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ABSTRACT
The Gulf of St. Lawrence (GSL) and its estuary evolve under a complex estuarine circulation including tides and storm surges propagating over a complex topography. The combination of fast propagating barotropic waves with a slower density driven circulation (baroclinic) represent a challenge for deep learning (DL) training design. For instance, preliminary tests in emulating sea surface height (SSH) propagation suggest that, using a classic mean-square error loss function, the DL optimization process will tend to smear the smaller scale baroclinic signal. Using a dataset from multi-year simulations (1994-2019) of the Canadian Ice Ocean Prediction System East (CIOPS-E), we explore different DL techniques and flow separation strategies for emulating SSH and ocean currents. The final goal is to downscale these variables from CIOPS-E (~2 km) to a 500 and 200 m resolution, with latter datasets currently in construction. CIOPS-E is based on the NEMO-CICE modeling framework applied to a northwest Atlantic 1/36 degree resolution domain. It covers the Gulf Stream region, the Canadian east coast and the GSL. We are building higher resolution datasets with twin boundary driven simulations using the same framework as for CIOPS-E. We present DL results using a LSTM-CNN based emulator and the Anemoi graph-based emulator.

