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WACCM3

• Whole Atmosphere Community Climate 

Model, Version 3

• Science Goals: 

– Stratospheric Ozone

– Sun-Earth Connections

• Collaboration among:

– CGD

– HAO

– ACD



WACCM3 DESCRIPTION

MODEL 

Framework

Dynamics Tracer 

Advection

Resolution Chemistry Other 

Processes

Extension of the 

NCAR 

Community 

Atmosphere 

Model version 3 

(CAM3)

Based upon 

CAM3.1.9

Finite Volume 

Dynamical Core

(Lin, 2004)

Fully-interactive,

i.e., consistent 

with model 

derived:    

O3, CO2, CH4, 

N2O, H2O, CFC-

11, CFC-12, O2, 

NO.

Flux Form Finite 

Volume

(Lin, 2004)

Horizontal: 

1.9° x 2.5° or

4.0° x 5.0°

(lat x lon)

Vertical:

66 levels   

0-140km

• < 1.0km in UTLS

• 1-2 km in strat.

• 3 km in M/LT

Middle 

Atmosphere 

Mechanism

•57 Species 

including Ox, HOx, 

NOx, BrOx, and 

ClOx

•No NMHCs

•Includes Het. 

Chemistry on LBS, 

STS, NAT, ICE

•E-region Ion 

Chemistry 

•GW Param.
Internal and 

Orographically-

generated

•Molecular 

Diffusion
Banks and 

Kockarts, 1973

•Auroral 

processes, inc. 

ion drag, and 

Joule heating

•Long-, short-

wave, chemical 

potential heating



WACCM3 Chemical Constituents
Long-lived Species: (17-species)

Misc: CO2, CO, CH4, H2O, N2O, H2, O2

CFCs: CCl4, CFC-11, CFC-12, CFC-113

HCFCs: HCFC-22 

Chlorocarbons: CH3Cl, CH3CCl3,

Bromocarbons: CH3Br

Halons: H-1211, H-1301

Constant Species: N2

Short-lived Species: (34 neutrals + 5 ions + electrons)

OX: O3, O, O(1D)

NOX: N, NO, NO2, NO3, N2O5, HNO3, HO2NO2

ClOX: Cl, ClO, Cl2O2, OClO, HOCl, HCl, ClONO2, Cl2
BrOX: Br, BrO, HOBr, HBr, BrCl, BrONO2

HOX: H, OH, HO2, H2O2

HC Species: CH2O, CH3O2, CH3OOH

Ions: N+, N2
+, NO+, O+, O2

+

Other: O2(
1∑), O2(

1∆), N(2D), e



WACCM3 changes

•WACCM-3 merged with the Community Atmosphere Model (CAM_3.1.9)

•Processes now dealt with in a self-consistent manner in WACCM:

– Solar variability

– Chemical heating

– Airglow 

– Ion chemistry (5 ions & electrons)

– EUV and x-ray ionization

– Auroral processes

• Particle precipitation

• Ion drag

• Joule heating

•WACCM1b: chemistry not interactive

– Radiation sees specified O3, CH4 etc.

– Used to look a Middle Atmosphere Dynamics

– WACCM1b is available through community data portal



More Info

• WACCM3 is documented

• Used for 2006 WMO Assessment

– Several hundred years of simulation available

References, details:

• http://waccm.acd.ucar.edu/index.shtml

Downloads:

• http://waccm.acd.ucar.edu/Downloads/index.shtml

http://waccm.acd.ucar.edu/index.shtml


Release

• Model will be available through the 

Community Data Portal (same as CCSM)

http://cdp.ucar.edu (search for WACCM)

– Source Code

– Input data sets

– Documentation

– Run scripts for NCAR IBMs

• Register, download. No approval necessary

• Status: Almost done 

– Getting version in order & Testing

http://cdp.ucar.edu




Support

• WACCM has no community support resources

– WACCM is part of CCSM. If you have trouble with 

getting the model running, start with getting CAM 

running and get support with that.

• Support for WACCM3 is voluntary, through 

CCSM bulletin boards:

– http://bb.cgd.ucar.edu

• We’ll see how it goes

– Not committing to anything, but willing to help users 

we are collaborating with

http://bb.cgd.ucar.edu




Future Development

• WACCM3.5 nearly final

– For 2010-2011 WMO Ozone assessment

– Freeze and run this year

– Based on CAM3.5 (3.5.47)

– Updated WACCM code 
• GW, Aero Heating, Chemical Rates

– Code a branch in CCSM code repository

• WACCM code is in main CAM trunk

• WACCM3.5 uses CCSM4alpha structure

– Will make it easy to move to CAM4/WACCM4


