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Tab. 1 Real-time wind speed data of three gales /m-s”
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Fig. 1 Changes of wind speed at two stations from August 15 to 18, 2019
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Fig. 2 Distribution of stations around Aksu Prefecture and topography

IINFE AR R e AT 5, |5 M T VA s A R P K L
BT TE AN AT S H T B R [ s T v A
fih % ] 5 b DXOXH 3 % 8, b T 3 R R R
R, BT 5E 95 B 25 500 hPa JXUGH A BH B 44 K, 2 e 1 M
L R PRI 3t 1 B 23 R X8 o 3550t v PR /2 )
RO, BERT IE AT SR AR UL 2SR KU Hh it
TR R KGE A, 16 H 08:00 (1€ 3b) , KM A2k
SRR JRIARY, WS KIR W 10) 7R pa B8, R 1T VY e XLEH
I AR RS A 245 2 N S il Dk AR B I R ot
AW, R 5155 — Mo 2 S BB R ik A
R, 16 H 09:00 25 — 0k K XIF iR, #7225 16 H
14:00, 16 H 20:00, {35353 2L MR 4, A B PR 4R
FAvilk, B B AE R HLIX . 17 H 08:00( & 3¢),
W rE BE R oy 3, ERAR B AR RS R,
JEEHTS S 438 25 ST B AE O, I 18 H RIS
KRB IR CI b2, AR 2R A s s
FEHUNS RS )5 | 5 Hb TV 23 SRR AN B 118 ik
VORI, 7 LASES = Ipk b 1 3 1 R R R B [ 4 5k
16 h, 10 9% DL b R RAERFIS ] 35 6 h, HXUE B
T BRRAREE. 18 HAE, ARSI SHLLT A
KRG RIS o . e A rp, AP oIR)2 KUm)
55 by i R AS (], ELAVR)ZE A Bifi 2 2 IR i
B, R R KRGS R, sl AR AN 5

222 #u@A% HEATNEH 13 H B EEIENK
TR, ZJG N8 R s ., 14 H 20:00, % & R
RS F B SR E S 1022.5 hPa, {5 T A 3] 1 2R

L i I i R g A o I WA P WY 4
TR H A A B, 55 R 992.5 hPa. 15 H 08:00,
P 1 U A B AR A AR A, R R R A LR
TR FBIE L T — /Ity 58 B2l 1012.5 hPa.
15 H F R, Ho v 8k A BT vg I i IX, AR i 3
Wi, 15 H 20:00( & 4a) , S IERREE LS 5 D EilE
N9 5 2R, w0 e 223531 20 hPa, #8752
PRAR VA ) R () A8 KX HE AN 4.9 m =57 (3 %) BR SR 38
KF[359m-s"(124%), 16 H 08:00([& 4b) , ¥4 & 1
A F ELRBE AT R T A /N O T O AR AR SR
P FPE R L, e 8 A PN ) IR R 8 & A R AR
k. 16 H 11:00 FF 45 , ¥ = Hirsi AT 45 PH 3R , 280 P 1Y)
PR TE FRC 85 oA 997 hPa, i T XU A F e 55
14:00 55 — I RAEEHR . 16 H 17:00 TF 44, ¥4 &5 JERT
Uity PR 2R A 28] L JR s A0 AT, FAVIER R Hho L i S
990 hPa, S JERREIA R S AL 10 K55 L, =
R 0 B 22 3% 27.5 hPa, {H 2 M 16 H 15:00 % 17
H 06:00, £ 7 5 BEAR LV 1) KGR 4 54 5 BAEA
T A Bl v 0 o 22 A 38 K3 K. 17 H
08:00 (&l 4c) LA , ¥ i FESEA A AR A, FAIG 0]
BT S I AR R TR X W B Ak S R R AR VS KL
I A T T S 4RI B T 58 = KK DA
A UL, AR RO X 2 i 25 Al o SR R 1 i
SRR 3R | T T VA A AR S R L S R
bR BhHRE T A, 3 VR IRURSE [ 1A 4 0 2 w8 25 Jed 0
FEE PG R 1L RS ]



