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Analysis of mesoscale characteristics of a thunderstorm gale in Chengdu

TANG Qiankui, ZHANG Tao
(Meteorological Bureau of Chengdu, Chengdu 610071)

Abstract: Based on data from conventional observations, intensive automatic weather stations, automatic station 5—minute, weather radar
and wind profile radar network, a thunderstorm gale in Chengdu during the night of 27 July 2017 was analyzed. The main results are as fol—
lows. The event occurred under the influence of subtropical high and the shear line. Several factors such as surface convergence, weak vertical
wind shear, unstable stratification and large convective available potential energy were favorable to the development of the thunderstorm gale.
The thunderstorm gale was caused by the highly organized multi—cell storm. Radar echoes had characteristics of narrow—band echo, rapid de-
clines of the core of reflectivity factor, inflow in the front side, outflow flows in the back side and mid—altitude radial convergence. The charac—
teristics had a significant importance in the monitoring and warning of the thunderstorm gale. The thunderstorm high and strong cold center
had played an important role in the formation and maintenance of the thunderstorm gale. During the thunderstorm gale, the wind direction
change was accompanied by the instantaneous wind speed increase, but the wind direction change occurred about 5 minutes earlier than the
maximum instantaneous wind speed, and the appearance of the mesoscale cyclone convergence was 15 minutes earlier than the appearance of
the maximum instantaneous wind speed. The larger slope the gust front was, the greater the updraft in the front side was. The rear vertical
wind speed change of the gust front had been behind the horizontal wind speed.
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Fig.1 The strong convective weather occurred in Chengdu from 20:00 BT on
27 to 06:00 BT on 28 July 2017(Bar indicates instantaneous maximum
wind speed, “ @ indicates short—time strong rainfall,

“O” indicates the weather radar, and “ A "indicates
the wind profile radar. The figures indicates
the time of the instantaneous

maximum wind speed).
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Table 2 The hourly stations of the short—time strong rainfall and strong
wind in Chengdu from 20:00 BT on 27 to 06:00 BT on 28 July 2017.
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Fig.2 The comprehensive analysis diagram at 20:00 BT on 27 July 2017.
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Fig.3 The diagram of T-logP and wind rose for Wenjiang at (a) 08:00 BT and (b) 20:00 BT on 27 July 2017.
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Table 2 The convection parameters at Wenjiang on 27 July 2017.

B ] K/°C SI/C LIC DCI/C CAPE/(J-kg™)
27 H 08 It 45 -2.93 -2.19 47.2 1273.8
27 H 201 44 -4.28 -5.12 53.1 3907.2

PAESr R, 55 3 EXIE ()= 45 AN A E AL
RBYRFAT B RE N B TR B R XU & AR 3R T
MBI PREL 5 o SRR LIH5 8 . DCITE U CAPE %}
AR BRI AT BT 46 8T 3L

3 HEEKFFIES T

N T B AT IR R KR A 7 A e A, )
FH ST R AP TR X 22 A R 1 7% 2l RN 25 A 1R A T 43
Mro IWEBEIEE FE, R KRR A S =42
BAIAR AR (5 BIFR N 2 B XU A B FICY A 2, FF MG
M) 6 J R DX SAS [m] 48 22 R KU AP R 28— B B
1M B A C AR B

S — B B 2 AR KU A BN 22:51 JF U 5 0 38 V1
PUERH 2%, I % ) 2 IRk U R AR 2% . OT-3594%

23:28 1,55

)L R |, 23:28 7E 1.5 A Hh—y RO e
TG (K 4a), T 2.4° 100 v —y RUOBE A 5 58 4 (141 4b),
A 2 6.0°394 I B AR AR S A7, ELAR & 07 B g
AAWE TR TR A T XA R B R, 23422
B XS 2 TSIk Il T BRI T, S5 32 DR -l T ]
(T A Jo o B8 L i T A 5 BT R B K 1 23.4 mes™ 1Y
FRRRG A a0, R TR AR 2 A4 LA
FAF e A 5B A R R T A P A 3t T TR R 22 K
Ko BEE FUUTINAMES , SR ERREE D)
(A AT T B P DAV (] 5, BT 22 PR XL A TGP
A= B VRS 0 7 R [R], LB 7ERS shad R 4R
DTl 575 , 2 B IRV 2o 5 X ) st T ) s KGR A A 1-2
ARG IR, A IR B R KRB 9L, 1M 6 e L)
R EEN T2 RN AMN T I, BRI

