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Welcome to my Poster !
Introduction Constraints are added to the

model to incorporate more physics
and to deliver more realistic results.

4 parts: numerical, domain, hydrodynamic and morphodynamic. The advantage of this

: . ) . . The LIP11D - 1C flume experiment 1S Simulation of the LIP 1C experiment with Optimorph
model is that it keep the classical parameters without reference to local sediment

using different types of H

Morphodynamical models in shallow coastal waters is a

challenging topic, especially when trying to reproduce ) , - performed  with  the  following
cnging topic, €5p y Tyis €p The first one concerns the sand in the case of transport parameters such as the Shield number. tors: Hs — 0.6 m. To — W
physical phenomena such as sandbar creation. Classic models an experimental flume. In a flume, the quantity of —— = S parameters: f1s = 0,6 m, lo= 5 S. Vve
i ized: ' : » S arams canition run simulations with our OptiMorph
are generally very comp}ex and },thly parameterlze(.i, they sand must be constant over time, as given by Eq 7.a, Ax Spatial step [m] hogr . 1 s he Shoali b Pt _
separately solve the physical equations of hydrodynamics and contrarilv to an open-sea conficuration where sand can Numerical At Time step [s] morpiodynarmic model using the Shoaling, SWAN and g
hod : 11 scale of the order of d Y b 5 : T; Simulation time [s] model can be XBeach hydrodynamic models and we £ LIP11D - 1C
morphodynamics at a very sma scale o the order of secon be transported between the nearshore zone and a domain = Size [m] coupled with any y y1le , a
in time and of the wave length in space. The OptiMorph beyond the closure water depth where sediment is lost definitely Domain b Offshore depth [m] hydrodynamic compare them with the exp.erln.qental A
model that we have designed proposes a more global for beach morphodynamics. This constraint is illustrated in Fig 7.a. c, M Tide parameters ";?fffl') fgghrsegg;’lfggl results. The results are shown in Fig 8. | T HromSWAN et epenmentl
approach b.ased on an optimization principle. An example is ) _— H%Et) Offsé‘\?;‘fegaez‘igherse]l[m] models. However., The results show that the sedimentary - — Hitom Xeeach S Exerimentl
shown in Fig. 1 below. /Q U(t, x)de = /Q tho(z)dz (5.&) % < MSlOPG (5°b) y Breakwater criterion our numerlcgl model bar (x = 140 m) appears to be well i ' 50 7s 100 125 150 175
R A Yo TP T p— works with an 1 d by th del H Distance from deep sea [m]
Example of SeaBed evolution with OptiMorph Morpho Y Sediment mobility avezc;gsic(l)ﬁgtie;gleelght repro 11?6 y the model. Owevel..’ our Fig 8. Hydro-Morphodynamic results obtained
e e, el ‘Q‘D B Maximum slope definition of the cost model did not reproduce the behavior of ;5 11p-1C experiment and OptiMorph model
) O SN E— = ST P Tab 1. Different forcing parameters, defintion of the cos the sediment bar at x =110 1. vt Hadamard strateqs

>
Fig 7.a Sand conservation. Fig 7.b Slope constraint.

The second concerns the local slope of the bottom.
Depending on the composition of the sediment,

Ho=2m, To=8s,
ho=20m, Q=600 m

A new parameter Y, calculated from
flux-based morphodynamic is
introduced.

|
(%)
T

Spectral

The spectral models
already implemented in

SeaBed evolution with differents hydrodynamic models

SeaBed ¢ [m]

SWL i in- Hypothesis: E . .
N sl N the bottom slope is bounded by a grain yp the model are SWAN, £ Our model is capable of running
— Yo dependent threshold Mslope. This is . L. XBeach and a simple § Linear : : :

- Final sea bottom : The evolution of the seabed over time is : : 3 simulations in the open sea, as shown
- f conveyed by the constraint on the locas S & based on the assumption that the seabed evolves invented Shoaling model. - : . 1; d