chinaXiv:202303.00134v1

ChinaXivDd I O O

* g N
226 > = FCAC R 46 %
2 S0°E 60°E  70°E  80°E  90°E 100°E ,,  SO°E G60°E  70°E  80°E  90°E 100°E
2 . ) ? =
= e Tt e~ 1] S & z &
R > SRR &
F ) I~ v i
g LSS AE B g
3 g 2 2
z z z z
Q Q o
2 2 2 2
? [ GZ Z DZ
g 2 2 -
iz z
g g £ 2
S0°E  60°E  70°E  80°E  90°E 100°E 50°E 60°E  70°E  80°E  90°E  100°E
e fo A [z
ik /ms? — Sqﬂ hPla-.fﬁaﬁﬁ —_—r—me— [{/ms! 590 hPa% (i
20 24 28 fe B £/ dgmp 20 24 28 4 fiE £k /dgmp
) -=- 500 hPa%§ iRk /°C -- 500 hPaZ§ifk/°C
A BIZERSE — FEERBRA  soonpaflig/mest A PIRERM — HERBEE ¢ 500 hPaRU/mes
SO°E 60°E  70°E  80°E  90°E  100°E
Z TRl <~ 3 Z
= = =]
b= ~
& Z
2 2
z Z
& s
wy wy
g g
<t =
z z
=) )
o [as]
S0°E  60°E  70°E  80°E  90°E  100°E
'D—(Lﬁfm's“ — SUOhPaQ‘}ﬁE?}
20 24 28 5 E2k/dgmp
__ 500 hPaZsiRLE/°C

A PrsEdpys — ERREREA

¢ 500 hPajlig/m-s!

3 500 hPaZiéy
Fig. 3 500 hPa comprehensive map

3 KRIERIB AR IS ET S

3.1 T-InPES#f

M8 H 15 H B 5 554 2 s 14 B2 X 50 [
(E5) ERA, 08:00 B 5 75 1 25 X 3t 410 1 g 1 ik
829 J-kg ', AF THERAIFLZR . XA R (Con-
vective available potential energy , CAPE) # 55 , {U~
7.3 J-kg', R ULX A 207 BE (Down convective
available potential energy , DCAPE )ik 1110 J-kg™', Ik
JRRCT PR AR —E R BT . X
TE AT R TR A Sk A2 R 7R B R KB FE . 15 H
20:00 X it 410 1l RE fE B3 S 2, X Ui A R BE 3G K
221 J- kg, T UUR A RO BE W 20 3 K2
1726 J - kg™, 1fif 15 H 20:00 )& 5 8% B 12 2 KA
AL, 21:00 KT EEFEE] T 9 9%, B 19 7 h, A

TRZIE8~9 G, T X T AT R BE 1) 2 i35 fin £ Fifi
IR IV 12 R, U 15 H 20:00 HiTiv%
B T X, BT e R R R e e s A
5SS 2 SRR L, FBg i BB AL, AR
5 )T U A S B A R T L A PR T DT
B A, 0 LL XU R 28 R K& i = A 1 %
B 12 900 E MR, FEI R B RS G , B2
R | T ) b TV S AR S R A R 1L TR BT B
K, 8 L b R IRAREEAERF T 7 he
32 REFRSH

MR Al o F b 1) 5 R Al o 7 R, BB S IX A 45 TR
e, 7 BT B ARE U R I, 55
JETH PR A Utz 3, SBR[ X
N T N [ I AT R W S I T = G WA P 'S
AR TIE ORI BT U A, A R TR



chinaXiv:202303.00134v1

ChinaXivDd I O O

21 PRIFAC - BT 46 . 2019 4 8 J B 5 35 2 U F LI IS KUK AR A B R 43 # 227
? 50°E  60°E 70°E 80°E 90°E 100°E = = 50°E 60°E  70°E  80°E  90°E 100°E >
s> & = e g T &
2 = = yﬂo 00 /Lf‘ Q =
Z z Zz z
Q o - = ]
2 2 2 g
z— z z ‘
bt g & b
& £ Z £
= g % DO o ) °| §
< r/\/\o 1008 r
z 2 ENSAST/ANN S /A 7z
“ S0°E 60°E  70°E  80°E  90°E 100°E © 7 SOE 60°E  70°E  S80°E  90°E 100°E
— WRPWSEMPa & FIRESRNE — EEREE — WEPPWAUEMPa & FRESRNE — EERWIE
o SO°E 60°E  70°E 80°E  90°E 100°E
5 S
~
ms—*j/
Z 10]6-..._______ &
2 1016 2
z ¢
= 101 b
2 z
3 ¢
= t‘“ 10(]3 000
‘ N g
™ S0°E 60°E  70°E  80°E  90°E 100°E
— MFESH/MPa A FITEFRYE — EEREIA
K4 i mEy
Fig. 4 Sea level presure field
il = 15A08:00 | | - & B (b) 15H2 1%
| w N . £~ . 7]
250 [~ 3@ ” 1 & 250 |- RETRBE g h)13R20:00 o E
300 |1 i SN BC— | 1= 300 [HEHET doc—="] o
5 _o s w P0T— = @ ’ - =
g 400 | R T ; Z 400 200c—|
B ! -10°C =_| e e N
";H]:’ 500 [ ot SRR P . -T?P 500 = 1 ! p— : 13% S #
600 ; - - W = 600 oSS WE
700 by s e - 700 (= i i ! ;
850 =4 ! . o ] 850 = &
925 e _ ] _ 925 | ! — |
1000 1000
80 60 40 -20 0 20 40 -80 60 -40 20 0 20 40

