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Ice pellets (IP) and Freezing rain (FZ) occurred on 29 January 2016 in i)(/) S ) e, Ziismwm [Average@z rn ecipitation shape] — o
the Kanto region of Japan. This event was observed by the MACS-POL (MR EEE oo Tl Rain drops (15 mm)| |, ] WetIck Pelles (15m) [, [ic]Dryleé Pelltt (15mm)  [...,
advanced C-band solid-state polarimetric radar) and 2DVD (2D-video distrometer) and pharicose” o0 T 3000 _g H % _g H % _g H %
recorded by several meteorological observatories (e.g., Mito; 60km NE Tl on 1=K TfE200M g 25 5
from MRI) and some mountains. L z;gﬂn;;m/.ce‘é %ﬁz‘#?ﬁ%w cofSeSnl" i 15
We focused on the reason of Z,; increment at refreezing level, and the - kaWh 2314R23ijb rer—————— ;:m;awl:‘; ; | : & ﬂ & |
dynamical characteristics to determine refreezing. . . . S T
MACS-POL detected the refreezing from completely or partially melted 4.Analy5|s of mlcrophyS|cs [Diameter-Oblateness relation)
snowflakes by P}, (correlation coefficient) and ZDR (differential reflectivity). On the 4,1, M ACS-POL [AZ 40° Cross-section] N DRain | e OFast | w e @S'OW ]
other hand, 2DVD monitored two microphysical characteristics (Wet/Dry) ET i Azt tneatid—— - @Rair P e | I S e | I (It :
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of IP. It suggests that the increase in Z,; corresponds to the slight flatness
of wet IP.

VAD (Velocity Azimuth Display) analysis using doppler velocity of MACS-
POL suggested that the refreezing corresponded to the downward wind
area by enhanced convergence of the melting layer.
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Wet IP —— High Zpg signals (1.5~3 dBZ)
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4.4. The dynamical characteristics at refreezing
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MACS-POL IP and FZ (Rain at ground) observed separately. high zDR; ﬁd”“ X ,H.._h .rd“
Parameter Ze, Ve, Zor, 0o Kop (D np) -+ [Normal/MT]] B ﬁ > _ _ _
e e e bR IP were reported under the condition D [Time-series of MACS-POL Parameter and Dynamical component ]
Frequency 5370 MHz (C-band) - when High 7 (L i | ] oo
T GaAs Power FET (SO'Id state) wnen Hign Lpr (LOW O ht\)/ekl)r\],\?;vee[)erigornlifnd ton Low ] /@ (Quasi-Vertical Profile of AZ40° PPI) (Quasi-Vertical Profile of AZ40° PPI)
Peak Power 3.0 kW - when second High Z (Low p,) line occurred. L e
Antenna diameter 4 m (beam width 0.7°) (cross-section b Inar-nterpolated PP planes) ‘
Antenna speed 4 ypm (max 10 rpm) 4.2. 2DVD = =0T
Range gate spacing 150 m [Diameter-Velocity relation of rain and ice pellet period ] S ZEN
PRF 624 / 780 Hz (EL<g®) 936/ 1170 Hz (EL>=2") Rain time> clce pellets (IP) time> -
Pulse width 1 us (R<20km), 129 us (R>20km) (EL<8°) e S R —
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* Kumjian et al. 2013: A dual-polarization radar signature of hydrometeor refreezing in winter 2DVD and In situ observation at MRI gave information about precipitation types. - ?e ? o o ?me? S Temperature(® C)
storms. J. Appl. Meteor. Climatol., 52, 2549-2566. Ice-pellet microphysics were same as Nagumo and Fujiyoshi (2015). -
- Nagumo and Fujiyoshi 2015: Microphysical properties of slow-falling and fast-falling ice pellets - Fast falling IP —— Wet IP [P were observed under the condition

formed by freezing associated with evaporative cooling. Mon. Wea. Rev., 143, 4376-4392. - Slow falling IP —— Dry IP Downward wind across melting layer toward sub-freezing zone (Zemelting > ~20 dBZ)



