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Space-time variability of rainfall, drainage network structure and local runoff generation properties, including land
use — land cover and geologic characteristics, shape the catchment response to storms. However, the importance
of the various sources of space-time variability may change with the severity of the flood. In this work we will
test the hypothesis that space-time variability of rainfall and drainage network structure dominates over land use
— land cover contrasts and geological properties of the basin in determining the flood response. This domination
tends to increase with flood severity. The analysis is based on hydro-meteorological data from a number of flood
and flash flood events of varying intensity that occurred on the Posina basin, a 116 km2-wide mountainous basin
in Northeastern Italy. Runoff data are available at the outlet river section and at two internal stream gauge stations,
which provide information on the internal status of the catchment. The analysis is integrated through a physically-
based distributed hydrologic model used to simulate the runoff response at several sections of the river network. The
study basin is characterized by a marked spatial variability of both land use and geological properties, which are
reflected in contrasting local runoff generation properties. We use an analytical framework proposed by Viglione
et al. (2010) to identify in a parsimonious way the control of the different sources of space-time variability on the
catchment response. The assumptions at the base of the method provide enough complexity to make the method
useful, but are simple enough to avoid overwhelming detail. Results from the analytical approach are contrasted
with outcomes obtained with the distributed hydrologic model.



