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Abstract:

Polarimetertic weather radars have long been used to derive rain drop size distributions (DSDs) and
their spatial variations. The original paper by Seliga and Bringi published nearly 50 years ago showed
via theoretical calculations that rain fall estimates can be improved in accuracy if the added parameter,
the differential reflectivity (Zs) between the horizontal and vertical polarizations, is used in
combination with the backscatter reflectivity (Z) for horizontal polarization. This was soon followed
by practical demonstrations of Z, and Z4. measurements at S-band during field experiments. The use
of the S-band dual polarization measurements for radiowave propagation applications was also
demonstrated soon after the theoretical considerations, e.g. rain attenuation effects on
communication links and somewhat later on studies relating to interference due to hydrometeor
scatter. Since the original work back in 1976, applications of polarimetric weather radars have
proliferated. Applications include radar meteorology, hydrology, radiowave propagation, rain/ice
microphysics as well as non-meteorological applications such as smoke plume detection. Examples of
such applications will be presented as well as discussion on the uncertainties relating to rainfall
estimates and drop size distributions (DSDs). Factors such as drop oscillations, fall velocities, DSD
models and their impact on radar retrievals will be the main focus.
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