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In snow, the specific differential phase (KDP) measured by dual-polarimetric cloud radars is often considered
an indicator of high concentrations of small, nonspherical particles. However, KDP also depends on other
hydrometeor characteristics such as density, orientation, phase, and size. Determining the contributions of
various hydrometeors to observed KDP values is challenging and typically addressed through modeling ap-
proaches.
During thewinter of 2022-2023, we deployed an innovative simultaneous-transmission-simultaneous-reception
(STSR) Doppler W-band cloud radar (LIMRAD94) operated at 40deg elevation angle alongside a novel video in
situ snowfall sensor (VISSS) in the Colorado Rocky Mountains. These observations supplemented the exten-
sive measurements of the Atmospheric Radiation Measurement (ARM) Surface Atmosphere Integrated Field
Laboratory (SAIL) campaign, which also featured Ka-band and X-band radars. The VISSS provided valuable
particle data, including size, number, shape, and complexity.
Our analysis of high-KDP fall streaks, combined with in situ data from the VISSS, revealed that similar KDP
magnitudes were produced by particle populations with significantly different number concentrations and
mean mass-weighted particle diameters. By analyzing additional radar variables such as spectral differential
reflectivity, reflectivity, spectral width, and correlation coefficient, we aim to understand when and how small
and large particles contribute to the observed KDP magnitude. Moreover, we explore the influence of external
factors, such as turbulence layers and synoptic fronts on polarimetric radar measurements.
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