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Abstract: To develop a refined, operational, and automated ocean wave numerical-Al early warning
and forecasting system, and to meet the needs of Shanghai International Shipping Center, based on
the numerical model and Al method, it establishes a technical suite of “data perception—numerical
modeling—AI correction—display&application”, which achieves early-warning, forecasting and rapid
response of wave with high spatiotemporal resolution and high accuracy. Verification results show that
the hindcast RMSE at all stations is less than 0.25 m, and the MAE is below 0.2 m; although the forecast
performance degrades slightly with increasing time horizon, it maintains high correlation and stability
within 72 h. During “CO-MAY” , the MARE of the maximum significant wave height was bellow 10% in
both hindcast and 24 h forecast, while the RMSE of the 72 h forecast increased by an average of 0.11 m
compared to 24 h results. Practice has shown that the system demonstrates excellent prediction capability

in Shanghai coastal waters, with a resolution reaching 100 m in key areas and the early warning response
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time is kept within 3 h, which has been applied in core scenarios such as shipping services, major project

support, marine disaster prevention and mitigation, providing a practical reference for building a safer,

more efficient, and intelligent ocean wave early warning and forecasting system for the international

shipping center.
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Fig.1 Technology architecture of ocean wave mumerical-Al early warning and forecasting system
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Table 1 Datasets of windforcing
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Table 2 Information of wave buoy sites for validation

TEbR i fir Aii KT /m
HU-01 121.55°E, 30.75°N 7.2
HU-02 122.76°E, 30.90°N 24.0
HU-03 121.70°E, 30.73°N 8.0
HU-06 122.33°E, 31.39°N 10.9
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S AN TR TR I 288 ) A 20 v 24 D AR 2 /m

e
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