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Abstract :

Global non-hydrostatic simulations of mesoscale phenomena are possible with low computational cost with the ``small planet'' test bed available in the IFS at ECMWF. The dry non-hydrostatic dynamical core of ALADIN (Bubnova et al, 1995, B\'enard et al. 2009) has been adapted to the IFS and a series of non-hydrostatic phenomena have been explored on a reduced-size sphere (Wedi and Smolarkiewicz, 2009). 

However, an integral part of the validations of the non-hydrostatic version of IFS is to assess the diabatic generalisation of the Euler equations in mass-coordinate (Laprise, 1992) as implemented in IFS and their interaction with physical parameterizations. The feedback between the dynamics and the physics is tested in the small planet configuration with different physical packages for simulations of idealized convective storms. The results are compared with simulations performed by the Cloud Resolving Models Meso-NH (Lafore et al., 1998) and EULAG (Prusa, 2008). 

An other aspect of the validation is the comparison of the semi-Lagrangian dynamics of Arpege/IFS with classical flux form Eulerian advection schemes used for resolved deep convection simulations. The analysis of the coupling of a semi-Lagrangian dynamics with a bulk microphysics tuned for an Eulerian flux form scheme may help to understand some of the failings observed in Arome especially in the case of convection with low dynamical forcing. 
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