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Abstract

Utilizing observation data from the Guiyang Longdongbao International Airport C-band dual-polar-
ization weather radar and ERAS reanalysis data, this study analyzes the synoptic background and
the evolution of dual-polarization radar echo parameters associated with a severe convective
weather event characterized by hail and damaging winds (referred to as the “05-04” event) that
occurred in northwestern Guizhou Province on 4 May 2025. The results indicate that during the
incipient stage of the convective event, an upper-level trough system steered dry and cold air from
the mid-upper levels southward. This airflow significantly converged with the persistent warm-
moist southerly flow at lower levels, establishing a thermodynamic instability characterized by a
“cold-over-warm” stratification. This configuration provided the crucial large-scale circulation
background for the development of severe convection. Subsequently, forced by the dynamic lifting
of a surface mesoscale convergence line, the substantial unstable energy accumulated in the region
was rapidly released, triggering the quick initiation and intensification of convective storms. Radar
observations revealed that the area of intense reflectivity on the plan position indicator (PPI) dis-
played a typical hook echo morphology, accompanied by a distinct V-notch and a weak echo region
(WER). Notably, the strong reflectivity cores exceeding 50 dBz extended vertically above 10 km, ex-
hibiting the hallmark characteristics of a vigorous storm cell. The combined radar echo morphology
and vertical structure collectively indicated that this storm possessed the necessary conditions for
producing severe convective weather, including hail and damaging winds. Dual-polarization pa-
rameters showed that the area of high reflectivity ( Z,) at low elevation angles corresponded to re-

gions with differential reflectivity ( Z,, ) near zero and high specific differential phase ( X, ), signi-
fying a significant mixture of melting hail and large raindrops.
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Figure 1. Synoptic charts for 08:00 and 20:00 on 4 May ((a) 500 hPa 08:00, (b) 700 hPa 08:00, (c)
850 hPa 08:00, (d) 500 hPa 20:00, (e) 700 hPa 20:00, (f) 850 hPa 20:00)

1.5 B 4 B 08:00 #120:00 XS #Z#E((a) 500 hPa 08:00, (b) 700 hPa 08:00, (c) 850 hPa 08:00,
(d) 500 hPa 20:00, (e) 700 hPa 20:00, (f) 850 hPa 20:00)

DOI: 10.12677/ccrl.2026.151023 190 SARAZ AT SRR


https://doi.org/10.12677/ccrl.2026.151023

FRIE F

580 Ar FAAT KR ACMIRE AT, <2 S HEATVE B s, SURHIR RS S T A, WS A2 EA P, H
AR B R IR ITE s 700 hPa (1] 1(e))>R F d INHiS i vE Fe BRI SR N as, ik 4t 78 2 17K
IRG&AE; 850 hPa b TR EFE MR, B LR IMAIY 38, SRR RE, SN XIBKE 208
BRI . S AL X R BRSSO E, T R B R I, R4 A R R Sl 2R
B\, FEBERS TR, RFRKPRERKRKEES AL, £—MEMF T F R
e e EIABE[7]. B PEALEHLIX 850 hPa 15 500 hPa 3% ( Ty sponps ) > 21°C» i FE T BB IR
K, ARTREAREEERKE. Thh, EURZEGED) AEEXBAERBEm T, AvEdE
SHRRARE . %X IAEE T E 0~3 km f74E 15~16 m-s™ FEERE FEE NI, BETEETASE
SN, BRI THLSRAIE R BTG L, 0°CEAE 4700 m &L, —20°CJZ1E 7700 m =
FERT, MR E AR T KGR AEKE T, WMige 7z X B Ik R T setE .

4 H 20:00, 500hPa (& 1(d) ¥ AR AL mIER], &2 -FR E P R 2R m o N PE b 2 H AR
FHLIX, SRR S s R AN SR, AR T A IR A JE s 700 hPa PR SUR4ERE, 850 hPa /KiK.
RAETEB P AREL— .

