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Fig. 1 Three-dimensional topography and weather stations’

distribution on the north slope of the Tianshan Mountains of China
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Fig.2 Spatial distribution of European Fine Grid

Numerical Model grids and weather stations
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Tab.2 Monthly distribution of occurrence hours of foehn around Urumqi from 2018 to 2020
BRI
uho A
1A 2 A 3 A 4 A 5H 6 /1 7H 8 A 9H 10 H 1A 12 A
LEBT AR 141 86 10 12 0 0 0 0 2 36 42
BRiA 369 287 96 151 57 9 0 0 13 35 130 66
=XV i d 17 12 28 32 3 0 0 0 1 0 8 0
VAN 102 95 88 99 17 0 0 0 0 3 73 3

H RV B A — B B8 XU BT Y e e 1) L EL
JEHAR 3 i BE XU BB WO 26251 . i
U 2 8 ARG BB b /s B R AR 2 B A
(102 1) L /\NHY (68 IFUC) L5 & AT (21 ) |
St (10 U0, BK 2 B A (93 i) /A
(33 IFYK) (s B (16 IFI) B & AR SF (7 BFIK) ,
AZENE B HA (206 IR ) (Se s 8 (84 HHK) (A
W59 ) B8 ARTT (6 IHKR) o HIE Al L, &K
A Bl A T AR AR R R WA I 1 Ak 5 4L
TSR X (A0 5 5L b s IX) , Bk =&
RN i s O 1) T 5 5 AR S Tl X i, fHUR 4 2
BRI AR K (S hiii—2 0 B ) 1 38 U

%_‘%o

MBI RORF (WL 4) 45400 H BB
RO UCRH 22 ELK o S8 B8 S P B8 KU iy R/
W42 84 IR (J A 76.36% ) K= 16 IR
(14.55% ) A7 10 B (9. 09% ) , & F B8 KA A
WA KT S A ZEAT s SRR MR A 7 206 (5]
W (51.37% ) #2102 B UK (25. 44% ) k%= 93 It
W(23.19% ) , BIA&FF MR AR HAR 2 A4 2
T BB AT AR 21 IR (61.76% ) FkFE 7 i)
IK(20.59% ) A2 6 BHK (17.65% ) , 45 Z M % fe
LK AT 2 A A s VN O R 68 i IR
(42.50% ) &7 59 IR (36.88% ) FkZE 33 Ik
(20.62% ) , B FHE NIRRT 2 1. b
G, 2018 AEFRBK IR BE IR AT, NI 4 A K



Vol. 40, No.6

H R LB B8 IR 25 3 A R 2 AR AR 24T 827

I ,2018 AF 35 Bk 25 5 B> il a5 8 XU R T EE 2019
42020 AEAHR BN Z . BTG RTESE it 2018
AR TR R rhds i, 2 R A 4
SO, BRI 2R, B bR & h B B g KA
I 2018 AEFFKTE TV 2 G B LB, T &
R BRI R =, YR AR N A 5 7 A e L
TR R 2, BRI T B T 45 10 in Rk 1 1l
S {51 2018 AF Ak =19 AR B VB i 22 58 B2 i
o ASCHESE S HARST

NSl H )5S R BT ROR B (L 2) , 4
B SRR O\ 3 B TE 1 R AR U e
ML EARFMIELE 4 . S8R XA R
RIATERRK T | &R D T4 L&A -
ZS R Z BB PS  A AE 2 R 0 & A B K
IR, A XA B L 3, AR PR R B
BERA I &R LN 240 BB, i i % XL
WA WIESEAT , — &R AR T X, —3 43 1) VB9 7 1)
TN ;1 500 m DL _F 58 U ) 5 42 8 0 5 oK
FHX At 1A Sem e BR0A LV 3
Sl e A B XU, 8 R S T X AR A A
3.2 FRXEX 6 G it 4FE
3.2.1 A& U 2= AR AL AR

