doi:10.11676/qxxb2021.001 Rt i

ET S KB IRIREEVWMNNE R IRIRFED

BEX' B OW OB N OREB K OF
PAN Jiawen' GAOL{® WEIMing’ JIANG Lula* CAI Jing’

—_

LRSI, HITT R4 )R, JEIT, 361012

2. MR SR, AM, 318000

3. A K ETRTVE 5 IFA5 D R BF oG, Bt {5 B TR RS, B AT, 210044

4. TUPWRGR, T, 315012

5. AT AR, ok, 364000

1. Laboratory of Straits Meteorology, Xiamen Meteorological Bureau, Xiamen 361012, China

2. Taizhou Meteorological Bureau, Taizhou 318000, China
3. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, NUIST, Nanjing 210044, China
4. Ningbo Meteorological Bureau, Ningbo 315012, China

5. Longyan Meteorological Bureau, Longyan 364000, China
2020-06-09 Y Hi, 2020-09-08 K A1,

WEAESC, Wi, BN, I, 2555, 2021, FE TS B0 fik R 1K UL A2 i AR AR 20 BT R AR, 79(1): 168-180
Pan Jiawen, Gao Li, Wei Ming, Jiang Lulu, Cai Jing. 2021. Analysis of the polarimetric characteristics of hail storm from S band dual

polarization radar observations. Acta Meteorologica Sinica, 79(1):168-180

Abstract This study aims to investigate the polarimetric radar characteristics of hail storm and application of these characteristics
for operational work. A total of 46 hail storm reports that have been observed with the S-band dual-polarization radar are used for this
study. Three polarimetric signatures, i.e., the polarimetric variables of hail at various height, Z;, column, the polarimetric TBSS, are
repeatedly found in these hail storms and analyzed with the focus on the differences between polarimetric signatures of large and
small hails. The study yields the following results: (1) The median value of Z; for large hails is higher than the value for small hails.
A significant overlap of the Z;, distributions for large and small hails is also present. (2) The variation of polarimetric variables of hail
is concentrated below the melting level. Compared with small hails, large hails have lower Z, and correlation coefficient (CC) values.
(3) The maximum height of Z,, column can reach the —10°C level in all of the hail storms, while 83% of large hail reports and 46% of
small hail reports show that the Z; column could penetrate the —20°C level. (4) The evolution of the Z; column height is an
appropriate index that can reflect the development of the hail storm. During a continuous hail process, the re-development of the Z,
column height occurs earlier than that of the hail storm. It is also found that the peak of Z,. column height usually occurs about 24 min
(median value) prior to a large hail report and about 11 min (median value) prior to a small hail report. (5) The polarimetric TBSS is a
good indicator for identifying hails aloft, especially when there are other precipitation echoes located radially behind the hail core. In
this study, the polarimetric TBSS can be found in all of the large hail reports and in 52% of the small hail reports.
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