mes
S 46.6
) I 349
233
11.6
H0.3
BEE

-17.4

-29.1
-40.8

ND

14 201748 H 27 H ES 1k 23:28 B 1.5 () FH 2.4V £ (b) BAZ [i1] 38 3F [&] (8037 s m -7

Fig.4 The radial velocities from Chengdu Doppler weather radar at (a) 1.5° elevation angle and (b) 2.4° elevation angle at 23:28 BT on 27 July 2017.
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Fig.5 The composition reflectivity of Chengdu Doppler weather radar at (a) 00:06 BT, (b) 00:52 BT and (c) 01:43 BT

on 28 July 2017 (The arrow indicates direction of movement).
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Fig.6 The radial velocities from Chengdu Doppler weather radar along (a) 252° direction, (b) 227°direction and (c) 200°direction on 28 July 2017.
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Fig.7 The cross—sections of Chengdu Doppler weather radar along (a) 227° direction and (b) 200° direction on 28 July 2017.

L EITIA , R B R R T A2 fh 2 A X
R &HTKI?EILEZ@%WE&\@E NS

BN SRR 5 A% 1o R b A KU BTN 1 0 s A
TAT MARC S RFAE , 33X SERFAE A i 000 15 7 28 KA



4

FEEREE , S AR — TR BRI R RUEERHIE 73 AT 343

Rt TS E K.
4 HE B REFIES T

41 HEHFPARERZ ST

2 1o R T B LR B 14 Hh % 22 FRLAC XU 1) 4
FEFI iR 2R A A EZER i hot 22
PR KR SRR T EE AL (5K 55§, 2013). 438727 H
20 B 22 28 H 06 Bof 1 177328 B 7228 i FlAE He Al 41 (& 8) - itk
YR R R XA B 1) B 2 R TR IS ol o

TERI AR I B (18] 8a), i 2 1o R R Aot RO B/
H A8, 28 T fie KAE (+2.9 hPa-h )i T2 T A H O R
JEE f /0N B SR FLAM R — B, deam i ol (=7.7 C)
A7 F 587, % 7 1 fe KRB X3 R 20.8 mes™' {H
1 h PN 55 5 I B XU 32 me s I TR IR AR
JE+1.5 hPa-h™' A8 -6.9 °C-h'; X & R I S,
FEASAEIEAF 5 T B 3, SEBRAT R A +4.2 hPa. BE 25
PR XR 1 b RS 5, 28 H 00 s}, BlAR 74 1 1 X 10 75 22
JEOF I 22 A XUz A) AR v R O R v e 25

