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Assimilation of Nonlinear Observations Using the Maximum Likelihood Ensemble Filter
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The performance of the Maximum Likelihood Ensemble Filter (MLEF) is investigated with a one-dimensional
Burgers model in the assimilation experiments of nonlinear observations. To investigate the influence of tangent
linear approximation, we conduct the assimilation experiments using the nonlinear and tangent linear observation
operators. The smaller observation error is, or the stronger observation nonlinearity is, MLEF with the nonlinear
operators can assimilate observations more effectively than with the tangent linear operators. In addition, we
compare MLEF and the Ensemble Transform Kalman Filter (ETKF) in assimilation of cubic observations. The
ETKF analysis with the nonlinear operator diverges due to unrealistically large increments associated with the high
order observation terms. In contrast, MLEF is found to be more stable and accurate without localization owing to
the minimization of the cost function. These encouraging results imply that MLEF is suitable for assimilation of

highly nonlinear observations such as radiances.
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