IR RE R SURAE/C

TR RE % SR BE/°C

T WBZ Ik 0 2 2 5 LCL A FHEESE &5 2 s CCL X Ut B 45 i JE 2 5 LEC g FY XA 86 B2 )28 5 BL O PA 85 B2 2 5 YDC R 3IE R T 2
E5 201948 A 15 H Bl 52 55845 3 T-InP [&]
Fig. 5 T-InP diagrams on 15 August 2019 at Aksu Sounding Station

K= . LS (3 BRI AR I ok 15 H
08:00, B] 5 555 b 27 {12 380 v )2 JXU ) B s 34 i 2
Bf ez , 22 B P AR 2 A7 A6 B I A I SF-3E 5 1fi 15 H
20:00, IJZ X IZs 51 IER% , P2 £ el , 2B
1EE}:'$§jjzA¥m,EPJ:1Mk [ TR B N s
F@owﬂ’]mﬁﬁﬂﬁl 1) 18T ] (1L 6a) S s 1) B8 R 3
E . TR Y BT s s E SRR R A —

TRV, 15 H A [R5 EE R -40x107 K-s7,
16 H [ R - J 0 55 , 16 H 7% 18] 75 7k H 2 58
J-40x10" K-s" Gy, 17 H A RE TR O
IK-100x107 K™ ¥ VUi H O e ik I I B AR B
i T I E R AR (B B o BREE AR —
RS RE R FE T E R s ] T
UL WSS BT BT R Ge L h ghae, T



chinaXiv:202303.00134v1

228 T

ChinaXivd O O O

46 &

Jemtin i

— B - BPHR

s E—
0 203040

R P /K s

(b'\‘»“@ i Q@@@@@Q@@@@@Q&@&%@Q&@
WP s gl el AT BT R

At LA ]
BRE105st — WOEENIE - HUBENT

02468

(K16 Bl 5o b 18 e B I ) 7] i
Fig. 6 Altitude time profile over Aksu Prefecture

Uiz A R F R KRG A 55 —J7 1, %23 KT D
Ao b TR AR IR, 288 S DAL 23 i e v g IR
33 BERRMEBESZSH

H A RMA T X 55| B W HING, AN (FE
) FEEL, PR A L FE S, AR R AR T
s, HAEM (L) 48 &, R a6 T itz sh, Tt
SA R TG N, A RS SRR
5, T 2 K TN A o M 200 hPa 4 JXUEE 4345 7] LA
F i (IS, 15 H 08:00, =28 At 4l F gk 1l k-
25, TN R B R R R 60 me s ST 2 7Y
R —ZR b n, B o g5 b DX i A 2 e i 1)
T A A b e AUl 25 3 {2 L 25 A B0 1Y) R 2
o FH BT 5 95 s HICRE (%) 455 B ) ) 1T T (51 6b)
A LAEF), i FERTIS 200 hPa 5 23 H 42 80 B
HIHEHEL, 15 H 08:00 £EBT 575 1 %5 200 hPa A7 HLUE Ky
3%107° s FRELIX . 17 H 08:00, 5525 2 i il e
B R KH K 64 mes™, LI 525 F 2% 300 hPa £ 1k
BER10x107 57 PUFR X, 26 BH 55 25 S bl A 488
SRIVEREL, SILEIN, 700 hPa Gh & e 4w A X, Bl
F-4x107-s7, 16 H K[ HLE K -8x107+s",17 H [
KI5 5 8 A IXAE 500 hPa, B 1A -10x107° s, 1]
850 hPa LA T — B M AR AR HLIX , 17 H F R RE L
Bom, e OREE g 8x107° -7, 454 8 H 17 H 14:00
B 5 i A T T WU 41°N Y 4 1) ) 1 1 RT LA
F 1,300 hPa LA M Bz shdE w9, I, = A
SRR &2 GE R R ECR LR AR A Ui
B2 S AR BT AR F ok ARE R A T OO A
FRIAEI LR

