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Abstract

Using Guiyang airport automatic observatory data, ground observation data and high-altitude da-
ta, Doppler radar data to diagnose and analyze the weather situation, physical quantity conditions
and radar images of June 5, 2023 thunderstorm weather process at Guiyang Airport, the results
show that this thunderstorm weather process is characterized by a long duration of precipitation
and high intensity of short-term precipitation. The significant shear lines on 700 hPa and 850 hPa
and surface convergence lines near the Guizhou provided the triggering mechanism for this
process. The structural configuration of high-level divergence and low-level convergence provides
a good dynamic condition. Abundant water vapor is provided by the Southwest Rapids and signif-
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icant moisture convergence in the lower and middle levels. The transit time of the radar strong
echo center corresponds well with the period of occurrence of heavy precipitation.
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Figure 1. Hourly precipitation (unit: mm) from 02:00 to 09:00 on June 5, 2023
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Figure 2. Potential height field, temperature field and wind field at 500 hPa at (a) 20:00 on the 4th and (b) 08:00 on the
Sth. (solid line is the isopotential height line, unit: dagpm; dashed line is the temperature field, unit: °C; wind vector field,
unit: m/s)
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Figure 3. Potential height field, temperature field and wind field at 700 hPa at (a) 20:00 on the 4th and (b) 08:00 on the
Sth. (solid line is the isopotential height line, unit: dagpm; dashed line is the temperature field, unit: “C; wind vector
field, unit: m/s)
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Figure 4. Potential height field, temperature field and wind field at 850 hPa at (a) 20:00 on the 4th and (b) 08:00 on the
Sth. (solid line is the isopotential height line, unit: dagpm; dashed line is the temperature field, unit: °C; wind vector
field, unit: m/s)
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Figure 5. Sea level pressure field and wind field at (a) 20:00 on the 4th (b) 02:00 on the 5th (c) 08:00 on the 5th (Solid line is
the sea level pressure line, unit: hpa; wind vector field, unit: m/s)
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Figure 6. Vertical profiles of divergence (unit: 10~%s) and vorticity (unit: 10"/s) along 26°N at (a) 20:00 on the 4th, (b)
08:00 on the 5th
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Figure 7. Vertical profiles of vertical velocity (unit: 10”" Pa/s) along 26°N at (a) 20:00 on the 4th, (b) 08:00 on the 5th
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Figure 8. Vertical profiles of Vapor flux (shaded, unit: g/(cm-hPa's)) and moisture flux divergence (curves, unit:
g/(cm>hPa-s)) along 26°N at (a) 20:00 on the 4th, (b) 08:00 on the 5th
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Figure 9. Vertical profiles of specific humidity (unit: g/kg) along 26°N at (a) 20:00 on the 4th, (b) 08:00 on the 5th
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Figure 10. Vertical profiles of potential equivalent temperature (unit: K) along 26°N at (a) 20:00 on the 4th, (b) 08:00 on the 5th
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Figure 11. Radar combined reflectivity images of Guiyang airport at (a) 02:00 on the Sth (b) 03:00 on the 5th (c¢) 06:00 on
the 5th (d) 07:00 on the 5th

& 11. (a) 5 H 02 Bd(b) 5 H 03 B(c) 5 B 06 Bf(d) 5 B 07 BFEFANIAE L E A RS EES

FESRXT ARSI IE TR A, 28 8 8 A 7E 2 A [ s B s AR i F b, B R HI4E R EF3].
BT I IRR RS AR D PN Bk H A O 2 i g, DLStBEML AL, B RIS R 150 kme 5 H
02 B, TENLIAIEHIN O & BRI RIS, G RGO EIA$] 45 dBz UL 1, [l 22460, FEK
[E] % A4 5 G 1A A5 gk, DU EEES SR FAALI% 30 kme & 03 I, [mIP4kL:m AR5, FEE AL AL 20 km
M, B SIBANIIARELT, SRR T WA N, KR VR B K a1 7 7 A 3%, A4k B DL I

