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Challenges in developing new computational schemes and parameterizations for
high-resolution climate models
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A new dynamical core for global atmospheric models based on the
discontinuous Galerkin method is developed as the basic research on a new high-precision
discretization method. Moist processes and cloud microphysics are incorporated experimentally into
the new model, and the model is also expanded to a pan-planetary fluid model.

The perspective of information entropy was incorporated to understand the moist convection
processes, particularly focusing on the self-aggregation process. A new stochastic lattice model was
also developed to better represent moist convection processes, which can be understood as the phase
transition between the moist and dry conditions.

A new superparameterization method, with a special treatment in the interactions between the parent
and child models, was developed. It turns out that the better representation of atmospheric
equatorial Kelvin waves in the new model is caused by improved vertical profile of heating
associated with high altitude precipitation.
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