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High-resolution machine learning faces the challenge of balancing local computation with large
physical context windows. GPU memory limitations and the slow training process when
distributing the model across multiple GPUs further complicate this task.

We present a transformer model for high-resolution climate-related tasks that uses neural
operators within a multi-grid architecture. This approach allows resolution independence, large
physical context windows, and the handling of discontinuities such as coastlines.

The model is spatially flexible, supporting both regional and global training schemes. It is also
independent of the number of input variables, allowing training to be scaled to large numbers of
input variables.

We demonstrate the ability of the model to scale, both spatially and in terms of variables. The
model forms the foundation of an approach to learn from the rich and diverse climate data
available, enabling high-resolution downscaling, infilling, and predictions.
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