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In this work we present the results of the sensitivity study using the mesoscale meteorological Polar Weather Re-
search and Forecasting model (Polar-WRF) for high-resolution dynamical downscaling done over the Svalbard
area. In total, 36 unique simulations were performed for January 2009 and June 2008. For each model run, we have
used different configuration of physical parameters, including the tests of long and shortwave radiation schemes,
planetary boundary layer, microphysics and cumulus parameterizations. Additionally, two model runs were tested
using the same configuration for physical parameterizations, but with two different digital elevation models: the
default one as provided in the WRF Preprocessing System, and a high-resolution layer available for the Svalbard
area. The sensitivity of the model in terms of spatial resolution is also analyzed, as the Polar-WRF model was
configured using three-way nested domains with 27km, 9km and 3km grid cell resolutions.
The results were compared against meteorological observations gathered at 9 weather stations. These preliminary
results show high sensitivity of the obtained dynamical downscaling geophysical fields to the selected model con-
figuration. For example, mean values of Pearson correlation coefficients for near-surface air temperature may vary
from 0.3 up to 0.73 in June and from 0.79 up to 0.97 depending on analyzed locations. Significant differences
of stations mean error (ME) distributions occur for longwave radiation schemes (particularly for CAM and New
Goddard). This study is an attempt to address the most optimal model configuration for the area of Svalbard in
order to downscale a future climate scenarios as accurate as possible.


