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Analysis of measured wave parameters and typical typhoon wave

characteristics in the Dongji Islands sea area of Zhejiang Province
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(1. Key Laboratory of Far-shore Wind Power Technology of Zhejiang Province, Hangzhou 310014, China; 2. PowerChina Huadong
Engineering Corporation Limited, Hangzhou 310014, China)

Abstract: Utilizing one year of measured wave data in the Dongji Islands sea area, this study statistically analyzes wave characteristics
and examines the evolution of typhoon waves, taking Typhoon "Lekima" as an example. The results indicate that the annual average
significant wave height in the study area is 0.88 m, with an average period of 4.3 s. The maximum wave height of 8.67 m occurred
during the impact of Typhoon "Lekima" in the summer. Light waves dominate the study area, followed by small and medium waves. The
prevailing wave direction is ESE, followed by E and SE; the strong wave direction is SSE, followed by SE. There is an exponential decay
relationship between the average wave duration and wave height. During the influence of Typhoon "Lekima," the maximum spectral
peak reaches 56.20 m*/Hz, and the typhoon wave spectrum is characterized by a double-peak pattern. The typhoon wave type undergoes
the transition of swell to mixed waves to wind waves to mixed waves to swell.
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Tab. 1 Statistics values of wave parameter characteristics

At T, s T, BKSs O H Mmoo HdKim HF¥mo Hp o eRim H EYm H, R R/m
4 A 3.3 5.8 0.64 1.41 0.81 1.75 1.08 2.55
5H 3.6 5.9 0.67 1.49 0.84 1.86 1.12 2.36
6A 4.2 6.9 0.61 1.67 0.74 2.07 0.99 2.88
7H 4.7 8.9 0.91 5.09 1.09 5.68 1.44 7.47
8 A 4.5 8.9 0.99 5.50 1.19 6.24 1.56 8.67
9H 45 8.0 1.12 3.54 1.37 4.35 1.81 5.58
104 4.8 8.8 1.09 5.56 1.32 6.35 1.69 8.13
11H 4.7 8.2 1.07 2.46 1.30 3.06 1.69 3.29
12H 4.5 7.7 0.93 2.28 1.15 2.78 1.51 3.35
1H 4.0 8.4 0.86 2.13 1.03 2.52 1.32 3.08
2 A 45 8.2 0.91 2.35 1.05 2.77 1.30 3.24
3A 4.1 7.7 0.79 2.10 0.94 2.49 1.22 3.66
JAAET-14 43 8.9 0.88 5.56 1.07 6.35 1.39 8.67
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Fig. 1 Time series of significant wave height and significant wave period during the observation period
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Tab.2 Frequency of occurrence of significant wave heights at different directions %

H,m N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW 4&if

0.1~05 O 0.1 03 13 31 54 56 12 02 01 0 0 0 0 0 0 17.3
05~125 05 0.7 3.0 107 17.1 187 128 3.0 04 02 0.1 0 0 0 0 0.2 67.4

125~25 03 04 08 37 39 20 16 06 01 O 0 0 0 0 0 0.3 13.7
25~40 O 0 0.1 0.1 02 03 03 01 01 O 0 0 0 0 0 0 1.2
40~60 O 0 0 0 0 02 01 01 0 0 0 0 0 0 0 0 0.4
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Fig. 2 Rose diagram of significant wave heights Fig. 3 Distribution of maximum wave heights in different directions
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Tab.3 Joint distribution of significant wave height and significant wave period %
T,/s
H, ,/m
2~3 3~4 4~5 5~6 6~7 7~8 8~9 >9
0.1 ~0.50 0 0.8 3.6 52 4.7 2.4 0.7 0
0.5~1.25 0.1 2.6 154 21.7 16.0 7.9 29 0.7
1.25~25 0 0.1 1.1 32 33 2.8 2.0 1.3
2.5~4.0 0 0 0 0 0.1 0.3 0.3 0.5
4.0~6.0 0 0 0 0 0 0 0.1 0.2
&t 0.1 35 20.1 30.1 24.1 134 6.0 2.7
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Fig. 5 Variation of average duration with significant wave height
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Tab. 4 Historical typhoons that have affected the study area
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Fig. 9 Evolution of wave spectrum types during Typhoon “Lekima”
g5 B RrR  FE G KR AT 57 0 5 e AR o BRI R USRS A 3, 5 RURTRT & XUG S 30 JE IR T
G0 B SN 7 Ko B3 00 520 AT T4 K/ UL A 0% 22 5 2 7175
Je BEAR Y A Jr st A