34 EHERESN

B 5 555 1 225 T B o 119 i B B[] ) o ]
(K 7a) LA LAE 2], SRR ETS , Bl 5w 75 125 800 hPa
U 2 5 R R N UTARE . 15 HRIE FUiiEsh
J L) AR ] 750 hPafffilr, 0 ss B A 1.5 Pass™;
17 H IR T ilia gy fl i —25 1) _EAd1 /25 500 hPa,
HULBR IR 3 Pass™, TS Bl 5o Y DX 7E T b )22
850 hPa BT . [A] A Ml Ta i LA 3], AU
R 2 R KGR B, 3 LR 0S80 T 800 hPa
VAT, 800 hPa L) I 28 b Ftiz 5l 5 5 3 R K Ui 5y, i
SR Ui sy Bl ) _EAR R E] T 500 hPa, H Tl
B i I, {52 500 hPa A EARSR Ry 1 FHE ), Xt
PR 18 BH AR Y i A b A B A 1 B i DA 2 T AR
FMIR)Z o BT FE I3 b2 T B W 26 1] i) 1T B
HE & & (& 7b~d) AT %1, 15 H 20:00( & 7b) , Bl 52
I LAV DX IR S22 840 i b T, AARAE 600 hPa
I8 NS E 3o SRV A P N L S VA S W2 W 1
TRUCAI A A T AR A T ik 2 BT 5 5 1)
SRR 20:00 B B0 LU XS B 2R RXUGEAR
P, 82°F DL VG X 3,600 hPa LI F )48, T F UL,
FUTH LT B 585 45 800 hPa it ; 16 H 08:00
(Il 7¢),500 hPa AT #4055 1 FHS 3, 09:00 H LA
TR, BTSSR s AR RS AR, X
S TR R R A 55, 5 R R S
IR R LU , 2B e g Ak 25 5] i 55
1)L T2 By, PRI SR i R XU Tl AR G 55, e
A5 5 16 H &) (EIHE ), 300 hPa LN 124 |
FHA , ek b AR AL T B v g A 25 500~



chinaXiv:202303.00134v1

ChinaXivd O O O

24 DA - BT ESE - 2019 4F 8 H Bl 5 575 57 UL BH LI XURS AR5 KRR 73 Hr 229

() By 5 535t L o T 3 P2 o B ) P

TEED » SN e

N R G T A - B
R e Q¥ A L0 VA0 WV
L FILT I LS

bt fE
FEHEFoPas' __ >0k, FHE#IK
Ty — <0, FFHEEX

(c) 16 H 08:003F: F 3 [ W41 °N& [in] 1 i

400 ?..

4 F:/hPa

500 =
600 £

850

1000
T5°E T7°E T9°E 81°E 83°E 85°E

— LAl ———
-7 3 1 6 — Hin) 3 EE A U

S FE/hPa
[V
= =
s 3

S Hi/hPa

(b) 5 H 20:00F 138 HF W4 1 °NZs i) 1) 1
200

75°E  7°E 79°E  S8I°E  8$3°E  85°E
S

—_— FHEEW107ms" m HIE

73 1 6 —> i a2 E G RS

(d) 17 H 08:003 B £ A Wifr41°N & [ ] fif

300 K-

400

500 |
600 £
700
850

0
75°E.  T77°E T9°E 81°E 83°E 85°E

G
P P HEEW10 2 m s m HITE
=£ =3 L 6 — Hiln) R E G RS

P 7 B s 7 0 R A e B ) 5 TR 41°N 9 28 o )
Fig. 7 Altitude time profile of vertical velocity over Aksu Prefecture and latitudinal profile along 41°N

850 hPa, PO EEIA 71072 m-s™', TMiBEH T4
SRR 2B, IS = KA, 17 H 08:00
(I&7d) , 82°F LAVH X358, 500 hPa DL T ¥78 iiss R,
Wi, O T BT 58 25 700 hPa B, 17 H 14:00
(%), Tt =m0 F 21 800 hPa LI, IEAT
SRR S A AR AT R 17 H R
B 57 5 K2 AT [X 358, 500 hPa LT ¥4 J9 58 F U000,
HR FOUAR s, T E1 N Utz sh iy ot
TR 5275 25 800 hPa BT , 8 K -7x107m-s™, I
B 5 S AR DX ISR 405 ) b TR, RO s A 7
107 mes™, 1M 17 H A4 F A 2355, RIS, 14:00
T 157 T B 58 95 b 25 (80.21°F,41.17°N) , fliiiy
J B X A GO RO . X AT T S
Uiz gl K E S S ek o sh ahie 8
RN AR , B XUTE T 3 A e XU 3 K
KB RI 4R BRI, 55 = R XFFEERT Rk 16 h,

HM 17 H 14:00 %252 6 h 445 10~11 9%, A — %
KT s 75 B B R AN T kel ak &) 12 4%, 2
JEYERFIE 8~9 9L .

