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Abstract

This article utilizes data from 33 meteorological observation stations within the jurisdiction of
Wugqing spanning over the past 15 years, the wind disaster risk evaluation model for tourism navi-
gation of the North Canal was constructed according to natural disaster risk evaluation theory. The
model calculates the risk index of tourism navigation wind disasters in the North Canal and analyzes
changes in this index across different scales: station, space, and time. The results indicate that the
proportion of stations with a comprehensive risk index exceeding 8.0 is minimal, with over half of
the stations exhibiting a comprehensive wind disaster risk index below 7.0. The risk associated with
more-severe wind disasters is the highest, followed by mild wind disasters, with the lowest being
that of severe wind disasters. This is attributed to the relatively few days during which all stations
in Wuqing were affected by winds above level 8. The spatial distribution of comprehensive wind
disaster risks predominantly reflects the combination of more-severe and mild wind disaster risks.
High-risk areas are primarily situated in the central part of Wuqing, with lower risks observed in
the southern and northern regions. Over the past 9 years, the comprehensive risk index has demon-
strated a gradual upward trend from 2016 to 2021, peaking at 7.30 in 2021, followed by a gradual
downward trend from 2021 to 2024.
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Figure 1. (a) Schematic diagram of the distribution of 33 meteorological stations within Wuqing District; (b) Schematic
diagram of the distribution of meteorological stations within the 10 km range of the Wugqing section of the North Canal
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Table 1. Disaster-inducing indicators of wind disasters for tourism navigation on the North Canal

F+ 1. Atk AL xR BURIE IR

RS RAFER ) MG (m/s) RHFEE
pn <4 <54 &
7 4~5 5.5~7.9 LI
R 5~6 8.0~10.7 —&
BE 6~8 10.8~17.1 LN
HE >8 >17.2 EIN

2.3.2. JbiEiAF R AL X R KRS TR R R
FRAE B R % 3= RS PEAS PR, Y Ibda T il Ji 30 0 XU RUBS PRA AR, A (1)
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HIFIME: Py s e jA4F i HOAK — WIS, i=1, 2, 3, 4, Al REER. . BRE,
HERK, j=1, =, 155 5% R 2010~2024 FH {1 F4FA4

BT — AR S AR IZ R EE AT O KA TR EN 2 2010 4E 48 2024 4F 15 4F KR RUSHAE Y
SR (ER 3N 2016 FEEE 2024 4F 9 FEFF)). BL 2024 FF I FE Sk XK RS TR AP : 2024 4 [F 505
W R IR ik )26 B X e (B WK JRGERAE 5.5~7.9 m/s)I R BN 126 K, 1%k 2024 4242 55 R 1 B
N P(§%) = 126/366 = 0.344, HaZuhik 255 X0 H I H AR RGE FSFIE V) = 6.701 m/s, U E 55
2024 FRE KK KGR ECA 0.344 x 6.701 = 2.305, [FH, AR R KB FE A 2.303, & K A48
¥k 2.337, BEE KR KBSARHCH 0.054, FT LAARTE TN 2024 1%k (1 KR 276 RS Ta HOR R FE L T RE
e, H KR BT ECZ R, BN 2.305 +2.303 +2.337 + 0.054 = 6.999.
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PRI RS AR 2 SR 2 BT, K 33 ANk s 28 B AR RS Fia g R el s MR 0 4 42 1 4(8.0~9.0),
I 2(7.0~8.0), III £(6.0~7.0), IV £4(4.0~6.0). St LR, A 3 NN T RCGEHE, BFH, Tk
JE), A 11 ANEA I F(@hERE . mdbdi. B3O, Add. KR KdE. KEE. FRE. K.
KEN M), A 14 DU I F(EZRG. BT RSB A%E. M. W% RBHE. BRI,
WURPE. KigtR, FRE. @i e, L5E), A5 DU IV RGERE . Db LA, e,
). LA KR AGHEEOE S 1T 2%, W, W%, IVH&, HIBERSNN 9.1%, 33.3%, 42.4%,
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Table 2. Wind disaster risk index for tourism navigation on the North Canal based on meteorological stations

F 2. AT SRR p LS ikisB A R X iE 5

34, EERWK EF')?}XL?Z BEERW{ EE}MZ %%é.*mjz
RRIEH KRB RRIEH KRB KRB
BE 1.77 2.46 3.44 0.88 8.55
ErH 2.07 2.35 3.04 0.78 8.24
TikE 1.81 2.19 2.97 1.1 8.06
SiEE 2.08 2.26 2.88 0.66 7.88
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2.05
224

2.11
2.26
2.15
2.36
2.11
2.07
2.19
2.22
2.12
2.16
23
2.63
2.09
2.14
1.84
1.95
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2.62
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2.1
2.45
2.14
2.35
1.97
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2.18
2.1
2.27
2.52
2.12
2.11
2.01
2.08
2.1
2.33
2.11
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1.75

2.72
2.54
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2.28
1.91
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1.61
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0.88
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0.52
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0.71
0.46
0.36
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Figure 2. Wind disaster risk zoning maps for tourism navigation on the North Canal (a) Mild wind disaster risk, (b) Moderate
wind disaster risk, (c) Relatively severe wind disaster risk, (d) Severe wind disaster risk, (¢) Comprehensive wind disaster risk
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Table 3. Statistical table of wind disaster risk indices of each station in the Wugqing section of the North Canal from 2016 to

%02; 2016~2024 FALITARE B Fub KR MG e it &
E EERL% H )E}il.?z BEERW{ EE}XWZ %ﬁm%
RRIEH KRB RRIEH KRB KRB
2016 4F 2.14 2.01 2.32 0.36 6.82
2017 48 1.97 2.09 2.54 0.40 7.00
2018 4¢ 2.16 2.01 2.30 0.36 6.83
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2019 4E 2.20 2.18 2.11 0.63 7.12
2020 4E 2.06 2.21 2.24 0.50 7.02
2021 4 1.92 1.94 2.58 0.85 7.30
2022 £ 2.21 2.16 2.32 0.47 7.16
2023 £ 1.96 2.25 2.34 0.48 7.02
2024 E 2.22 2.08 2.34 0.43 7.07
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Figure 3. Annual changes in wind disaster risk indices at all levels for tourism navi-
gation on the North Canal from 2016 to 2024
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