ER RN S R SNSRI - b N AN
SR B R GE T E . 3 D FE IR
&, BP0 RCF R K, R 21,24 m - s 71 HE
WoR U U 202l m s 13 EOR U R
19.61 m s~ ' sesstt/N, H18.36 m - s ™', It
VI U A I )5, e 1 S A b ik, Hak
TE T DX/ T LU A H ) S5 s R X R 0 FE /DN o
— 20 N = NEEHE T R A, F &S H0A
(20.35m - s™') J\H4(20.06 m - s7") LK
(19.41 m+s™") Seaft%(18.02 m - s~ ') ; FkE=Ry
(21,28 m +s7') (A (20.75 m - 57 (1
ERF(19.57T m+s™') BEAELE(18.79 m + s );
AZEHEPAR OO S P0IA (22.62 m - s71) I EARSF
(19.84 m » s™') AN (19.29 m - s7')  Lems i
(18.27 m » ") o AL, Hr K10 45 Hh 4 i B2 5 XL
IR — ELAR /N T 25 F 11 3 5 a3 B L i X 3k
[[1E7 €A BT B =i RE'E TATE S

R4 BHT W R 25 14 T 4 Ak 3 AR A
ZE B R B KRG E . AT LT 3 4 B XU KR
PRk, — (e VB, ik35.40 m - s 7'

J3—RAEAE SR, 7535, 10 m « s~ AN
BEXUIRAEL (19,30 m - s ™) Fmim /N T HAR Y

3 2018—2020 F BEAF R AR R R RZETr FHRIE
Tab.3 Seasonal average wind speed of foehn at
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Tab.4 The maximum wind speed of foehn at

four weather stations from 2018 to 2020
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Fig.5 Seasonal wind-roses of foehn at four weather stations:

(a) Chaiwopu in spring; (b) Chaiwopu in autumn; (c¢) Chaiwopu in winter; (d) Wulabai in spring;

(1) Urumgq in winter; (j) Bagang in spring; (k) Bagang in autumn; (1) Bagang in winter

(e) Wulabai in autumn; (f) Wulabai in winter; (g) Urumgqi in spring; (h) Urumq in autumn;



Vol. 40, No.6

H R LB B8 IR 25 3 A R 2 AR AR 24T 829

F165.00% LA I, HUGEHIL T AR (SE) KU, M
LB Rl 50,4 Al S F A =B A A
(ESE) XU e 2, Hotk I A Rg (SE) K n] il 4 (E)

A o
3.3 RNRSiTIEHY TR F1ES [E]HFE
3.3.1 BERGERE AU L

2018 43 H—2021 42 H , B8R K H
— T 27 IRBERK LR, 7E 27 IR R 5
PO T ARG, Hod 4 Al 34 1 B0 XY ot
A 8 . 27 BRI B A 14 Ik EEEZ,
1 51.85% ;7 IREATEAT, [ 25.93% ;6 Wk K4
TERKTR, 5 22.22% s 2R TOHE MG /2 .
3.3.2  BERRAIS RS I (R HFAIE

LS TH T 3 FHEEARFEIT IR 21 KB
Nt B 6 g5 7 21 A Kt # b B0 5
BARFTHBE R FFEEET ] AT WL SR A R L)
[F) 45 B B R S5 T XA — 8, S f J KRS [A] 2 7E
6 ~24 h, L% }66.67% ,24 ~36h419.05% , H:

x5 LBEAFRAD4BERERKMTE
Tab.5 Weather processes of foehn at four
weather stations around Urumqi
B A H 8 R A 3

2018 - 03 —25—2018 - 03 -26 EEDRIEINETE ¥ S aWAN:T |

IS R(EINER S N SN
2018 —04 —05—2018 —04 —07  Sesrtf LA BEAFE IR
SEAL N TAlE IEE S 7 S W |

LS R(EINER S N SN
SN AR ¥ S AN
S NEE RS NEE Y VAN
ESACNERTRENEE Y S 3V |
2019 -04 —09—2019 -04 - 10  Yeag e BH0A & ARFF AW

= R(EINER - N SN

ST RSN o SN

EEE VRIS INER Y S AW |
ESACNERTRENEE Y S 3V |
U N RS INE R 7 1WA |

EEE VRIS INER Y AN |

S ATE N o SWANG

ST R(E N N VAN

R RIS IR N SWANG

=T R(EINER L N VAN

VRIS INER - S aWIN |

R ATEINE L N SN

2018 -03 -30—2018 -03 -31

=

2018 -04 —13—2018 -04 - 13

#

2018 -04 —14—2018 -04 - 14
2018 =11 —=23—2018 =11 -24

%F-

2018 -11 -=30—2018 - 11 =30

%F-

2019 -01 —19—2019 -01 -21

2019 -04 —-13—2019 -04 - 13
2019 -04 —-15—2019 -04 - 15
2019 -05 -11—2019 -05 -12
2020 -01 —24—2020 -01 -25
2020 - 02 -08—2020 -02 - 10
2020 -04 —-01—2020 -04 -01
2020 - 04 - 02—2020 - 04 -02
2020 - 04 —24—2020 -04 -24
2020 - 04 —26—2020 - 04 -26
2020 - 10 -06—2020 - 10 - 06
2020 - 10 —27—2020 - 10 -27
2021 -02 -18—2021 -02 - 19

