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Key challenges in data assimilation for PDE-driven dynamics stem from model error in the approximate finite-dimensional

forward dynamics, as well as sparse space-time observations. We consider a prototypical time-sequential Bayesian tech-

nique, 3DVAR, known to be accurate for filtering dissipative systems with a suitably inflated ‘background’ covariance

and spectral observations when enough low frequency modes are observed independently. We derive rigorous criteria for

the accuracy of 3DVAR estimates from spatially sparse and noisy observations which inevitably alias the dynamics of

the spectral modes; moreover, we consider situations where the observation operator accounts for evolution of the set of

observation locations and it has a time-dependent rank. (Received September 15, 2020)
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