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On 12 February, 2019, a winter storm brought snow transitioning to ice pellets over Long Island, New

York. The event was observed with the nearby WSR-88D S-band radar (KOKX), as well as Stony Brook

University’s Ka-band Scanning Polarimetric Radar (KASPR). KASPR operates at 35.29 GHz (8.5-mm

wavelength); its 1.8-m diameter antenna produced a 0.32º beam width, affording high-resolution

observations of winter precipitation through surveillance scans, hemispheric RHI scans, and vertically

pointing scans. During the event, KASPR operated in full polarimetric mode, allowing measurements of the

full covariance matrix. This provides the standard polarimetric radar variables (ZH, ZDR, ΦDP, ρhv, LDR) and

those that are relatively unexplored: co-to-cross-polarization correlation coefficients (ρxh, ρxv),

co-to-cross-polarization differential phases (Φxh, Φxv). Additionally, Doppler spectra collected in vertically

pointing mode provide exploration of spectral reflectivity factor, spectral LDR, and, for the first time,

spectral ρxh. A conceptual description of these relatively unknown quantities will be presented. 

 

 

 

As the snow transitioned to ice pellets, KOKX revealed a pronounced refreezing signature. Though widely

documented, this signature has hitherto defied explanation. As observed by KASPR, the refreezing layer is

marked by (1) a drop in ZH, (2) increases in ZDR, LDR, and backscatter differential phase, and (3) decreases

in ρhv and ρxh. At vertical incidence, ZDR decreases to 0 dB, whereas the LDR enhancement remains; ρhv

and ρxh also remain reduced. This implies that particles are losing rotational symmetry as they refreeze,

though irregularities are randomly distributed in the horizontal plane. The reduction in ZH without a

commensurate decrease in fall speed implies the change in dielectric constant but not appreciable

change in size during refreezing. High-resolution Doppler spectra also reveal intriguing changes across

the size distribution of particles as they refreeze. These novel insights revealed by KASPR observations

allow for published hypotheses to be supported or refuted.
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