14 -
57.15% PR

m 5EART

12
10
38. 10%
28 57%
19.05%
6%L6%4 76% 4. 76%

0~6  6~12 12~24 24~36 36~48 >4
FrELI I/
o6 2018—2020 F£EHIH.SEARFHI
BRI 2 B FR LR A [E]
Fig. 6 Statistics of duration of foehn weather processes

at Wulabai and Urumgqi station from 2018 to 2020

Wik

S N B~ O

MR IR ZE I [A] 3K 49 h, & A2 7 2018 4F 4
5—T7 Ho BEARFHXAENRFFLLAHFEO0 ~6 h (1
%k 57.15% ,12 h DIIN & 90. 48% .
3.4 BRI A BB TR 7= X 3 RUAY T 4 B
WA

HF FHE AT X BB 21 )R KA
IR A AR INF AL ) RS AR 12, B 8 XU A il
— HAIh6 R 20 BB R 40 4% 10 m 1 850 hPa
A3 0 ~96 h 1) UV 4t SAR(EAG (E 2 /N . 56
ARFE b, it UV s it Eaa 3 21 K
FAGTFE 3 AN 5 0 ~ 96 h XU Ji) | KU 4 T 4R 8 o
Bl 7 o T 2018 44 F 5—T7 HAER KRS ERT—
H(EI2018 44 H 4 H)20 I 0 ~96 h Ji i 41 ¥
& 10 m P XIZAEE ] 3 >l 4550 . BEHUEE:
ARG #5210 m F1850 hPa K37 0 ~96 h TR 4 K,
FA B AR , LA IEG A AS: 56 A 240 o 4% 501 T 4% 7™ i
3 AR KR A A v e KRG (1) il B 7 ([T 8, H:
HhE 13 37 5 R KU 4 Iﬂ*ﬁﬁﬁ?ﬂ&?ﬂuné&ﬁ%@%
9%) TR S thaes Rl kA5 XA 8 3, e it

2P SORHX AN S 2, D] I T8 A G 5 O 48 X9 4 5 1L

FHE di X 12l 1) T4 g

NP2 PIA% 10 m 850 hPa X7 il 4 7™ il 5 /\
AR X B R S 0 1Y) AH DG FR a3 il o 0,86
0. 72,Eij(ﬂl_?ﬁiﬂiﬁtt%ﬁml_{ﬁ/\n”qu]ﬁﬁd\
11.19 m - s " fi14.53 m - s ' ; 5 K55 R K
IR SO A AH G 2 850530 4 0. 81,0, 42, 85 K XLk
AR AR 2 B0 KU AR 43 90 2 /N 7. 93 m - s 1A
1.24 m - s~ 5 S50 58 KU KRG 2 00 A AH 56 2R
5300 0.80,0. 82, Fe K XUGH T A LY 5% 0 XLk



830

40 % F6

14
LTk — AR R
WEaEk —AERm XA

KGHE/(m-s-1)

IS ® =
(g/

g

(b)

X% /(m-s-1)
PO
)

KGE/(m-s-1)
/!

S O L O LIPS FTLHLS M,H o
S IFSTIT I IS I®

VO OS> O
FIIFIS SIS

LR

069
P
07(?
0, '
090
096

E7 201844 A4 H20HH#0~9 h ERlZM4E 10 m R KUIFRES SHm S NER:
(a) N85 (b) B AT ; (¢) BHIA
Fig.7 Forecasted values by EFGNPs of 10-meter wind field in 0 ~96 hour from 20:00 on April 4, 2018
(a) Bagang; (b) Urmqi; (c¢) Wulabai

