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CMAS Sessions

• Model Development

• Sensitivity of Air Quality Models to Meteorological Inputs

• Model Evaluation and Analysis

• Global/Regional Modeling Applications

• Emissions Inventories, Models, and Processes

• Air Quality Measurements and Observational Studies

• Fine Scale Modeling and Single Source Assessments

• Energy and Climate

https://www.cmascenter.org/conference/2014/agenda.cfm



Model Development

chaired by:

Talat Odman (Georgia Tech) and 

Shawn Roselle (U.S. EPA)
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The Community Multiscale Air 

Quality (CMAQ) Model: Updates 

and Future Development

Jonathan Pleim 

and 

EPA CMAQ Development Team

Atmospheric Modeling and Analysis Division

UK-US Atmospheric Modeling & Analysis Meeting

20-24 October, 2014



New CMAQ releases

• The latest publically available model is CMAQv5.0.2 

– Released early 2014, included:

• Updates to base model

• Instrumented models

• Community contributions

• Updates to 2-way WRF-CMAQ model

• Next model is CMAQv5.1 

– To be released in October 2015, includes:

• Science updates 

• Revised code structure for faster execution

• Improved physics and data assimilation in WRF

• Improved 2-way coupled WRF-CMAQ

• Plans for Next Generation AQ model (user forum)



Donna B. Schwede1, Deborah Luecken1, John Walker2, 

George Pouliot1, Wyat Appel1, James Kelly3, Kirk Baker3

1National Exposure Research Lab, US EPA, RTP, NC
2National Risk Management Laboratory, US EPA, RTP, NC

3Office of Air Quality Planning and Standards, US EPA, RTP, NC

Improvements to the characterization 

of organic nitrogen chemistry and 

deposition in CMAQ



Summary

• Understanding of chemistry and emissions of organic N is a 

rapidly growing field, but there is still much to learn and 

improve in the modeling

• Organic N is an important component of the nitrogen budget, 

but has been historically underpredicted

• Recent changes to the organic N treatment in CMAQ have 

resulted in improved model performance

• Additional comparisons with measurements are needed



Continued improvements of air 

quality forecasting through emission 

adjustments using surface and 

satellite data

Georgia Institute of Technology

Yongtao Hu1, M. Talat Odman1, Michael E. Chang2 and 
Armistead G. Russell1

1School of Civil & Environmental Engineering,
2Brook Byers Institute of Sustainable Systems

Georgia Institute of Technology

With thanks to Pius Lee and the NOAA ARL Forecasting Team

13th Annual CMAS Conference, October 27th, 2014



Georgia Institute of Technology

PM2.5 Forecasting Performance of week2: Jul. 13-19, 2011

Obs (ug/m3) Sim (ug/m3) NFE NFB

Jul. 15, 2011 11.35 3.85 94% -94%

Emis adjusted 7.23 50% -40%

Jul. 13-19, 2011 14.39 8.67 54% -44%

Emis adjusted 14.92 44% 7%

without emissions adjustments

Jul. 15, 2011 PM2.5 Concentration 

with emissions adjustments

Jul.15, 2011 PM2.5 Concentration



Sensitivity of Air Quality 

Models to Meteorological 

Inputs

chaired by:

Aijun Xiu (UNC-Chapel Hill)
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Probing the impact of biogenic emission estimates 

on air quality modeling 

using satellite Photosynthetically Active Radiation (PAR)

Rui Zhang1, Daniel S. Cohan1, Arastoo Pour Biazar2, and Erin Chavez-
Figueroa1

(1Rice University, 2University of Alabama in Huntsville)



Response for daily max 8-hr average O3 concentrations

O3 (WRF PAR)

Diff PAR (‘UAH’ – ‘WRF’) Diff ISOP emission (‘UAH’ – ‘WRF’)

Diff O3 (‘UAH’ – ‘WRF’)

PFT

NOx

*PFT: Plant Functional Types



Model Evaluation and 

Analysis

chaired by:

Heather Simon and Wyat Appel 

(US EPA)
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Estimating Empirical Sensitivities 

of Air Pollutants to Emissions 

Using Statistical Modeling

Lucas Henneman, David Lavoué, 
Heather Holmes, Howard Chang, KJ 

Liao, Jim Mulholland, Armistead Russell

Georgia Institute of Technology

Atlanta, GA



Summary

• Annual ozone distributions have decreased in 

width due to emissions controls

• Controls have had little effect on median ozone 

concentrations

• Statistical modeling can produce sensitivities 

that are comparable with CMAQ-DDM

• Impact of reducing NOx emissions has 

decreased as the distribution of ozone has 

shrunk



Global/Regional Modeling 

Applications

chaired by:

Prakash Karamchandani (Environ) 

and Arastoo Biazar (University of 

Huntsville)
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Causes and Consequences of 

Climate Change: Wildfire Emissions 

and Their Air Quality Impacts in the 

Southeastern U.S.

U. Shankar1, 

J. Prestemon2, A. 

Xiu1, K. Talgo1, B. H. 

Baek1, 

M. Omary1, and 

D. Yang1

1UNC Institute for the 

Environment
2USDA Forest Service
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Conclusions and Future Work
• Human role is critical in Southeastern wildfires 

• Preliminary finding: AAB spatial distributions appear lower for 

dynamically derived vs. statistically derived met in future climate regimes 

– possible effect of precip?

• AQ results similar for 2010 from the two methods; slightly better PM 

performance from the dynamical method vs. statistical

 Higher PM and O3 than the NEI benchmark; needs investigation

• This project provides methods and data for 

 dynamic fire emissions estimates to examine fires in future climate regimes

 supporting ongoing work funded by the Bureau of Land Management under 

its Joint Fire Sciences Program 

• considers effects of dynamic vegetation -> fuel loads change 2006-2050

• 12-member ensemble of WRF model simulations: current and future 

modeling periods, high and low fire years, RCP4.5 and RCP8.5 scenarios 

in future years
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Emissions Inventories, 

Models, and Processes

chaired by:

Marc Houyoux (US EPA) and 

Michael Barna (NPS)
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Air Quality Measurement 

and Observational Studies

chaired by:

Pius Lee and Daniel Tong (NOAA)
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Fine Scale Modeling and 

Single Source 

Assessments

chaired by:

Kirk Baker (US EPA) and Sarav 

Arunachalam (UNC-Chapel Hill)
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Energy and Climate

chaired by:

Dan Loughlin (US EPA) and 

Daven Henze (University of 

Colorado – Boulder)
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Byeong-Uk Kim, Ph.D.

Georgia Department of Natural Resources

4244 International Parkway, Suite 120

Atlanta, GA 30354

Byeong.Kim@dnr.state.ga.us 

404-362-2526

Contact Information