DOI: 10.12677/0jns.2023.116111 933 £ R


https://doi.org/10.12677/ojns.2023.116111

T 4

M SN AR, 06 I, [BRARSEARTE, BHTEE S, (HERK R A A o St X .
BEE MRS R M, 07 I, KV FEK mI R RS, Bt STt XV . St PRI LR KL 7 LR I 5
B KAITE N, R RRERIN (A, (H TR M ACZE T BOIIR BT S o, MiBEE /D, PG R AR R 2
TSR o A B K [T AL 158 I B 5 L7 Bk K A AES L I B A6 LA A0S 82, SR A9 o FRY SR D 1) 1
5o K ) B (A 15 o WL, Rk [l (i P Je KA e sy, o a M R U A I P R AT —
HHEER -

6. &5t

AT 2023 4F 6 J1 5 H SN R A B — R IR SRR AT e Wi, WIS MR E Ak
PR ISR T T8RS, RS T

(1) 700 hPa 1 850 hPa 17 £k FI 1 [HI 48 A5 28 2 T R HG O 1 R SO R 1 32 B R G

(2) PURAMR A S O AR AKIR ik Y L B0dE, TIRZE R RRA RIFRIKIR M, A BE KR
A, AKIR IR AT SR A AR R R A T A R KR AT RE &

(3) IO ELRE L R EANE BT, KRB G SRS A S AR T B K R,
i B oA f, AR BT

(4) IR K [E % 1 I S5 B 5 137 B /K PR A L ol B 6 TR PR I 5 90 ) 2 T i ) 412, 5 5
Bee 7K PR H B [R]) S AR 45

SE 3k

[1] ﬁ%@,%%&,#%%,%.*E$E%ﬁﬁﬁ%%m%%%%%%ﬂﬁﬁﬁﬁmﬁﬁﬁm.%%,mm
40(4): 400-411.

[2]  XIEF. SRSEAE RIS H I R ERI]. [SRFEHE, 2003, 31(3): 147-151.

[3] 2BJI%, BB, B RHME AT R[] =ESRER, 1982, 1(2): 43-52

[4] XFF5, 28, m5H, & RV E RS R REAERBRAME AR SR L, 2006, 30(5): 403-406.

[5] #EFlaE, T, BRIEE. R IE TR E T 35 LR X — JGRAHR R SR 0]. AR, 2009, 35(11):

9-16.

[6] RZEE, WBILHME, BRE, 25 2016 4F 7 A 2~4 HKIWPEEREM RS EEARISHII]. SAEBLHF TR, 2019,
8(2): 12.

[7] KB, #Hd, Tilerk, %5 2020 4 1 A YA —IRE LRSI R SRR, SRS, 2021, 45(1): 63-69.

[8] FHAFH. B2 — X RKBEWI R TRATRAED]. SEARAHT TR, 2019, 8(5): 12.

[91 XA, ZEW. oMb JER YT — IR e M i R AGE FR A AT [J]. AUEAR A AR, 2020, 9(3): 8.

[10] BRAR, ZERRTE, BOORHE. 78 AU RN BEIRVRIC B T VU a9 & 8 0 47 B el 2 e L6k )1 25 3 W9 R AE B4 T D).

KARE, 2007, 31(2): 185-201.

DOI: 10.12677/0jns.2023.116111 934 H ARl


https://doi.org/10.12677/ojns.2023.116111

	2023年6月贵阳机场一次雷雨天气过程诊断分析
	摘  要
	关键词
	Diagnostic Analysis of a Thunderstorm Process at Guiyang Airport in June 2023
	Abstract
	Keywords
	1. 引言
	2. 过程简介
	3. 天气形势分析
	3.1. 500 hPa环流特征
	3.2. 700 hPa环流特征
	3.3. 850 hPa环流特征
	3.4. 地面形势分析

	4. 物理量诊断分析
	4.1. 动力条件
	4.2. 水汽条件
	4.3. 能量条件

	5. 雷达图像分析
	6. 结论
	参考文献

