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Many dynamical systems have variables with different scales in both space and time, and often not all these vari-
ables can be represented explicitly by a forecast model. The use of a reduced model is a source of error which
encompasses components with different characteristics.

We take the case of a simple linear dynamical system with two sets of variables with different characteristic time-
scales (slow and fast). We illustrate how the existence of 0-way, 1-way, and 2-way interactions yield components
of model error with diverse behaviours. We use path-graph representations to illustrate the propagation and inter-
actions of these components. We show the effects of these components in the evolution of the mean and covariance
of a random variable. Finally, we propose some manners in which the different components of model error can be
treated in the data assimilation problem.



