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Abstract We describe the modelling of the Earth system over regions of varying spatial scale as a fully-coupled
system of atmospheric processes aloft, coupled with the atmospheric boundary layer, land surface processes, and
surface and subsurface hydrological processes. The interactions among the various component processes within
the Earth system over a specified region are described, and an approach for modelling these interactions toward
reconstruction of sparse hydro-climate data and assessment of climate change is discussed. The application of
the resulting Regional Hydro-Climate Model (RegHCM) to several regions around the world is presented.
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