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Today, several high-resolution radar rainfall products for use in hydrology are readily available across the

globe. Compared with gauges, radar provides superior spatial coverage, leading to more insight into the

spatio-temporal characteristics of rain events and their link to hydrological response. However, when it

comes to accurately measuring small-scale rainfall extremes responsible for urban flooding, many

challenges remain. The most important of them is that radar tends to underestimate rainfall compared to

gauges. The hope is that by moving to higher resolution and making use of dual-polarization, these

mismatches can be reduced. However, this is a delicate issue as higher resolution and more elaborate

retrieval algorithms also lead to higher noise levels and uncertainties. Each country has developed its own

strategy for dealing with this problem. But since there is no common benchmark, improvements are hard

to quantify objectively. This study sheds new light on this issue by providing a multinational, multiscale

analysis of radar’s ability to capture heavy rain events. The work is performed within the context of the

joint experiment framework of project MUFFIN (Multiscale Urban Flood Forecasting), which aims at better

understanding the link between rainfall and urban pluvial flooding across scales. 

 

In total, 6 different radar products in Denmark, the Netherlands, Finland and Sweden were considered.

The top 50 events for each country were used to quantify the overall agreement between radar and

gauges and the errors affecting the peaks. Results show that the overall agreement between radar and

gauges in heavy rain is fair, with multiplicative biases in the order of 40-70% and correlation coefficients

of 0.7-0.8 across countries. Still, the average errors affecting the rain rates remained large (120-150%),

increasing with intensity to reach 180-300% at the time of the peak. Products with higher spatial and

temporal resolution agreed better with the gauges. However, for catching the peaks, the ability to

combine radar measurements from multiple viewpoints seemed to play a more important role than

resolution. The use of dual-polarization and phase information (e.g., Kdp) resulted in slightly better overall

performance. However, improvements were marginal and similar performances could be achieved by

using a simple Z-R relationship and applying a mean field bias-correction.
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