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Abstract

Based on the gale data from Alashankou National Basic Meteorological Station and the regional au-
tomatic stations in the upper reaches of Jinghe County, this study explores the laws of climate
change. In particular, with the densification of surrounding stations and the accumulation of new
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data in recent years, it focuses on the analysis of gales of force 10 and above, which have a high
impact on transportation. Additionally, a comparative analysis is conducted on the start time, du-
ration, and extreme values of gales in Alashankou City, aiming to further explore the impact laws of
strong winds in key areas affecting railway transportation.
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1. 5|15

ZAEk, EWNAME KRR, JoHAR 30 BURTE BRX IR 7T, W 7 a Bk e o 28 i K XU
G, HFTRIE A R KU I ZR AN P R 1 B () XU SRR e A XGR e T 4 BT S5 D RE,  FFA AT 520
PR R B IR 28 KGR TR 78 o [RIEE, X6 ] A Bk B 4 K XU T I 7 32 B4 P 7 R RUK Bk 2% BT 3 )
RETTH, X DAL i AR .

BT Ly 1M A iR 2500 2K DL b (BT 37 28 1 A B R S B Ly A8 LU TR B I S G b — AR T 1 1Y)
W LA 2 v, b i 5 w0 [ % IR P JR T BRI R i, R I S LI . A R g o v ] A
KL 90 AR, WNAEKL 80 AR, MAEKL 12 A8, B KB EAILEAEKINER . HhE NI
FEMA F o X2 RS SR B2 KRS, KRR TT5, FFEER A, B 7. HES S
NI 5552, Bk KGR B SlG S 17 KPR B WG T X8 B sk 8 40 KA KRR, BTl 1
TR SR IEH X K R H B bz — . SRR EE 156 d, i KIRHEL 188 d (1977 ),
KSR H B 19 d [1], BRI AR XGE ATk 55.2 m/s. B4z il A& ZEE R R Sa R sl S R RAR
A, R ILEEARAR, HOERUERH, Wk, AMISfraliE sk oK aE 2], FEEN RS IE B R
MG A MRS, WIRT RIS E, RIET%S, WA, HmAZE[3].

RRGEHEE, HoTE 545 MR AL FE IS B IEEER, R 258 W RFIRHLIE 5 XA 26 R
HEAT TR B A o b HE T P8 TR 5 2050056 3 b A IR RS 18] 9 SR e A 127 b 22 K IR\ ) 22 5 AT 4]
ARG ST T PR AR O X H B2 $ S 36T 40 a R I/ R AR RS AR e, i
BT REE E B A 220 A R T =R B i AR AEAR LF IR ZE I 9~10 /NI IEAHODG . FERGHASE A0 AT 1 483
— U DR AR A 2 1) 32 B AR PR 2 1 25 AR e /M R TG e O BT 5 R o AN SCIE Rz 1L 13 20
TR IR R AR S 2, ) FH R S8 Wi 23 B 85 D7 VR T 05 KRR AT LU A A, 73 1 — e 254t
RO RRLLL PR S R MR T TR RS S 1%, HEBD BRI SR AR R IR 55 Be T 1 F

2. BEREF®

ASCHERIR E R E R IEARS R L (LN 82°49', 6 E R 44°34", R =1 FE 329 m) K F M TH
E A R, NCEP F0#r %k .
3. ZRKREKXS S ESRERE S

X EL A HT B =R A il s 2015 46 3 H 25~4 H 1 H 2 [HBigk 8 REJKIRKS, WK KGE HBLE
3 H 30 H 13:24 35 39.7m/s (13 RIA),  BEIRCK KGR IT 20 KBz L 117 3 0 AR R JRGEAE, 32 ks i
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Pl T 2 AR TIY) SBS B K EREAREE, BRATEI ™, MRAT MR 2 M, BUN R EEAHEISE,
BAER . KEFE . IO R SEABTRLL N8BS . 2022 45 10 A 23 H. 24 H, Fldzil o
10 R KRGS, Horb 23 AR RGEIAS] 27.6 m/s, KUY 304°, 24 HFKXGE LS 26.3 m/s, KA
3237, MIRKKKSE 24 H 08 B~09 FHIRITE 6~7 2%, 09~10 BHEF5E 6 AT, FHHXRHRLLL
T NEE N AR R 2024 4E 2 H 16 HZE 18 H, Bl il EHH B 13 b kRS IERE, i FE bk
KIRE 39.6 m/s (13 RIA),  BEIROR ST AR A2 1T 4F R BEAN i 98 5 R ) — P R AR R, A Rzl
Hhy X S5 ) — TR A, 16 H~17 H IR S RS, BARREN, 432.0 2K, RAIE RIS BB 4 Ll 1T
BT 286.6942 JiTt.

