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Abstract

By statistically analyzing the meteorological observation data of Ningbo Airport from 2012 to 2023,
the basic characteristics of gale weather affecting Ningbo Airport were studied and summarized,
with the aim of providing guidance for actual gale weather forecasting work. The results indicate
that the average number of gale weather days is 5 per year at Ningbo Airport; The main activity
period of gale weather throughout the year is from July to August, with no gale weather observed in
June; Strong winds have obvious diurnal variation characteristics, mainly concentrated during the
day; Cold front gales, thunderstorm gales, typhoon gales and low-pressure gales are the main types
of gale weather at Ningbo Airport. Among them, thunderstorm gales are the most frequent but have
the shortest duration, while typhoon gales have the longest average duration.
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1. 5|8

TUWALHAL T WL AR R0, KR T AR, TR MG AU LBk, HL37 i KR AE—4F
PUZErh G T RE L. TEMT AR, KIRGEIREE R XGE (3 PP i RG34 > 17 m/s 30 H S TH R )
>8 LA, EFEHBIEASSMEIME T, & RUZZ2EE BRI ReRl7E SRR B, (LK
ATRBER /N, R AT REIA BT Ay 3, BRI X 2 5 30 KO L B AN 22 2 o T FE S T R A R0 B, A
AE [ A e T AT AR 2] KRG PEBRAR S I, AT SR S SRR AR E, T CHL R IR
FA R E AR AR, SRV . A RERALRAT, T AT 4

DR AR 22 2238 5 KR T R B M Ge it Moyl TAE, BRBASEgih RKILIA 20 a M /RIERFHLI KR
HEE A a3 B ETHEa, BKERIAR] T 04 da, FENKXNRSHIRBEEOENE] Ke
T K FENI I K AR SITEH L B R B3R RKRAMRE R AL 3 AiRAL, JRidkiraghe
g, PR KRG TR DB [4]. BRI R R IIE 50 a Sk B XS B SN ka5, Hoh 4R iR
XN R (5] RPN B UL T M0 20 a KRGS FEBEAT S i, RIVE NI T HER 6 2% LA
RIS FREH 51.3%& A2 SIERI[6]o I T AN B4R Ak XK KU RS SAERHE, S g5 RARA
(TR T i, DA S oK R TR AR &2 21— & i 48 SRR

RN T2 E WA R G H 2012 FEETFURHE 24 /NA ANESF I, PRI A SR 2012~2023 4 24
NI TR I ZERE, RUA 20 By 107, KGR HERON 1 m/s. EEMTE AR ARG, BAEH 00 B
R, NEN)NHESE, B8 H WL ZAE T R IR S, MITEIR 2 H R R B (] P A A — K
HILK AR SMAIRZ >, e h— AN KRH . ABFEARSCH, R H A B0 F— R 407 £ KRR Sl
NIRRT, RGTHRREER . —RORRRAIE R, AR 2 AN BRI R XU, K5 —
U IR R T G e ] e A A KA FE M FFAR TR, 5 — U IR RV 5 SRR R R B A R A 8
EE R, SRt SRS AR I RE SRR [R]

2. KX B #EYERRFN A BREELHEHE

WEATE, 2012~2023 FEF NI KRB EIL 60d, 75 5d, SAM0EE G T HHLIS KR EFE
¥ 4.7 d AHEE, BEAIEI. B 1A 2012~2023 ST NS KRB R FE AR T, JE 12 a SR
MU KA H B A AL, EZDIEENRHE v, Hd 2015 4812022 KR H k2, #6A 8d: 2013
SRR 2023 Ffeb, AN 2 do BITHUAEONZEYT, HL3H R RGEE E AL BT WA & R E 3 30 &
B RCERAE R, ISR Z, 1T 12 a Kt KB XE A 28 m/s, KAETE 201248 17 H.

