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Development Updates: Recent Model 
Releases 

• CESM1.0.4 (February, 2012): WACCM-X. 
• CESM1.1 (November, 2012): 

– Community Aerosal and Radiation Model for Atmosphere 
(CARMA). 

– WACCM5 Compatibility. 
– WACCM-X Solar minimum component set and 5-year 

simulations. 
– Turbulent Mountain Stress turned on for WACCM specified 

chemistry and specified dynamics. 

• CESM1.0.5 and CESM1.1.1 (January, 2013): 
– Infrastructure and model scripting changes. Most notable: 

Yellowstone and Titan support. 
– CESM1.0.5/WACCM should used for scientific studies. 



Development Updates: Recent Model 
Development and Testing 

• WACCM5-FV test runs (25 years) (Talk by Mills) 
• WACCM4-SE (ne30) test runs (5 years). 
• WACCM/DART (Talk by Pedatella) 
• WACCM/WACCM-X with specified dynamics (SD) 

(Talks by Sassi and Yudin). 
• WACCM with Specified Chemistry (SC-WACCM) 
• WACCM Component Set with reduced 

complexity/reduced resolution above the 
mesosphere (Discussion). 
 



WACCM-SE-SC (NE30) 

Vertical Winds at ~120km Equatorial zonal mean zonal wind 



Development Updates: Scientific Modules 

• Ionosphere module development (Talk by 
Solomon). 

• Global electric circuit (Talk by Baumgaertner). 
• Lunar tide in WACCM/WACCM-X. 
• Chemistry updates for CCMI (Talk by Kinnison) 
• New volcanic heating for large eruptions (Talk 

by English). 
• Gravity wave parameterization (Talk by Tan). 



Research Progress 

• Role of Middle Atmosphere on Climate (Talks by 
Fontela, Marsh, and Covey) 

• Upper atmosphere variability due to coupling 
with the lower atmosphere. 
– Interannual tidal variability associated with ENSO and 

QBO. 
– Short-term tidal variability and day-to-day ionospheric 

variability: planetary wave, solar tides, lunar tide 
(Talks by Sassi, Yudin and Liu). 

– Impacts of IGW in middle/upper atmosphere (Talk by 
Tan). 

 



ENSO Impacts on Upper Atmosphere 

Pedatella and Liu, 2012 Pedatella and Liu, 2013 



Production Simulations 
• CMIP5: CCSM4/WACCM4 (data released) 
• SD-WACCM/MERRA (back to 1979) (Polar stratosphere 

and UTLS studies) and compared to WACCM with 
interactive chemistry. 

• CCMI: ozone depletion and recovery trend (Talk by 
Kinnison). 

• GeoMIP. 
• SPARC/SOLARIS (WACCM sensitivity to SSI). 
• SPARC/APSiC (stratosphere aerosols and climate) 
• Large-ensemble runs (1900-2100). 
• Paleoclimate runs (last Millennium). 



Machine Update 
• Bluefire is gone. WACCM and WACCM-X are 

running on Yellowstone. Throughput has 
improved, and 30% further improvement 
expected with improved PE configuration (Talk 
by Vertenstein). 
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