevation
SWL : Still water level

MWL: Any Mean Water Level

shoreline position

Bouchette, 2024 ;
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&Second advice:

quantifying uncertainty (from measurement and from modeling) — sorting
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EXPLORATORY PROBLEMS IN NUMERICAL MORPHODYNAN}'IC% .

ONE EXAMPLE: NON-LOCAL FOWLER TRANSPORT EQUATION

A very old statement:

Local sediment transport law are based I&?if/l({esogggidcg%tt:?ol
on very heavy/restrictive parameterisations of sediment fluxes
May we explore alternative theoretical point of view ?
The non-local FOWLER equation :
quantifying the creation and motion of hydraulic dunes

. To explore the
ot )+ 0, (% ) () + Zlu(t))(e) ~ ult ) =0, Rt >0, validity of such
2 an exploratory
u(0,z) =up(z), x€R, fOlgmallf?Hlla
robust fie
where u = u(t,x) represents the dune height and Z is a nonlocal operator defined as data are
follows: for any Schwartz function ¢ € S(R) and any z € R, necessary
400
Tilw)i= [l e e - 9 :
[el(=) o Il ( ) Theoretical
The nonlocal term 7 is anti-diffusive. developments
o\ /1 /3 , ALSO need
Fai) © =7 (3) (5 - isen© " ) field data
Bouharguane & Carles (2012)




HIGHLIGHTS

The monitoring of coastal morphologies currently focuses on the mid- to long term
changes. The shortest time scales must be considered also simply because it is now
understood that the processes that remain to be described on the wave-IG-tide
scales strongly control longer term trends;

Big Digital Twins (IA,...) are ONE future of the research. But for transport and
morphodynamics in the shoreface, we still need theoretical works on hydro-
morphodynamics = PEPR MathVIVES, Hydraumath, Complexflow, Climath

We need to provide in-situ observations with uncertainty;

In the shoreface, hydraulics and morphodynamics must be monitored with the same
effort and in the same time.

we need sites where collective efforts are shared over the long term to obtain
high-frequency, multi physics data that includes the effects of global changes.
= We need the concept of IN-SITU EXPERIMENTAL CENTER

Thank you.

frederic.bouchette@umontpellier.fr
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