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Analysis on Cloud Physical Characteristics of a Light Rain Process
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Abstract: Using the data detected by the W-band ground radar developed by China, the physical process of
a cloud system with light rain in Hefei was analyzed, and the microphysical parameters in the water cloud
and cirrus cloud were retrieved preliminarily based on the data from two different regions detected by the
ground and airborne W-band radars. The results showed that: (1) The corresponding height where the
echo intensity increased, and the Doppler velocity, linear depolarization ratio (LDR) and spectral width
suddenly increased was the top of melting layer. then the thickness of melting layer was initially estimated
according the LDR bright band. (2) Using empirical relations, the ice and liquid water content of cirrus
cloud and water cloud were retrieved, and the effective radius of ice crystal cloud particles were also ob-
tained using the derived formula. (3) Using bin-by-bin correction method in the groups, the echo intensity
of water cloud was corrected, then the liquid water content was retrieved based on the corrected echo in-
tensity, so the retrieval errors were reduced.
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Fig. 1

Detection echoes (echo intensity, Doppler velocity, LDR, and spectral width)

during 6 different periods of time on 6 September 2013
(a) 10:37—10:47 BT, (b) 11:16—11.:26 BT, (¢) 11:41—11.51 BT, (d) 12:59—13:09 BT,
(e) 14:34—14:44 BT, (d) 15:23—15:33 BT
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