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Synopsis

In this study, we compared the relationship between the polarimetric parameters in
melting layer (ML) and the size of precipitation particles using the data obtained from
the RHI observation of the X-band polarimetric radar at Niigata City in 2019 winter. The
maximum value of Zy and Zpgr or the minimum value of pyy in ML corresponded
well to the mass-weighted diameter from disdrometer observation. In particular, the
maximum value of Zpg was confirmed to be below the empirical threshold in ML for
the case of small particle size. In addition, a comparison was made using indices
corresponding to the mass-weighted diameter of snow particles calculated from Zy and
Kpp above ML, and it was found that there was more variation than in the
mass-weighted diameter of raindrop on the ground. Therefore, a method to estimate the
density of snowfall particles is necessary because the value of the polarimetric parameter
in melting layer is considered to depend on the melting diameter.
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Table 1. Specification of WR-2100

Table 2. Specification of MRR

Frequency 9.65GHz
Sampling resolution 150m
Maximum coverage range 50km
Antenna diameter ¢0.75m

Frequency 24.1GHz

Sampling resolution 75m

Maximum coverage height 2325m

Antenna diameter ¢0.6m
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Fig.1 Example of MRR observation

Time — altitude cross section of (a)Z and (b)V
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Fig.2 Time — altitude cross section of increasing rate in

fall speed at case of Fig.1.
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Table 3 Threshold of developing method

Maximum value>30dBZ or,
Zy | Maximum value>20dBZ and corresponds to
maximum value of the azimuth

Minimum value < 0.97 and
puv | Diff. from terminate of extracted section >
0.04

Maximum value >0.8dB and
Zpgr | Diff. from terminate of extracted section >
0.5dB
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Fig.3 Comparison between mass-weighted diameter
on the ground and polarimetric parameter in

melting layer (a)Zy, (b)puy, (¢)Zpr
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Fig.4 Comparison between D,, and difference in Zpgr

above and within melting layer
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Fig.5 Comparison between index corresponding to
mass-weighted diameter (a) on the ground

and polarimetric parameter in melting layer
(a)Zy, (b)puy, (¢)Zpr
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