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The Dual-frequency Precipitation Radar (DPR) onboard the Global Precipitation Measurement (GPM)

satellite is the first of its kind, providing collocated radar reflectivity measurement with both Ka- and

Ku-band. In addition to retrieving hydrometeor vertical profiles, the dual-frequency configuration offers

additional insights in hydrometeor mean sizes (in liquid phase) and densities (in ice phase). In this study,

we use DPR onboard GPM to improve our understanding of microphysical processes in precipitation

systems. 

 

 

 

We focus on continental Mesoscale Convective Systems (MCSs) with leading convective edge and trailing

stratiform area. The majority of the well-developed MCSs have this type of structure. Two MCS frequent

regions in Northern Hemisphere are selected for our study: North American Great Plains and the West

Africa. Four-year GPM observations, between 2014 and 2017, are used for case selections. A total of 116

well-organized MCS cases are identified in North America, as well as 163 cases in West Africa. Overall,

West Africa has larger feature sizes with more volumetric rain per MCS. West African MCSs also have

higher echo top heights and lower brightness temperatures, indicating stronger embedded convection.

Despite these differences, statistical analyses show remarkable similarity in vertical Ku-band reflectivity

profiles, especially in the stratiform region. This indicates that the same microphysical processes, most

importantly collision/coalescence of ice-phase particles, are controlling ice particles’ growth rates in

both regions. When Ka-band reflectivity is added in our analysis, the ice-phase particles’ density

distributions are deduced from these case studies. Particle densities increase as they fall through the

convective region, which is a strong indication of riming process. On the other hand, their densities

remain nearly constant as they fall through the stratiform region, indicating mainly dry collection. Outliers

in the data analysis are also identified and studied. We found that these outliers occur mostly for two

reasons: the misclassification of MCS transition zone as stratiform, and radar’s partial beam filling both

at the edge of the strong convection and the weak edge of the precipitation system. Possible applications

of our study, including validating microphysical schemes in cloud-resolving models, implications in

convective/stratiform separation, will also be discussed.
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