Climate Change Research Letters “S{&EZR(LA IT iR, 2023, 12(4), 800-810 Hans Y
Published Online July 2023 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.124083

2018~20224F A A 18 53 X B9 B 22 FF4E K
BT

E o0 o3 Y, BRERRL, AW
NERRIE A S0, 2B SR

B RREETL, 7 AR
SRR, BB

Wk HEA: 20234F6H25H; FHAHEM: 20234E7H24H; KATH: 202347 H28H

HE

R, RRHE XIS R AR S BRI e, B AT T I A 5 XA B 2 A R R AR AL
e, SXEEBEREENRSHRERTSEE, TUAENRATRTE. HIFSKRRBRK T
EIREEESE ., FHZBESEE B R ORAR2018~202 248 M il 93 S ik 1 /NI 26},
LA WS HEMIETR, ik SaRyEm TS BB PTA SRR, oA R TIE 58 X i 22 25 A A
EREIEREREM, W XBEEERARSIENFRE R TIE. ERER: EAFERRE
FHH%33d, FERAHEREELAN103d, BANSd; HERPHERREFL/MTE110 h, FMNHERE
N524 h, B/A10 h; HEEAE HEXREER K SE20%LLT, F78.5%K3 & B R AR RLE
5%~15%2 I8, B KM N28%, B/MEN1%. SREH: HERHERRREHE RSB EEABN
-, F. XFL, KEHD, 3ARZE, 9ARD, BAE, ARD, BESGHIER; ENHES
BB mMEZERRREAE, BRCARNRXAE, REMRKESHIAERS; #BapEiltE. T
B RE R ERE K, R MRIEROAE, HPRKE R MR X; MRS RS 858 X AT X
MALER BHRKRE, 3SAM7ARBOREBRXMEIER; EREXSEEBERTEZEHBRAS
SABRBMEEXGI RN, SNERBE(]). HERRE(L). AFS AR () 32K,

XK ia
HEMTRHUIE, SRR, WARE, BRANE, RRIH

Studies on Temporal and Spatial
Characteristics and Cluster Analysis of
Strong Winds in Huai River Channel from
2018 to 2022

DEEE

XESI A EYL, K6, ERER, I 2018-2022 A TE A I B RRAE KR T AEAAL BT TR,
2023, 12(4): 800-810. DOI: 10.12677/ccrl.2023.124083


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.124083
https://doi.org/10.12677/ccrl.2023.124083
https://www.hanspub.org/

Tl &

Kai Wang?!, Ni Liu?*, Kangjun Qiu2, Shanshan Hu3

"Huai River Basin Meteorological Center, Hefei Anhui
’Anhui Meteorologic Information Center, Hefei Anhui
*Chuzhou Meteorological Bureau, Chuzhou Anhui

Received: Jun. 25", 2023; accepted: Jul. 24", 2023; published: Jul. 28", 2023

Abstract

Strong winds, particularly those of regional nature, have serious influence on Huai River naviga-
tion safety. Therefore, it is very important to study the temporal and spatial distribution of strong
winds in the Huai River channel and analyze the synoptic situation of regional strong winds. The
study provides important reference for issuing forecast and warning in time, likewise for preven-
tion and mitigation of meteorological disaster. In this paper, based on the hourly wind observation
data including 93 stations in the Huai River channel provided by Anhui Meteorological Information
Center from 2018 to 2022, combining with business rules and early warning requirements, all
strong wind events occurred in the Huai River channel in past 5 years have been screened out, the
temporal and spatial variation characteristics of strong winds in the Huai River channel and its in-
fluence on shipping safety have been analyzed, the circulation background of regional strong wind
weather process has been classified. The analysis shows that the average year of strong wind days
in the Huai River channel is 33 days, with a maximum of 103 days and a minimum of 5 days. Aver-
age year of strong wind hours in Huai River channel is 110 h, with a maximum of 524 hours and a
minimum of 10 hours. The risk probability of daily strong wind in the Huai River channel is mostly
below 20%, primarily between 5% and 15% in 78.5 percent stations, the maximum probability is
28% and the minimum probability is 1%. The results show that the general trend of strong wind
frequency for the time variation in the Huai River channel is consistent, which is more in spring
and winter than in autumn, the most in March, the least in September, more at night and less dur-
ing the day, and the peak value usually occurs in morning. The strong winds that affect shipping
safety in the Huai River Waterway keep happening every month. The majority of strong wind is in-
stantaneous wind, and extreme wind speed often appears in summer. The strong wind appears in
the north bank and lower reaches of Huai River channel with more probability. The strong wind is
usually in a northern direction, which is mainly attributed to northerly crosswind. The strong wind
prevails between Huainan and Bengbu ports, which has a sudden change in the East-west direction.
The peak period of strong winds arise in March and July at the ports. The regional strong wind in
Huai River channel mainly because of strong cold air and southerly monsoon, which can be divided
into three types: northeast cold vortex type (I ), southwest strong wind type (I) and cold air
strong wind type (II).
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Figure 1. The distribution of observation stations (black spots) in the Huai River channel
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Table 1. Strong wind days in the Huai River channel from 2018 to 2022
= 1.2018~2022 R AIETR X B %

Giit & FPEHHUd Sz A H Hud FiRz HHd iR H#d
SRR 33 31 103 5

2 FN 12 6 80 0

L EN 32 31 97 5

I ST 2018~2022 FFIEVTHTIE 93 ANuk s RN E (e 2) K I, THETRTATLIE 58 RS- 350 /N4 110 b
A 91 h, fESRXCINE B Z N 524 h, /0N 10 h, HAHBE KK EMHETHHE 40 h, P73 16
h, “FIMEAPAEN 2.5 65, X 55K H B E KRG TS 20 B IR A1) PR
W2 it fG, IR AR X3 2 S R . IR O R A3 H 4 108 h, W%k 88 h, mE A
479 h, /PN 10 he ZEESRAE, SR H BURGER XN $0or AT 4TI A — B, T IR K iz
Z T RONEAE, b KGR LABER X6 22 bh F) R 3.

Table 2. Strong wind hours in the Huai River channel from 2018 to 2022
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Figure 2. The annual average daily variation of strong winds in the Huai River channel from 2018 to 2022((a) maximal wind
events; (b) extreme instantaneous wind events)
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Figure 3. The distribution of monthly extreme wind speeds in the Huai River chan-
nel from 2018 to 2022
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Figure 4. The spatial distribution of annual average of strong winds hours in the Huai River channel from 2018 to 2022 (unit: h)
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Figure 5. The wind rose diagram of strong winds (a) and the daily longitudinal distribution probability of strong winds (b) in
the Huai River channel from 2018 to 2022
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Figure 6. The wind rose diagram of strong winds (a) and the monthly average days of strong winds days (b) for a representa-
tive sample of ports from 2018 to 2022
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Figure 7. The results of daily circulation pattern clustering of strong winds (a) D-value variation of error sum of squares in
the hierarchical clustering process (b) in the Huai River channel
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Figure 8. Three types of synoptic patterns for strong wind days in the Huai River channel (Isopleth represents 500 hPa geo-
potential height t (m); Coloring indicates a temperature of 1000 hPa (°C); Representing 850 hPa wind field using wind vector
(m's ™))
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