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We derive a new dispersive shallow water equation that is biHamiltonian and thus possesses an
infinite number of conservation laws in involution. The equation is obtained by using an
asymptotic expansion directly in the Hamiltonian for Euler's equations in the shallow water
regime. Numerical experiments demonstrate that a typical compact initial condition breaks up into
a train of solitons. These solitons are traveling wave solutions that vanish at infinity and have a
discontinuity in the first derivative at their peak. We find the N-soliton solution and study its
elastic collision properties both analytically and numerically. The dynamics of the N-soliton
solution is equivalent to geodesic motion on a surface with delta-function singularities in its
Gaussian curvature.
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