GABLS4 models intercomparison experiment: presentation of the case and first results with LMDZ5 model
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Laboratoire de Glaciologie et Géophysique de l’Environnement (LGGE)
Numerical weather prediction and climate models still show large biases in their representation of the atmospheric boundary layer under stable conditions. This is mostly due to the limits of turbulence parameterizations in strong stratified regimes and to surface modeling. To enhance our knowledge on very stable atmosphericboundary layers and to improve their representation in models, a fourth case of the international GEWEX Atmospheric Boundary Layer Study (GABLS4) has been launched. It consists in an intercomparison of 1D simulations over Dome C on the antarctic plateau. This place can be considered as an "ideal laboratory" for studying atmospheric processes particularly in strong stratifications. Indeed, the landscape is a white homogeneous and flat snow desert covered by iced sastrugis and its atmosphere is very often affected by strong temperature inversion in the lower layers. Moreover, the presence of the french-italian station Concordia has allowed a fine instrumental sampling of the boundary layer therein during the last years. The simulations GABLS4 focus on a 2 summer days period with convective boundary layers during the day and very stable boundary layers during the night. We present here the GABLS4 case and the in-situ observations that are used to evaluate the models. The simulations carried out with the french model LMDZ5 are then analysed. In a first approach, LMDZ5 captures most of the main features of the summer Dome C boundary layer like the diurnal cycle, the strong nocturnal inversion and the nocturnal jet. However, a refined anaylis shows points of divergence between model and observations with particularly the absence of a nocturnal residual boundary layer and low ice cloud formation in the simulations. The sensitivy of model parameters like the surface roughness length and the height of the first level are finally discussed.