53 BPEY /N 11,70 m - s ' F13.77 m - s ', LU
5 TAERE N 0.01 Y B MK A 56, RA
RE BRI 10 m K7 B ™ il 5 3 >l 5
DUEARSCHERS R , A R EIYAE 0. 80 DL b, /\VHg ik
FHOC R B 35 0. 86, HJ2 X fe R IR i) {E T 412 3
BN BRI R P47 12 m -+ s 7 A0 A,
BB AR ZEEL R o H PR B R 5 B R G T ik
BREEEC/IN, K 7,93 mo- s HL A 0l R 25 R A
11.00 m = 7" DL b o PR AEABOR SR T08 1, 2
10 m R B A% 36 a5 RGHAE 10,00 m - ™' 2L R,
W45 AL T, KU 40 4% 850 hPa XUz i dit
R AN T EHREE DRI R TR &V € 2 T S G il
70.72.0. 82, IR E4M N 4.53 3.7T m - s,

510 m KT ™ dhAH L, 850 hPa X7 FUdR ™ il
X AR WU KAEL P PR 5 S DL . P, 7E R
Ak 55 Al BE KURGE I, 7T 3 227 850 hPa Fif /™
sty ALY R /N o

4 e

AR LB BE I T HE X 35 S 0 5 65 AR SF e
HAMIX E AR KRG E . ZAFRX % X BERK
BETEZ R T B AR T X — Aty 3 B
DN BAE AT GETH o0 A, DRI Xk B8 JRUN 2 A
AN 21T AR SCEF RS R XUGE JEE 1Y) 58 XL, i
REBEICRE XU F R X 9 MR R B R R B, gt



Vol. 40, No.6 o R L AR KU 8 43 A RRALE B R AR 53 831
40 .
(a) e SEPUE --- 850 hPa TR H 10 m TR
30 FNOSN
g |/ TR
= / 4/ \
® 20 T
4 & -
10
12 3 4 56 7 8 91011 1213 1415 16 17 18 19 20 21
Wik
30 (b) \\\
E PN S 2N L
< 20 F N e G e
b A \
X
10
1 2 3 456 7 8 91011 12 1314 15 16 17 18 19 20 21
ik
© ,
o 30 SN
; <
2 20 N
= _
10

1 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21

ik

B8 213F%M 10 m KIFF 850 hPa K iGHE K RUETIRE S SR B LE
(a) \i; (b) BEATT; (¢) BHA

Fig.8 Comparison of the maximum wind speed between observed values and the forecasted values of 10-meter

and 850 hPa wind field of 21 foehn weather processes: (a) Bagang; (b) Urmqi; (c¢) Wulabai

TG T a5 KUY =S 0 A A, A B R L
BB Z e A AE WA S 63 b RS S P P RE /4
R AR 5T X, 3 5 DL AR I B g 46 SR — 550
[R]IfAS B BB 1 1 20 T e 58 KU A 05 g
A3t A, LU PR/ BRI P RS 83 £, T 5
ARFFH KBRS /N FHAR 3 3o LMERIITTE 2
KETFHEREMERR TR, AR ST R
A X BERA AR Ry, (EJE LA 3 3 B8 XU A
PRI R EAR S R BEA 1 A, X SR B4
R AR AR — 2, DR, S B AR T IR
EORIEIN LN VAT S S o S 1 R e A S S = )
o 2 e P EE AR R A B A T A

RSO 3 W A 240 P B T 7 it 3o B XL
WA —E S5 W E, HBHRAE DN, ~— 5%
SR FH— SO ZE 75350 AU 240 o0 A RS fEL A A X
dnHEAT TR, DA o D 48 190 A 5 T4 7 it ) o
R I3 BE X B BE ST o

HA R LA 38 5 U MR e 7 o R A7 A 22
B ASSCHEMATT 9 Aok s 45 T RG]

DL F 58 KA Y R 3 XIS s . BT, 5
AT BT EATBA 60 2> Huthl A sl , %)
S 2R HIIE T 8 58 XU D0 AR B S A 1 5 5 ) Bk it
o T—REETIX 60 ZAul s WAEMKR R
PR EREATRI Y, 45 B A 0y, B AN [R] 3h
FE W R SN B G o0 A TAR, LA S0 4 1f
b 718 R R L AR BEAS () 56 8 IR A R AL 275
AR

M 2018—2020 4F H KL b3 1 8 A 57 L JH
19 AR U IZ I X A X 16] G LK DU 248 ) s
TEAS AT ™ i , 075 106 HH 58 XUt 88 3k 31 R K2 51
55 KNS , RIS o0#r  UER PE AR (B Y A
KAMEIIHTAFT5 3k N 5 88 AR5 B 30 58 IR I 5
AR LS R 200 A RSB T 7 it 3of 58 XL K
RGH Y TR SR AT VA A5 2 LR 4518

