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Hydrographs measured at multiple gauging stations within a catchment may differ strongly. The cause of these
differences are multiple, and may include climatic variability, as well as spatial heterogeneity of catchment proper-
ties, such as topography, geology, soils, vegetation, etc. In the attempt to understand which of these factors control
streamflow spatial variability in a specific environment, we propose an iterative approach for distributed hydrolog-
ical model development. We focus on the key decisions of how to discretize the landscape, which model structure
to assign to each landscape element, and how to regionalize parameters in space. The approach is illustrated in
an application to the Attert catchment in Luxembourg, where 10 stream gauging stations exhibit clearly different
dynamics. Our results indicate that geology has a primary control on the spatial variability of streamflow response.



