Preliminary study for development of an AI-based ocean forecasting system
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Abstract
[bookmark: _GoBack]Global reanalysis products provide new opportunities for data-driven ocean forecasting beyond the limits of numerical models. This study presents a preliminary investigation into the development of a transformer-based global ocean forecasting framework using the 1/12° GLORYS12 reanalysis dataset. A hierarchical transformer architecture based on swin-transformer design was applied to four-dimensional ocean fields (time x depth x latitude x longitude), enabling multiscale spatiotemporal representation through patch embeddings and window-based self-attention. Initial experiments show that the model is capable of producing stable short-term forecasts of three-dimensional oceanographic fields with lead times of up to three days. These results suggest that transformer architectures can reproduce the broad evolution of the ocean state. At this state, the evaluation focuses on global pattern coherence and short-term temporal continuity, and the forecasting framework can be extended to include additional variables such as atmospheric forces. Future work will involve detailed assessment of mesoscale variability, including edits and boundary-current structures, as well as validation against satellite and in-situ observational datasets. These efforts will support more comprehensive model evaluation and contribute toward establishing an AI-based global ocean forecasting system for potential operational use.
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