A, % Vol.51 No. 1
METEOROLOGICAL MONTHLY January 2025

iy 5%

14
25

:ug

%1
1

WG I, R R L4, 2025, B T RUR IR TR A M FY-4A TUR BRI — O Bk R B UK B T AR AE 43 AT LT . R4, 51 (1)

68-84. Yang X J.Tang M H,Yuan T,et al,2025. Analysis on early warning characteristics of an autumn severe hail in Hunan

Province based on dual-polarization radar and FY-4A satellite data[ J]. Meteor Mon,51(1) :68-84 (in Chinese).

EFWRIRE X FY4A DEBS B — % E
T BIKEMERFED T

7]% %E&%l,g }%H}] Hiz.s 7%2 %%1,3 2z EI)E] 7‘].2.3 ﬁj "}T ,3)1‘2,3
1 WM A K R MM 423000
2 HMEME A% G, K 410118
SARMRBRKHELE ALK E, K 410118

B OE . 4R TIRCTE UK W I T B L TR AR T A A S DY S AR (FY-4A) ¥Rk, X 2023 4 11 7 17 — U LA K
TR VK A R HEAT A AT BT L TUEARAE . DR R (1D TR VKRS o 8 0 B R XU 7= R 7 I B I B 3 T O o OKOT I 3%
HF Zn =65 dBz) Ji& 845 U M 1T, A0 56 R E(CCY<C0. 9, 22 4L WA B 3 (Kop) R 251 L 22 43 KU 3R R F (Zow ) 2 —3~0 dB. Xt
N EARZ=5 em B RIKE R SR E . (2) Zo bk B FFFIF B AT RAL b FHA00 09 sl A5 . Zow 25 & CC A B TG =
PRIBUS (TBSS) #1155 SR ARAE . 58 [0 38k T B 0O o 8 % 8 0 B O X8 O ) Je B B A AR A 1 48 s A L &5 6 Wi T e ok 8 73
ARBIHLGA 12 min L b, MGG R G R 1 R TBSS 4 B2 38 B 52 LAY 73 km, TBSS 9 1 B X% T00 48 HI S W] b vad 55
ﬂiﬁ&ﬁkﬁﬁﬁlﬁlﬁﬁu 17 min P b, (3 UKEL B 2 KK A X35 KR = B AR S R (TBB) . = TR B (CTT) . = T B (CTHD
SIECTPY BB R XX R AF . BB F/EMIKE s ZRAEBE LI, TH TBB< —58C,CTT<<—56C,CTH=

13 km,CTP<{180 hPa H TBB<C—52 C i B4R R KIE R FYAA P EKBIKE ZHES 219 WM W2 45, (4)TBB ik
8 U ke A I T A A P DT 4R BT 11 min B B . 13,3 pem H1 10, 8 o 38 3 55 36 25 X1 0K 00 R R RS 5 R B fEORE

6.5 pm A1 10. 8 pom 3 38 5 Tl 252 D00 AE 50 3 X 900 1 00 8 A o X KRS 2 35 I G R TR 2 R T R
KW KB K WURIRTE IS FY-4A TR B8 bR 8 Bk = S (TBSS)
B 43S P156,P412 XEAFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2024. 111201

Analysis on Early Warning Characteristics of an Autumn Severe

Hail in Hunan Province Based on Dual-Polarization Radar

and FY-4A Satellite Data

YANG Xiangjing'?® TANG Minghui®* YUAN Tao'® LAN Mingcai”® PENG Tingting”"’
1 Chenzhou Meteorological Office of Hunan Province, Chenzhou 423000
2 Hunan Meteorological Observatory, Changsha 410118

3 Hunan Key Laboratory of Meteorological Disaster Prevention and Mitigation, Changsha 410118

Abstract: In order to improve the monitoring and early warning capabilities for autumn hail, based on the
dual-polarization radar and FY-4A satellite data, this paper analyzed a rare autumn severe hail process that

occurred in Hunan Province in November 2023, and discussed its early warning characteristics. The findings
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are as follows: (1) The severe hail process was produced by supercell hailstorms. In the hail stage, the
bottom of the strong echo center with horizontal reflectivity factor Zy =65 dBz was close to the ground.
the correlation coefficient (CC) was lower than 0. 9, the specific differential phase (K;p) was a cavity, and
the differential reflectivity factor (Zpz) was —3—0 dB. These corresponded to the condition for the fall of
large hailstone with diameter > 5 cm, and matched with the observation. The rise and fall of the Zy; col-
umn can characterize the strengthening and weakening of updraft, and the Zpz with CC can identify three
body scatter signature (TBSS) and side lobe characteristics. (2) The area of strong echo and the height of
centroid were good indicators for different development stages of supercell. Combined with monitoring,
the lead time of early warning of hail can be improved by more than 12 min. During this severe hail
process, the length of TBSS caused by the supercell reached 73 km which is rarely seen. The emergence of
TBSS and the divergence of the storm top showed a significant weakening trend, which was 17 min more
earlier than the occurrence time of hail. (3) Hail and thunderstorm gale appeared in areas with large gradi-
ents of hail cloud blackbody brightness temperature (TBB), cloud top temperature (CTT), cloud top
height (CTH), and cloud top pressure (CTP). TBB<L{—58C, CTT<C—56C, CTH>=13 km, CTP<C
180 hPa and the continuous increase of TBB<C—52C area can be used as monitoring and early warning in-
dicators of the characteristic parameters of autumn hail cloud by FY-4A satellite. (4) The TBB maximum
lapse rate can provide at least 11 min of advance warning for impending hail. The brightness temperature
difference of 13.3 pm and 10. 8 pm channel is the most sensitive to the development and weakening of hail
clouds. The brightness temperature difference of 6.5 ym and 10. 8 um channels is more sensitive to the re-
lated conditions before and after the hail passes through the hit area than other brightness temperature
differences among the single-station convection monitoring indicators.

Key words: autumn hail, dual-polarization radar, FY-4A satellite, early warning indicator, supercell,

three body scatter signature (TBSS)
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(a) Geopotential height (black contour line, unit: dagpm), temperature (red contour line, unit: C)

and wind (barb) at 500 hPa and (b) T-Inp diagram at Changsha Station at (a, b) 20:00 BT 8,
(¢) T-lnp diagram at Changsha Station from ERA5 and (d) FY-4A channel 12th infrared

cloud image (colored), overlaid with 500 hPa geopotential height (contour, unit: dagpm) and
925 hPa wind (barb) at (¢, d) 05:00 BT on 9 November 2023
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