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関連プロジェクトとの連携

• CCM validation activity for SPARC 

（永島、秋吉＠環境研）

• TransCom continuous data Experiment

（Patra, 石島＠大気組成）



CCMVal



Eyring et al.,2005

CCMValに参加して
いるモデル
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TABLE 1. Main features of current CCMs. CCMs are listed alphabetically. The horizontal resolution is given in either de-
grees latitude x degrees longitude (grid point models), or as T21, T30, etc., which are the resolutions in spectral models 
corresponding to triangular truncation of the spectral domain with 21, 30, etc., wavenumbers, respectively. All CCMs 
have a comprehensive range of chemical reactions except that in the UMUCAM model the chemistry is parameter-
ized. The coupling between chemistry and dynamics is represented in all models, but to a different degree. All models 
include O-GWD schemes, most models additionally include NonO-GWD.

Model
Horizontal 
resolution

No. vertical 
levels/upper 

boundary

Coupling 
chemistry/
dynamics

GWD
Group and 

location
Reference

AMTRAC 2° x 2.5° 48/0.0017 hPa O3, H2O
O-GWD + 

NonO-GWD
GFDL, USA

Anderson et al. (2004), Austin 
(2002)

CCSR/NIES T21 30/0.06 hPa
O3, H2O, CH4, 

N2O, CFCs
O-GWD + 

NonO-GWD
NIES, Tsukuba, 

Japan
Nagashima et al. (2002), 

Takigawa et al. (1999)

CMAM T32 or T47 65/0.0006 hPa O3, H2O
O-GWD + 

NonO-GWD

MSC, University of 
Toronto, and York 
University, Canada

Beagley et al. (1997), 
de Grandpré et al. (2000)

E39/C T30 39/10 hPa
O3, H2O, CH4, 

N2O, CFCs
O-GWD

DLR Oberpfaffen-
hofen, Germany

Dameris et al. (2005)

ECHAM5/
MESSy

T42 90/0.01 hPa
O3, H2O, CH4, 
N2O, CFCs, 

NO2, aerosols

O-GWD + 
NonO-GWD

MPI Mainz, MPI 
Hamburg, DLR 

Oberpfaffen-hofen, 
Germany

Jöckel et al. (2004), Roeckner 
et al. (2003), Sander et al. 

(2004)

FUB-CMAM-
CHEM

T21 34/0.0068 hPa
O3, H2O, CH4, 

N2O, CFCs
O-GWD + 

NonO-GWD
FU Berlin, MPI 

Mainz, Germany
Langematz et al. (2005)

GCCM T42 18/2.5 hPa O3 O-GWD
University of Oslo, 

Norway; SUNY 
Albany, USA

Wong et al. (2004)

GEOS CCM 2° x 2.5° 55/80 km
O3, H2O, CFCs, 

CH4, N2O
O-GWD + 

NonO-GWD
NASA GSFC,

USA
S. Pawson, and P. A. Newman 
2005, personal communication

GISS 4° x 5° 23/0.002 hPa
O3, H2O, N2O, 

CH4, CFCs
O-GWD + 

NonO-GWD
NASA GISS, USA

Schmidt et al. (2005a, manu-
script submitted to J. Climate)

HAMMONIA T31 67/2.10–7 hPa
O, O2, O3, 
H2O, N2O, 
CO2, CH4

O-GWD + 
NonO-GWD

MPI Hamburg
Schmidt et al. (2005b, manu-
script submitted to J. Climate)

LMDREPRO 2.5° x 3.75° 50/0.07 hPa
O3, H2O, N2O, 

CH4, CFCs
O-GWD + 

NonO-GWD
IPSL, France

S. Bekki and D. Hauglustaine 
2005, personal communication

MRI T42 68/0.01 hPa O3

O-GWD+
NonO-GWD

MRI, Japan
Shibata and Deushi (2005); 

Shibata et al. (2005)

MAECHAM4/
CHEM

T30 39/0.01 hPa
O3, H2O, CH4, 

N2O, CFCs
O-GWD + 

NonO-GWD
MPI Mainz, MPI 

Hamburg, Germany
Manzini et al. (2003), Steil et al. 

(2003)

SOCOL T30 39/0.01 hPa O3, H2O
O-GWD + 

NonO-GWD
PMOD/WRC and 
ETHZ, Switzerland

Egorova et al. (2005)

ULAQ 10° x 20° 26/0.04 hPa
O3, H2O, CH4, 
N2O, CFCs, 

NO2, aerosols

Rayleigh frict. + 
vert. diffusion

University of 
L’Aquila, Italy

Pitari et al. (2002)

UMETRAC 2.5° x 3.75° 64/0.01 hPa O3

O-GWD + 
NonO-GWD

Met Office, UK
Austin (2002), Austin and 

Butchart (2003)

UMSLIMCAT 2.5° x 3.75° 64/0.01 hPa
O3, N2O, CH4, 

H2O
O-GWD + 

NonO-GWD
University of 
Leeds, UK

Tian and Chipperfield (2005)

UMUCAM 2.5° x 3.75° 58/0.01 hPa O3

O-GWD, 
Rayleigh friction

University of 
Cambridge, UK

Braesicke and Pyle (2003 and 
2004)

WACCM3
2° x 2.5°
4° x 5°

66/140 km
O3, H2O, N2O, 

CH4, CFCs
O-GWD + 

NonO-GWD
NCAR, USA Sassi et al. (2005)

←ベースモデルは agcm5.4g
解像度は t21/t42



CCMValシナリオ

REF1は過去再現実験、REF2は将来予測実験に対応。
SCN1, SCN2 は感度実験



Akiyoshi, private comm.