4 AFHRES R

AR K FMERRNR SRS L BT W, 5%
HIRH , F2ZH 2 T sE—A IR A
WiARi% 2. 8 H 14 H 20:00 ¥ 1437 1 ECMWE 5
APORHS SO HEAT TR EAT, 25 SRR 8 A 15
H 20:00 £ 5X 500 hPa 5 B T B o, AR 3 7
IR L HC RS 0 P 2 AN K AR X 43 2
R B 118 R 1 B4R R 5 0 2 SR A K, TR PR i
LEG R % a < g SRR R W T N | o7 ) E S PR Nt S|
B4k (18] 8a) , B S RIS ARG AR RS AR . 17
H RS VY o Aa i T R LSRR X (151 8b) , &



chinaXiv:202303.00134v1

ChinaXivDd I O O

230 > TR 46 %

(a) 15 H 20:005:050 5 S i 35 %t He
100°E 120°E 140°E 160°E

¥l
[/

(b) 17 H20:0055 5 5 Ft % e
60°E  80°E

60°N
T

60°N

60°N

40°N
40°N
40°N

L)

20°E 40°E  60°E 80°E 100°E 120°E 140°E 160°E  20°E 40°E  60°E 80°E 100°E 120°E 140°E 160°E
— 500 hPaS§fir B4R BER LB —— 500 hPa%F{i 3H BEL S0 5
— 500 hPa%§fir 8 B RECM WAL Hi4f 17 —— 500 hPa¥ i H BERECMWF LA il 4t 7

+ PEESRE — EEBA
(¢) 15H20:00 EC-thin10 m iz i

PrsEsns  — [EEREEA
(d) 17 H20:00 EC-thin10 mX3% T4}

80°E 90°E 80°E 90°E
T T T T
b ™ PN S ~ %y ’\(\,_ukr \L1-._\),_.‘_//11_\;.\_.'«-__‘.kf
N SR /f_“\'__\{‘._/_(k\.-._ S SN Y ‘._f\"“/\"\\ '\1{._,._\!(-_“!!\_/
l‘r__‘,/\._ /31’\"!‘ N F% % XS @R B F RO PN E S LT e
.lr_.“‘/\Ij'q_\,._.ff“f'rrff'f \q\t\\\\o,rf\\‘_‘,,»f,-ﬂ
az_\.\k\ s QR T e T Tt T e ,_azoz_.'/\k‘..'\ sl T s AT e i) oZ
= p: £ S o o =]
F o Nt rmmmr ;e n et [ FF] O N A A S O O O -
SR N G N T P R T R e . = — o — N R R &R < X F \
R = s |t
Ko i i Lol s NN NN N e BT BN e - R S S, T, e S P . T | ]
{ 1 1 | 1 ! 3. 4
80°E 90°E 80°E 90°E,
s e . SPSTEPEN
¢ EC-thinl0 mRUg - Flvednsh ¢ EC-thinl0 miUg Bl w iR

/€18 500 hPa i FE il 7 5 St 4 [ B EC-thin10 m XU Tidi
Fig. 8 500 hPa altitude prediction field versus live field and EC-thin10 m wind field forecast

G113 o B A TR 8 RS P AR BLRROK
M2 415 H 20:00 2 17 H 20:00, {575 56 )5 /3 24
4R, R 2 AT M I RS 1Yy 2405 AR 3=
RPEAN T MR A, Je ) 3 5] b A 28 K R
KL, FRGE R X AR U2 A T K 1 R 3 30
LR 1T EC-thin CRICHH A 20 P LR A5 20 1Y
10 m X3 (& 8c~d) 1850 hPa K37 (&8 ) T4 1
T EE P A TR R KRS, R TR T 55 4
HE AT AT R SR VY AR AR OK o PR, AR 3 R R
KA T IR . il 0 56 2 AN SR A )
15 H 20:00, A3 %5 B %k g o B 2 R XU A, 5 8L AL
B, BT IR A RIS, B T TR

