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A strategy for numerical modelings of planetary atmospheres
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The ability of present numerical models on predicting dynamic states of planetary atmospheres is, unfortunately, quite passive
You have to find some characteristic phenomena by some observational methods and describe them, and then you can proce
to numerical modelings and their verifications. There are quite rare cases where modelings lead observational description. Th
is caused by the fact that a priori grasp of possible elemental processes of various space and time scales which take part in t
possible phenomena is quite difficult. We cannot make computable sizes of models that represent those elemental process
which is often referred to as parameterization™”, before we understand their existences and roles. We have to have the righ
answers, before stating the calculations. It is quite unclear whether the models constructed on the basis of knowledge whic
has been accumulated through investigation of the atmospheres of Earth represent atmosphere of other planets where poss
elemental processes may be different. Actually, the four day circulation of Venus or global dust storms of Mars cannot be directly
represented by a global circulation model of Earth’s atmosphere. The present status is that we are in a difficult situation in pre
dicting those circumstances of the atmospheres of the past or the atmospheres of exoplanets which cannot be observed direct

Under those circumstances, we have to carry out one by one check of the universality of the understandings which have bee
accumulated through investigation of the atmospheres of Earth, and we have to reconstruct them. A simple straight forwar
method is to reinforce the old strategy which has been deployed for understanding the Earth’s atmosphere. For a possible su
stance we choose, we build up multiple numerical models which can represent different scales of time and space or which ca
represent different level of approximated processes. A possible effect of a given phenomenon which cannot be represented by
given model may be clarified by a different model. The numerical results and physical understandings obtained by those differ
ent models are compared to each other to provide a further understanding of the phenomenon. A simplified model is utilized t
consider an essence of particular complicated characteristics.

In this talk, the current status of our efforts in the line mentioned above of developing models such as the hierarchical spectre
models for geophysical fluid dynamics (spmodel), a non-hydrostatic fluid model (deepconv), and a atmospheric general circula
tion model (dcpam) are introduced with some example results, and the strategy and future vision will be discussed.
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