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The hydrological response in urban areas is generally fast due to the high degree of imperviousness, and it is
particularly sensitive to rainfall variability in space and time. For this reason, it is important to have a proper
characterization of spatial and temporal rainfall variability. In this work, we aim to investigate the effects of rainfall
and catchment scales on hydrological response sensitivity in urban areas. We classified storm core dimensions
using cluster identification above selected thresholds, and we used this characterization to investigate the influence
of rainfall variability on the hydrological response over the Charlotte, North Carolina metropolitan area in the
south-eastern United States. The watershed of Little Sugar Creek (111 km2) was studied using GSSHA, a physics-
based distributed hydrologic modelling system. Twenty-five rainfall events were chosen from a 15-year (2001 –
2015) high-resolution (15 min, 1 km2) radar data set, obtained from the National Weather Service (NWS) Next-
Generation Radar network (NEXRAD). Rainfall events were aggregated in space (3 km2, 5km2 and 10km2) and
time (30 min and 1 h) to obtain different rainfall resolution combinations to use as input for the hydrologic model.
Three dimensionless parameters, introduced in a previous synthetic study, were used to investigate the interactions
between rainfall and catchment scale and rainfall resolution required to obtain a chosen level of model accuracy.
The applicability of these parameters to different scales and local data is investigated in this study. First results
showed that cluster identification can be used to characterize rainfall spatial variability.


