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Analysis on wave characteristics of central Hangzhou Bay

YANG Bin, YANG Zhongliang, YE Qing, ZHANG Junbiao, SHI Weiyong
(Key Laboratory of Engineering Oceanography, The Second Institute of Oceanography, Hangzhou 310012, China)

Abstract: The statistical variation characteristics of waves were analyzed based on one year observation data measured at the central
part of Hangzhou Bay. The least square method was used to calculate the correlations of wave parameters, and the characteristics of
frequency spectrum were analyzed. The results show that the central Hangzhou Bay is dominated by small waves and light waves, which
are distributed evenly in each month, and the wave period is short, with the annual average period of 2.97 s. The largest wave process
is caused by cold air, and the intensity is greater than that of typhoon MORAKOT. The dominant wave directions are distributed in the
NE-SE directions, in which the small waves appear more frequently with periods mainly distributed in 2~4 s. The strong waves are
mainly distributed in NW and NE directions with periods mainly distributed in 3~5 s. Most of the characteristic wave parameters are
well correlated. From the spectral analysis, it is known that the wind wave is the majority and the single peak is dominant. This study
can provide the basic data for the related engineering and theoretical research.
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Fig. 1 Sketch map of the wave observation site

H , =4.0./m, (1)
Ty =my/m, (2)
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Fig. 2 Variation of monthly maximum and monthly averaged values of wave parameters

B UL R A AE R 45 GO0 e 0 B BRBCR AN R 1 B, B 1 T K AR LU IR =
HR A = BRI B BLRY FP R EE A | 2.5% , RN B KR, 45 H /N A2 TR W B0 H ) 22 38R
K, H A A ZE IR/ INRABXTE A (B iR AR 3 2, PR EE M IAENCR & FEEULKL 8 A Hrh
8 H .12 AfI3 AL ,8 A iR FEE 2009 4F 8 5 & K« Fihy vl " s s, Hfh A iy FZ RS
e A uEe

AL RN IBR PRI RIRZ | AT D 42 BFRFRKOR F 2528 25 S0, 1 238 S
W%, 6 A% 10 A E22 5 KEm 5 & KEFRZm RN T3, 11 15 HE 18 H A TR o 72
SN F K, JE T R 23 S MR T B, 2t R i )l AR b i 96 s W S R b ) IR T A AR R KO R
2.21 m, XF T340 E AR 5,47 s, IR R A A B RT3 FEI 6 g 38 1) R PG b ra) HXE N A AR R %
5.66 m*/HzJR R RAF I RAE 5 K 5 KGR 5 RS v B 830, SR v 46 P 6 RSP 7E AR A, PR b AT
PEEBEGBVE , Z 5 B AR IR, 5 — EAL L S Wi, T 8 A 10 H Mg LA KR B a1 b 2 e oM v B



534 B R, A UM R SR AR A 99

I XS N RSB B RO 8 6 HZE 10 H b B il i) fi AU 7% 8 A ma 1), =2 R O AR 1l 77 A
H i KA A RN 1.76 m X RFEI0 JE R 4.16 s, a2k 1, i s BEHA 5 XU T BE B AT VS 3
SEMEN

F1 2009 5F 6 AE 2010 £ 5 BERBANESHUFESH

Tab. 1 Occurrence frequency of the significant wave height of all levels from June 2009 to May 2010 (%)
Ay
H,;3/m AR
6 7 8 9 10 11 12 1 2 3 4 5

0.1~0.5 5.1 5.4 4.8 4.6 5.2 3.2 34 3.5 3.9 3.8 4.5 5.4 52.9
0.5~1.25 2.2 2.4 2.8 33 2.6 33 3.2 2.0 2.4 3.5 2.7 2.1 32.3

1.25~2.5 0.0 0.0 0.3 0.0 0.0 1.0 0.3 0.2 0.1 0.3 0.1 0.0 2.5
A1 7.3 7.9 7.9 7.9 7.8 7.6 6.8 5.6 6.4 7.6 7.3 7.6 87.7
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Tab. 2 Joint distribution of wave height and wave period (%)
—
H, ,,/m

2~3 3~4 4~5 5~6

0.1~0.5 39.4 12.3 1.2 0.0
0.5~1.25 10.8 17.5 3.9 0.1
1.25~2.5 0.3 1.1 1.0 0.1
ait 50.4 31.0 6.2 0.2
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Fig. 3 Probability rose of the wave direction of the maximum wave height
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Tab. 3 Occurrence frequency of the significant wave height of all levels and directions (%)
H,,/m N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW  NNW
0.1~0.5 1.7 27 176 100 74 75 69 25 07 05 03 03 05 09 17 1.8
0.5~1.25 1.1 21 45 42 25 35 54 15 01 00 01 01 01 09 37 2.7
1.25~2.5 02 03 04 02 01 00 00 00 00 00 00 00 00 01 07 0.3
Hit 29 50 125 145 100 11.1 123 41 09 05 04 03 06 19 6.1 4.7
F4 BRTFHEAPEEEINES
Tab. 4 Occurrence frequency of the mean wave period of all levels and directions (%)
T ean/ M N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW  NNW
2~3 19 28 76 93 57 62 60 26 07 04 03 03 04 13 26 2.4
3~4 09 20 49 48 37 38 46 13 02 01 01 00 01 05 21 1.8
4~5 01 02 01 04 07 1.1 16 01 00 00 00 00 00 01 1.2 0.5
5~6 00 00 00 00 00 00 O01 00 00 O00 00 00 00 00 0.1 0.0
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Fig. 4 Scatter plot of wave parameters
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