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Abstract 

[bookmark: _GoBack]Despite the gradual improvement in representing the climate system by climate models, as one of the most complex process in earth system, its representation by climate models is still very limited. Due to the use of different algorithms in different climate models and downscaling techniques, they cannot provide a unique climate projection. As a result, this study attempted to address the question that do regional climate models (RCMs) and their driving global circulation models (GCMs) have a difference in their influence to the quality of downscaled rainfall data in CORDEX data archive. Such an explicit evaluation has a particular importance for climate modelers and paves a way to further improvement. The evaluation was done at basin and grid level. The evaluation was first between models with similar RCMs but different GCMs while the second was between models with similar driving GCMs but different RCMs. As the RCMs evaluation result shows, there is a considerable difference in RCMs downscaling skill to the given GCMs. From all the five RCMs, climate models with the use of REMO2009 and CCLM4 in their downscaling outperformed the other climate models in all evaluation metrics considered. The two least performing climate models were those that used HIRHAM5 for downscaling. Driving data from GCMs were also found with more or less an equally important role in determining the quality of downscaled rainfall. In the datasets used in this study, nine GCMs were involved for downscaling and MPI-ESM-LR driven climate models had an outstanding skill. As far as the difference in RCMs and GCMs is concerned, the variation in rainfall output is not a surprise. Thus, for better understanding of how the climate operates and for a more reliable future projection, climate modelers have to investigate the reason behind the weakness and strength in each GCMs and RCMs.
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