BAGRELE 2), KRAEHEHAPBREEE, SERKREEEEIANE SN 7 A~8 A, fH
28d, HEHBN 46.7%, FERRHEEN 1.5d F10.8d. 6 AMKREIARKES . FFG H~5 A). KEO
H~11 A% ZE(12 A~RE 2 B HE B 12d0 11dF09d, FEAMY. HRZARHA4d, H
BAE 2022 4E 7 H, BAERRGESHIHEHRZ N 2d, MARHIGESE 3 d 8Bl E R AR
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Figure 1. Annual distribution map of gale days at Ningbo Airport from 2012 to 2023
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Figure 2. Monthly distribution of gale days at Ningbo Airport from 2012 to 2023
B 2. 2012~2023 FTRHIAAK B EZ R 5375 E

X B R AR S R SRR B DI . W1, ORI R T A TE R, HfaR g
MERTS AR, DU EFE 2R MmN R mR S5 R T ENIANE R RS, PAERRERR
LK G RERIL Bk 6 R RFEIAZE, dbrd 2= S0EEK, TN T 2R =< 1R%E, A
IEFEFIREE, HIA BRI BER RS BRibz b, EH SRNG5S
ORI N
3. KXA9 HZTE{LAHIE

2012~2023 TN 60 d KIAH F LKA 54 WORSFE, KIHIFURI A 2 h #7500, RN
TUHLIZ R B HARCERAE, Wi 3 fis. T KRR S FBEEFEAR, Ho 12~18 i
fe— R IR KR 2 IR B, JEH B 30 IR, 7 54.5%. B 16~18 B IR i s, 12~14 BHRZ,
M 18 I 5 R T . —H 2z 06~08 I K SZEE X E R, RIBBIKKKS.
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Figure 3. Start time distribution map of gale process at Ningbo Airport from 2012 to 2023
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4. KRR [E)F058 B 3E (L 4HIE

b T PR ) X HET A 25 S S KA A ORI . T R XK R, R R XGE R 42 A5 4k
WA VR A P SR R R KUK B XU T 3 152 MRABIEAT SE it 14 4 2 2012~2023 4B HLIZ R XURL ]
AT vTRUE B, TN E R KRR R R, B E, 5B 2R 30.8%. BR T WSW
Jiml, HEeHmAa R, RE SRS R R ARG URR A E RN T, ZRAME I,
KRB R 22 R AEA R AR A TTBRZE . AR DA A ZR R RUR A A X AR, S PAPEAL R 3, HEARRR
SETE WNW F| NNW 2 [H].

(a)

WNW

WSW

(a) HZE (b) B=

DOI: 10.12677/ccrl.2024.136161 1503 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2024.136161

AR, Wkt

()

WNW

WSsw

() BZE ) &%

Figure 4. Seasonal distribution of gale direction at Ningbo Airport from 2012 to 2023
[ 4. 2012~2023 FFRHIAKRR RT3

2012~2023 520 TP KRR 5 K XGE DL 17~20 m/s A, 3£ 129 K, (5 84.9%, FF
10.8 K 21~24m/s iK%, N 18K, HFHI 1.5 k; 25~28 m/s HIRKUL 5 ¥k, K I 28 m/s i K X
RAEFE % 1 2012~2023 B T EANIA K RIS BRI 5 K RGE I ZE 7040, 7T DU R % R A
RS AR Z, $L61 IR, HEE 40%, FKEFRZ; FFEZA NIRRT EDIZET, 18 K,
R BRI e K RUE 2 19.6 m/s APYZRIRK, FEZ SRR SR, A28 I 25 m/s
DERIIPNZ ey

Table 1. Seasonal distribution of instantaneous maximum wind speed during gale process at Ningbo Airport from 2012 to
2023

= 1. 2012~2023 FTHE AR XL 2T R K XRETH 5%
M B K R (m/s) Ee=s Hz= e B &= it
17~20 13 52 39 25 129
21~24 4 6 5 3 18
25~28 1 3 1 0 5
P 35305 BT 5 K XU (my/'s) 19.6 19.0 18.7 17.9 18.8
5. KM%H

BB KRR R R ARG, (R AE A3 K% 5 B b K R
GEtorNT, A EA . IR AURBE, KRR AABEAA. FRAR . AR E KR
(L 2). 2012~2023 45 BebLI 54 KOARGLRPILE BA RN E, HAOA BRI A RIS A 14
W ARFE KA 2 K.

