LEPL1110 : Tsunami project :-)
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An analytical problem as a
numerical validation : Stommel :-)
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LEPL1110 : Stommel's problem
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Un modele unidimensionnel
le long de I’interface. ..

on ou
ot " og
ou on
. Ot +98:1:

Discontinuous Galerkin
Comment calculer les flux de masse et de
quantité de mouvement aux interfaces ?




Un solveur de Riemann...
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Discontinuous Galerkin
Comment calculer les flux de masse et de
quantité de mouvement aux interfaces ?
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Calculons les valeurs propres

de A pour decoupler les
deux ¢quations...
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Effectuons un changement

de variables...
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les invariants de Riemann :-
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Et on obtient...

... deux
equations
de transport
découplées !




Les invariants
de Riemann sont
constants le long
des courbes
caracteristiques |
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Et on sait
ce qu’il faut ©=Voht

faire pour \ /
une equation

de transport pur !
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Le solveur dit de Riemann :-)




Et en termes
de vitesses et v = o t

d’elévation \ /
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Le solveur dit de Riemann :-)




A 1D sharp simplified problem

1n a finite domain
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u(z,0) = 0

v(z,0) = 0
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What 1s
the solution ?
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A more and more
complex and
interesting
solution...
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the equations ? .@WW
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How does O I e
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Two distinct

waves...
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1 t=700

An analytical
solution exists !
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Analytical solution for
any 1nitial elevation data
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A family of 1nitial conditions...
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The Continuous Galerkin Method
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i =20, t=2 The Continuous
Galerkin Method
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For smooth
solutions,
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The Optimal Technique :
Integrating along characteristics
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Time integration

has to be
accurately

performed...
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The Discontinuous
Riemann-Galerkin Method
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Increasing
the order
of shape
functions...
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How to estimate
the local error ?

S

The Discontinuous Galerkin Method
provides an efficient and simple error estimator !




Adaptive strategy
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From this new mesh size field, we can create a new
adapted mesh.




The error estimator slightly

How to evaluate
the error oerestimates the o, but
estimator ?
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Un tout petit
dernier mot sur
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Et ce trucla ?
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