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We consider coupled data assimilation strategies in an idealized atmosphere-ocean model that is a low-dimensional
analogue of the North Atlantic climate system, including the Atlantic meridional overturning circulation (MOC).
Initialization of the MOC using an ensemble Kalman filter (EnKF) is assessed relative to the simple reference
of driving the ocean with known atmospheric conditions, and over a range of experiments, varying the available
observations (atmosphere, upper ocean, MOC) and whether the assimilation scheme ingests the raw, daily
observations or their time averages. With sufficient observations of the ocean, data assimilation can rapidly and
efficiently recover the MOC. Given more limited ocean observations, or observations of the atmosphere alone,
assimilation of time-averaged observations shows substantial benefits, recovering the MOC more rapidly and
more accurately than high-frequency coupled assimilation. As a next step, we have begun testing the possibility of
using climatological covariances in the EnKF together with time-averaged observations, rather than instantaneous
covariances computed from the most recent ensemble forecast. Results using climatological covariances and
time-averaged observations are favorable in both the idealized low-dimensional model and using an archive of
CMIP5 simulations for a comprehensive atmosphere-ocean general circulation model.



