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Much of atmospheric science, from global climate change to numerical weather
prediction, rests to some degree on solutions from large numerical models.
Perhaps the key source of error in these models is the representation of sub-grid-scale
physical processes, that is, process occurring on scales too small to be resolved 
explicitly by the model's numerical discretization. While practitioners in the field usually seek to develop such representations deductively from physical laws,
empirical "constants'' or parameters are invariably present in the implementation
of sub-grid schemes. It is increasingly acknowledged that, far from being purely
an engineering exercise, tuning or estimating these parameters given observations
of the actual physical system is an important scientific activity that both improves
the fidelity of models and allows some quantification of the uncertainty in their results.

I will review recent attempts to estimate parameters in large atmospheric models.
These attempts have been facilitated by advances in state estimation for large systems
using two classes of algorithms: a "variational" approach centered on minimizing the 
misfit between observations and model predictions and Monte-Carlo or ensemble-based approximations to the sequential filtering problem. Some of the issues will be illustrated with an example related to the numerical prediction of thunderstorms.