(G, BT 5 3t B T 3 UK R B R

(2) 3K B B BAr 5 A o XU e
UL ZZAH R RGBT RT3 RFZEmt )
JRGE P W S A RFAE o I 2 R XL Bl 2 v 7024
AR L, Jed I A% PR, AR P R R s 1]
S, 5 3R Bl h M AR RS 5 ke, 2% et
BOR AR AERF I TR, BAR KU AR A

(3) ARUCRNEERE M T RGIRE AR R R
Ve S SRR LS AR RPE R R
FBEFL AL N BIBE N, M52 5V , L
UL THBERMBIRERIFL . LR B S A
Xt T AR KX, DR il 1 B 12 G XL

(4) 2 ORI AR T, R J7 ik
B2 STNE S o 1 B 1 50 8 ) A v A=
Z I BB A e . AR UG R P R PR A R R
i BARTEARRL, A AT R F4ERS .

5 & ¢

(1) AU e 2 7 B 2 g 1 R i AT 76 1
I AR AL 3T 800 1 RS R MG R . &
2% AR I 0 e T 5 % T TR A 455, B (A 2 3
WIRFRS , 51 T T v 2= ORI R L, 75 g 25 i A
MRZ IR AL RV ZE R I B s I

230k (References)

SR, MR, A, SF UM DX o RO R i PR



24

SEAQIUE-SE

20194 8 H Bl 5 i 2% UL BH LU R RURE 41

SRS 7 231

(2]

(3]

4]

(5]

(6]

(7]

(8]

[0l

[10] PhEE

FHIE BT SR FIER(T]. RS FRELRL, 2016, 39(2): 90-98.
[Wu Ziyu, Yao Wen, Li Chao, et al. Study on the characteristics
and causes of strong wind during the meso-a-scale of squall line
process in Beijing-Tianjin-Hebei area[J]. Meteorological and Envi-
ronmental Sciences, 2016, 39(2): 90-98. |
IQEE Wy, SRT, S5, it S 2 j B AR i K
ORI B KR T R B I AF L )], R S BB R
2016, 39(3): 9-14. [Wang Jijun, Zhu Leilei, Hu Caihong, et al. Re-
turn periods of annual maximum wind speed and maximum snow
depth along the Lianyungang-Lanzhou railway and Beijing-Guang-
zhou railway in Henan Province[J]. Meteorological and Environ-
mental Sciences, 2016, 39(3): 9-14. |
PRI BT, BT A oty e - 4 LA fir, SESEAR - PR, 2014 4F
2 =] [ A 2 IR I A R XS G 43 A (0], 10 A5 S A
2017, 11(3): 72-78. [Aji Rouzi, Zibibula Ayixiemuguli, Shalamu
Akedai. Comparative analysis of two disastrous winds in winter of
2014 in Artux of Xinjiang[J]. Desert and Oasis Meteorology, 2017,
11(3): 72-78.]
R, HR, B, 20104F 4 H 27 B 3MIE RS B2
I R4, 2011, 37(7): 897-905. [Yin Jinyong, Cao Yuenan,
Zhao Wei. A diagnostic analysis of the gale process in Laizhou
gulf on April 27, 2010[J]. Meteorological Monthly, 2011, 37(7):
897-905. |
BT, PhEAR. 2009 4F 6 H — U RELIE 9 HF VER M K
LI, KRR, 2012, 36(2): 316-336. [Liang Jianyu, Sun Ji-
anhua. The formation mechanism of damaging surface wind during
the squall line in june 2009[J]. Chinese Journal of Atmospheric
Sciences, 2012, 36(2): 316-336. ]
T A RAEM] st
[Ding Yihui. Advanced synoptic meteorology[M]. Beijing: China
Meteorological Press, 2005: 138-149. ]

<% W A, 2005: 138-149.

Augusti G, Borri C, Niemann H J. Is aeolian risk as significant as
other environmental risks?[J]. Reliability Engineering & System
Safety, 2001, 74(3): 227-237.

