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WACCM status

• Fully interactive model (WACCM 3.1.9) is tested, has been used for numerous 
science investigations

• WACCM 3.1.9 is in use by outside community, as an “informal” release (e.g., CU/
LASP, NASA/Goddard); mainly in collaborative work with WACCM team members at 
NCAR

• WACCM 3.1.9 is ready for release as a community model following today’s first 
WACCM WG session (A. Gettelman presentation)

• WACCM 3.1.9 has been extended to 500 km for space weather studies (S. Solomon 
presentation

• WACCM 3.1.9 has been coupled to the CARMA sectional microphysics codes

• Next version of WACCM, based upon CAM 3.5, is currently being tested and will be 
used for future science work



Some recent WACCM publications
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•  Garcia, R.R., D.R. Marsh, D.E. Kinnison, B.A. Boville, and F. Sassi, Simulation of secular trends in the middle atmosphere, 1950-2003,  J. Geophys. Res., 112, D09301, 
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•  Gettelman, A. and T. Birner, Insights on tropical tropopause layer processes using global models,  J. Geophys. Res., 112, D23104, doi:10.1029/2007JD008945, 2007.

2008
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WACCM 3.5.x in development

•  Based upon CAM 3.5

•  Chemistry updated to JPL 2006

•  Updated gravity wave parameterization

•  Ability to specify TOA solar fluxes vs. parameterized via F10.7

•  Interactive with deep ocean model (requires CCSM-4 coupler)



Future Science Activities



2006 WMO/UNEP Scientific Assessment of Ozone Depletion



Contribute to CCMVal / WMO ozone assessment

• First simulations due later this year.  Will use 3.5.x or later. 

2008 2009 2010

WACCM3 
frozen; start 
simulations

REF0,1,2 
results 

submitted

CCMVal report 
completed

WMO 1st draft 
complete

WMO/UNEP 
complete

Les Diableret 
meeting



* C20C simulation for comparison with CAM, plus scenario extension into 21st century

CCMVal / WMO simulations

Priority Scenario Period Real. Comments Yes/No

1 REF1 1960-2006 3 Obs SST/SICs Yes

1 SCN2d 1870-2100* 3 Fully Coupled Yes

1 CNT0 1870 1 Time-slice Yes

1 REF0 2000 1 Time-slice Yes

1 SCN1 1960-2006 1 En-BrOY Yes

2 SCN1* 1960-2006 1 En-BrOY+NMHC maybe

2 Scn2c 1960-2100 1 NCC maybe

- REF2 1960-2100 - Limited forcings No

- SCN2a 1960-2100 - SRES A2 No

- Scn2b 1960-2100 - Fixed Halogens No



Other future activities

• Validate a “specified dynamics” version of WACCM for ongoing model / data 
comparisons

• Continue to extend physics in 500 km version (better handling of 
electrodynamics)

• Continue solar and energetic particle studies & involvement in Solar Influence 
for SPARC (SOLARIS) (see presentations by F. Sassi & C. Randall)

• Continue studies of polar mesospheric clouds

• Meteoric metal chemistry in the MLT

• Possible modeling of the QBO following implementation of new convection 
parameterization



WACCM Tiedtke WACCM Control 

Tiedtke Convective Param. Increases Variability

L. Ricciardulli (REMS), R. Garcia (ACD)



Increased variability forces equatorial waves

GCI 
satelllite

WACCM 
4x5 control

WACCM 
4x5 Tiedtke

WACCM 
1.9x2.5 
Tiedtke

Rossby 1.75 0.32 2.22 2.17
Rossby-
gravity 0.09 0.02 0.20 0.20

Gravity 0.83 0.06 0.21 0.39

Kelvin -0.34 -0.07 -0.40 -0.38
Rossby-
gravity -0.13 -0.01 -0.05 -0.07

Gravity -0.32 -0.05 -0.20 -0.26

Westward 
waves

Eastward 
waves

A necessary condition for generation of the QBO



Agenda
8:50  Andrew Gettelman (NCAR)

Description and Public Release of WACCM3

9:10  Stan Solomon (NCAR)
Thermosphere and Ionosphere Extension of the Whole Atmosphere Community Climate Model

9:30  Fabrizio Sassi (NCAR)
A whole‐atmosphere modeling perspective on sun‐climate effects

9:50  Michael Mills (University of Colorado)
Energetic particles, meteoritic dust, sulfate aerosol and nuclear war: WACCM and WACCM/CARMA studies at LASP

10:10  Break (poster viewing)

10:50  Chaim GarWinkel (University of Washington)
The Different ENSO Teleconnections and Their Effects on the Stratospheric Polar Vortex

11:10  Jadwiga Richter (NCAR)
Source oriented gravity wave drag parameterization in WACCM3

11:30  Discussion
‐ Development priorities
‐ Involving the CEDAR community 
‐ External co‐chair
‐ WACCM‐WG meeting (Winter 2008/Spring 2009)
‐ Coordination with AMWG & ChemClim WG

12:00   Adjourn

Please visit the posters during the break





Discussion topics

• Development priorities

• Migrate WACCM to CAM4.0

• Add spectral irradiance variation to RRTM

• Merge code with CAM-Chem

• Specified-Dynamics WACCM

• Merge WACCM-CARMA into WACCM?

• Involving the CEDAR community 

• External co-chair

• WACCM-WG meeting (Winter 2008/Spring 2009)

• Coordination with AMWG & ChemClim WG


