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One of the main challenges in geophysical fluid dynamics (GFD) is the long-time accuracy
of simulations at low computational cost. The design of numerical algorithms correspond-
ingly requires careful consideration of both stability and computational efficiency. We
investigate the use of structure-preserving multisymplective methods for dispersive wave
problems and focus on the Korteweg-de Vries (KdV) equation

Many partial differential equations (PDEs) in the GFD literature have a Hamiltonian
structure with additional conservation laws for, i.e., mass and momentum [1]. The stabil-
ity of numerical methods is often connected to the preservation of the underlying math-
ematical structure in the discrete model [2]. In this contribution, we analyse several
structure-preserving numerical methods for the KdV equation and investigate in 1D and
2D the capturing of soliton solutions. We compare the multisymplectic finite-difference
scheme by [3] with the finite-volume based method by [4] that explicitly conserves several
integral invariants of the flow. Accuracy is determined through comparison with a highly
accurate pseudo-spectral method at sufficiently high spatial resolution.

The multisymplectic integrator is more accurate and stable at coarse grids compared to
the conservative finite-volume based method at only a marginal increase in computational
cost. The findings on the 1D system are instrumental for higher dimensional problems.
We will extend the analysed structure-preserving methods to two-dimensional flows, which
are the basis of several GFD models.
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