3.1.2015 5£ 3 B 25~4 B 1 HzZ 984 8 REARKS

3.1.1. EERREEREE

20154E3 H24 HE 4 A 1 HRKKSEFE: M 500 hPa & fE3 Eatr, B2 2HHE DLUAR IR R
SEAH HH (R DA R FLRR (B R O RS2 e o RO K Bk 2 U S I R — A L AR N RS — 4T, AR
—MEAF O AN EHORTER. 29 H 08 B AEINIREETIRIX, HERHE o B3 Hh 7G5 % ekt A%
OLE 1o IEZARIRA NI R I8 R 88, Hi s RS, 4 A 1 BMRF0db BIRREEs,
IR RIS R R .

Figure 1. (a) 500 hPa height field at 08:00 on March 28, 2015; (b) 500 hPa height field at 08:00 on March 29, 2015
1. (a) 2015 £ 3 A 28 H 08 B 500 hPa & E1%; (b) 2015 4 3 A 29 H 08 B 500 hPa = E 17
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Figure 2. Surface synoptic field at 08:00 on the 30th
& 2.30 H 08 BHbE R EH
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MR EIA ARG, K E RN N R H5RA & B8 sh 24 18 s i pa AL, e AW
E SR, 29 H 20 B HHO5R A 1045 hPa ¥ & Al NFRIX HF 5 450 R B, 76 30 HZ 31 H
TE R AR M R 2, SUEBEEARINRLIE 2). 31 H 20 & R R B0 Z S, kKOS RRg R,

3.13. SE#HEM3IhTE

HbvTHT = /N A8 R 3 T AR R AR OB /NS RGN B X R SC R, O E I R KGR,
OB/ RGEIF N, RRX HILLE TF 6778 e PO B AR i P B R 77, 2015 45 3 H 31 H K XUhi T
N R A N e Ve =7 T

3.2.2022 &£ 10 A 23 H~24 BYY 10 AR KRS 312

3.2.1. BERREETEE

Kl 3(a)™1 500 hPa /& B2y ERRIESE HI N S8 “PRE—8 " RHEa, 23 H 08 B FEE B/ 5N
—/MEE RS, BT X A2 B — AN SRR X ], R R AR A m AR L A AR, I HlR
JEREVE Ja T, FEm R OB BOR R A [5]. 224 H 08 I, RGHAKZRRE LA, HAHIR
A Tk 5
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Figure 3. (a) 500 hPa upper-air synoptic pattern at 08:00 on the 23rd and 500 hPa upper-air synoptic pattern at 08:00 on the
24th; (b) sea-level pressure field at 17:00 on the 23rd; (c) sea-level pressure field at 20:00 on the 23rd; (d) sea-level pressure
field at 08:00 on the 24th

3. (a) 23 H 08 Bt 500 hPa =, 24 H 08 Bt 500 hPa S=FR; (b) 23 B 17 FEEFEESE; (c) 23 H 20 A
BEESES; (d)24 B 08 BFSEFESES

3.2.2. MEMEET

I 3(b)~(d)r b, 23 H 08 B i Th & e O T BLRGRE, 924 1030 hPa, 7E 4R F% i A2 p b T =
JERGOEY A, (HA O REAR AR, BT Hz ) FH AR T T R RO . 28 A TR IR RR,
RAIFETE 500 hPa 15[ b FEH S SHEE RGPV AR AT = KRG AR AR, {EHLT &
AW AR A AR, BT L 1 X RGE IR, XL A T e R, S T R RS Bl A B I
RIFFEE.

3.2.3. IRETRUETEILETE

4922 H 20 B9 % 23 H 15 B 60 45, HRKRRIGLAE 2~3 9, RN 4.9 m/s, (HEXZATHIL
SYBREFTEI Y, 16:01 AR 1467, F| 16:02 KA 3357, I HIBRI RGEAE 15 20838 KF] 8 2. 24 H
08 I, KRIXGZHIRIGE 6 LA A7, 15 WA A7 KA TFIA A 2R UG A5
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27 H 22 i 41 23GEAE 2), BURnl B 8 25 DL E KRR SGERE, IR K RS I R 186 A 1R
RGH, 15 78PN 4 A TESERT TR N3 KR 8 2%, BEE KGEMIIE R, KUt i AR pg S A TE IR A, Bl
HXIERIEN, 29 H 06 B 4G, XA i &1 4R 7 X

Parhz1l 02022410 523 H 16:01-16:15853AT X3 PRI (120224 10 B 28 B 22:27-22:41BEH R 3E
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Figure 4. (a) Instantaneous wind speed variation at Alashankou National Basic Meteorological Station from 16:00 to 16:14
on October 23, 2022; (b) instantaneous wind speed variation from 22:27 to 22:41 on the 28th
4. (a) FIRIILOEREASEKE 2022 4 10 B 23 H 16:00~16:14 BEETXUEI(LIER; (b) F9 28 B 22:27~22:41 B

