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Differencein dual-polarization signatures between a severe hail
supercell storm and a heavy precipitation supercell storm
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Abstract: Using Qingdao dual-polarization CINRAD/SA data, conventional observations, and data of
regional automatic meteorological stations, the differences in polarimetric signatures are analyzed between
a severe hail supercell storm, which occurred in Zhucheng, Shandong on 16 August 2019, and a heavy
precipitation supercell storm, which occurred in Gaomi, Shandong on 3 August 2020. The results show
that the common features include Z,; arcs on the updraft side in the low level of storm, as well as Z,;
rings, deep Z; columns, and K, columns around the strong updraft regions. The major differences are
that the Zhucheng severe hail supercell storm has stronger maximum reflectivity, higher height of

maximum reflectivity, stronger mesocyclone rotation intensity and storm top divergence intensity, but
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lower height of Z,; column and K, column, and narrower width of Z,; column and K, column. The

strong mesocyclone rotation intensity and storm top divergence intensity are conducive to the overhang of

storm core and the growth of hails. The wider and deeper updraft in Gaomi supercell storm brings the

liquid or incompletely melted small ice particles with higher concentration to a higher height, resulting in

higher Z,; column and K|,, column. The vertical distribution of humidity and the vertical profile of wind

play a key role in the storm intensity and weather situation. The Zhucheng supercell storm occurs under

the conditions of drier vertical humidity and northwest airflow, and results in severe hails; the Gaomi

supercell storm occurs under the conditions of wetter vertical humidity and southwest airflow, and

generates high-intensity precipitation.
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Fig.1 Storm location and composite reflectivity of Qingdao radar

2020 4 8 H 3 H 08:00, 520 R 58 A 2 25 il 5
oty i (AT R @il ) AMEI P R i 500 hPa
BB HOTE NS A8 A MR R s T Jb b
—iff ,fIKJZ 850 hPa LR RS &R A Jre BTk el rg 5 1l
KRR 2 28 A%, RlEdel 588 dagpm £k
PP IR ST A I, SEA R A [ B A, i
KRR 7= A A T ) A P B R BB X, IR
P (£ 1) Bon, K F883K, LL BU)N, CAPE %008 T
JE AR EATIAS g AR5 B (0800 5 2000 X L JLF-
WA 1Q 8K, TR R /N, A W BT

J2,0 CIZEE (H,) Rl iR ER 0 CJ2 (Hy,, ) BH,
ANFIT Hb T BRUKES . R 15:00 ERAS P43 #7 95
(F e = " E5dE) iTLLE B ZIET 1| h, &%
bas K $880H B/, Ar 38K, CAPE B i Jin i (4
618 J-kg ' oA, IR)Z VWS A Frisi 55, )2 VWS B
9855 ,500 hPa XU FEAR B A AL,
PRUGEFEAA L, 8 A 3 H # [k RS HA H ol
() CAPE | TE K1y 1Q | TEAR (4 44 T 5E 45 55 B ( lifting
condensation level, LCL) FI%5 = #Y 0 °C JZ 572 £k 0
CIZ8m , WRIZFLZ 8 BRI AR B B3/

®1 BRRZ=NEMES

Table 1 Environmental physical parameters at Qingdao sounding station
VWS VWS 500 hPa hP:
i K ¥ A LI CAPE/ (0-6km)y  (0-3Kmy/ B/ SJ.;(L) r‘ﬂ/d 10/ Hyy, H, TRE#EE LCL
/C /C /C (J-kg_l) . . . . (g-kg_l) km /km /C /m
(m-s™) (m-s™")  (mes™h)  (°)
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Fig.2  Dual-polarization parameters of Qingdao radar at 15:24 BJT 16 August 2019
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Fig.3 Vertical section of dual-polarization parameters of Qingdao radar at 15:24 BJT 16 August 2019
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