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The main objective of our work is to derive higher order Green-Naghdi type equations with vorticity using a
generalised linear pattern Anzats as well as both of the two perturbative parameters α = a/h < 1 and δ = kh < 1
with h the constant depth of the fluid and a and k a typical amplitude and wavelength of the wave being studied. To
do this we proposed a generalisation of Jonhson’s method (see R. S. Johnson, J. Fluid. Mech. 455, 63-62 (2002))
used in order to obtain the classical Green-Naghdi system. Our generalisation is based on two main hypothesis:
A) an Anzats suggests by an expansion of the horizontal velocity of the fluid in a infinity series in powers of
z2δ2 (with z the vertical space coordinated) and B) the fact that in two dimensions the vorticity ~ω is conserved
i.e.; D~ω/Dt = 0 (where D/Dt is material derivative). This results in a generalised Green-Naghdi model with
vorticity equivalent, mutatis mutandi, to a multi-layer model in place of the single-layer model. The very important
role played by the vorticity is explained. We analyse Green-Naghdi models with nil, normal, weakly and strong
vorticity. Solitary solutions for the horizontal fluid velocity u(x, t) and the free surface η(x, t) are exhibited and
plotted.


