w1
Haiyang Xuebao

W46 % 2 5
2024 4F 2 1

Vol.46 No. 2
February 2024

B R, B Ze i, WO G, AR SR TV UR U SO AT UL BEORE A B0 UG 5% 9% BB ST (9], 2 4R, 2024, 46(2): 107-116,
doi:10.12284/hyxb2024003

Yang Yini, Tao Aifeng, Cao Liwei, et al. A study on bimodal spectral patterns based on fixed-point observation data in Jiangsu sea area[J]. Haiy-
ang Xuebao, 2024, 46(2): 107-116, doi:10.12284/hyxb2024003

BT T 7818 E 5 0 35 48 5 X 3 BY Aff 33

ﬁ]ﬁ}ﬁ)ﬁtl’zﬁa %%ﬂ’%l’z*, %7{7%1’2, ?{ZE};‘ELZ, E[&J‘jl’z

(L. T A2 ¥ O BB 4 R A I B, VLR R AT 2100245 2. AT R A Wk 1 R ST D AR AR B, TLOR
210024; 3. v [ v g £ A 7 G S I S0 BT ST B A BRAS 71, BR P 742 710065)

WE:IHEREN2EE LB ELREZRER, EHREEZRKELENEZS, ST oE R R
RAREL, BREEEUREZHHA BN, AL R EEERNEAFEFERX - FRENTR, h i
THRIRESEFRE, X TFEAANE 2018 F2FNMEE, 2R FELE . XE LR G EF 2
1223 % W% B 3, 38 T A 5 U0 70 4 48 0% R W AL B AR, T R B B AL WA S S A OF R FF 2
WEFZENNE, BRETBEERSE, RRATBERAB BAGETF RS ERNEKBXR, HF2 7
WEFEAEA KA R, FRFW: XTI AT FEHR B Ochi-Hubble i 7 K & T 4 5 5 R 1 8
Torsethaugen ¥ 3 7 3& F| T IL 7 o 3 W& 8 35 AL, A SCHR 89 W& JONSWAP #l 4 i B/ B & fr M,

T DARE S A 3B 4 R VT R 0 S R R A, SRR R TR B R A B
KRR T 7 98 4 W 1 5 Ochi-Hubble 75 2 4 % ; Torsethaugen S U4 i ; X 1% JONSWAP ) 4 i

FESES: PI52 XERFRERD: A

1 515

AT, B B A s v o [ B K, R A
BEFE KA BB A ALl A DL, S BERUAE 5 K B
AE A LAY EL AN T A, 2 fifk AR AT 4 A BE R 5 ol 19 1)
e 1] ¥ b RURE B U A T, O et 1 EUR, AS W fe it v
b DX S AR S B XU G 14 B, ) e R
U 4 | A Bl RE VR A A A5 5 AR A 1R 2 R LY
VERT o VLIRS Oy 4 [ o R R0, S 1o s 12
b XUR A B 1) T 3, R AR b IXUREL T 2R H I 1) £
T T W S, TR R 22, IR R AR DX
TEIE A B, AR e A DR YRGS T b T AR AR
i i R WA AL LA 2 50 R RE ER AR

%5 H #3: 2023-11-02; 1&1T H #8: 2023-12-08,

XEHS: 0253-4193(2024)02—-0107-10

WU TSR AR, Wi il TR 2 5 ks

H Al TR s A A TR S (A0 PML 3
JONSWAP i | SCEH 3% ) # 0 JLlde s, Joikfliid HAT
PN T VTR, FH T AT T O ST YR A0 o H R
2 HIBIR KR A B8 50 2% A R TR), [ g 40 2 A 3
SeEHE P T Z 08 U ST, HEZh AT — 2 A
PHIFIR N4 . Strekalov 282 T 1972 4E IR LA
A BRI 3% 2 004 T VR R 1 BUIE i 5 1976 4F, Ochi Al
Hubble®™ i 4f b A PG v 52 W0 3% B8Rk LAIRAA . =5 45035 43
R 3V IR A, B — AL S RO L AR | P
RSE3ADSH LA S S 800 1 R B0 1% I R 5
Soares®” T 1985 4E [k JONSWAP % 4 FE il AR 4 b o
T AL v Y S B OB 3 T 0 S 0 i JS Tor-

HEEWMB: B ARB %Sm0 H (52271271); B X H A B & T H (2023YFC3007900); L7954 AR B &R M HFELETH

(BK20220082); 7K ) &5 5 K FHE 3 H (SKS-2022025).