Table 2. Statistics of gale types at Ningbo Airport from 2012 to 2023
= 2.2012~2023 FTRHIHR N AR 51t

W R4 At it
1A 2H 3H 4H S5H 6H 7H 8H 9H 10H 11H 12H 1%
BRI 2 1 0 3 1 0 0 0 0 3 4 259
EE YN 0 0 2 4 3 0 13 3 2 0 0 0 44.4
=N 0 0 0 0 0 0 3 6 3 2 0 0 25.9
R KR 0 1 0 1 0 0 0 0 0 0 0 3.7
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5.1. &AL

TENIA A E R AR EEATRETZ1L H~RFE S H), Hd 3 ARA R 446775848 25588
MR, M2 AR S R mAE G, 2 HILXGE > 17 m/s BRAIMG . KRGS FERREEET A 2 AR K,
M 3 min ] 22 h A&, Y 4h32mine A H IR KSR R, R BRI R KGR > 17 m/s
FRY IS 1] — AR AE L 2r B 22 1 ho

2020 4F 12 F 29 HZ3€HI#m, T 17:35 KXIFEE, 212 A 30 H T 14:57 451, B R
22 21h23 min, MABZEHIL T 11 ORR, BRREREERS R IR, BEARZERF 10~44 min, BRI KGE 18
m/s, KU[F] 3407, 2016 4F 1 H 24 H 325w M, RKRM B 09:21 F72: 2 18:09, HRIFLHIL T 7 &
KA, SPIYERRRFFERT [A1Z) 51 min, M7 B 5K XGEIE 23 m/s, JAA] 340°.

PR A TR, AT AR T P b vA e i 3 v TR R R A, M AR PR IR IR A, DA R IR R
A RE LB S A PR S R A WA SR, BB R G HSE MR RS, 464 83k
Y DX S (8 R L, SR TIAR VA8 R R R/ INAR T DK XU IA [ ]

5.2. BRAK

MERTE R REARAEN, HAMERLAR, ANEEHI N RSN, TR AE. RAE.
SRIE R, R SRR KRR A R D) AE .

TUWEMIA T BRRKAEAEEGER 3 H~9 HER 6 ), HBUR a3 BEERERH IR 12 B 25
17 B o T BRI FRRREENT (A ARAT, FEARYERETE LB 21 L%, “PYIRFSE A 11.3 min, RIS
HELRK IR KR Z 8 1 IR, A 2 IR BA BRSO . R 2 K KU KB X 24 m/s,  KUTE] 3307 (2018
£3H4H), 87 11 min; 202248 A 6 H, HUIZHIHL T 35 min (7F B RRKS, BRI XGE 21
m/s, KA 330°, IXARIE 12 a SRFFSEI (R K 10— R T B KT 2.

TRRRII TR, BB ZIGERR = R R, HR RS, FA TR T Resiag. 72588 TAE
AR R IR IR S A 75 B LR (R 2 5 T BT ) o B XV MhTHTAR A2k S, DA KR F Bhak MR KX,
A P X 2 IR R, X = B A B ahid fi v,  B5 R TR 2 KA.

5.3. ARKR

BRKREAEEGFWEFMYIKGT A~10 A), 46 XERBETEIL FEUREIREERE, T8
W2 R E MK AR A &R EZZAHEZ & K E R0 DL 52 6 KA BRI 7= AR 1K R AR
WG RALE AR AR, L af — TR, B2 6 XIMNEP MR, KRS e, sz
G BN, R sk & MR LA B, KRS R, A REEZE N R L, 8 wbE
Ko 12 a TWHIAHIA 14 IRERKST, HRXTIIEESE 9 h 04 mine KIS E] & RIRmH, #]
SEW R, ZHEDAPERUE .

2012 4F 8 H 7 H~8 H 8 H, %2012 %5 11 SH R “H2E” m, TR NI T —XKik 25003
min FRRKS, BT KRR 9 ¥k, R B K RGHIE 28 m/s, JKUA) 30°, #eke—IRIFLEEIS 14 10 h 49
min. “WFZK” T8 A 8 H 03 i 20 /- EWILE T LB G 6, SRR ORT) 14 B, GRS 1%
A TEAA TR, BTSN AR AT s, BRI RR Y 40 km. G R
MW, 9 W37 W I s KX A XU M IE I XU ZR B XL 40° #7385 R XL 130°. 24 & KUE B T HLI% 4 100
km, FABITE, GXAKRRKILNR.

