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Drop Size Distribution (DSD) plays a key role in developing rainfall retrieval algorithms. It 

is defined as the number of drops per unit volume of air and per unit of drop diameter 

interval. The instruments called disdrometers measures the size of drops falling through a 

small measurement area or impacting on sensing surface in a given time interval from 

which DSD is estimated using drop fall velocity that can be both assumed or measured by 

some disdrometers. DSD can be expressed as the product of the concentration of the 

raindrops in a volume of air by a probability distribution (pdf) of the drop size in the unit 

volume of air. The pdfs defined by two parameters proposed so far are the gamma (by far 

the most popular), the lognormal and Weibull. The 2D video disdrometers (2DVD) 

deployed by the GPM Ground Validation Programme have made available large 

drop-by-drop datasets collected at different locations. We performed a statistical analysis of 

such datasets to evaluate the absolute performance of the three distributions mentioned 

above considering also the role of the relation between drop terminal velocity and diameter. 

Using both complete and truncated maximum likelihood methods we fitted more than 

42.000 1-minute drop spectra from HyMeX SOP1 in Italy, MC3E (Oklahoma), IFloodS 

(Iowa), and the IPHEx (Appalachian Mountains, US). The Kolmogorov–Smirnov test was 

used to verify the adequacy of the fittings and a specific model selection technique to 

evaluate the relative quality of each model. In general, the three distributions were 

appropriate, but all of them are adequately supported by statistical goodness-of-fit tests 

only for limited samples sizes. The gamma is ranked as first, pointing out the 

adequateness of light-tailed pdfs. However, the heavy-tailed lognormal pdf is the best in 

a significant number of cases, typically characterized by high values of maximum 

diameter, rainfall rate, and mass spectrum mean diameter. The opposite is valid for the 

Weibull distribution. However, in ∼ 60% of the samples the use of the distributions 

considered in this work is not statistically supported by the KS goodness-of-fit test.  


