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Abstract :

In response to the complexity of environmental monitoring data and the insufficient accuracy of

disaster early warning in the coastal waters of Qingdao, this study proposes an optimized BP neural

network algorithm with adaptive parameters. By introducing a dynamic learning rate and momentum

factor adjustment mechanism, the network's fitting ability and convergence efficiency for time—series

marine data are enhanced. This model is applied to the fusion analysis of multi-source data such as

water temperature, turbidity, and wave height in the coastal waters of Qingdao, enabling early warning

of typical marine disasters such as red tides and storm surges. Experiments show that the optimized

model outperforms traditional methods in terms of prediction accuracy and stability, providing reliable

technical support for regional marine environmental management.
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