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Fig.1 Locations of the Zhoushan Ocean Buoy Station and the surrounding wind-measuring stations
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Table 1 Comparison of the grade difference between empirical wave height prediction and

live wave height under ambient wind field
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Fig.2 The fitted relationship between the wind levels and the mean wave height
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Table 2 The distribution frequency and rate of wave height threshold corresponding to each wind grade

o <6 HH 7 PN 8 M 9 10 ZA 11 A
i B g IR i Lk L7374 A HIR fLRia R di bt B di e
<0.5 3895 0.131 46 0.011 0 0 0 0 0 0 0 0
0.5 18 001 0.604 995 0.234 91 0.055 5 0.011 0 0 0 0
1.2 4066 0.137 919 0.216 190 0.114 11 0.025 1 0.008 0 0
1.5 3541 0.119 1958 0.460 969 0.584 195 0.442 37 0.308 0 0
2.5 194 0.007 255 0.060 290 0.175 63 0.143 27 0.225 3 0.136
3.2 66 0.002 75 0.018 74 0.045 91 0.206 12 0.100 4 0.182
4.0 24 0.001 13 0.003 37 0.022 55 0.125 27 0.225 2 0.091
5.0 0 0 0 9 0.005 21 0.048 16 0.133 10 0.455
6.0 0 0 0 0 0 0 0 3 0.136
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Fig.3 The proportion of wind direction distribution corresponding to the wave height of each grade
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Table 3 Occurrence frequency of the direction of each grade wind and average wave height

b R /N MR [T
EWIE 31
IR TR /m IR TR /m IR IR /m HIR IR /m

<6 10 786 1.132 9 343 1.132 10 336 0.838 2 985 0.922
7 2710 1.797 463 2.248 1189 1.259 299 1.219
8 1151 2.235 130 3.007 372 1.843 110 1.796
9 343 2.998 28 4.014 44 2.427 35 2.543
10 76 3.416 10 5.010 29 3.238 13 2.800
11 14 4,771 7 5.429
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Table 4 Comparison of the average wave height occurring during the spring and neap tides

i H K<, =L, +=2+/0 AN A A = A D
U3 LIRS IR /m e W /moe s R /m K M /e s IR /m
<6 29 787 1.018 11 302 7.955 1.029 11 742 7.945 1.011
7 4261 1.670 1772 15.212 1.699 1397 15.200 1.560
8 1 660 2.187 555 18.421 2.302 614 18.393 1.915
9 441 2.973 186 22.105 2.966 83 21.836 2.110
10 120 3.434 56 25.786 3.361 23 25.426 2.187
11 22 4.918 12 29.650 4.392
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Table 5 The regression fit of wind levels (not including those below grade 6)

" ] A b v b R 5L bR Ak R AL .
[ EENA — t K56 B
[ENEES PRt R [EVEESA
A 0.509 0.021 24,084 0
A7 5% i R 0.750 0.014 0.524 54.936 0
JA ) 53 e R 0.227 0.021 0.089 10.940 0
2 A R e —0.024 0.049 —0.005 —0.488 0.626
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Table 6 The test results of maximum wave height forecast for 21 times of gale process
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Research on Offshore Wave Prediction Based on Wind and Wave
Data Obtained in Zhoushan in the Past Years

ZHANG Lin-lian,CHEN Shu-gin,CHEN Mei-ting
(Zhoushan Meteorological Bureau , Zhejiang 316021, China)

Abstract: Based on the ambient wind field data obtained at the Zhoushan Ocean Buoy Station and the auto-
matically wind-measuring stations located on the islands nearby in the past years, the relationship between
the wave height and the wind power, wave direction and tide is comprehensively analyzed by means of data
preprocessing using the space and time smooth methods. The results show that there is a quasi-linear rela-
tionship between the average wind level and the average wave height, that is, big wind makes high wave
height. Under the same wind level, the wave height shows a multilevel discrete distribution with the aver-
age value as its peak value and is closely correlated to the wind direction, that is, the wave height is larger
when the wind direction is north during the northerly and the easterly winds and small during the southerly
and the westerly winds, with the maximal wave height occurring during the easterly wind. This has been
confirmed in practice. The relationship between the tide and the wave height shows that the wave height is
slightly higher in the spring tide than in the neap tide, indicating an unconspicuous influence of tides on
wave height. A regression fitting equation is finally established and has been passed the test of practical ap-
plication. This study provides strong support and useful correction for local wave prediction and has a good
application value.

Key words: relativity; correlation group average; ambient wind field; wave height; tide
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