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Urban hydrological modelling requires high resolution rainfall data to be able to simulate fast runoff processes and
related short response times. Over the last three decades, rainfall input into urban hydrological and hydrodynamic
models has often been restricted to a single rain gauge in or near the catchment, rendering rainfall input one of the
main sources of uncertainty in model calculations. In recent years, rainfall data from weather radars that provide
space-time estimates of rainfall are becoming increasingly available. C-band and S-band radars have been used for
operational precipitation measurements and offer spatial resolutions of 1km2 to several km2. This resolution is still
insufficient to meet the relevant scales of urban hydrology (e.g. Berne et al. 2004; Emmanuel et al., 2011, Schellart
et al., in press). Higher spatial resolution rainfall measurements can be provided by X-band radars, especially at
short range where attenuation is not yet a major factor.

At the Cabauw Experimental Site for Atmospheric Research (CESAR), an X-band Doppler polarimetric radar has
been installed as well as a dense network of rain gauges (Leijnse et al., 2010). Data from the C-band Doppler radar
at 25 km distance are also available for this site. A network of 11 rain gauges is to be installed in the city area as
well as a network of water level sensors in the stormwater sewers.

A selection of rain events is analysed based on the available rainfall measurement instruments for this site. The
events are used as input into a hydrodynamic model of the sewer system of the city of Utrecht, located between
CESAR and the C-band radar site. The effect of different spatial rainfall data resolutions and of rainfall data
uncertainty on hydrological response will be analysed for various sizes of catchments within the Utrecht sewer
system.
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