
Geophysical Research Abstracts
Vol. 19, EGU2017-7784, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Adaptive Grid Refinement for Atmospheric Boundary Layer Simulations
Antoon van Hooft (1), Chiel van Heerwaarden (2), Stephane Popinet (3), Steven van der linden (1), Stephan de
Roode (1), and Bas van de Wiel (1)
(1) Department of Geoscience and Remote Sensing, Delft University Of Technology, The Netherlands , (2) Department of
enviromental Sciences, Wageningen University and Research, The Netherlands, (3) Institut Jean le Rond d’Alembert,
Université Pierre et Marie Curie, Paris France

We validate and benchmark an adaptive mesh refinement (AMR) algorithm for numerical simulations of the
atmospheric boundary layer (ABL). The AMR technique aims to distribute the computational resources efficiently
over a domain by refining and coarsening the numerical grid locally and in time. This can be beneficial for
studying cases in which length scales vary significantly in time and space. We present the results for a case
describing the growth and decay of a convective boundary layer. The AMR results are benchmarked against
two runs using a fixed, fine meshed grid. First, with the same numerical formulation as the AMR-code and
second, with a code dedicated to ABL studies. Compared to the fixed and isotropic grid runs, the AMR algorithm
can coarsen and refine the grid such that accurate results are obtained whilst using only a fraction of the grid
cells. Performance wise, the AMR run was cheaper than the fixed and isotropic grid run with similar numerical
formulations. However, for this specific case, the dedicated code outperformed both aforementioned runs.


