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Abstract

In this paper, the causes of a continuous thunderstorm on July 24, 2022 at Urumgqi Airport are
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analyzed by using FNL subdivision data, Doppler Radar and Lidar at Urumgqi Airport. The results
show that: (1) Many shortwave activities at the bottom of 500 hPa Vortex, wind speed conver-
gence, wind direction shear and topography uplift at the lower layer, and the configuration of high
and low layer controlled by cold high pressure at the surface, caused thunderstorms and local
strong winds in the Yili River valley and along the northern of Tian Shan. (2) With the westerly
leading air current, the convective cloud clusters in the western part of northern Xinjiang conti-
nuously stimulated and strengthened new convective clouds along the Tian Shan during the east-
ward movement. Covering the Urumgqi Airport twice in succession, and the second radar echo in-
tensity is stronger, the radial velocity is bigger, causing the second thunderstorm in the process of
gale weather. (3) For this weather, Lidar wind profile wind monitoring has a 20-minute lead time
for the appearance of strong convection in this field. (4) The low-level water vapor mainly trans-
ports to the western part of northern Xinjiang, the Tian Shan mountainous and its two sides along
the westward and northwest paths. The water vapor condition of the second thunderstorm is
slightly better than that of the first, and the ascending motion area of the second thunderstorm is
higher and stronger, so the accompanying weather phenomenon is stronger.

Keywords

Thunderstorm, Weather Radar, Lidar

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

SEXF PR TH W RIKE S WA KRR RAE TN FRIZIR IR, 20 NRA a7 R =R
I 4122 TR FU4R HH, SRHAL R LTI S AS [ B PR AT 3452 Hh AN R D 5o e R AL 2] [2]
AR Z SR BT 7 o (A ) X T 52 [3]-[8] PKEZ[9] [10] [L1IRASAFARFAE, R I [FHLIX 5 BAVKE A
A A B SR BRAR AR AN 3 . AN R3BIX, S0 A5 th A [, 228 B G gy s s it A ZE O LB, ot
2500t AN [ DX S SR L A 2059 25 18 o PR RB AR [ 12] 3 5 r [ 743 ANt s 1) 7 2 DL RO R A H AT S
A, R PR PSR . SO EES T AR, ILVUARE . MRS E R R A
BERARAE 3000 LA £, R BERAIERIX . F355, Hram vt X 235 R A ARIE 30%, M
P BB ) R A X

BT B P ALt Ak 25 06 % L () ik 2 4 5 S R ST IN ZR S - PUAR A IT DA, s TR
Rili—f, WERR 7B SR MUSL, SRR R . BRI AR B, FER. KRG T
EHEAKE . RESFHZKTPRENRRIRG, M ATZefERE). EHFRT UTHUTL
rSER: TS TR LR AU, LA BRI RS, AT RES ™ AR AOARUK, AT RZ I R HLAK 22
SETEANBRIENE; R TREREER MR YIAL . T iR G s WL B ™ E 0 R 1 TE 1T
K AN EAE™ B CALAO T IR IR, AL TR R R B . BRI TR B R
W R AT ARREE T I E fl RBIR[L3]5EXT— RS E AT I E B R TET oM, SRHFRER
I AT BT N RS R X, (H 2 o RUBE I TR A 2 i = A R 5o R U 37 i o
22 G [14] 50 5 B AR FEH LI BRI IR I PR A K B TE BIBRF AL AT 20 M » Ay B RENE s R UK
THRIR S E 2, AR EIN 7 HOEKERL AT, DURBEEREIOA AR,

DOI: 10.12677/gser.2023.126085 894 BRI


https://doi.org/10.12677/gser.2023.126085
http://creativecommons.org/licenses/by/4.0/

ik, 2

4 J T R R A TR R 2%

2022 4 7 H 24 HRIE SEARFHIGHE I —UOESH B KRS, EENSHH A,
M IBATIE R T MBS . ASCR AR5 SRR . MEE T, SGEE0EHEIEN T
X EARFHIA I — VOGRS B 2R SAT THEIE, 7SR BELE R IR W U0 Pl e o i it — e B 1)
%, WIFHARIE AT 2 AT IR .
2. RER

2022 £ 7 H 24 HCA RIS AL T, SRR VU <R 22 B AR R e mm, JBaRve 0. Kl
X R LM AR B X I T RV R P R SR 5B B AL 1 B R AL R 2 /NI R R
R WRENLI HHIUEE W AR, HIR RGN B2, P KGR RIE B 15 KIFD, B RIE E] 22
KIFY; BEARFHI 24 HARANREEZ 2/NEN RS, 24 HRAIZ 25 H R H IV WK R KA

L& RFHIAIIRATF RS AP B, 5 —Br B 24 H 21 1) 48 43 52 23 I, ZE%F 1 /NEF 12 43
By DLTTR RSN RN E; B BON 25 H 01 B 07 0% 02 B 12 4, 4EFF 1 /NEF 5 435k, 2
RINTEHRLIGEN, FEH WA RKRAHID RS, KRALEREE/ANST, P RO RIA S 13 K/iFp,
B X KT B 23 SKIFD, 370 KA 3 FARE WL A 3000 Ko 5O & AL BOOEAE & ARSI T E
WG, XIS AT R T T E R

