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Existing ground based radar networks have by far the largest potential to provide adequate space-time dis-
tributions of surface rainfall for any hydrological and also meteorological application. However, uncertainty
of the so-called Z-R-relations- the transformation of the measured radar reflectivity Z into an estimate of
the local precipitation intensity R- alone can cause errors up to 200%.

Thus we introduce a method which completely abandons the concept of local precipitation intensity
estimation by Z-R-relations. We hypothesize that an improved quantitative areal precipitation estimation
can be achieved by more extensively exploiting the spatial and temporal variability of the radar signals pro-
duced by the complete precipitation generating system, e.g. by a convective cell during its life span. This
concept will not provide instantaneous rain rates but we might be able to provide more reliable estimates of
rainfall integrated over time or space. We search for so-called Integral Radar Volume Descriptors (IRVD),
which can be derived from the three dimensional radar volume data and are supposed to contain relevant
information on the underlying precipitation process. This idea is not new; Doneaud et al. (1981) already
provided a first rough but insufficient rainfall estimate for hydological demands from radar data without
invoking a Z-R-relationship. They found that the total rainfall produced by individual storms can also be
estimated simply by considering only the horizontal extent and the duration of radarobserved precipitation.
Thus we extend the concept by adding further descriptors in order to enhance the accuracy of the estimates.

Initially, the analyses shown are based on pseudo-radar data and modelled rain rates from COSMO-
DE, a 2.8km resolution version of the regional forecast model COSMO of the European Consortium for
Modelling centered over Germany. Depending on whether information about the wind profile and the sur-
face elevation is used/available different selections of the following IRVDs provide rainfall estimates with
an relative error smaller 10% in the overwhelming majority of cases. The respective descriptors are the
area time-integral of the radar echo in excess of a specified threshold τ over the lifetime of the storm, the
horizontal expected value and the horizontal standard deviation of enclosed reflectivities at the ground, the
mean brightband fraction and its trend, the fractional area with reflectivities exceeding the threshold τ and
the orographic rainfall amplifier. Besides providing a first step to an alternative methodoloy toward quan-
titative rain estimation from radar observation, our approach might also help to validate the dynamics and
microphysics of precipitation generation in atmospheric models.
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