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The cornerstone of the superparameterization approach (originally called the "cloud-resolving convection parameterization"; Grabowski and Smolarkiewicz Physica D 1999; Grabowski JAS 2001) is to apply a 2D cloud-resolving model in each column of a large-scale model to represent subgrid-scale processes, moist convection and clouds in particular.

This approach, motivated by cloud-resolving simulations of deep tropical convection, has a potential to break the cloud parameterization deadlock in climate modeling and is currently actively pursued in several climate modeling centers in the US. In the meantime, further development of the original superparameterization concept is progressing. One of possible new applications is to mesoscale modeling (e.g., in a regional climate model), where the superparameterization resolves convective scales, and 3D mesoscale processes are handled by the mesoscale model. 

A new superparameterization system is also being developed, where periodic lateral boundary conditions for full fields in 2D small-scale models are replaced with periodic conditions for small-scale perturbations. This seemingly minor modification has a profound impact on the design of the coupled system. In particular, the mean vertical velocity within small-scale models does not have to vanish (and thus can be coupled to the vertical velocity of the host model) and large-scale gradients (of air temperature, moisture, SST, topography, land-surface characteristics etc.) can be included into small-scale models. These developments will be discussed and illustrated through idealized simulations using super parameterization.
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