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ois.dubois�math.u-psud.fr04 mar
h 2013 ∗We have proposed in [3℄ to adapt the mathemati
al framework of dual entropy proposed byChen et al [2℄ and extended by Bou
hut [1℄ in order to determine equilibrium states of latti
eBoltzmann s
hemes. Re
all that with this approa
h, we 
an establish a �H-theorem� for thesystem of Boltzmann equations with dis
rete velo
ities and we re
over the Karlin et al [4℄ mini-mization property. We restri
ted ouselves to the 
ases of one-dimensional s
alar nonlinear wavesand to nonlinear a
ousti
s in a natural framework with a s
alar distribution fun
tion. In this
ontribution, we study the hability of the dual entropy approa
h to simulate nonlinear waves forthe shallow water equations in one a two spa
e dimensions with ve
torial latti
e Boltzmanns
hemes. We have developed �D1Q3Q2� and �D2Q5Q4Q4� latti
e Boltzmann s
hemes. A �rstresult for a Sod type s
ho
k tube is presented in Figure 1.
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-0.4 -0.2  0  0.2  0.4Figure 1. Density and velo
ity �elds for a Sod type sho
k tube for shallow water equations(ρℓ = 2, ρr = 0.5, uℓ = ur = 0) simulated with a D1Q3Q2 ve
torial latti
e Boltzmann s
heme.Comparison between exa
t and numeri
al solutions.[1℄ F. Bou
hut. �Entropy satisfying �ux ve
tor splittings and kineti
 BGK models�, Numeris
heMathematik, vol. 94, p. 623-672, 2003.[2℄ G.Q. Chen, C.D. Levermore, T.P. Liu. �Hyperboli
 
onservation laws with sti� relaxationand entropy�, Communi
ations on Pure and Applied Mathemati
s, vol. 47, p. 787-830, 1994.[3℄ F. Dubois. �Stable latti
e Boltzmann s
hemes with a dual entropy approa
h for monodi-mensional nonlinear waves�, Comput. and Math. with Appl., vol. 65, p. 142-159, 2013.[4℄ I.V. Karlin, A.N. Gorban, S. Su

i and V. Bo�. �Maximum Entropy Prin
iple for Latti
eKineti
 Equations�, Physi
al Review Letters, vol. 81, p. 6-9, 1998.
∗ Contribution submitted to the 
onferen
e �DSFD�, Yerevan, 15-19 July 2013.