At RURZE LB R
3.3.2024 5£ 2 B 16 H~18 HM 13 Zim AKX KX S L2
33.1. BRI REERRE
16 H 08 i & 5 _F 500 hPa AR A CoAL T PH PR AT HL X O F2 22 B T, db S A BinsgE s
A SRR R, 16 H 20 i, BiREEEIAN, 17 H 20 NSRS AL R IEm I, BiEER, 51544
RKEF N 18 H 08 B, Fifdir 1l M il i 33 A 3 1 Befi . 18~21 FMRim4ERr, AR RS NTE.
16 HIEANA 2SS0, HIE RS ANTRIX o HTH A 5 S PO sR R w o, A S IR e B 1,
fRAbEEAAZ, 76 17 HABEASE] 1055 hPa, Bifdir Ll FH X A XU A RT3k 3 13 2%,

16 FEB 2024 00UTC (16 FEB 2024 08BJT) 500hPa Temp(C) Height (dagpm) 17 FEB 2024 00UTC (17 FEB 2024 08BJT) 500hPa Temp(C) Height (dagpm)
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Figure 5. (a) Upper-air synoptic field at 08:00 on the 16th; (b) upper-air synoptic field at 08:00 on the 17th; (c) upper-air
synoptic field at 08:00 on the 18th
5.(a) 16 B 08 BBz #4%; (b) 17 B 08 FIEZ=HBFE; (o) 18 A 08 BEZHHH

3.3.2. WERHRE

Kl 6 WP AU b, 3 B TR AN R ROR AU AR (0 i DA Rk BT b B, B b B (A <R
THENHEE[6], 16 H 20 B EhOE Y 1052.50hPa, 17 HA EdoA B, a0 A 1055 hPa,
FSIREES, SRR IR, I ERRRIBE Y, (EXnaE. 17 H 20 B, Blhi i O 252 i &
], KRR FEERETEE R, RERE . KA 2B E s, THRUE, B =
BNIR, R AT, A RIT KRS 15~17 H RIS A & RO 8T 54 SR shkE S
S IEAR—FL

I PA_E =3B L 3 XK AR A2, 500 hPa g 37 b 32 B A Bl 1 10 3 X 3 ) v
R PO AR A I R I B K AR S T b 32 B s R G AR AV HRIA BT 47 L 171 3 DX B 55 K KU
HILE AR WA, BARBRIVIE S X [7], TERNIFFLLMIN], M & #a — /N ERG B v 58 py [
AR, A T R O ) AR B, BT L 1 DX ) DR KR A R I T R 55
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Figure 6. (a) Surface synoptic field at 08:00 on the 16th; (b) surface synoptic field at 20:00 on the 16th; (c) surface synoptic
field at 08:00 on the 17th; (d) surface synoptic field at 20:00 on the 17th

& 6. (2) 16 H 08 B EAZEE44; (b) 16 H 20 BH#bEAZEA; () 17 B 08 Bt EAHEA; (d) 17 B 20 BfEFHEig

4. EES

1) Bz s 1 32 B8 SN R R AR R X 2 AR B B2 DR, DR RO A X K I i 5

2) HRIRAIEH R RN A E, B ATAL R 55E B, 500 hPa i 4 & _E XU e KTk 20 m/s B EL L,
G, HAMA X ERAR R, &2 IEREYEE R,

3) Bl PSRRI RT LR R & — BRI MR, SSEAE T I BT, A LA S
2R H R R RO AR, IF B P22, KRR 2R, AT DUSOE I I 3T P . S pth il
1T Bk % i X i K RGHAR R S AR K 3 % 3 /NS R ) R XU A TR

4) TR R, B DCUR LR, BN AR S B I KGR R R ], Sl A% 33 £E 700~850 hPa,
—MRAE R KRG T 8 /NS P 850 hPa WU R, Z&E T4 AL & k.

5) XPERESHRT IR AR TR . Pl FUEARSS " b, SE Bk 28 TR IS5 LR e ST, AT
M TR MRS, wah TSRS 2, WA ERE. KRR LR X5 E RO 40
B TR T R 55 7 i o

WRFCLE RN, Bz FVrT A R AR AR AE AT Y2 38 (RN 23 201 L XU AR £ 3 % AR i KRV )
PR RIGRIE o IXEERFAIE Y BREAS AR AL TR (O SR 0 T BB 00E, B B 1 IR EE A
IRk . SIS T, ASCIRAIE 1A TR R 55 fE Bk Bz far S RCR R 1 AR S kit
i 2 AT AR 5 T ) S 2 I 5

&E 3k
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