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® CCM validation activity for SPARC
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® TransCom continuous data Experiment
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Scope:

GRIPS has been the focus of SPARCs climate model assessment, having performed formal assessments of the dynamical-radiative state of the models.
Annual workshops have served as the focus for presenting progress in the formal projects, as well as for presenting new results as models have been
developed. An important component of the workshops has been to discuss progress in coupled chemistry-climate models, even though no formal
assessment has been conducted. As more climate models have evolved to include mature chemical components, the time has arrived for formal
comparisons of these coupled chemistry-climate models (CCMs). The approach to be taken will allow the strong working relationships that have
developed within GRIPS to continue, but to expand and reformulate the model assessment activities to include chemistry. A final GRIPS workshop
will be held in March 2005. A new SPARC model validation activity will be established, based on experiences within GRIPS (Pawson et al., 2000)
and on the concept that was developed in a SPARC workshop on process-oriented CCM validation, held in Grainau, Germany in November 2003.
Within SPARC, this new activity will be one of the supporting “pillars™ of the integrated themes, just as GRIPS has been.

The goal of the new activity is to improve understanding of CCMs including their underlying GCMs (General Circulation Models) through process-
oriented validation, which will lead to improvements in the representation of processes. This will involve confronting the CCMs with (robust)
relationships between variables found in observations. At the Grainau workshop, a table of kev diagnostics was defined in the four areas of radiation,
dynamics, transport, and chemistry and microphysics. The plan is that with the table defined, modelers will decide (based on their own priorities and
resources) which diagnostics to examine in any particular application. In order to kick-start the comparison, papers in all four thematic areas are planned
within the coming vyear, in order to be available for citation by the upcoming UNEP/WMO and IPCC assessments. The radiation comparison was
alreadv underwav within GRIPS. and for dvnamics the comparison can include an update of some of the diagnostics in Pawson et al. (20001 and Austin




TasLE |. 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 T2l, 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.

No. vertical
levels/upper
boundary

Horizontal
resolution

AMTRAC ‘ 2°x2.5° | 48/0.0017 hPa

CCSR/NIES ‘ T21

E39/C

‘ 30/0.06 hPa

T32 or T47 | 65/0.0006 hPa

39/10 hPa

FUB-CMAM-
CHEM
GCCM

34/0.0068 hPa

18/2.5 hPa
GEOS CCM 55/80 km

GISS ‘ 4°x 5° 23/0.002 hPa

ECHAMS5/

HAMMONIA 67/2.1077 hPa

LMDREPRO | 2.5°x3.75° | 50/0.07 hPa

MRI ‘ T42 ‘ 68/0.01 hPa

MAECHAM4/
CHEM

39/0.01 hPa

39/0.01 hPa

26/0.04 hPa

Coupling
chemistry/
dynamics

O,,H,0

0,, H,0, CH,,
N,O, CFCs

O,,HO

32

0, H,0, CH,,
N,O, CFCs

O,,H,0,CH,,
N,O, CFCs,
NO,, aerosols

0, H,0, CH,,
N,O, CFCs

0,, H,0, CFCs,
CH, N,0
0,, H,0, N,0,
CH,, CFCs

0,, H,0,N,0,
CH,, CFCs
o

3

0, H,0,CH,,
N,O, CFCs

O,,H,O,CH,,
N,O, CFCs,
NO,, aerosols

O-GWD
O-GWD +
NonO-GWD | Oberpfaffen-hofen,
Germany
O-GWD +
NonO-GWD

O-GWD
O-GWD + NASA GSFC
NonO-GWD

o o O,,N,O, CH,, O-GWD + University of
UMSLIMCAT | 2.5°x3.75 64/0.01 hPa H,0 NonO-GWD Leeds, UK Tian and Chipperfield (2005)

UMUCAM 25°x375° 58/0.01 hPa

2.5°
WACCM3 X 66/140 km
4° x 5°

03, H,0, N,0,
CH,, CFCs

Group and

. Reference
location

O-GWD +
NonO-GWD
O-GWD +
NonO-GWD

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

Nagashima et al. (2002),
Takigawa et al. (1999)

GFDL, USA

NIES, Tsukuba,
Japan

MSC, University of
Toronto, and York
University, Canada

O-GWD +
NonO-GWD

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

DLR Oberpfaffen-

hofen, Germany Dameris et al. (2005)

MPI Mainz, MPI

Hamburg, DLR Jockel et al. (2004), Roeckner

etal. (2003), Sander et al.
(2004)

FU Berlin, MPI

T Langematz et al. (2005)

University of Oslo,
Norway; SUNY
Albany, USA

Wong et al. (2004)

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

Schmidt et al. (20052, manu-
script submitted to J. Climate)

