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Fig.2 Detailed view of the calculated area and bathymetry
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Fig.4 Comparison of the ERA5 data and hindcast data for different wave elements in deep water areas
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FEAIE MAE RMSE R
AR 0.079 0.044 0.993
SEH R 0.085 0.821 0.819
T 4 0.055 0.830 0.862
Rectidn| 0.021 2.306 0.994

AR ERAS R Aiff M T AR 3ty A< T
D5 T FE AR 5 A p L DS A B B, B0 E A
8 v T A AT T, N RE AR A i A T e R e VA
S TR R, DRI AR SR AT Bk B 30 ) 77 A O
TR SRR TR 2 A X e, S — 2 B A AL (Y
WERTE o TRAR A T AT R 2088007 3 km 4b , UL
WA 1C S B E] 24 2015 4F- 5 H B[Rl EIBR A 1 h,
AL 5 AL (4.17°N . 73.53°E) 5 HF G247 B 14 43 A
KI5, FEF OB IREER T, 115 2015 4
5—6 J vy A E MR I TR

A5 WL A AL e 8 37 18]
Fig.5 Distribution of observation point Al and bridge
location

PURIE S €/ iR SRS = I D i R =P i
XPH UL 3K 6., £ it A A1, 20154 5—6 H A
BN = PR L iR 2 B AR IR 22 AR R
(3R 2518 4 51 0.19 m.0.22 m 1 0.84; -1 J& 1Y
RZEH R 1.155.1.41 s F10.61, 154 45 5 5 5Lbr
AR B rr 158 2 A /)N | 3R IR A e TR B R A 1
VARG BEAR o BVAOR U, iR 70 B 6% ME B B4
IRAR T K Lo 0 Vg vy Jpt YRR O, 400 285 SR AT Sy
P DX IR AR T 58 ) B S8

RIFEBERES TUNESIHELERIZEHN

Table 3 Error analyses of observations and calculations for
different wave elements

FEIE MAE RMSE R
TR0 0.190 0.219 0.844
S JE 1.151 1.410 0.608

2 PIRAFME AT
21 ERHEES

FEF 6 UF 5 A0 I TR AR o B 2 B 30T e 35 2022
AR BB IR AR SR TR, ISR R BN 11756
S (A R0 2 5 PS4 R T S84 25 R LR 7

LEIL IR, 15#—18# Fl 24426834 (37 Ak 1)
i B SRR, e A8 A I B R A L R
YA IR K XA L2 A5 o X T B2 5 i
TE AT | K 1 TR K AR TE AT S 5 ) , TRE BT e
DX S5 D 902 TR R A0 R LI A B (] B VR Y M I B
BEBE (WL 5 — G BE 2R 1:2~1:5)  FEX P 45
T EE 00 R A I U TR B AR A PR AR R B KA £
WM B 0 5% R ¥ AR TR A 1) DX (1888167 )
Wi, BLAk, 28 PO A AL (4N 234 244

6 LI 8 A R0 R () A R (b) 5545 R L&

Fig.6 Comparison of effective wave height (a) and average period (b) of observation data with the calculation results
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Fig.7 Monthly distribution of effective wave height versus mean period at 11 piers in 2022
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Fig.9 Joint distribution of wave heights and periods
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Fig.10 Distribution of the wind field with wave fields under wind, swell and mixed waves during the north-east monsoon in the
research area
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Fig.11 Distribution of the wind field with wave fields under wind, swell and mixed waves during the southwest monsoon in the
research area
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Numerical simulation of wave characteristics in the China-Maldives Friendship
Bridge sea area

SUN Wanjing"*®, LUO Zhao**, LIN Hongxing"*®
(1. CCCC Second Harbor Engineering Co., Lid., Wuhan 430040, China; 2. Key Laboratory of Transport Industry for Large-span Bridge Construction
Technology, Wuhan 430040, China; 3. Research and Development Center of Transport Industry for Intelligent Manufacturing Technologies of Transport
Infrastructure, Wuhan 430040, China)

Abstract: Waves in the China-Malaysia Friendship Bridge sea area are mainly surges, but their characteristics
and propagation mechanism are still unclear, which brings big trouble to the protection and operation of the
bridge. In this study, the wave model Mike21 SW driven by the ERA5 data is used to simulate the waves in the
China-Malaysia Friendship Bridge sea area, and the characteristics of the waves in the study area are obtained
retrospectively. The results show that: affected by monsoon current, the wave height in the study area ranges from
0.45 m to 0.85 m, and the wave condition is bad in July and August; the wave period mostly ranges from 6.0 s to
10.0 s, and the frequency accounts for 53.15% of the whole year, showing a significant feature of medium-long
period waves. Maldives sea swell mainly originates from the Indian Ocean swell, and are influenced by the
northward propagation of the Indian Ocean swell, the wave direction of Maldives sea is E—S all year round, and
the location of the bridge is sheltered by the island, which keeps SE direction all year round.

Key words: wave field; China-Malaysia Friendship Bridge; wave propagation; numerical simulation