4 45 i

1) ZRALE 15 1 358 AF LI 0 [, 45734045 20008 /95 0.88 m, A P-4 JEI 1 4.3 s 3 4 N D o8 A AE — o 25 1 My
ik, B BRI 5 , A2 13 RURK 3 K CRA ), AR A R 55 8.67 m A i 3 8.13 m 70331 ) B A I 2 8
HE X H 7 7 HRKEE 10 A 5 KRR 5w

2) B FTHEIR LARRIR 0 3 HBUR 67.4% , U /NR AT IR, IR AT R A 5 BR 1 ) ESE, UCH TR
6] 9 E A1 SE, 35 R 7] 2 SSE , Y5 IR 1] S SE s AR R 4 ~ 7 s 0 38, o NRAERIR LA 4 ~ 7 s M EE,
HIREUEII S ~ 9 s 22, RIRFE IR 9 s DL E N2, Sk b s el 300 52 VR SR 0TI B R AE

3) P IR RS2 ) D RN RO R YOG B (D=0.74H,,, ) #54 Lawson BIFE UREI G 2R |, S X RF L ) ]
WD re A9 384 R T 200

4) 6 XU A 7 e A A5 S 90 e TR A A I I TR i e g {2 R SR R AR
PR, B R e 8.67 m, B KA 14.0 s, B KA 56.20 m?/Ha; IR TE B ARV O 3, 5 KUETAT 5 XUR
1 B R AR TR ST, TR £ XU SR IR] S B v | AR 0 EL AT DRI B LU | 1 I 4
R WER ST 1 I IR — I TR O 23R A IR — WU O 3238 A IR — KUR— TR O SRR A TR — T TR — e



156 [ R 5542 %

S 230k

(1] Bk, B i8 R, R, 2% UM vh B Sl e IR AR M7 M [ ). W TR, 2018, 36(3): 96-103. (YANG B, YANG Z L,
YE Q, et al. Analysis on wave characteristics of central Hangzhou Bay[J]. The Ocean Engineering, 2018, 36(3): 96-103.
(in Chinese))

(2] Ak, MHER, SRR, 55 . SUNIS TR Gt /A ()], KIEH#E O, 2018, 39(1): 38-43. (YANG B, YE Q, ZHANG ]
B, et al. Statistical wave distribution of central Hangzhou Bay[J]. Journal of Waterway and Harbor, 2018, 39(1): 38-43. (in
Chinese) )

(3] Wk, w0 B, WA, 45 . BN AL IR sc il PR AR [) . PS5 W9 , 2022, 53(4): 999-1006. (YANG B, YANG W
K, XIE H W, et al. Characteristics of measured waves in the north of Hangzhou Bay, East China Sea [1]. Oceanologia et
Limnologia Sinica, 2022, 53(4): 999-1006. (in Chinese))

(4] ok, BB 5T, B, % SR AU RN I S S KURFFIELT ). KRR BERE , 2017, 28(1): 106-115. (YANG B, SHI
W Y, YE Q, et al. Characteristics of waves in coastal waters of northeast Zhoushan Island during typhoons[J]. Advances in
Water Science, 2017, 28(1): 106-115. (in Chinese))

(5] JEIBH, MR4R, MEfR B, 45 . WiVl =T NS BIRARIE ST AT L) ], W PE2E4l, 2021, 43(3): 13-23. (ZHOU Y, YE Q,
SHI W Y, et al. Statistical analysis on wave characteristics in the Sanmen Bay of Zhejiang middle coast[J]. Haiyang Xuebao,
2021, 43(3): 13-23. (in Chinese))

