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A Theoretical Study of Estimations of Rain and Hail Rates
in Mixed—Phase Areas with Dual Linear Polarization Radar

Liu Liping
(Chinese Avademy of Meteoralogical Scienve, Beijing TO0081)

Abstract By using the model of hail shape, orientation and size distributions of rain and hail, the
values ol reflectivity (Zy; ), differential reflectivity (2 g } and differential propagation phase shift (Kyp )
in rain and hail areas, and contributions of ramn und hails 1o those parameters arc examined. The results
show that the reflectivity of hail measured by C band polarization radar decreases with hail rate when
hail rate is large, the Kpp in hail is related with the shape, orientation and size of hail. In the mixturc of
ratn and hail, the main contribution ol Z,, is from hail, and rain is primary factor to affect Xpp, and
both rain and hail have contribution to Zpr ,and Zy and K5p in rain have good correlation. Then we
introduce a simple method to estimate hail and rain rates in mixed phase area with Z|;.

Zpp 4and Kpp ., analyze the measured errors with size distribution, radar measurement errors and effects
of hatlon Kyp .

Key words: Doppler radar; rain; hail
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