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High resolution climatology
- towards climate change services

Large Eddy Simulation over three-dimensional mountain topography
M. Diebold (1), C. Higgins (1), M. Lehning (2), E. Bou-Zeid (3), and M. B. Parlange (1)
(1) Ecole Polytechnique Fédérale de Lausanne (EPFL), School of Architecture, Civil and Environmental Engineering,
Switzerland (marc.diebold@epfl.ch), (2) Institute for Snow and Avalanche Research (SLF-WSL), Davos, Switzerland, (3)
Princeton University, Department of Civil and Environmental Engineering, New Jersey, USA

A new generation Large-Eddy Simulation (LES) is applied to study wind fields and the influence of local
topography. In this study we focus on the implementation of three-dimensional topography in our LES algorithm
using an immersed boundary method. To validate the model, the LES results are compared with measurements
from wind tunnel studies taken from the literature.
The code is then used to model the flow across the Gaudergrat (at 2280m in the Graubünden, Switzerland) where
a field experiment took place in 2003, monitored by WSL scientists in the context of GAUDEX field campaign.
A flow perpendicular to the Gaudergrat appears even when the wind is blowing parallel to the ridge. We model
different situations with small changes in the direction of wind to investigate this cross-flow.