(1)2018—2020 4F B8 A7 S J 1 B8 X B



832 1

40 % F6

PR AR R AR S 1213 B PR\ 4K 480
I 2 25 PN S £ 329 PR & R SF TR 4 0
101 IR, B8 XU 2= 36 ol st A [ v K LU 55 e
DA DX, 2 2= 04 [ S 430 DA R LI

(2) B8 AR T KA 1058 IXF- 24 AU El R 370N
NEBHH 21,24 m - 57 JUREE 20,21 m - 7N 1
EARFER19.61 m - s MR 18.36 m - s, F
FRA 3 ZR SRy B8 R R e 4 v S i XL —
Hiho 4 3 B4 3 AR AR I (ESE) KUn]
&2, R A (SE) s FA (E) XU

(3)2018—2020 4F L5 & A7 H I AE KR i
27 W, K F & 14 R (51.85%) & F T Ik
(25.93% ) FkZ 6 ¥ (22.22% ) . FARBELHLIAHE X
TR ) 5 T S BRI X, 2 3l 58 XU 2 Fif
[a]/NTF 12 h B LR 52 42. 86% .90.48%

(4) BRI AP 10 m X7 i an 5/ 5
BORFT S RrIAHE K KRS D ) A 56 R B8 A
F)70.80 AL H T MG 5 S Bl 223 K . B
DA% 850 hPa X7 ik it 5 /N4 S hriH 5%
IR R R S 200 P R O P 2 v, I L 4 DL
10 m U7 T4 i B0 S 00 o

£ 2 3L ik ( References)

(1] skE=, JpJaoc, Fhikil, 4. B g KRB S F 0
[M]. B AT B AR A, 1986 341 -347. [ ZHANG
Jiabao, SU Qiyuan, SUN Shenging, et al. Xinjiang short — term
weather forecast guidebook [ M ]. Urumqi: Xinjiang People’s
Publishing House, 1986 341 —347 ]

AY. GEARFNHEFEREKGIHE R BRI s
%1991, 14 (10): 16 - 18. [ DIAO Ping. The statistical

—
\e]
[

characteristics and forecast of southeast gale in Urumqi in spring
[J]. Xinjiang Meteorology, 1991, 14(10) : 16 —18]

dITHE, BAK, P SRl XA R X3 A LA A
[J]. BreEs4, 1995, 18(1) :6 —10. [ MENG Qihui, LYU Bin,

—
W
[

DIAO Ping. Research on the distribution law of southeast gale in
Urumi area [J]. Xinjiang Meteorology, 1995, 18(1): 6 —10]

W BV R M), deat. A5 WL, 1994,
[ PAN Shouwen. Principles of modern climatology [ M ]. Beijing:

—
~
P

Meteorological Press, 1994 ]
TR 1998 4F 4 H BEARFFARERNKRS B I]. B
4%, 2001, 24(3): 15 - 17. [ SU Xiaolan. Analysis on an

—
(9.3
[

southeast gale in Urumgqi in April 1998 [J]. Xinjiang Meteorology,
2001, 24(3): 15 -17] DOI: 10.3969/j. issn. 1002 - 0799.2001.
03.005

[6] A, Ang=, Mk, 5. D& AR TS AR AL

WoE(T]. KR4, 2015, 2. 53 - 55. [ DIAO Ping, DIAO
Xiaoyun, YAO Lihua, et al. A study on the mechanism of the
southeast gale in Urumgi city in Spring [J]. Agrometeorology,
2015, 2: 53 -55]

(77 skvaml, DkgE, XER, % 2970 (PR 3 ML ) 58 KUk
B4R L], Wb AFSY , 1993, 11(2) : 81 -87. [ ZHANG
Keying, MA Youxin, LIU Yuhong, et al. Agricultural significance
of the foehn effect in the SW monsoon: A case study in the Ailao
Mountain [ J]. Mountain Research, 1993, 11(2) . 81 —87]

(8] TTHroe, TEME, WHE. —UGHE A & AT i HL 35 4 P f5)

Bl AR IR T]. B4, 2005, 28(5) : 32 - 34.

[ DOU Xinying, BIN Jianhua, JIANG Jun. The meteorological

causes of the collapse of iron tower in Urumgi electronic network

[J]. Xinjiang Meteorology, 2005, 28 (5): 32 —34] DOI. 10.

