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This presentation will introduce a conditional Gaussian nonlinear modeling and data 

assimilation framework for understanding and predicting complex multiscale nonlinear 

stochastic systems. Despite their conditional Gaussianity, such systems are nevertheless highly 

nonlinear and can capture the non-Gaussian features of nature. The system's unique structure 

allows closed analytical formulae for solving the conditional statistics and is thus 

computationally efficient. The mathematical theory of conditional Gaussian nonlinear data 

assimilation and the associated wide range of applications will be presented, including 

parameter estimation, causal inference, multiscale state estimation, Eulerian-Lagrangian data 

assimilation, machine learning forecast, etc. 
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