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Abstract

To clarify the synoptic characteristics of strong winds in Yuanzhou District, Guyuan City, this study
conducted an in-depth statistical analysis of local wind events using hourly maximum wind speed
(and direction) data from regional automatic weather stations, wind profile data from Longde Sta-
tion, and ERAS reanalysis data from 2011 to 2022. The findings are as follows: (1) Strong winds in
Yuanzhou District occur predominantly from March to June, with a peak frequency between 11 and
17 h, and are mainly from the northwest or north. (2) Two primary synoptic patterns are identified:
the Northeast Cold Vortex type, where systems at both 700 hPa and 500 hPa are dominated by a
cold vortex over Northeast China, with its associated trough extending southward and northwest-
erly flows behind the trough controlling Yuanzhou District, triggering strong winds; and the East-
ward-Moving Low-Pressure (trough) type, characterized by a trough or low-pressure center moving
eastward across northern Ningxia at 700 hPa, where northwesterly flows behind the trough, cou-
pled with an upper-level northwesterly jet at 500 hPa, initiate strong winds. (3) The strong wind
process in Yuanzhou District manifests as a transition from the warm, moist air ahead of the trough
to the dry, cold air behind it, accompanied by a significant drop in relative humidity. In spring, warm
advection from the southern branch trough interacts with cold air, leading to complex surface ther-
mal conditions, whereas in other seasons, surface temperatures generally decrease. Future fore-
casting should comprehensively consider the configuration of the upper-level trough, vertical mo-
tion, and the evolution of thermal and moisture fields to better predict wind generation and thermal
structural changes. (4) Strong wind disasters are classified into three levels based on duration: light
(4~6 hours), moderate (7~9 hours), and severe (210 hours).
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Figure 1. Distribution of meteorological stations in Yuanzhou district, Guoyuan city
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Figure 2. The average monthly distribution characteristics of strong winds (a) and the average hourly distribution character-
istics of strong winds (b) from 2011 to 2022
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Figure 3. Monthly distribution characteristics of wind direction at Guyuan station at 2011~2022
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Figure 4. 500 hPa altitude field and wind field (a) and 700 hPa altitude field and wind field (b) at 20211221
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Figure 5. 500 hPa altitude field and wind field (a) and 700 hPa altitude field and wind field (b) at 20210526
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Figure 6. Height wind bar charts for 20221221 (a) and 20210526 (b)
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Table 2. Meteorological element analysis of northeast China cold vortex-induced wind events in Yuanzhou district
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Figure 7. 500 hPa altitude field and wind field (a) and 700 hPa altitude field and wind field (b) at 20210313
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Figure 8. 500 hPa altitude field and wind field (a) and 700 hPa altitude field and wind field (b) at 20210415
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Figure 9. Height wind bar charts for 20220313 (a) and 20210415 (b)
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Table 3. Analysis of meteorological elements during eastward-moving low-pressure (trough) events in Yuanzhou district

3. EMREERE)FBEANXSSKERZIE

. . 500 Fi1 700 hPa 500 1 700 hPa
b7 S Sy i) [ .
MR . 103 E=RY S

500 hPa 700 hPa HTH]
# # - L KRS, MXHE REE RS, XS SRR, S
EPAN = 3 N
s e EC UL UL e enEe i, SURTEE RIS

)RR s b e ey ERETHES, XN BRETHE, ARXNE SUEFHE,
20210813 G WA NV T gy g b R R PRI

3.3. KT K BrExs R

3.3.1. KK

TRAE S 2 57 3 (AP HTAE AL, TN IX R IXR e R T8 M DI T T ) T, b
AL R W, B U 5 URH SR RHE, 2252 M ST SR, SL AT ALy 1
U R T 5 R PR ELAETY, (R s T 5o DU, AEFRRAR MR MU, R
RMHTR S b i B O G B 5 9 4R O 5 T DR B R L AR R B, DU
T 24 /NP 55 SR IR RFAE LS TR XU 2 5 P A A A

DRPHRTE R PG DA S S PR o, AT S T R BT 1] ) BB AT T T 5 S b 2R
GEilior, KRFFIN 4, 5. 6. 7, 8. 9 J>10 N IFIFHIKIK N 8. 8. 6. 8. 4. 4. 7. L
N, KBS0 50015 80% 437 51 (£40 22.5 /1N 15 36 /INRF) okl 43 B, 0 I 5 SRtk K AL
FIZASYE FEE(4~6 /NI o (7~9 /NI FE(=10 AN o A SR T 0 KR S R A %
3, IREAILTIUE 15 5 EVF AR OE T AR -
3.3.2. BEYEXIE

AR ] S 1 DX AR AE (1 1), PR AbEEdZioR L i D 25k 5 — ik, SARIEER L. FR 2
NS — AL B IE R A e — AN HLRL S “mpl\ 17 078, MW\ s R P RO o 454 5 X7 b R 30

DOI: 10.12677/0jns.2025.136135 1304 FIAA R


https://doi.org/10.12677/ojns.2025.136135

2tz %

LR, LKA K DAL A e ISR 5 U RO, P AL A B
TP A RO, IR — b B, AT 23K 7 IR X Al B (R R A 0 KU 154,
BRI, 9 AL R K SRR K 4 7 R 9 e 7«

LI, O R R B WU M 5 00 1t L) 5 38 R 0 BRI XL XU
AU W - U - B I R AR R (E BRI, RSO A R
KB XA TSRS, 7 5 KPR 6 T SR 4 D M T U Tl AR ) e
RN TR AR BB . 7 TRERH 7T, 16 S P KA R SR b e, RIRAE
BB 5 R RS | BB RN SR IR S 5 AR B AN  hBA E
TESRET IR, BB % W TEBN A BLAARE T &, I HI I U X R, HEAT KR SR
e AR (9 PABEAR T M SR 0 2 0 5 s e S 1 e R 9 B B 2 AR R X
MO 1R 5 A RE
4. TR

