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1. 本研究では、⽔平数キロメートル解像度の全球⽕星⼤気計算を、次期⼤型計算機 
ポスト「京」で実施すべく、⾮静⼒学全球⽕星⼤気モデルを開発している。�

2. 開発は、正⼆⼗⾯体準⼀様格⼦の⼤気⼤循環モデル� SCALE-GM� を⼒学コアとして、既存
の汎惑星⼤気⼤循環モデル�DCPAM�の諸物理過程モジュールを移植する形で進めている。�

2.1. 理想化⽕星⼤気⼒学計算：⽕星パラメータによる計算の確認�

2.2. ⽕星放射モジュールの移植�

2.3. ⼟壌・地表⾯フラックス・鉛直拡散フラックス�モジュールの移植�

‣ 3次元計算はこれから。

�要�旨

謝辞：本研究は、⽂部科学省ポスト「京」萌芽的課題３「太陽系外惑星（第⼆の地球）の誕⽣と太陽系内惑星環境変
動の解明」の⼀環として実施したものです。



2.1�理想化⽕星⼤気⼒学計算：⽕星パラメータによる計算の確認
パラメータ
変更

惑星半径�
[km]�

⾃転⾓速度�
[1/s]

重⼒加速度�
[m/s2]�

気体定数 
[J/(kg�K)]

定圧⽐熱 
[J/(kg�K)]

標準地表気圧 
[Pa]

地球 6371 7.29×10‒5 9.81 287.0 1004 1.0×105

⽕星 3389 7.09×10‒5 3.72 191.2 764.8 6.1×102

⽕星⼤気⽤�基準温度場�
(ニュートン加熱冷却)時間東⻄平均温度場

DCPAM SCALE-GM WRF�(参照)

 
Figure 2:  (left)  Original contributions from the Caltech/Cornell/JPL WRF team with a 25-layer, low model top 

simulation showing zonally averaged zonal wind (top) and temperature (bottom).  Unusual features were observed 

near the model top both in the tropics and northern polar regions.  (right)  Same WRF simulation with a 40-layer, 

high model-top architecture, showing the impact of model structure on the WRF output.  Dotted lines delineate the 

0.1 Pa pressure level in both simulations.  Pressures in Pa. 

 

 

 

 
Figure 3:  (left) Original contributions from the Caltech/Cornell/JPL WRF team with a 25-layer, low model top 

simulation showing zonally averaged zonal wind (top) and temperature (bottom).  (right)  Same WRF simulation, 

but with the numerical pole rotated 90° to the equator.  Numerical north pole is situated at (0°,0°) and south pole at 

(0°,180°).  Unusual model behavior at the equator is an artifact resulting from the presence of a polar singularity at 

this latitude.  High frequency noise is a consequence of the non-axisymmetric distribution of model grid points in 

the rotated pole structure. 
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2.2�⽕星放射モジュールの移植
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2.3�⼟壌・地表⾯フラックス・鉛直拡散フラックス 
  �モジュールの移植
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Figure 2:  (left)  Original contributions from the Caltech/Cornell/JPL WRF team with a 25-layer, low model top 

simulation showing zonally averaged zonal wind (top) and temperature (bottom).  Unusual features were observed 

near the model top both in the tropics and northern polar regions.  (right)  Same WRF simulation with a 40-layer, 

high model-top architecture, showing the impact of model structure on the WRF output.  Dotted lines delineate the 

0.1 Pa pressure level in both simulations.  Pressures in Pa. 

 

 

 

 
Figure 3:  (left) Original contributions from the Caltech/Cornell/JPL WRF team with a 25-layer, low model top 

simulation showing zonally averaged zonal wind (top) and temperature (bottom).  (right)  Same WRF simulation, 

but with the numerical pole rotated 90° to the equator.  Numerical north pole is situated at (0°,0°) and south pole at 

(0°,180°).  Unusual model behavior at the equator is an artifact resulting from the presence of a polar singularity at 

this latitude.  High frequency noise is a consequence of the non-axisymmetric distribution of model grid points in 

the rotated pole structure. 
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