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Representation of subgrid-scale variability in large-scale hydrological models using hydromorphological units
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Performance of large-scale (10*-10° km?) hydrological models using a coarse grid resolution (i.e. >10 km?) can be improved by incorporating subgrid variability of hydrological processes and model forcing. Modeling subgrid processes is traditionally
done using simple distribution functions based on digital elevation data. We propose a physically-based representation of subgrid variability using Representative Elementary Watershed (REW) approach [1]. A grid cell 1s disaggregated into a set of
REWSs corresponding to the geomorphology. An individual subgrid unit 1s divided into sub-zones to characterize the dominant hydrological processes. Mass exchange flux across these sub-zones within a REW and among other REWSs 1n the subgrid can
be modeled using a physically-based lumped equation (1.e. the closure relation). We focus on the quantification of concentrated overland flow (1.e. Hortonain runoff) flux exchange between the sub-zones within REW and in subgrid REWs.
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