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In order to investigate various atmospheric circulation whose horizontal scale ranges from that of individual convection to
planetary scale, a planetary atmosphere general circulation model, dcpam, and a cloud resolving model, deepconv, have been
veloped. In a planetary atmosphere, many kinds of atmospheric circulation and disturbances which have various horizontal scal
are generated and evolve with interacting each other. General circulation of planetary atmosphere is maintained as a result of su
interaction. However, it is difficult to perform model simulations which can represent all of such circulation and disturbances by
the use of current computer power. On the study on the Earth’s atmosphere, the nature of individual atmospheric circulation o
disturbance is known to some extent, and model simulations of each circulation component or disturbance are performed wit
an implicit assumption about the interaction of circulation or disturbances. However, on the study on a planetary atmosphere
even the nature of individual atmospheric disturbances is not well understood and we cannot assume anything about effects
interaction accurately, since enough data have not been obtained for planetary atmospheres. Therefore, one of promising methc
to understand circulation and disturbances in planetary atmospheres is to perform experiments with a general circulation mod
as well as cloud resolving model, and to analyze and discuss based on the intercomparison of results of those models.

On the one hand, toward the understanding of physical mechanisms of atmospheric circulation and disturbances, calculatiol
with one- and two-dimensional models as well as three-dimensional model are valuable. At the same time, a lot of paramete
experiments with changing several important parameters used in a model may also provide important insights into the unde
standing of the phenomena. In performing a lot of parameter experiments, one- and two-dimensional calculations are useft
compared to the costly three-dimensional calculations. Therefore, the development of models which can be used to perform on
and two-dimensional calculations with the settings same as three-dimensional ones are important.

In the followings, the status and the recent updates of a planetary atmosphere general circulation model, dcpam, and a clol
resolving model, deepconv, are described. Up to now, by the use of dcpam, aqua-planet experiments and experiments of sy
chronously rotating planets that were one type of plausible exoplanets were performed by using simple physical processes. As
next step, models for realistic radiation processes for the Earth’s and Martian atmospheres have recently been implemented a
land processes has been updated to perform realistic simulations of the Earth’s and Martian atmospheres. In addition, Newt
nian cooling and Rayleigh friction for Venus atmosphere have been implemented following Yamamoto and Takahashi (2003)
Further, this general circulation model has been designed to be used for vertical one-dimensional calculation and axisymmetr
two-dimensional calculation. Therefore, calculations for the Earth’s, Martian, and Venus atmospheres can be performed in th
one-, two-, and three-dimensional configurations by the use of dcpam.

By the use of the cloud resolving model, the two-dimensional experiments for the Earth’s, Martian, and Jupiter atmosphere:
were performed so far. As a next step, the model has been updated to three-dimensional configuration. In addition, the mod
code has been reconstructed significantly, since the previous ad hoc coding makes the model complicated. As a result, the co
of cloud resolving model has structure and code style similar to dcpam.

By using the updated two models, we will perform numerical experiments for the same targets, such as small scale vortices i
the Martian atmosphere, which have been examined in our group so far.

boooooo,0b0oboboobcoobooboboboooo,0boooob0oboobobooboobooboboooboon
000000000000000000,0000000000,decpamO000000, deepconvid 0000000O0O.
goooobooo,boobooboobooboobbobbobboobooboobooboobo,o0baooo
ubbodabbooobooobb.oobboobooobooboba,bboabboooboab.bodobooaaonoa
o, 000obo0oboooooboboooooboobooooobooboooobobooooobooboo.ooooooo
uo,00000b00b0oooooobooboooooooobobooooooboOobO,0bobobobooooboooba
boboobooboooboobobooooboboooooboob.boo,0b00boboboooboobobboooboobOoon
gooobooo,oobooboobooboobooo,oboopbobbobboboboobobo.oobo, 00000
gbboobboobooboobooaboo,obgobooboobooboobooboobbobobooob,ano



Odo0o0ooooooooobooooobooooouooooooon.

o0, 0000000000000,0000 3000000000000 0000,100,200000000000
godoooooooooooooooobo.oo,00oooooobooooooooobooooooooonoobooog
0, 000000000000000.0000O0O0000O0O0O000,00000000 30000000,1,2000
0o0o0o0o0o00.0000,00000000,3000000000 1,2000000000000000000000
oooooon.

0dO0,00000000000000000000O0O0O000000000O,00 10000 3000000004
0000000 00DooO0o0o0oo, 00000000, depamO 000000, deepconvi 0000000 0OOCOOO
000000000000 0.000,decpamd deepcom] 00000000000, 000,00000000000
Ooo0ooooooooooon.

Ooooooooooooo, 00000000000 ooobooobooooooooooboooooooooooa,
gdodoo0oooooo0oooooooooooooooooooo. o000, 000000, 00o0dooooooo
O, 00000000, 0000000000.0000, 0000000000000 00O0O00O0O00O00O0OO0OO0O
000000000000 00O0oOoOogg, Yamamoto and Takahashi (20030 O O,

ooodooooooooooooooo, 0000000000 o.o0, 000000000 ooOo,00b0o0oooo
0000000000000, 00 100,000 2000000000000 00000O0O0.00000O0,00010,
00,00,000000000000,1,2,30000000000000.

oo0ooooooooo0o,0000000000000,00,00,0000000 20000000000000.0
00,300000000000000000000,00000000000000O0 200000 3000000000
ofdoooooooooo.oo0, 0000000000000 ooooo00ooobOooboOobooooooa
O0o0oooooooo.0b00obo, 0000000000000 oo0ooo, o000 obooobooooooooono
Oddo0oodoboooooooooooooooooooooooo.

o0, 0000000000000 000000000000000b00b00b00b00b00b0o0b00obooboooaon,
godooooooooooboooboooooobo.oooooooooooooooooo,oco0oooboooooa,
goddooooooooooooooooooooooooon.



