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Fig.2 Comparison of measured wave heights with the ERA5 data
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Fig.3 Interannual and monthly distribution of characteristic values of wind and wave elements
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Fig.4 Hydrological frequency curve of wind and wave elements in Qinzhou Bay
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Fig.5 Statistical charts of wind speed (unit: m/s) and direction frequency for the whole year and four seasons over 40 years
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Fig.6 Statistical charts of effective wave height (unit: m) and direction frequency for the whole year and four seasons over 40 years
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Fig.8 The fitting relationship between significant wave height and wind speed of different months
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Analysis of wind-wave relationships in Qinzhou Bay over 40 years based on
ERADS reanalysis data

ZHANG Yu', HE Junhui’, HU Jiang', GAO Chengyan®, XU Yuanyuan'
(1. Chongqing Jiaotong University Hohat College, Chongging 400074, China; 2. Pinglu Canal Group Co., Lid. Nanning, Guangxi 530200, China;
3. China Communications Water Transport Planning and Design Institute Co., Ltd. Betjing 100007, China)

Abstract: Based on the ERA5 data from the European Centre for Medium-Range Weather Forecasts, this study
systematically examines the graded probability distribution of wind and wave fields in Qinzhou Bay from 1983 to
2022, as well as the interannual, monthly, and return period characteristics of key parameters. Further-more, the
wind-wave relationship is fitted to clarify the joint probability distribution of significant wave height and wave
period. The results show that the prevailing wind direction in Qinzhou Bay is NNE, while the dominant wave
direction is SSW. Seasonal variations in wind speed and significant wave height are evident: onshore winds
prevail in spring and summer, whereas offshore winds dominate in autumn and winter. Wind-wave relationships
are established based on different wind directions. The joint distribution of wave height and period resembles an
oblique triangle, with waves of 0~1.0 m in height and 2.0~5.0 s in period occurring most frequently.

Key words: Qinzhou Bay; analysis of wind-wave characteristics; wind-wave relationship; joint distribution of
wave height and period



