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Measurement campaigns conducted in: 
 
•   Greeley, Colorado (April – Oct 2015) 
     2DVD, MPS, Pluvio, all inside DFIR, plus POSS  
     CSU-CHILL radar (13 km range) 
 
•    Huntsville, Alabama (From Feb 2015) 
     2DVD, MPS, inside DFIR plus POSS,  
     Another 2DVD outside DFIR and ARMOR (C-band) 

 Reference:  
 Thurai, M. P. Gatlin, V. N. Bringi, W. Petersen, P. Kennedy, B. Notaroš, and L. Carey, 

2017:  “Toward Completing the Raindrop Size Spectrum: Case Studies Involving  
2D-Video Disdrometer, Droplet Spectrometer, and Polarimetric Radar 
Measurements”, J. Appl. Meteor. Climatol., 56 (4), 877–896. 

Background 



 DSD spectra down to 0.15 mm 
 

 Our new results pointed to the need for additional work on 
modeling the full DSD spectra.  
 

 In this paper, we consider the generalized gamma DSD  
      with the 4 parameters: N0’, Dm’ and c and μ 
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Background 



Model Testing 

For example:  
Lee et al, 2004 

Note: µ is allowed to go -ve 



Data & Fitting 

Composite DSD 

More accurate   for ≤ 1.2 mm 
More accurate for > 1.2 mm 
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(b) 

Near Greeley, Colorado 

2DVD,  MPS,  Pluvio,  inside DFIR,  Plus POSS 

Data & Fitting 



(a) Light precip 
17 Apr 2015 

Data & Fitting 

Near Greeley, Colorado 

Instrumention  
site 



Near Greeley, Colorado 

Data & Fitting 

(b)  Convective rain 
17 Apr 2015 

Instrumention  
site 



Data & Fitting 

Near Greeley, Colorado 10 Aug 2015: large drops 



Data & Fitting 

23 May 2015: Heavy rain 



(Sanity Check) 

Data & Fitting 

23 May 2015: Heavy rain 



11 Apr 2016, UAH 

Data & Fitting 



Data & Fitting 

30 Nov 2016, UAH 



Error Residuals 



Normalized DSDs 

Note: the flare 

 Invariant/stable ..? 
Probably 

D/Dm’ 

D/Dm’ 



Conclusions 
 Testing of the G-G model against our datasets of the 

composite MPS-2DVD DSDs has highlighted its 
suitability to represent the full spectra. 

  
 Analysis of error residuals has indicated that although 

minim error can be reached in the c - µ  domain, if one 
allows 10% error tolerance, then c can vary over a 
significant range.  

 
 µ  on the other hand appears to be more sensitive, and 

lies within a narrow range.  
 
  Normalized DSDs appear to be stable, to a large extent  
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Family of curves 
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