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

O-GWD +

NonO-GWD NASA GISS, USA

O-GWD +

NonO-GWD MPI Hamburg

O-GWD +
NonO-GWD
O-GWD+
NonO-GWD

S. Bekki and D. Hauglustaine
2005, personal communication

Shibata and Deushi (2005);
Shibata et al. (2005)

O-GWD + MPI Mainz, MPl | Manzini et al. (2003), Steil et al
NonO-GWD | Hamburg, Germany (2003)

O-GWD + | PMOD/WRC and
ETHZ, Switzerland Egorova et al. (2005)

NonO-GWD
University of

L'Aquila, Italy

Met Office, UK

IPSL, France

‘ MRI, Japan ‘

Rayleigh frict. +

vert. diffusion Pitari et al. (2002)

O GWD +
NonO GWD

Austin (2002), Austin and
Butchart (2003)

O-GWD,
Rayleigh friction

University of
Cambridge, UK

Braesicke and Pyle (2003 and
2004)

O-GWD + .
NonO-GWD NCAR, USA Sassi et al. (2005)
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Table 1: Summary of proposed CCMYV al scenarios.

Scenario

Period

Trace Gases

Halogens

55Ts

Background
& Volcanic
Aerosol

Solar
Variability

Enhanced

BrF

1980-2004

If possible
1960 to
2004

If possible
until 2050

OBS
GHG used for
WMO/UNEP 2002
runs. Extended until
2004

OBS

used for
WMO/UNEP
2002 runs.

OBS

HadIS5T1

OBS

Surface Area
Density data
(SAD)

OBS

MAVER data set,
observed flux

OBS or
internally
generated

1980-2025

OBS +
AlB(medium)

OBS + Ab
scenario from
WMO/UNEP

2002

Modeled
S5Ts

Constant
SADs
(1999

background
aerosol for
entire penod)

Not included
Please use
average solar flux

for the entire
REFZ penod

Only internally
generated

1980-2004

OBS

used for
WMO/UNEP
2002 runs

OBS

OBS or
internally
generated

Included

Based on
Salawatch et al.
(200%)

1980-2025

OBS +
AlB(medium)

OBS + Ab
scenano from
WMOUNEP
2002

Modeled
55Ts
(same as in

REF2)

Constant
SADs
(1999
background
aerosol for
entire penod)

OBS in past and
repeating in
future

OBS / repeating
in future or
internally
generated
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Calculation of ozone variation using a CCSR/NIES CCM
with T42 horizontal resolution and bromine chemistry

Monthly-mean total ozone in October (1)

1980 1981 1982 1983

34 levels, 0.01 hPa top
Akiyoshi, private comm.




Calculation of ozone variation using a CCSR/NIES CCM
with T42 horizontal resolution and bromine chemistry

Monthly-mean total ozone in October (2)
1986 1987 1988

34 levels, 0.01 hPa top
Akiyoshi, private comm.




Calculation of ozone variation using a CCSR/NIES CCM
with T42 horizontal resolution and bromine chemistry

Monthly-mean total ozone in October (3)
1992 1993 1994 1995 1996

34 levels, 0.01 hPa top
Akiyoshi, private comm.
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Support

TransCom Home

Announcements!!

TransCom intro Welcome to the TransCom Project
TransCom |
Homepage!!

TransCom 2

tassbom 2 TransCom is is a special project of the International Geosphere-Biosphere

New SF6 Programme (IGEP), Global Analysis, Interpretation, and Modeling (GAIM)
ex periment Project, the objective of which is to quantify and diagnose the uncertainty in
APQO experiment inversion calculations of the global carbon budget that result from errors in
simulated atmospheric transport, the choice of measured atmospheric carbon
dioxide data used, and the inversion methodology employed.

Papers and Posters

Contact Us
Links All three phases of the TransCom experiment (TransCom 1, TransCom 2 and

TransCom 3) have been completed. We are currently in the process of
planning and coordinating a new future for the TransCom community.

To learn more about the TransCom experiment, read the history and
introductory materials associated with this international experiment or visit the
many links provided at the left of this page.

TransCom coordinators




Continuous experiment>’ 7~ 'J A

Tracer name Description Flux time resolution

S1B S1B biosphere model fluxes hourly

S1B day S1B model daily average fluxes daily

S1B_mon S1B model monthly average fluxes monthly
ICASA CASA biosphere fluxes with diurnal cycle |3 hourly
ICASA mon CASA monthly fluxes monthly

SF6 SF6 emissions lconstant

radon Radon emissions lconstant

fossi1198 Fossil emissions for 1998 lconstant

Taka02 Takahashi ocean fluxes, 2002 compilation  jmonthly

Table 1: List of tracers
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