3969/j. issn. 1002 -0799.2005.05.014

A, UE, HE%E, & SEARFIGES K TLEE €

IBEIE SR A B[] TRAR, 2018, 36(4) : 684 -693.

[ WANG Nan, YANG Hongru, ZHOU Jianjun, et al. Quantitative

[9

[

study on impact of severe weather on flight delay at Urumqi airport
[J]. Journal of Arid Meteorology, 2018, 36(4) : 684 —693 ] DOI;
10. 11755/j. issn. 1006 —7639(2018) —-04 —0684
[10] Wikfi, EAH. HuEs AL A R RURRIE S LR 5w (0],
THS4,2014,32(3):393 - 398. [ YANG Hongru, WANG
Nan. Characteristics of southeast gale and its corresponding
Journal of Arid
Meteorology, 2014, 32(3) : 393 —398 ] DOI. 10. 11755/j. issn.
1006 -7639(2014) —03 -0393
[11] ¥, 2009 484 725 B -26 H 5 G ARFHLIG KKK THIEL
EATLT]. o [ R AT 2 B % 4k, 2010,21 (3 ) : 31 - 33.
[ HUANG Haibo. Numerical analysis of gale weather at Urumqi
airport from April 25th to 26th, 2009 [J]. Journal of Civil
Aviation Flight University of China, 2010, 21(3) : 31 -33] DOI.
10.3969/j. issn. 1009 —4288.2010. 03. 009
[12] LI Xia, XIA Xiangao, ZHONG Shiyuan, et al. Shallow foehn on

atmospheric structure at Urumqi airport [J].

the northern leeside of Tianshan Mountains and its influence on
atmospheric boundary layer over Urumqi, China: A climatological
study [J]. Atmospheric Research, 2020, 240. 104940. DOI.
10. 1016/j. atmosres. 2020. 104940

[13] FFBE, At PRI ZIRFERALA N T[], BB,
1992, 11(8): 16 —=21. [ QI Ying, FU Baopu. Factors affecting
Daxinganling foehn [ J]. Geographical Research, 1992, 11(8):
16 -21] DOI; 10.1007/BF02951625

[14] FFBE, BB IR E KRR HEN[T]. AR,
1993, 48(5): 403 - 411. [ QI Ying, FU Baopu. Airflow over
mountain and Daxinganling foehn [J]. Acta Geographica Sinica,
1993, 48(5) : 403 —-411] DOI: 10. 11821/xb199305003

[15] BRM, fBe. RATIDARB R EERMLI]. mIEAR, 1995,
14(4): 443 - 450. [ CHEN Ming, FU Baopu. Numerical study
for foehn in east slope of Taihang Mountain [J]. Plateau

Meteorology, 1995, 14(4) : 443 -450]



Vol. 40, No.6

F R LB B8 KU 28 S0 A RS B ARG 7

833

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

AR, ESEL, FER, & RATIhBARFEXLT]
1993, 19 (2): 3 - 6. [ ZHAO Shilin, WANG Rongke, GUO
Yanbo, et al. The foehn in the middle rang of Taihang Mountain
[J]. Meteorological Monthly, 1993, 19(2): 3 -6]

ERE, T, SKIE, S5 RATINARBERERR M STy
AEFNBLER BT 1 < 35 IXUIBl o) 576 DR A= A% -4 52 00 149 4> 45) 23 BT
[J]. @RS %, 2012, 31(2): 555 -561. [ WANG Zongmin,
DING Yihui, ZHANG Yingxin, et al. Feature and mechanism of
the foehn weather on east slope Taihang Mountains [ ; Case
analysis of the influence of leeward wave on the generation and
propagation of foehn wind [J]. Plateau Meteorology, 2012, 31
(2):555-561]
ZHANG Guangxing, ZHANG Dalin, SUN Shufang. On the
orographically generated low — level easterly jet and severe
downslope storms of March 2006 over the Tacheng Basin of
northwest China [ J]. Monthly Weather Review, 2018, 146 ; 1667
-1682. DOI; 10.1175/MWR - D - 17 -0355. 1

LA, I‘r(ﬁ Eiﬁi. rhIN ROBE b 1L 9 3l D TR LT 5
[J]. HSREL2E , 2009, 19(3): 310 - 324. [ LI Yiyuan,
WANG Donghai, WANG Bin. Study on dynamics of small — and
medium — scale over — the — mountain airflow [J].
Natural Science, 2009, 19 (3): 310 — 324 ] DOI; 10. 3321/j.
issn. 1002 —008X. 2009. 03. 010

AR, XVARFN. 2299 2 B2 551 P B 048 DX i o IR T
RIETTEM[T]. b4, 2019, 37(1); 109 —117. [ HOU
Zhigiang, LIU Chunyu.

