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High-resolution regional atmospheric models are nested into coarser resolution
global circulation models (GCMs) to provide a more detailed representation of
regional  weather  features.  In  the  context  of  the  climate  simulations,  when
regional climate models (RCMs) are nested in GCMs, this technique is called
dynamical downscaling. There are several dynamical downscaling methods and
one-way nesting is the most often used one. It provides the large-scales, which
are well-resolved by GCM, to RCM through lateral boundary conditions (LBC).
This  requires  interpolation  of  coarse  atmospheric  fields  to  higher  resolution
spatial grid of the RCM domain. It has been shown that large scales of RCM can
significantly deviate from those forced at lateral boundaries by GCM. Also, the
RCM simulations are proved to be sensitive to the size of nested domain, its
position and geometry. Problems may arise since LBC are not the exact solution
of the nested model's partial differential equations. To answer this issue, LBC
are provided over a so called sponge zone and/or the large-scales are relaxed
within  RCM to  those  of  the  GCM.  The  latter  one  is  known as  the  spectral
nudging (SN) technique, which forces the RCM to adopt large-scales of GCM
over the entire domain and at the same time it allows the RCM to freely develop
small-scale  features.  SN  technique  eliminates  the  effect  of  domain  size  and
position and it is recommended to use with domains larger then few thousand
kilometers.  In  the  presentation  the  SN technique  will  be  explained  in  more
detail  and several sensitivity  studies regarding precipitation in RCMs will  be
presented. 
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