A T T S X DX 3G A R R R H 456 ERAB T4t Bt k)5 R Ak JRUBR 2 5040
KRG AR H I RE S SRR R ERBERRE. FEEWWR: (1) MK KRR LS
FERESE 3~6 H (FF R X H % 10.7~15.2 X), HNZ KT 11~17 I (11.7~22.3 i), EFKFANIGIER. (2)
S RN X R S IIE A AT 7 AR ARIEAREL: 500 hPa & 700 hPa /23K B R Jbth[X 52 4 k2 il
SV R R, RS AL AR SR FEIN X R R R (RAE) AR AL 700 hPa A i O BURAE
ViR 8 # 3) JF FE Ik, 500 hPa A0 RIARAERC & AR, M85 PEAL Rt A S5 X R K. (3) MR FE A
K&, RRURKARGTFE M X 2 40Tl 78 i S 0 B X, 2R PRt m s KXUR AR I T % 52 48 /s v
BRI R U X ], DA R E . B TR 52 SO Z e, HRE R R AR AT ) R X A R
B EEIR AL, AT E 2. (3) KRIRK E RN A = AN 521 (4~6 /NI
HRE(7~9 /NI 5 ELEE (210 /BT (4) ARSRATHREE R IR AR s s il A B 50 . AR s S B
FERITCE . AR BE 0 R B s, DASCHTHT 24 /NS 5 R AR RRAE ,  DLZEB I K XU & A 5 44
JIEE AL, o

AT 2015~2022 E3E 45 YO RGEEREMIN GERE, R G 1 IR XCRRR IR B 5 AR %
FRUARAE, A E 7T HRERI 8] (R R A RIS, TR XS AR 9 AR 1 AH L A B 5 ik e of
o JREASK, WAL =7 RS S — R AR R I TR 2  HE R, AhA 2 RS SR
RO FE R A HER I . R R AR T HLAR 2% S I 20 28 5 TR, S R R A b i B 1) B AR 5 T
Ws =R R E RSP S TEN S &, TR, ik, B, i T —ams a0
KRR, AR ALz 3R A0 401l R IR

=
T H A SRR 3E 40 H (2023AAC02088) FIPY 1145 2024 4K BHL 1%I155 H (2024 YFTX0016) # B «
SE 3k

[1] ke, REARE, KAOEE. KRS REWMR M. &FE (T, 2022(7): 73-75.
[2] K%L, KEE. HESETFMM] Jbat: KEH AR, 2006: 185.
[38]1 B5mk, ZFH4E, MR WREIT: 6 RKESHRITRSAT AN SRk, 2024(1): 19-37.

[4] Augusti, G., Borri, C. and Niemann, H. (2001) Is Aeolian Risk as Significant as Other Environmental Risks? Reliability
Engineering & System Safety, 74, 227-237. https://doi.org/10.1016/s0951-8320(01)00077-1

DOI: 10.12677/0jns.2025.136135 1305 FIAA R


https://doi.org/10.12677/ojns.2025.136135
https://doi.org/10.1016/s0951-8320(01)00077-1

(5]
(6]
(7]
(8]
(9]
[10]
[11]

[12]

[13]
[14]

[15]

XM, S, W, e[RRI M P AN B AR AFAE RS LE AT [I]. AR RN 51E S, 2016(24): 66-67+72.
ZRNEE. [ R T B DX Bt R A e e AR B [I]. BRI RHE, 2014(21): 90, 94.

Zeak . I BALRREX HOGiR = Bk R [I]. &R REUE 2 K, 2014(18): 203.

MRegse, B4, & TERERRREMEFES KA. 75 LIEER, 2018, 17(4): 300-305, 310.
FIRUE. KBIRCE (B)5480 F o Ja b B A ). Frfoll, 2021(3): 50-51.

JAzTF, kP T REAGEMX —RORR RS W 4 [J]. Rl R, 2009, 37(14): 6520-6523+6527.
amerd, TR, B, % TEEREREEL S LIRS MR RIGRAE]. AR ZR SR, 2010, 21(3):
329-334.

MR, ET, e, F TERAE R B RRREEHESHTIOL]. T ER¥ AR (B AFHARR): 1-7.
https://link.cnki.net/urlid/64.1006.n.20221027.1428.014, 2025-01-21.

HEN, REAN, 4iRY, F TE KRR RIEEIH ST TR XHE, 2017, 40(6): 1134-1142.

ZRULE, X, BRIE. ACTIRSRIE T BT BEE T - R RIS E M) m L TR BT, 2022, 42(2):
113-119.

ARpE. PG E AR R G LT SR HE L], i PEAR LA, 2008(10): 17-18.

DOI: 10.12677/0jns.2025.136135 1306 FIAA R


https://doi.org/10.12677/ojns.2025.136135
https://link.cnki.net/urlid/64.1006.n.20221027.1428.014

	原州区设施大棚破坏性大风天气学分析
	摘  要
	关键词
	Analysis of the Impact of Severe Wind Weather on Facility Greenhouses in Yanchuan District
	Abstract
	Keywords
	1. 引言
	2. 资料来源和研究方法
	3. 研究结果
	3.1. 原州区大风分布特征
	3.2. 大风天气学特征
	3.2.1. 东北冷涡型
	3.2.2. 低压(低槽)东移型

	3.3. 大风预警及防范对策
	3.3.1. 大风预警
	3.3.2. 防范对策


	4. 主要结论
	基金项目
	参考文献

