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Abstract
For various marine activities, including disaster monitoring, fisheries, and search-and-rescue operations, accurate prediction of sea surface currents is essential. Recent advances in numerical ocean models, particularly through data assimilation and high-resolution simulations, have improved ocean forecasting skill. However, such models require significant computational resources, making near-real-time forecasting challenging. To address this, efficient computational approaches that integrate numerical model outputs are needed. 

Artificial neural networks (ANNs) offer a promising solution, as they can generate rapid predictions with relatively low computational costs utilizing pretrained networks. In this study, we present a prediction framework for sea surface currents around the Korean Peninsula using a three-dimensional (3-D) convolutional neural network. The model is based on a 3-D U-Net structure, modified to incorporate oceanic and atmospheric variables for current prediction. The forecasting process is optimized to minimize the next-day prediction error, and its recursive structure enables multi-day forecasts. To evaluate performance, we test various input configurations to identify the optimal ANN model for surface current prediction. Our results demonstrate the strong potential of the proposed framework for practical application in near-real-time ocean forecasting.
