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Ice pellets (IP) and Freezing rain (FZ) occurred on 29 January 2016 in 
the Kanto region of Japan. This event was observed by the MACS-POL (MRI 

advanced C-band solid-state polarimetric radar) and 2DVD (2D-video distrometer) and 
recorded by several meteorological observatories (e.g., Mito; 60km NE 
from MRI) and some mountains. 

We focused on the reason of ZDR increment at refreezing level, and the 
dynamical characteristics to determine refreezing.
MACS-POL detected the refreezing from completely or partially melted 

snowflakes by ρhv (correlation coefficient) and ZDR (differential reflectivity). On the 
other hand, 2DVD monitored two microphysical characteristics (Wet/Dry) 
of IP. It suggests that the increase in ZDR 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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Polarimetric Characteristics and Microphysical Structure of a Freezing Rain and Ice Pellet Event 
in the Kanto Area on 29 January 2016
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4.3. The reason of ZDR increase at refreezing 
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4.2. 2DVD

2DVD and In situ observation at MRI gave information about precipitation types.  
Ice-pellet microphysics were same as  Nagumo and Fujiyoshi (2015).

・Fast falling IP Wet IP
・Slow falling IP Dry IP

VAD analysis
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IP were reported under the condition 
・when High ZDR (Low ρhv) line were lowered

below Ze bright band top.
・when second High ZDR (Low ρhv) line occurred.
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IP and FZ (Rain at ground) observed separately.
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【Time-series of MACS-POL Parameter and Dynamical component 】

IP were observed under the condition
Downward wind across melting layer toward sub-freezing zone (Zemelting > ~20 dBZ) 
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【Diameter-Velocity relation of rain and ice pellet period 】

(Cross-section by linear-interpolated PPI planes)
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Refreezing signature
(Kumjian et al., 2013)

MRI  IP period
21:27-22:40
23:14-23:44

1℃

2℃

3℃

4℃

0℃

MRI

Mito

January 29, 2016

21 JST (12 UTC)

January 29, 2016

21 JST (12 UTC)

January 29, 2016

21 JST (12 UTC)

Surface Temperature / WindRainfall distributionSurface Weather Map

50km 50km

AZ 40°Line of ②

[dBZ]

[dB]

[dBZ]

[dB]

HV

Kanto area

Meteorological Research Institute (MRI), Tsukuba, Japan, nagumo@mri-jma.go.jp

IP IP IP IP