4. FIAEEASFED
4.1. AERLEFKFLEEET

“05-047 SERXFIR R AT FE W T IA B AR RFAE W R JEIE 6 5 H R R T IR 2.4 A T A B
SR (PPY)FESE W 43 M vl W, 2025 45 A 4 H 13:58 i )5, (EEEAT T AR EAE 50 A # T 50 dBz 1L
PEXHIR B e 14 B & 18 I, 3X— 3 [al Bk IR AR e sh . ER R, RIS SIS,
ARG T 2R R EAHE KM AR A AR, A ORI RIAS] 70 dBz, HATAMEAE FHITIKE. K
A B 5 B K S S 9 o Rt — DI R EE A, JEHL 16:30 A7 T B4 78 1 — AN 9 T R LA gk
17T 2)0 B 2(a) B TIZBARRE 1S AR A (V)RS 2R R 1 Z,) R, AT DARER 31 B 2 1)
BRI 30 T2 B N — (i ) e U 11 e 33 5 B0 B o 2 [l A PR AL M AAAE B v BB 1, AR 5
R TR B K A A OR8] XS R RIS R 62.5 dBz (fRifEZ) 2450 oK), FRAEA $5EIKIX
( BWER)ZEH, XS RIRIE . A 41 41556 It A ) i 780 35 TR T S AR

Kl 3 25 tH 16:40 1%50 T 2 AR A SO 3R 1 Z,)F LS AR (V), 02 L5 fiem
T B AE(E 3(d)), BERSSFHRIRETR L 79.04 AH, EHEEEEIA 23 mesT, BEEEP A EE
FE, BEER BREARINGE AR AR, E 2.4 B 2(b)), WESREIE X (RS RE T > 60 dBz)i% H_EIR
B =ARHURACET(TBSS ), RS T OAKEAAE, SO LB KT 20 KM RIKE. 18 % 20
W, ZER AR R EE RS, & 18:50, HERCALTHUIARE T, JHLIH IR 82508055 .
W& 5 H 00 B, 2B A R A .

4.2. REREGFEELEN

NG R R R R AR EAE N, 7R 16:40 I UTZSAARRE 377 I 4 F ik S R 1 5 42 )
JEE Y L F T BT o A SO AR Bl BT (P 4) s T AT A U B % X B B SR 2 A IR
SR Bl AR . SR 50 dBz F (Rl X 3 B RGBT 10 2 B, HTim O T 520 C R e
L, ONUKERL TR AR R TR A 6. AR SR O A T, B R AR . [
i AR JR A7 AE W 2 BT S 58 1 X ( BWER ), [l iy BWER e (M >3 BRI X35, A
8 NI — B ] 4 A RS, FEAGRICE TR X, SRR L 64.8 dBz. 13810
BRI (A 57 1 SCHEIZRER A RN 1454 o 48 A EF MG IX, A2 A7 A2 535 1 IR KA X

DOI: 10.12677/ccrl.2026.151023 191 SR TR


https://doi.org/10.12677/ccrl.2026.151023

FIRPE 5

R RN RS EDH M RRRRE S Pa)2EaicE, a7 RS sk m
THRR . XFPELE . A AL TR IO E IR R RAR RGO TR s 264, =S BoR
UK AN ) S ATLA o

Figure 2. Plots of base reflectivity at various elevation angles and radial velocity at 1.5° elevation angle at 16:30 on 4 May
((a) 1.5°Z, (b) 2.4°Zi, (c) 3.4°Zy, (d) 1.5°V)
E 2.5 A4 H16:30 ARMTAEARRHFEEFM 1.5°MARERER((a) 1.5 Z, (b) 2.4°Zn, (¢) 3.4°Zn, (d) 1.5°V)
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Figure 3. Plots of base reflectivity at various elevation angles and radial velocity at 1.5° elevation angle at 16:40 on 4 May
((a) 1.5°Zn, (b) 2.4°Zn, (c) 3.4 °Zp, (d) 1.5°V)

& 3.5 A 4 B 16:40 FRMMAREERRFEEFM 1.5°MABREREE () 1.5°Zs, (b) 2.4°Zn, () 3.4 “Zn, (d) 1.5°V)
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Figure 4. Reflectivity cross-section at 16:40 on 4 May
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Figure 5. Radial velocity vertical cross-section at 16:40 on 4 May
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Figure 6. Dual-polarization parameters at 16:40 on 4 May ((a) 1.5°Zs, (b) 1.5°Zpr, (c) 1.5°Kpe, (d) 1.5°Cc)
[E 6.5 B 4 H 16:40 RIREE((a) 1.5°Z1, (b) 1.5°Zpr, () 1.5°Kpp, (d) 1.5°Cc)
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