(6] JHIBH, MK, #uk, 55 . VS & KUR BRI B XM py sz ma [ ], o i 4, 2020, 61(3): 216-227. (ZHOU Y, YE Q,
YANG B, et al. Wave characteristics in the bay during typhoons and its effect on mooring ships[J]. Shipbuilding of China,
2020, 61(3): 216-227. (in Chinese))

(7] WS, A, EOUVE . WK RSB IR R AT ST ], PSR, 2019, 41(5): 23-34. (GAO C C, ZHOU G C,
WANG K R. Study on wave characteristics in the nearshore waters of Xiangshui[J]. Haiyang Xuebao, 2019, 41(5): 23-34.
(in Chinese))

(8] fil#f, WAL, FVFC, . BHYLIT IR IR AR 2 BT [T ], I PEIREE LA, 2022, 41(2) @ 167-173. (XIE J, CHANG J,
SUN J W, et al. Analysis on wave characteristics of Yangjiang offshore area [J]. Marine Environmental Science, 2022, 41
(2): 167-173. (in Chinese))

(9] WWEAR, AR, k4, 5. RS BRI AR AEL) ). DKz (R H ), 2016, 16(12): 160-162. (PAN X
D, LINS L, YAOY J, et al. Distribution characteristics of disastrous waves in Nanji Sea area [J]. China Water Transport,
2016, 16(12): 160-162. (in Chinese))

(10 B, W/her, T3, 55, ORI (1918) & WIRAFAE XI5 “F 75 557 (1909) 922 57 [ ], HEAE B, 2021, 38(4): 53-
60. (JIANG L L, TU X P, WANG Y, et al. Characteristics of typhoon-induced wave by Mitag(1918) and their differences with
that induced by typhoon Lekima(1909) [J]. Marine Forecasts, 2021, 38(4): 53-60. (in Chinese))

(1] #5600, AR, Wl 2888, 5 . Sk T S0 BRI 1 B M AR M IR B2 M [0 ). R TR, 2023, 41(3): 56-64. (CAIL,
ZHAO J C,XIANG R Y, et al. Analysis of freak wave probability and wave characteristics based on measured data [J]. The
Ocean Engineering, 2023, 41(3): 56-64. (in Chinese))

[12] LAWSON N V, ABERNETHY C L. Long term wave statistics off Botany Bay [C]//Proceedings of the Second Australian
Conference on Coastal and Ocean Engineering. 1975: 167-176.

[13] GRAHAM C. The parameterisation and prediction of wave height and wind speed persistence statistics for oil industry
operational planning purposes[J]. Coastal Engineering, 1982, 6(4): 303-329.

(14] 12600, 22000, FYER, 55 . MR AR 07 T 1 O IR UL R AR AT 58 [0 ], PV 2441, 2018, 37(3): 1-8. (FENG X
R, LIJ Y, YIN B S, et al. Characteristics of ocean waves in coastal area of Dongfang, Hainan Island based on observations
[J]. Journal of Tropical Oceanography, 2018, 37(3): 1-8. (in Chinese))

(15] 20T, 2250, fuik, 55 . T rE B R p e e o VROUL I e e e () ). PR =k, 2016, 34(1): 1-9. (LIS, LIZ
W, FAN B, et al. Wave observation and statistical analysis in the southeast coast of Hainan Island [J]. Advances in Marine
Science, 2016, 34(1): 1-9. (in Chinese))

[16] THOMPSON W C, NELSON A R, SEDIVY D G. Wave group anatomy of ocean wave spectra [ C 1/ Proceedings of the 19th
International Conference on Coastal Engineering. New York, USA: American Society of Civil Engineers, 1985: 661-677.

[17] PORTILLA J, OCAMPO-TORRES F J, MONBALIU J. Spectral partitioning and identification of wind sea and swell [1].

Journal of Atmospheric and Oceanic Technology, 2009, 26(1): 107-122.