Akiyoshi, private comm.



Akiyoshi, private comm.



CCMVal実験の今後の見通し

• アンサンブル数を増やす (REF1,REF2)

• 温室効果気体を増加させないREF2実験



TransCom
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1. Aim of experiment
The focus of TransCom 3 was the inversion of monthly mean CO2 observations to estimate 

monthly sources and sinks of CO2.  There is presently much interest in incorporating 

continuous (hourly or daily) CO2 into inversions, as well as using individual flask 

measurements at their sampling times.  This development assumes that transport models are 

able to adequately simulate CO2 concentrations at diurnal and synoptic timescales.  This 

experiment aims to assess this ability by comparing forward simulations with prescribed 

surface fluxes at a range of locations.  The surface fluxes include representations of fossil, 

oceanic and biospheric CO2 fluxes, with the biospheric fluxes being input on a variety of 

timescales.  SF6 and radon will also be simulated to provide additional diagnostics of 

transport behaviour.

The major output of the experiment is hourly concentration timeseries at a large number of 

current and potential observing sites.  Multiple model level data and meteorological forcing 

data will be output for a subset of sites where continuous observations are available for 

2002/2003.

2. Simulations required
A three-year forward model simulation of 9 tracers is required (Table 1).  

Tracer name Description Flux time resolution

SiB SiB biosphere model fluxes hourly

SiB_day SiB model daily average fluxes daily

SiB_mon SiB model monthly average fluxes monthly

CASA CASA biosphere fluxes with diurnal cycle 3 hourly

CASA_mon CASA monthly fluxes monthly

SF6 SF6 emissions constant

radon Radon emissions constant

fossil98 Fossil emissions for 1998 constant

Taka02 Takahashi ocean fluxes, 2002 compilation monthly

Table 1: List of tracers

The transport model should be run using analysed meteorology if possible, for the years 

2000-2003.  Simulations using GCM winds may be submitted but analysis of these data will 

be limited to such variables as average diurnal cycles.  Simulations should begin on 1 January  

2000 with output submitted for 1 January 2002, 1Z to 1 January 2004, 0Z. Please use the 2002 

input fields to run the spin-up years 2000 and 2001.

Continuous experimentシナリオ

積分期間は2000-2003



TransCom Contiunous Experimentの
今後の見通し

• submit 済み (t106l32tc)



球面効果の影響
（球面効果がない場合の太陽放射フラックス）



球面効果の影響
（球面効果による太陽放射フラックス）

成層圏・中間圏において、高緯度域での影響が大きい



球面効果の影響
（球面効果の全太陽放射フラックスに占める割合）

極渦の中や、極渦の周辺で影響が大きい。
それ以外の領域ではおおむね10%程度。



成層圏化学過程の
CHASERへの導入状況

species
photo. gas-phase

reaction
liquid-
phase

hetero.
reactionslong short

CHASER
52

26 102 4 7
37 15

+Br
+26

+19 +37 0 (+13)
+20 +6

前回報告時(2004/03)との相違点：
box model → 3D model (CHASER本体)へ導入

BrOx, ClOxなどをファミリー化（トレーサーを削減）
光解離定数、エミッション等を成層圏モデルから適当に流用（塩素系のみ）



resolution
range of 

chemistry
calc.

chemisty

EXP1 t42l32t z=1,24 original CHASER

EXP2 t42l32t z=1,24 +Br

EXP3 t42l67 z=1,24 +Br

EXP4 t42l67 z=1,65 +Br

ハロゲン系化合物導入による計算時間の変化

EXP2: 解像度を変えず、化学過程のみを変える
EXP3: 化学過程を変えず、鉛直層数のみを変える
EXP4: 化学過程を計算する範囲を変える



ハロゲン系化合物導入による計算時間の変化

Br系導入による増加→

↓鉛直層数増加
化学過程の

計算範囲の増加→

光解離定数を二倍程度増やしているが、放射への影響はさほど無い。



ratio of calc. 
time

vector 
operation 

ratio
vector length

EXP1 1 98.1% 203

EXP2 1.69 98.3% 196

EXP3 3.38 98.2% 174

EXP4 4.21 98.6% 190

ハロゲン系化合物導入による計算時間の変化

ベクトル化率はほぼ変わらないが、ベクトル長がかなり変化する。



N2O光解離速度の、放射スキームによる違い
rad9(58ch), radX(70km),radX(90km)

radX(90km)で増加しているのは 200nm 以下の波長域を
考慮しているため。radX(70km)は過小評価？



まとめとこれから

• とりあえず CHASERにハロゲン系化合物を導入した。

• 球面効果を入れた。上部対流圏程度までの高度域で、
極渦の縁で影響がありそう。

• パッシブトレーサーモデルを用いた輸送過程検証実験
もやっていない訳ではない。

• PSC表面上での不均一反応を導入する。

• 化学過程のパフォーマンスチェック（再現実験等）