BT, I, MR 5. 1980—2019 4L ER XA I 23 AR (L EAE
FORA). FRAE, 2021, 39(2): 262-268. [Wu Xiulan, Ma Yu,
Chen Ruiyong. Temporal and spatial variation characteristics of
wind disaster and its causes in northern Xinjiang from 1980 to
2019[J]. Journal of Arid Meteorology, 2021, 39(2): 262-268. |
SRRV, R, RATA. B WIS 23 S A RHE S BT )], T 51X
HBFE, 2021, 44(5): 1281-1289. [Zhang Taixi, Wang Hui, Yu Xingjie.
Spatial-temporal distribution of wind disasters in Xinjiang[J]. Arid
Land Geography, 2021, 44(5): 1281-1289. ]

AR, e, A HON IR E H X 2 R AR TR R
JE X ], T4, 2013, 31(1): 150-156. [Sun Yulian, Ren
Yulong, Wei Bolong, et al. Contrast analysis of two cold wave
weather processes with sand dust in the middle region of Gansu

Province[]]. Journal of Meteorology, 2013, 31(1): 150-156. |

[11] FEH R, PMRFS, H 3, 25 2016 4546 50 Hh X — Yk TR 2 R

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

23]

FURIUES I
Sun Jisong, Dai Gaoju, et al. Study on a thunderstorm event over
Beijing in 2016[J]. Meteorological Monthly, 2018, 44(12): 1529-
1541.]

S, T, 2R, . LT -0 BT R
SRR, T R4, 2019, 37(4): 613-621. [Ma Hongging,

Zhang Jiangtao, Li Yan, et al. Environmental field and storm fea-

K4, 2018, 44(12): 1529-1541. [Cheng Yuexing,

tures of a destructive thunderstorm gale in Baoding of Hebei Prov-
ince on 9 July 2017[J]. Journal of Arid Meteorology, 2019, 37(4):
613-621. |

T B, LA, SR 0, A BTSRRI S R K G A&
[J]. K4, 2012, 38(2): 234-237. [Pan Xinmin, Zhu Xuefan, Huang
Zhigiang, et al. The relation between the strong wind region along
one hundred kilometer of railway and the topography in Xinjiang
[J]. Meteorological Monthly, 2012, 38(2): 234-237. |

PRI - BT, BT A1 3 KA YL - B ) S AR, 2R gy, 2. 5@ AR5
— YR AR B R RSB T[T, 544, 2015, 33(3): 474-
480. [Aji Rouzi, Ablikim Ablimitjan, Li Rugi, et al. Synoptic cau-
sation analysis of a strong southeast gale over Urumqi on March
30, 2012[J]. Journal of Arid Meteorology, 2015, 33(3): 474-480. |
Uilty, T, GEIRUL, A5, B B ARSI X — Ui A< B R AU IE
S A 2 A ] TR X, 2019,
42(6): 1229-1238. [Tang Hao, Wang Xu, Chu Changjiang, et al.

Formation mechanism of a southeast gale event in Urumqi urban
area: The coupling of gravity wave and ultra-low level jet[J]. Arid
Land Geography, 2019, 42(6): 1229-1238. |

Scorer R S. Theory of wave in the lee of mountains[J]. Quarterly
Journal of the Royal Meteorological Society, 1949, 7(1): 41-56.
Klemp J B, Lilly D K. The dynamics of wave-induced downslope
winds[J]. Journal of the Atmospheric Sciences, 1975, 32: 320-339.
Lilly D K. A severe downslope windstorm and aircraft turbulence
event induce by a mountain wave[J]. Journal of the Atmospheric
Sciences, 1978, 35(1): 59-717.

Doyle J D, Durran D R. The dynamics of mountain-wave-induced
rotors[J]. Journal of the Atmospheric Sciences, 2002, 59(2): 186~
201.

Doyle J D, Smith R B. Mountain waves over the Hohe Tauern: In-
fluence of upstream diabatic effects[J]. Quarterly Journal of the
Royal Meteorological Society, 2003, 129(588): 799-823.

25 E. /NI 6 AR I S [J]. R ), 1956, 27(3):
241-262. [Ye Duzheng. Topographlcal effect on the airflow[J]. Ac-
ta Meteorologica Sinica, 1956, 27(3): 241-262. |

FEFE. T Y2 T AR]] TR AR, 1989, 47(2): 191~
198. [Sang Jianguo. Analytical solutions of downslope motions[J].
Acta Meteorologica Sinica, 1989, 47(2): 191-198. ]

PRS2, SRER. = ZBETT KA BB TE(]]. 2R, 2004,
62(4): 395-400. [Zang Zengliang, Zhang Ming. Theoretical study
on trapped lee waves on three-layers model[J]. Acta Meteorologica

