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Abstract

Utilizing conventional meteorological observations, Doppler radar, radiosonde observations, and
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NCEP reanalysis data, a comprehensive analysis was conducted of a widespread hailstorm and se-
vere convective weather event that occurred in multiple counties of Tongren City, Guizhou Prov-
ince on the afternoon of March 30, 2021. The study sought to identify predictive indicators for se-
vere convective weather involving hail in Tongren City, aiming to enhance the monitoring and
early warning capabilities for such disastrous weather events. The results indicate: 1) This severe
convective weather event was characteristic of a typical Guizhou hot low pressure convergence
line type, primarily influenced by a 500 hPa upper-level trough, shear lines at 700 hPa and 850
hPa, a low-level jet and surface thermal low pressure; 2) There was strong vertical atmospheric
ascent, with triggering by surface convergence lines, and moisture transport concentrated in the
lower atmosphere. Strong low-level moisture convergence in the hailfall area created abundant
moisture conditions in the mid and lower levels, conducive to the generation of severe convection;
3) Radiosonde data indicators such as Convective Available Potential Energy (CAPE), K-index, and
Showalter Index (SI) were found to be significant, and the accumulation of unstable energy, suita-
ble 0°C level and -20°C level heights, together with strong vertical wind shear, were favorable for
hail formation; 4) In the hailfall areas, the vertical integrated liquid (VIL) was concentrated be-
tween 40~55 kg-m-2, with the strong echo top height of echoes above 50 dBz being over 8 km, and
the lowest VIL recorded was 27.4 m-s-1,
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Figure 1. Hailfall area on 30 March, 2021 in Tongren of Guiz-
hou (Afor hail area)
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Figure 2. Weather system configuration at 08:00 on
March 30, 2021
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Figure 3. The T and TD correction radiosonde of Hunan (Huai-
hua) station at 08:00 on March 30, 2021
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Table 1. The thermal instability indexes at Huaihua radiosonde station of Hunan at 08:00 BST on 30 March 2021
= 1.2021 4 3 A 30 B 08:00 R MR = b B B TR ST IR E IR H

I ) K/'C sI/C CAPE/Jkg* 0CEEE/m —20CEFE/m
08:00 42.0 —-7.74 974.3 4427.0 7677.2

4. KARFHDR

IKTE SR BRI R SE B B AR L3 2 —[10], SR R A P2 A TR B — 8 KRS L & AH
T AR R I E R, LR T DU AFth R I R R B2 oA [11]. RN 30 HA4R{ B3 13
If. 16 B, 18 I 700 hpa. 850 hpa LG AN XAl XU S g (15 4). 434 700 hpa LG AR E] . JXGE B
IE B, 13 BEIFAG,  /KIR R P R RR IR AN W i B A= B2, 4T ARTE SR A AT, 7 R S R R
X 20 mst kbl b, MhEEESHE RSO A I NERE S, WKERAR, mAbE SRR
ML, HOMEZIN 10 gkg e 16 B ABEE L O KR R AR DX — B AR RV, Y AR R R KV
LA B AR, BT DR S IR G AR AR VR R R (1 — AN A B PR[12], R4
W7 LKA S IR . 18 I 7KV LIS, A T s i R S AR B 15 1k

43 HT 850 hpa ELIBANRE . RGEZ NG, 13 B HA A TR 2 S e M 15 S e DI AR X, 41
PE—ZR BRI UA B . KRR RS 13 & 16 INFEE B R SRR, WA R 50 L b
ORGSR, 1513 gkg !t XRERERERIIMKES; 18 RHEZEMES, SRS T
1k LRI, RE SR E/KA S A R T m KSR AR, ARE KRR A R SR
RAREMFMEZ—

5. BINEHDIR

KAFEHBHRER I HLAEE N — M E, REPRARERESRE € ETHazh 4 /R
JBCHER, R RE L e T BR SR T FLE S S, TR SO P R < [8] . T 48 5 2k B 2k 2 fik
HAERTUR T T2 XL A — A T ML TR A 2P, eI e A2k S TRl A ik 5 T XA

32N

®
3IN ' 3 FN
/: Q; 8’?‘»

29N "3

32N

3IN

28N

27N { ¢
X

26N

25N ?

24N )

221?00]3 101E 102E 103E 104E 105E 106E 107E 108E 109E 110E 111E 112E 113E 114E

(a) (b)

DOI: 10.12677/ccrl.2024.133084 746 SAEARL I T R


https://doi.org/10.12677/ccrl.2024.133084

32N

3IN

30N

29N

28N

27N

26N

25N

24N

23N

29N el .t
100E 101E 102E 103E 104E 10SE 106E 107E 108E 109E 110E 111E 112E 113E 114E

(© (d)

. - VO 22n —_ .
22M00E 101E 102E 103E 104E 10SE 106E 107E 108E 109E 110E 111E 112E 113E 114E 100E 101E 102E 103E 104E 105E 106E 107E 108E 109E 110E 1I1E 112E 113E 114E

() ®

Figure 4. Superposition diagram of specific humidity (unit: g-kg ™), wind direction and wind speed (arrow, unit: m-s ) of
700 hpa and 850 hpa at 13:00, 16:00 and 18:00 on March 30, 2021
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Figure 5. Longitude-height profile (unit: 107 Pa's™) of vertical velocity along 27.5°N at 15:00 and 28.6°N at 16:00 and
wind field diagram of 10 m at 15:00 and 16:00 on March 30, 2021 (unit: m-s™%)
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Figure 6. The profile of radar echo and radar echo in Tongren on March 30, 2021
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points of Tongren on 30 March, 2021
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