B KR Tl = BEARE & XER A AR I Tl . M Aa T 6 XA 52 & BRI 520,
A B JE MR A SR, FTREA KR, T2 & M E B, fR4E & ) oA E
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5.4. [REXK

T MLIA G KA T BRI NI 57~ AR I R AL R 2L 2 7k, 43 HHERAE 2016 4E
4 H 16 HF1 2018 4F 2 H 28 H, 2T ENIAHIED R RR KR, JERFM MW, P35 54.5
min.

2016 £ 4 A 16 H, 4t RAIEH (M), 500 hPa F1 700 hPa L if BEAETE f5 T = FE S, Hl 5 A T
o S EAILESRIE R R, AW R IR, e ORI EITIR S 990 hPa L. TN
2 HE, FEVT SN G 0 B 5 K XE 20 m/s B PE B AR AL K KRR 330°), 4E4F 1 h 48 mins

R PUFR R RN RAT SRR, 24 XEGER I RATLD B PR s (X0 XU A R, ROPTLAEAS B IE
LR, GRS B, ELREUHE . JUIH R TR 2R & KR RS 37 KL B i T 18 it 12 % A R AR
F, PRI FUR 03 S AT A0 XU 97 3 T

6. B&

ARG T 2012~2023 FF TN R RRSEEARHE, FFIEG0 8500

D) TEMIZILHICRKEHECH 60d, 7 5d, oA, FEUBESRHME N, Hr 2015 4A0
2022 FRANHERZ; 2FRAFEFIIHNEER 7~8 H, 6 AMARHEIRNRA. FF. KFMEL
FHIHE A 12d. 11dF9d, FAMY,

2) TEHIHBIR KA B0 HARE, FEEPEER, Hh 12~18 B2 — R IR KR 2 1
B — H 2z 06~08 I A LR KA.

3) TN KRB A E TR R, DAACRCAE, BT PR WP Uy A, ey A L, JF
BRI K K I b 2 s TR ZE L FKER DA A ZR R KR ) A 2D AR o KRR B I e KRG L 17~20
m/s N,

4) TENIH RN E 5 AR BRI TR G RRRAMEE R K, I B 5 R XA i 4
K, (HIRREER A, P 115 ming & KUK RGP RSN K, 1A 9 h 04 min.

SEEk

(11 HTEREAMEE. RAMSS SR IATE AP-117-TM-2021-01R2 [S]. dt5T: FEEHAM= A, 2021: 88
] FEE. WTARZHEM] Jbat KR HARAL, 2008: 74-75.

1 BN, KR, RS MIRERCTE FRYZIE 20a KRRSEHESL ], SIS R, 2021, 38(2): 6-8.
[4] R&dk, £H, ZiRZ. KEVIZHE K RERE T 5 TR D]. KK SCEEESE, 2010, (3): 59-62.

[5] BBt skoRZE, WECES JERKEEHIEE R SEEHT R[] REEE, 2013, 33(5): 543-548.

[6] XIFL, RBEE, TR, 25 FBYUIZHHDEET 20a KRR GH0 0], #EEETER, 2020, 37(5): 67-75.
[7] BEAFR. 1991-2013 54T T AL 1 & RAFFE ST [T]. 283838, 2015(4): 26-29.

DOI: 10.12677/ccrl.2024.136161 1506 SR TR


https://doi.org/10.12677/ccrl.2024.136161

	2012~2023年宁波机场大风天气特征分析
	摘  要
	关键词
	Characteristic Analysis of Gale Weather at Ningbo Airport from 2012 to 2023
	Abstract
	Keywords
	1. 引言
	2. 大风日数的年际和月际变化特征
	3. 大风的日变化特征
	4. 大风的风向和强度变化特征
	5. 大风类型
	5.1. 冷锋大风
	5.2. 雷暴大风
	5.3. 台风大风
	5.4. 低压大风

	6. 总结
	参考文献

