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Analysis on raindrop spectrum characteristics of
a heavy rainfall process in Changsha

WU Yahao
(Hunan Meteorological Observatory, Changsha 410118, China)

Abstract: This article analyzes the characteristics of the raindrop spectral microphysical parameters of a
heavy precipitation process in Changsha, Hunan Province,on June 21,2015, and its variation with rain intensity,
showing that this heavy precipitation process is mainly affected by the combination of the upper—air trough, the
low—middle—level vorticity shear, and the surface cold air. Changes of radar echo intensity and rainfall intensity
with time are basically consistent. The time series of number concentration and rainfall intensity are highly
correlated, as well as the time series of radar echo intensity and the weighted average diameter. The standardized
intercept parameter increases significantly with the increasing rainfall intensity, while the shape factor decreases
on the whole, the multi—peak spectrum proportion in different rainfall intensity intervals further increases, the
distributions of lgV, and D, tend to be concentrated and their values are increasing, and the fitting correlation of
lgN,—R is poor when R =5 mm -h™. The average raindrop spectrum is unimodal. With the increased rain fall
intensity, the peak diameter increases slightly, the spectrum width increases gradually and the number
concentration of each rainfall scale increases significantly. The Z—-R relationship is Z=26.67R"* which could
better reflect the real raindrop spectrum, especially for the rapidly increased rainfall intensity.

Key words: Raindrop spectrum; the standardized Gamma distribution; IgV,—D,.; Z-R relationship



