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Approximate equations for slope Λ and shape μ parameters of the gamma raindrop 

size distribution (DSD) are derived from theoretical considerations on the basis of the 

reflectivity-weighted mean terminal velocity VT and Doppler spectral width σp of the 

raindrop echoes. These approximate equations are then corrected to reduce the error by using 

the long-term ground-based disdrometer measurements. We applied these equations on the 

VHF-radar measurements (i.e., reflectivity-weighted mean fall velocity and Doppler spectral 

width) to estimateμandΛaloft. The effects of the vertical wind velocity on the VHF radar-

estimated μ-Λ and σp-VT values are investigated.  

The result shows that there is a tendency for theμandΛvalues to increase with an 

increase of the upward wind velocity. In addition, the terminal velocity and the spread of the 

DSD estimated from the precipitation echoes are strongly related to the vertical air velocity. 

The stronger the upward vertical air velocity is, the larger the terminal velocity and the 

smaller the spread of the DSD will be. The dependence of the estimatedμandΛvalues on 

the vertical wind velocity is very likely caused by the updraft that can support and carry away 

the smaller raindrops in the original drop size distribution in the radar volume. Consequently, 

the DSDs aloft are truncated and the correspondingμandΛvalues estimated from the radar 

returns tend to be larger. To confirm this assertion, we intentionally truncate disdrometer-

measured DSDs at small drop size end and calculate corresponding μ and Λ values. The 

results show that the distribution patterns of theμ-Λscatter diagrams of the truncated DSDs 

bear strong resemblance to those of the radar observations, both of which are very different 

from those obtained on the ground. 

 