Progress in

Development potentiality evaluation of
tourism resource group for five provinces and regions in the western
China [J].
109 - 117 ] DOI: 10. 16089/j. cnki.

section of the Silk Road Economic Belt, Mountain
Research, 2019,37 (1) :
1008 -2786. 000404
Ti¥y, W%, THE, & ECMWE 40 R0 R S0 TR 7 TE
EARFEARB KRB R T]. PG 2<%, 2014, 8
(1):32-38. [WAN Yu, CAO Xing, DOU Xinying, et al. The
application of ECMWEF refined net umerical forecast data in the
southeast gale in Urumqi [J]. Desert and Oasis Meteorology,
2014, 8(1):32-38] DOI; 10.3969/j. issn. 1002 —0799. 2014.
01.007

Ui, EI0, KT, S SRS IR X — U s AR T R XY
TEHLE - o d S B 2w E ()] TR X B,
2019, 42(6): 1229 - 1238. [ TANG Hao, WANG Xu, CHU
Changjiang, et al. Formation mechanism of a southeast gale event
in Urumgqi urban area: The coupling of gravity wave and ultra — low

level jet [J]. Arid Land Geography, 2019, 42 (6). 1229 -
1238 ] DOI: 10.12118/j. issn. 1000 — 6060.2019. 06. 01

KA, FELD. B8RS AR RS R R R oK F
KSR T]. "% RHE,2007,35(5) . 719 - 722. [ ZHANG

Liping, WANG Chunhong. Characteristic analysis of temperature ,

pressure, humidity and horizontal wind shear under southeast

strong wind at Urumqi International Airport [J]. Meteorological
Science And Technology, 2007, 35(5): 719 —722] DOI; 10.

3969/j. issn. 1671 —6345.2007.05. 022

[24] g, Zngy, XMEE, 4. SEAFEFNIARM KA

(25

[26] mighes, =Ias, HaF, F KR

(27

(28

[29

[30

[31

[

[

[l

[

[

]

BT L[]
[ SUN Mingjing, LI Rugqi,

VSR %, 2017, 11(5) ; 38 —45.

LIU Junzhe, etal. Analysis of
comparison between the two kinds of the southeasterly gale cases in

Desert and Oasis Meteorology, 2017, 11
10. 12057/j. issn. 1002 — 0799. 2017. 05.

Spring in Urumgi [J].
(5):38-45] DOI.
006

AWEZE, e, Bk, 45, SE ARG 2017 43 HARR K
Kz Wrsr e (1], #rssqe B FHE, 2018 (2) 44 - 45. [ DIAO
Xiaoyun, FENG Lihua, FAN Ruirui, et al. Diagnostic analysis of
southeast gale in Urumgi in March 2017 [J].
Research of Science and Technology, 2018(2) ; 44 —45]
BrERed [ M]. dbat: <
[ GU Junxi, ZHANG Jijia, CHAO Jiping,
China

Xinjiang Farm

S RAL, 1994 521.
et al. Atmospheric Science Dictionary [ M ]. Beijing:
Meteorological Press, 1994 ; 521 ]

AR, A, W/NE, 5. ECMWF 41/ 10 m XUTHRAE
WILav i A 51T IE ], R4, 2020, 46 (11): 1485 -
1494. [ SHEN Huayu, FANG Yanying, TU Xiaoping, et al.
Verification of ECMWF 10m wind forecast for coastal Zhejiang
province [ J]. Meteorological Monthly, 2020, 46 (11): 1485 -
1494] DOI; 10.7519/j. issn. 1000 — 0526.2020. 11. 009
Mg, BES, Hal, % KEMIX ECMWE 41 /4% 10 m X,
5 LB L SRR L] KRS MR, 2021, 37
(1): 73 =81. [ YANG Jingtai, SUI Yuxiu, XIAO Jian,

Comparison and verification of 10 m wind field based on ECMWF

et al.

fine grid and observations in Dalian [J]. Journal of Meteorology

and Environment, 2021, 37 (1); 73 —81] DOI; 10. 3969/j.
issn. 1673 —503X.2021.01.010
LI Xia, XIA Xiang’ao, XIN Yu, etal. An examination of

boundary layer structure under the influence of the gap winds in

Urumgqi, China, during air pollution episode in winter [J].
Journal of the Air and Waste Management Association, 2012, 62
(1): 26 -37. DOI; 10.1080/10473289.2011.617628

LI Xia, XIA Xiang'ao, WANG Lei, et al. The role of foehn in the
China [J].