0 200 300 400 500 600 bottom Slope 1llustrated by Fig ~.b. ’é\/ in such a way that wave energy is minimized : i Fig. 9 on linear, concave an
- Distance from deep sea [m] Mslope, the critical angle is often "0’\' Z —s 4 uess| CONVEX sea bottom. These shapes are
Fig 1. Example of a simulation wzti.z OptiMorph coupled to the Shallow-Water observed between [0.01,0.2]. &’ & The hypothesis is illustrated by the following problem: g = omeensenine = wienses | ot directly observable in nature but
model, based on linear Sea Bottom profile. ’ b ) ; representative  of  several  tvbical

C e e . o . X Q'% minJ - with J = 15puwg / H*dQ| (1) Wave-resolving models £ bl dissinati fAexi pr
Models based on the minimization principle rely on the V. Constraints S Q . 2 ——— settings (dissipative, reflexive). For
calculation of some derivatives. This can be achieved by heavy QO f with ¥ the sea bottom, H the averaged water height and J the cost- The classic Shallow-Water g these cases, our model uses the
methods (automatic differentiation). Our strategy uses the . ];)unctzlgn. This m;n1m1zat1;1.1 can bei) observed in the following LIP 1C aI}lld mOdelv}?eS(});gilrllﬁpiglff(ﬁg[@i : hydrodynamics from SWAN, XBeach,
Hadamard derivative to calculate the gradient of any cost = bg;infgg :ige;rgirflttie(e;gerﬂlen}; comparing wave energy at the ‘ 5 “w  +.meses| Shoaling and Shallow-Water models.
. . . . k Ty o ~%— Y, flaws from Shallow-Water ~ —@— g, H from XBeach . .
function with respect to shape, allowing us to solve the V. Comparison of Wave Energy Ey between — \/ 1 / 2dt. keN 5 - - ) The simulation parameters are as
optimization problem at the heart of the model. This strategy MOI’phO ThrrErE the beginning and téhe end of the experience W To Jo E follows: Ho=2m, To = 12's, ho = 20 m,
’ ' yyLl . — | 4 —L > Q = 600 m.
has enabled us to create a generic morphodynamic. - e . ol =) A~ 1 — = The relevance of these models can E ——

© MOTPUOLyNariie Moess 15 ﬂzisﬂ:ﬂz&zﬁﬁ:ﬂ‘me“ L e be seen by comparing them with the § 8 < b 1 b b b
Thanks to these advances, we have coupled based on the following gradient SN | LIP1C experiment in Fig. 3. g The results show that the
hydrodynamic models Such as Xbeach, SWAN and Shallow— descent equatlon (Eq (4)): N;;Zﬁ Qg T Different type of H with the LIP1C configgratiqn % Efuﬁzvﬁniti?:ob:t;mr_ywater Eﬁjggiﬁgv;&fﬂ:g morphodynamlc mOdel 1S able to
Water and we present simulation results of the flume W(t = 0) = ¥y 3 & e @~ reproduce the phenomenology of
experiments LIP11D benchmark. Other results presenting the _Ad (1) I W & e B | e e cxermen o4t Fig 9. Hydro-Morphodynamic results obtained Sedlmentary evolution of sand beaches

phenomenological aspects of the model are presented on open Ve = R s s e with Open-Sea configuration and OptiMorph model - with the creation of sedimentary bars.

using Hadamard strategy.
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Fig 2. 1) LIP 1C experiment with H generated by XBeach. 2) DynaRev experiment with

» HRMS from LIP 1C experiment
H from Shoaling

—— H from SWAN s S/
—— H from XBeach —— SeaBed y

sea config. withd=-VeJ and| -

1 ; Coxlitlzi:::id:;)t:lzzatiou
T (1) = Jgpwg | H (V@ t)da 1

Height [m]

e
-

Discussion

The results show that the model reproduces Evolution with different breaking criterion y
well the sedimentary bars which are very
sensitive to the wave breaking point as shown
in Fig. 10 where the sedimentary bar appears
at this point.
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Fig 3. Hydrodynamicresults obtained with the Shoaling, SWAN and

XBeach models. Bathymetric configurations from the LIP 1C channel
experiment. Orange points, measured HRMS, black bathymetry, green H
om extended shoaling, red H from SWAN, blue H from XBeach.
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