102 103 104 105°E

N o Tl SN T - N P N a8 i A 1]
YO T2 A o T T R RS TR B R
SIERBEEA K
4.2 BItERTHUSH

HR A [R) Z2 AL JRU 2 52 i e ] R o R XU A
ANTA) , S B ISk I 5 L A0 VT8 ] 2 i RN AU REAE A 3

& e i R B S S L 22 PR XU AR A P S ek 55 T
I M2 AR X B AN C X 0L 9 7R 2 R4 A TE
— it AR T E A (] 8b), 454 T [ Sl G
I 5 A XU 38 i 72 T (P61 i) mT R0, X s 5 R RUR S
k. 28 H O1 BTG , Z2 B4 XU B T C X1 1Y 7 2
F AU 2 AR R T RS e — R, B R R
F RO EE A 5 AR 2548 (18] 8c) , I R R il iE—
PR U, B R i O R v Bl 1] 2
PR C AR 1 h P G i R XU fe A A S B AE
RIS IEQ22.4 m-s), 02, B %2 i st LIRS Sy
iR (] 8d) 5 22 FLIA XU B 78 J AR 7 b 3B 45 21 n i
HV Ly (5.5 °C - h') i 1] T B PG A6 5 2 B ik
PR C X I (A 8 o S 8 108w, X B 1)
by KUt B RN . 04 B (T, Z2 PR XU BAE
% 25 18 BH 0 4 BE PG 358 101X, 5 % i e o 0 W fRIOT
(+2.3 hPa-h™) , {HXF L 974 FH0y (=33 °C-h ™) B St a5
PR 22 B A BE B 1 — 25 R, 6 B 2 SR R 1T
AU I S S, A T ) e R i s XU A B S

l(’)2 l(‘)3 l(‘)4 l(‘)SOE
K8 201747 H 27 H 22} (a).28 H 001+ (b) .28 H 01 Hf(c).28 H 02 (d)PUJ 1 & 32 /N A%
(BEZR, BT s hPa - h ) FIAS IR (B LR, B - °C - h ) A A 4]
Fig.8 The distribution of hourly temperature (line) and pressure (dotted line) in Sichuan at (a) 22:00 BT on 27,
(b) 00:00 BT on 28, (c) 01:00 BT on 28 and (d) 02:00 BT on 28 July 2017.

A A BN G8 5 min ] 73 BER BORLAEA T 04 (K1 9),
ARSI 32 2 BN E: A F B2 2 FAR
% BN BRI CR2m . 3l SRR LRER
A IR AU BE T X 1) 5 728 0 XU 43 7 31
o XF Hi R BEI RGE 5 AR B R B AR K
IS R S BRS 221, RIR I 5 B R R fER AT 5 mim 7K



344 T

=

$38%

B R 5 AR TTHEAOCA A AEAT I H BEAE 5 min £33

?ﬁﬁ%k%ﬂ WK ITHRZ R o IO, XU BRI 3 3l 5 25
DPBUELAOE T 2 BVARUER AT IR 07 5 #RTT

il%;%fan:yfliﬁiﬂ s EEAEAT A TR 3 5

e R AR R o A ol SRS AR X I, LW S T 3 B
2) A YRR i) G AL AR AT g IR XU A, {ELIX ] 2 2% P
() i R B s X ) B (] B2 BT 1 5 min 7647 5 3) 45
P 4a b AT UK B ROBE AU 45 A HH BERS T

M ZSE R GERATE AT R 1) 5 min Bk oRBRIEXGH T BRI 15 min 2T
26 30 28
() SR o (b) IR o (c)
o = 26 = 25
% 23 r ” r
« =] 4385} 22
g 20 5 min [ g 04 S min 1
20 semEm| B 10 =
min P&z bRy .z'

CON I | 1T :, 1L,
£ AT = ABUR
= 5 £ 930 . -4 e
% 5 =

0 1877 —T 11T {7 926 " i

p &

~n | 2mibilin | = 4] 7R " 7777777777777
» w | . & — 1
é : é \ 2 min A1) ‘:n 15‘ q 2 min R[]
-li\'_é! 7 ! -li\'_él 8 - 2 min XU é 1 | nin A
X : {15 = | = ’ R i

5 : 2m1?1 KRGk 2 H X :

23:0023:2523:50 0:15 0:40 1:05 1:40 1:55 2:10 2:25 2:40 2:55 30:50 1:10  1:30 1:50 2:10

e i % 2]
P9 I TF 4 (a) FRVTHE (D) RIAEETERT (o) B BTG5 5 min <G % Z RIS (b [ (kg LR b I e KAt XU, o5 HE 2 Ay Be1E)

Fig.9 The temporal changes of 5 min meteorological elements with automatic weather stations at (a) Tongji, (b) Du Jiangyan and (¢) Guihua

(The dotted line corresponds to maximum instantaneous wind speed. The point dotted line indicates missing value).
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Fig.10 (a—d) The vertical speed and (e—h) the horizontal speed of the wind profile radar network from Chengdu on 28 July 2017.
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