2015, 120.

formation of heavy air pollution events in Urumgqi,
Journal of Geophysical Research: Atmospheres,
5371 -5384. DOI: 10.1002,/2014)D022778

e, EICR, K, S5 KR RYgEi EmE )] RE
S5® A, 2012, 28(3): 83 —89. [LYU Minghua, YAN
Jiangyu, YAO Rentai, et al. Study on the statistical method of

Journal of Meteorology and Environment,

10. 3969/j. issn. 1673 — 503X.

wind direction [J].
2012, 28(3): 83 —89] DOI:
2012.03.015



834 TR VR S (1 40 15 %5 6 J1

Temporal and Spatial Characteristics of Foehn on the North
Slope of the Tianshan Mountains of China and Prediction
Ability of European Fine Grid Numerical Products

AYITKEN Maulen', LI Xia' , MUSA Yusuf®, LI Shuting', ZHONG Yuting'

(1. Institute of Desert Meteorology, China Meteorological Administration, Urumgi 830002, China;
2. Xinjiang Branch, China Meteorological Administration Training Centre , Urumgi 830002, China)

Abstract; Foehn is a peculiar climate phenomenon occurring in mountainous areas, usually accompanied by
precipitous increase in temperature and decrease in humidity at same time. It is believed topography is responsible
for foehn wind occurrences. In Urumqi with undulating surrounding areas on the northern slope of the Tianshan
Mountains of China, foehn wind has been haunted. Foehn wind not only directly does inflicting huge damages to
construction local facilities, seriously interfering aircraft take-off and landing, and land transportation, even
threatening people’s lives and property safety, etc. , but also worsen air quality in winter. The terrible air quality in
winter in Urumgi is the product of foehn wind. Past investigations into the foehn wind on the northern slope of the
Tianshan Mountains was conducted on an individual case basis, scarcely involving with the tempo-spatial
distribution of foehn wind. There was a serious lack of comprehensive and systematic knowledge of the foehn wind
in Urumgqi.

In this study, the temporal and spatial characteristics of the foehn winds above 17.00 m + s~ 'was investigated
on the north slope of Tianshan Mountains of China, and a comparison on the prediction ability of European Fine
Grid Numerical Products ( EFGNPs) were performed based on hourly wind speed and wind direction observation
data at 9 automatic stations and numerical prediction product of European Centre Fine Grid Model during 2018 -
2020.

The following results are listed: (1) The hourly occurrences of foehn wind at Wulabai, Bagang, Chaiwopu
and Urumqi urban area were 1213, 480, 329 and 10, respectively. The foehn winds prefered to land at the north
of Wulabai station in spring but at the south of it in winter. (2) The average instantaneous wind speeds of the
above four stations were 21.24 m + s~' at Wulabai, 20.21 m - s~' at Bagang, 19.61 m - s~' at Urumqi and
18.36 m » s~' at Chaiwopu from high to low. The frequency of east southeast ( ESE) wind direction in the four
stations was the highest. The foehn at Bagang was stronger than that at Wulabai in autumn. (3) The weather
processes of foehn wind occurred 27 times in total , including 14 in spring (51.85% ), 7 in winter (25.93% ) and
6 in autumn (22.22% ). (4) The duration of the foehn process at Urumgi station was relatively short compared
with the southern suburb of Wulabai. The maximum forecast values of EFGNPs of 10 m wind field had a high
correlation to the maximum observed wind speed of the foehn at Bagang, Urumqi and Wulabai, with correlation
coefficients above 0.80. The maximum forecast values of the foehn based on EFGNPs 850 hPa wind field had a
small deviation compared with the observed maximum values at Bagang, Urumqi and Wulabai. This study can
provide scientific and technological support for the monitoring and early warning of foehn weather on the northern

slope of the Tianshan Mountains.

Key words: the north slope of the Tianshan Mountains; foehn; temporal and spatial distribution; European Fine

Grid Numerical Products ( EFGNPs) ; forecast verification



