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By exploiting an abundant number of extreme storms observed simultaneously by the Global Precipitation Mea-
surement (GPM) mission core satellite’s suite of sensors and by the ground-based S-band Next-Generation Radar
(NEXRAD) network over continental US, proxies for the identification of hail are developed based on the GPM
core satellite observables.

The full capabilities of the GPM observatory are tested by analyzing more than twenty observables and adopting
the hydrometeor classification based on ground-based polarimetric measurements as truth. The proxies have been
tested using the Critical Success Index (CSI) as a verification measure. The hail detection algorithm based on the
mean Ku reflectivity in the mixed-phase layer performs the best, out of all considered proxies (CSI of 45%). Out-
side the Dual frequency Precipitation Radar (DPR) swath, the Polarization Corrected Temperature at 18.7 GHz
shows the greatest potential for hail detection among all GMI channels (CSI of 26% at a threshold value of 261 K).
When dual variable proxies are considered, the combination involving the mixed-phase reflectivity values at both
Ku and Ka-bands outperforms all the other proxies, with a CSI of 49%. The best-performing radar-radiometer
algorithm is based on the mixed-phase reflectivity at Ku-band and on the brightness temperature (TB) at 10.7 GHz
(CSI of 46%). When only radiometric data are available, the algorithm based on the TBs at 36.6 and 166 GHz is
the most efficient, with a CSI of 27.5%.



