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In this contribution we will show recent progress obtained with the HCCS scheme (Hermitian
Compact Cubed Sphere). This scheme operates discrete differentatiation along great circles to
approximate differential operators on the sphere.

Recently this scheme has been evaluated on a new test suite suggested by Shamir and Paldor.
This test suite considers quasianalytic solutions of the Shallow Water equation on the full sphere.
These solutions are deduced from a mathematical analysis related to the one by Matsuno. The
goal of the test suite is to assess the accuracy on long physical times of dynamical core models for
propagation problems on the sphere. In particular, dissipation and dispersion are analyzed .

Our Cubed Sphere model is typically able to accurately propagate a Rossby wave for 1300
days in the barotropic regime on a Cubed Sphere grid with an equatorial resolution of 1 degree.
The dispersive error at final time is close to 2%. Moreover, the dissipation error is good even if a
dissipative filter in included in the scheme.

Another topic recently investigated is the time stepping of advection problems using an expo-
nential integrator based on Krylov subspace methods. The new scheme is unconditionnally stable.
An analysis of the new scheme in the context of the HCSS scheme is performed. As expected the
new scheme permits large time steps compared to the RK4 time scheme. The balance between
the additional cost due to the exponential scheme and the gain in time iterations will be shown.
This study with the exponential integrator on the advection equation is a first step in the use of
exponential integrator for nonlinear PDE.
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