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Radar-based retrievals of snow microphysics rely on a number of assumptions about microphysical properties 

of snow, i.e. shape and mass of snowflakes, and about their connection to scattering properties of ice particles. 

Validation of these assumptions is a challenging task and often is limited by the lack of coinciding remote 

sensing and snow microphysics measurements and associated retrievals. To address this gap, a snow 

measurement site at the University of Helsinki measurement station in Hyytiälä Finland was established in 

collaboration with FMI and NASA GPM GV program. At the site a comprehensive suite of precipitation ground 

instruments is collocated with remote sensors, such as multi -frequency radars and lidars. The nearest FMI 

weather radar located 64 km west of the site performs RHI scans over site every 15 min and volume scans 

every 5 min. 

To link multi-frequency radar observations to snow microphysics retrievals of physical properties of 

snowflakes, namely mass-dimensional relations, terminal velocity- diameter and shapes and fall velocity are 

carried out. To insure that the retrievals are meaningful different methods utilizing d ifferent sets of 

instruments are applied for the retrievals. The retrieved m(D) and Z(S) relations are used to perform the 

following studies: 

 Direct validation of the GPM snowfall QPE. This is carried out by applying retrieved Z(S) 

relations to the FMI radar observations and comparing those to the GPM retrievals. 

 Investigating the connection between multi -frequency radar observations and 

microphysical properties of falling snow. Given retrieved m(D) relations, sensitivity of the 

radar retrievals to assumed particle scattering properties is established by comparing 

computed and measured reflectivity values at X/Ka/W-bands. 

 As a part of the study it was found that quantitative snowfall estimation can be greatly 

improved by utilizing dual-frequency radar observations, i.e. at X and Ka-bands.  

 It was also found that knowledge of degree of riming is of secondary importance for radar-

based microphysical retrievals. This was quantified by deriving rime mass fraction from 

surface precipitation observations. 


