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1. Introduction

Recent advancement of planetary exploration as well as rapid development of reseach on the structure and evolution of plan
tary atmospheres implies the needs of research on various kinds of phenomena in planetary atmospheres that can not be atac
without a non-hydrostatic numerical models. Representative examples are dust devils, valey winds, and carbon dioxyide clou
convection on mars, and moist convective clouds in jovian planets and the thick atmosphere of Titan. Comparing the clouc
convections in the earth’s atmoaphere and those in planetary atmospheres, a number of distinct difference can be named,
will be listed below. Nevertheless, numerical modeling of the planetary cloud convection as "relatives™ of that in the earth’s
atmospheres shall be useful for understanding them referring to the accumulated knowledge on the earth’s cloud dynamics. Wi
these situation in mind, we, the members of GFD-Dennou Club are developping a new non-hydrostatic model, "deepconv™.

2. Distinct characters of cloud convection in planetary atmospheres

In the earth’s atmospheric convection, the number of condensible composition is only one, water, and it is a minor componen
in the atmoephere. Comared to this situation on the earth, the cloud convection in each planetary body has distinct characte
that can be summerized below.

(a) Mars: Major component (CO2) condenses/sublimates with possibly significant degree of supersaturation.

(b) Jupiter and Saturn: More than one components (H20, NH3, NH4SH) forms clouds, one of which is created not by con-
densation but by chemical reaction (NH3+H2S = NH4SH). The atmosphere has virtually no bottom.

(c) Titan: The mixing ratio of condensible component (CH4) is comparable to that of H20 in the earth’s atmosphrere. The
condensate may be a mixture (NH4 and N2). Possible liquid on the surface is also a mixture (CH4 and C2H5), Significant degre
of super saturation may be required to form cloud.

Ideally, a numerical model of cloud convection in planetary atmospheres should treat all of clouds with these various charac
ters.

3. The numerical model under development

The numerical model we are developping, "deepconv™, is based on the quasi-compressible system of Klemp and Wilhelm-
son(1978). The cloud processess is not "™all purpoase™ that can cover all the planetary clouds, but a set of cloud physic:s
packages, each of which is designed for each planetary clouds and is easy to be plugged-in to the common dynamical core. F
save computational time, some degree of approximations are introduced in quilibrium thermodynamic calutation. However, it is
cheked, if necessary, reffering to more precise calculation using a thermodynamical package "™oboro™ (Sugiyama et al, 2006
we developped. Program codes are written with a set of style desinged for the ease of readability and modification, such as tt
plugging-in/out of the cloud package.

4. Present status and future plans

At present, a version for Jovian cloud convection with three condensible componets (Ph.D Thesis by Sugiyama, 2006) and
version of dry convection for Mars (Odaka et al, 2008) are working. Another version for Martian cloud with the condensation of
major component (Yamashita et al, 2009, JPGU meeting) is under development. In the last case, a careful treatment of advecti
is found to be required in the case with a large degree of supersaturation is considered. At the conference, we will present son
of the recent results and discuss the future directions.
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