EZE B v I (1999—), 4, BV BUh T A, 2 F K P 3h 1 2% W858 . E-mail: yangyinil999@163.com
FEARIEE: M E R (1978—), W, IR A W N, #OEZ, 32BN K ES L AR TR L R O F B B A A DG 5T . E-mail: aftao@

hhu.edu.cn


mailto:yangyini1999@163.com
mailto:aftao@hhu.edu.cn
mailto:aftao@hhu.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

108

(GRERE T LE

sethaugen il Haver © 5t F JONSWAP 3% 2 45 $ Jak < bifi
BR ) S E RH T Torsethaugen XU 3% 5 55 4 45
T 2018 4L 1 T M A I il S I e YR MR £ A
A3 DTS 3 BEAh, BT X DG 1%V R % 750 2 5
KIPIA, AR DEFRIF TS, Guedes Soares
1 Henriques!™ 1] FH L 0 45 455 114 135 e 451 242 25 47 1 J
IV Ay i A LA R AR M BB 32 IR 45 B 405 R0 3
Panahi %5 £ ) — B0 76 B AT KUBCHE 149 1% 10 A o 40
B R DB T B 3 (1) 5 25, Akbari 558 2 4>
JONSWAP §i 55 75 Ff & 725 b 35 114 52 I X0 U6 3% 3 47 401
G J5 R BAG BSEI  1 REAE S B00T DA B KRR EE b £
LA TS R RS

VL W58 RS [ S 08 5 KU 26 T T 8, &%
XU 5% 335 78 3 7k AR VL 95 W 3 ) P AT o i — 2P
PRI, A SO LT 8 R R4, 36T 2018 4F 4
AF LI B RL, 45 G T B S R B i R 3R Gk 5K S T
XF E A3 BT, It X S0 R0 5 R R S AL, i — 20
15 2038 FH 1200 3 0 WU 5 0 R ik 5K

2 BAEAL S S

2.1 HEKRIR

AR SCR FH B I TR B0 SR Bt — AT 1 B b )
PEORE, WHRIJE R 2018 4E 1 H 1 HE 12 A 31 H, il
il 57 & DL TR 1, SR FH B D s B YR A4 R 8 8 Nortek 24
Al AE PR BT B (AWAC-AST) 5 24 22 35 8l % VRV
P AL . B 1 h HEAT — OB R AR, 0 SR A Y
1024 s(£9 17 min), R K 4 Hz, — KA S5
HN=4096. AWAC (&% — i i 75 5 0] (il 3R 1
W) U T HEAT A P ALER S AR BEE Y Quick-
Wave FPF T LG R4 B 1 50 740 B . AWAC R

119° 120° 121° 122° 123° E

0
350 10
N
120
340 130
140 t’\i
*

33°[;

320 f

70

80
31°

1t i o A 1

Fig. 1 Location distribution of stations
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Fig. 2 Data outlier detection flowchart
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Table 1 Comparison of DI error mean for different spectral shapes of the bimodal spectrum
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Fig. 6 Fitting curve of bimodal spectrum pattern at the measured station in June
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Table 2 Monthly error index DI and fitting parameter mean of
bimodal JONSWAP fitting spectrum
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Fig. 7 Correction and comparison of bimodal spectral width parameters
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A study on bimodal spectral patterns based on fixed-point
observation data in Jiangsu sea area

3

Yang Yini"*3, Tao Aifeng"?, Cao Liwei?, FanJun"?, Wang Gang"?

(1. Key Laboratory of Ministry of Education for Coastal Disaster and Protection, Hohai University, Nanjing 210024, China; 2. College of
Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210024, China; 3. PowerChina Northwest Engineering Corpora-
tion Limited, Xi’an 710065, China)

Abstract: As a national key construction sea area, the trend of offshore wind power construction in the Jiangsu sea
area towards the open sea is the main trend of future development. The open sea areas have more surge components,
and the wave spectrum often appears in the form of bimodal spectrum. Therefore, the wave characteristics of bimod-
al spectrum waves need further in-depth research to provide reference basis for offshore construction. Based on the
observation data of the buoy station throughout 2018, 1 223 bimodal spectral data were obtained through outlier
testing and bimodal spectral identification. The bimodal spectral characteristics of waves in the Jiangsu sea area
were studied, and different typical bimodal spectral types were compared. The fitting of the measured bimodal spec-
tra was carried out, and the corrected spectral width parameters were proposed. The dependency relationship
between the correction coefficient, peak rise factor, and spectral width parameters was explored, and the bimodal
spectral fitting expression was obtained. The results indicate that the Ochi—Hubble spectrum proposed based on the
North Atlantic sea area and the Torsethaugen spectrum proposed based on the Norwegian sea area are not applic-
able to the bimodal spectrum type in the Jiangsu sea area. The bimodal JONSWAP fitting spectrum proposed in this
paper has adaptability and can scientifically and reasonably describe the bimodal spectrum in the Jiangsu sea area,

and is widely applied to different wind and terrain conditions in the sea area.

Key words: Jiangsu sea area; bimodal spectrum; Ochi-Hubble six parameter spectrum; Torsethaugen bimodal spectrum;
bimodal JONSWAP fitting spectrum
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