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Abstract Rain drop size distribution (DSD) contains plenty of information, which reflects not only microphysical
characteristics of the rainfall, but also macro-physical properties like rainfall type, rainfall intensity and so on, and has
important applications in radar meteorology. In this study, 32 rainfall events data collected by a Parsivel laser
spectrometer at Nanjing from 2015 to 2016 are pre-processed and detailed statistics and analysis are conducted. The
Gamma-distribution functions of DSD have been fitted for stratiform, convective and mixed-phase rainfall. The Z-R

relationships have been established based on the dataset. Polarimetric variables like differential reflectivity Z;, specific
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differential phase K, and attenuation parameters are calculated, and the attenuation correction of C-band radar

reflectivity factor is tested and validated. The results are as follows. (1) Microphysical variables are less fluctuating for

stratiform rainfall, but they vary significantly for cumulonimbus rainfall. Middle-size raindrops contribute more to radar

reflectivity and rain rate for stratiform and mixed-phase rainfall, while big-size raindrops make more contributions for

cumulonimbus rainfall. (2) The DSD spectral width is the broadest for cumulonimbus rainfall and the narrowest for

stratiform rainfall. (3) The accuracy of rainfall estimate from radar measurements can be effectively improved using the

fitted Z—R relationship compared to that using the default Z—R relationship. (4) Effective attenuation correction of C-band

radar reflectivity factor based on the fitted parameters implies that the DSD statistics and fitting parameters are reliable.
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Table 1 Microphysical parameters and mean values of characteristic diameters for different rainfall events

WS RFIE 4 /mm
N R w Z

=%k £ /m™ /mm h™! /mg m™ /dBZ D, D, D, D, D, D,..
ST 1 121.1 0.71 473 34.07 0.784 0.851 1.294 1.091 1.121 1.573
2 153.53 0.92 61.23 36.54 0.8 0.86 1232 1.078 1.106 1.579
8 179.7 1.75 105.05 38.35 0.854 0.909 1.307 1.162 1.192 1.706
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Fig. 1 Contributions to rainfall microphysical parameter (number concentration N, radar reflectivity factor Z, rain rate R, water content /) from

different sizes of raindrops: (a) Stratiform rainfall; (b) stratocumulus rainfall; (¢) cumulonimbus rainfall
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Fig. 3  Variation of raindrop size distribution with time in stratiform rainfall on December 12, 2015: (a) 1053 BT (Beijing time); (b) 1143 BT; (c)
1233 BT; (d) 1323 BT; (e) 1413 BT; (f) 1503 BT; (g) 1553 BT; (h) 1643 BT
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Fig. 7 Scatter plots of u (form factor, dimensionless parameter) and A (slope parameter, units: mm™) calculated from measured raindrop parameters

and fitting curves of u and A: (a) Stratiform rainfall; (b) stratocumulus rainfall; (¢) cumulonimbus rainfall
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Fig. 8 Scatter plot of radar reflectivity factor Z versus rain rate R and the fitted relationship for cumulonimbus rainfall
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2016
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