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The Dual Frequency radar (DPR) equipped on the Global Precipitation Mission (GPM) core 

satellite is a unique and excellent tool for measurements of rain and snow. The radar algorithm 

for snow fall rate estimate is different from that for rain. Thus, hydrometeor classification is 

needed for precipitation measurements as a first step. Backscattering properties are sensitive to 

particle size. Because snow particles are larger than raindrops in size, different backscattering 

properties of rain and snow are expected depending on radar frequencies. The different 

properties have been used to classify hydrometeor type for the DPR measurements: the dual 

frequency ratio (DFR) which is a ratio of radar reflectivity at Ku-band to that at Ka-band,has 

been applied for hydrometeor classification. The DFR is also sensitive to attenuation properties. 

For dry snow, radar attenuation is almost negligible. In contrast, significant attenuation appears 

for rain in particular for Ka-band radar. This different attenuation property can be used for 

hydrometeor classification. In the present study, we focused on the attenuation effects on the 

DFR and made simulations for radar-received signals in rain and dry snow conditions for the 

GPM-DPR configurations. Based on the results of simulation, we have developed a method to 

identify regions of dry snow and rain from vertically sequential data of the DFR and Ze(Ku). 

Because the attenuation effects appear only in rain region, the scattering medium can be 

identified as liquid precipitation if we detect the attenuation effect in the measured DFR. To 

detect attenuation, we apply the vertical variation of ratio of the DFR to Ze(Ku) as a measure of 

the attenuation effects in rain region. The algorithm was examined by using the GPM-DPR 

observed data for the validation, showing clear increasing tendency with decreasing altitude of 

the ratio in relatively intense rain regions. 
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