3. BRAESHH
31 KRENRER

500 hpa -, 24 H 08 i - 20 B /E P PEA RN HLIX A — DM B PRI R S, FEEE R H0-24C, #r
RN X SZARIR S AN T 2 2L /N A 2 SR, OGS R Ll — 5 SR IR R A P AR AR AR T A R A ek
BUlo 24 H 20 B (1l 1(2)) L3R (L —7 A 5564 i, B3 2 A0 1M, AR SMIES,
IR KL B AR RS R AR IR A R 2 464, 700 hpa b, 24 HAGIEPE#A KA RITIA 4, JbsEdbs
ZAHAZ 12 mis DL BRGSO EES], R X B IA F] 20 mis, BB ARTTHHE KRRV, Bk E] 10
m/s, JdLEEVER L —wa KRR S, AR EFHi23). 850 hpa [, 23 H 20 W 7E 7G5 35 26 i A
BN, 24 [ 08 BRI AR, JLsEPuEH X A vE b nsEs], SAesER L —win FEE, AHE
WBIER, 14 WS EAF XA X MES, FITFre4 Lresh, 2 20 i) LLE B A Bl Ib sk vE b X
g, SEAFHIMIETIE VIR LY, AR THRRSMHI.

TP SRR 10 KX RAE, 50 s ik RO T S R I X, % R RS AN W N4 =
SRR FZH X . 24 H 08 B mIbih X N PaRe - AL r 55 R ], B aE X
MRERES], JLEEE R ERERRERE. £ 20 HnE 1(b), At B EBE T, SR
FEAEHT 5 e A s, LSRRI — i EAL R R, SR U AL T S BRI, JX 12 K/

BEREARSHCE ARG AL R L — A R R AR PR T BT R .

3.2. BEE S

I BEXEEHE T UL, 24 HAREFGS, REGRE EEHIERIEK, FERRS. Rl
1 X PG BORG S IX s Adg (R S B HTH N 2 /NIRRT, FEXHIRR 2 R NEE R GERFEAS /N . B
EmPEG] 3, PR X ARz AR 21 I A R R A T, AR RS AR AR IR TR AT N 5
AR - JLER R L — i IR RS, Al 21 1) 48 40 % 23 IR — 3 R HE W KA. &
i 5133, AT s b AR — BT AR BRI 2= B ) AR A 80, AR RS R v R A L s Rl —

DOI: 10.12677/gser.2023.126085 895 PRI


https://doi.org/10.12677/gser.2023.126085

Fhit, gy

AW IR = B HINE, DI5. AT KA R i E w, AN E O B 1T
FERKAKA

HEEAFHIZ EIEE M s, 24 H 21 BFRART, ZomX N FZELEIRE R, K58
M K, KGR NZ Z/AER RS, EAXR S . 24 H 21 B % 24 B, &g X P A7 Bk
FEl BRI = A AR E, BELERFHMIE, MiamkBKESR 45~50 dBZ, HILHE—nH
FFEIG TR R <. 25 H 00 B2 02 BF 30 43, A B IRUR Xt 2= A1 B 78 m) 2R 2 7 1 24 0 [X Ry el IX 3
[T s 3 10 A B A b, SRFERCE — B i, JE TR, i [El A B 50~65 dBZ, IS E] 4~5
ARME 2(2), SEARFHIHEINE 9 FEREIHEWRS, FHERRADA, Sz BB S8R
Wy b2 2 JE iR B R

NECP43-#r ¥ #11 £ 500hPaisi FE- XU7- i B Wk 2022-07-24 12:00 UTC

60°N

S

latitude/(")

10°S

40°N

latitude/(’)

w

0°N

20°N

longitude/(")
(b)
Figure 1. Upper air temperature field (red contour: °C), geopotential height (black contour: DAGPM), relative humidity
(color in: %) of 500 hPa (a) and Pressure field at sea level (black contour: hPa), wind of 10 m (m/s) at 20:00 of Jul 24, 2022
& 1.2022 £ 7 B 24 H 20 BiE iR E 1% 500 hPa (a) iBE(E%%: C). NEBE(BL: dagpm), HENEEMEE: %)
FMELESES(D) (BE: hPa), 10 KKUE(m/s)
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Figure 2. Strongest echo (a) (unit dBz) and Speed data (b) (unit m/s) of Urumgi Airport Doppler Radar at 01:38 of Jul 25,
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Figure 3. Index K and ST at 20:00 of Jul 24, 2022 (unit: °C)
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Figure 4. Vertical velocity-time profile (a) (units: m/s) and divergence-time profile (b) (units: m/s) of 23 July 2022 at 20:00
to 25 July 2022 at 20:00
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Figure 5. Relative humidity-time profile (a) (units: m/s) and divergence of water vapor flux-time profile (b) (units: m/s) of
23 July 2022 at 20:00 to 25 July 2022 at 20:00
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