Sinica, 2004, 62(4): 395-400. |



232 > TR 46 %

[24] FEUK, SUKER, TG, S5, B s b AR N 3 K2 R LR AT process over the west of south Xinjiang in 2014[J]. Desert and Oa-
L) B4R, 2014, 72(6): 1218-1230. [Lu Bing, Shi Yongg- sis Meteorology, 2015, 9(5): 50-55. ]
iang, Wang Guanghui, et al. Numerical study of severe downslope [28] K3, KK . Frsm AL T WM. ot K40 kL, 2006:
winds at Kelamayi, Xinjiang[J]. Acta Meteorologica Sinica, 2014, 185-189. [Zhang Xuewen, Zhang Jiabao. Xinjiang meteorological
72(6): 1218-1230. | manual[M]. Beijing: China Meteorological Press, 2006: 185-189. ]

[25] Vi, BEDUR, BEICUL, 85, R IIWEAS 2R 45 2t il A otk T B XU [29] SR, JRlLTT, PMATE, S5 B R A HERk i = T M.
Y RBEERFIE /T, 742, 2020, 46(11): 1450-1460. [Tang Hao, 18K 55 WS M R, 1986, 271-318. [Zhang Jiabao, Su
Lu Hancheng, Chu Changjiang, et al. Mesoscale analysis of severe Qiyuan, Sun Shenqing, et al. Guide manual of the short term
downslope windstorm caused by gap jet in Tianshan Mountain can- weather forecast in Xinjiang[M]. Urumqi: Xinjiang People Press,
yon[J]. Meteorological Monthly, 2020, 46(11): 1450-1460. | 1986: 271-318. ]

[26] KA 2%, 5KAHT. — UK INEL R KK RIS Wi B B . v [30] B 3&Ah, B W], R 2 g M) db st SRR,
TS LS4, 2011, 5(1): 13-17. [Zhang Junlan, Zhang Li. Diag- 2004: 142-143. [Lii Meizhong, Hou Zhiming, Zhou Yi. Dynamics
nostic analysis and forecast of a strong windy weather across Tian- meteorology[M]. Beijing: China Meteorological Press, 2004: 142-
shan Mountains[J]. Desert and Oasis Meteorology, 2011, 5(1): 13- 143.]

17.] [31] JRECHR, MOBRE, 72850, 45, KAEFIATIEM]. JLat: TR

[27] JAZ, A, s R EE, 45, 2014 AR R SR P H— R KR S ad B, 1981: 249. [Zhu Qiangen, Lin Jinrui, Shou Shaowen, et
IYHEI. VIR 5 5PN 4, 2015, 9(5): 50-55. [Zhou Hong, Yang al. The principle and method of weather{M]. Beijing: China Meteo-
Lihong, Hu Suqin, et al. An analysis on a strong windy weather rological Press, 1981: 249. |

Fine characteristics and cause analysis of rare gale over Tianshan Mountains
over Aksu Prefecture in August, 2019

Rouzi AJI, YU Bixin, LI Ruqi
(Xinjiang Meteorological Observatory, Urumqi 830002, Xinjiang, China)

Abstract: Because of its unique geographic location and landform, Aksu Prefecture, located in the midwest of
southern Xinjiang, is prone to gale weather when the surface cold air is forceful. For better knowledge of its
mechanism, the fine characteristics and its effect system, and dynamic and thermal conditions of the rare gale
over the Tianshan Mountains over Aksu Prefecture from August 15" to 18", 2019 are assessed, based on
conventional and intensive detecting, radiosonde observation, and the National Center for Environmental
Prediction reanalysis data. The outcomes are as follows. This gale is known as a persistent gale. The blocking
high over Eastern Europe has developed to strengthen against the circulation background, and the Central Asia
low vortex has been maintained for a long time, with three short waves split and moving east. It is caused by
movement energy converted from cold air potential energy when the upper-level jet stream and low-level cold
advection work perfectly together. There are three gale waves, all of which are caused by cold air being guided
over the Tianshan Mountains by the upper trough. The gale lasted only a few minutes for the first two times,
triggered by a short-wave trough. The gale last time lasted for a long time, triggered by the main trough moving
east. For the first time, the gale wave was composed of convective thunderstorm winds with instantaneous wind
speeds reaching the grade 12. It benefits the strengthening and preservation of the strong vertical motion and
secondary circulation caused by the high-level jet, middle-level convergence, and low-level divergence.

Key words: cross over mountain gale; thunderstorm wind; dynamic conditions; thermal conditions; Aksu Pre-
fecture



