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SCIENTIFIC ACCOMPLISHMENTS: 

Dr. Barth’s research focuses on how clouds affect atmospheric chemistry and on how 

chemistry can affect cloud properties. This research is done using numerical models for different 

spatial scales. 

Dr. Barth’s early research was aimed at quantifying sulfate production in mesoscale 

clouds. This work culminated in implementing sulfur chemistry in the Community Climate 

Model to investigate the influence of sulfate aerosols on climate. This sulfur chemistry has been 

part of the CCSM model runs for the IPCC assessments. 

Much of her recent research has focused on thunderstorms and chemistry. Dr. Barth is 

conducting numerical simulations with the Weather Research and Forecasting model coupled 

with gas and aqueous-phase chemistry to elucidate the processes that control the distribution of 

chemical species in thunderstorms. Further, she is a Principal Investigator of the Deep 

Convective Clouds and Chemistry (DC3, https://www2.acd.ucar.edu/dc3) field experiment that 

seeks to characterize the effect of midlatitude, continental convection on the transport and 

transformation of atmospheric constituents. Dr. Barth is a Principal Investigator for the high-



resolution simulation of the chemistry occurring during the North American Monsoon 

(http://acd.ucar.edu/ ~barthm/namcase.html) to examine the upper troposphere enhancement of 

ozone and surface air quality during the heat waves of 2006. 

Dr. Barth is also examining the influence of boundary layer processes on chemical 

reaction rates. To do this, Dr. Barth has coupled lumped hydrocarbon chemistry with a large 

eddy simulation. These studies have been extended to cloud-topped boundary layers so that 

effects of buoyancy, of aqueous chemistry, and of scattering of solar radiation on chemical 

species redistribution can be assessed. 
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International Cloud Modeling Workshop (July 12–16, 2004). 

2000–2008 Member of International Commission on Clouds and Precipitation. 
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Accomplishments Awards Jury. (Chair, 2002) 
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2000–2002  Leader of the Early Career Scientists Assembly. 
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Stroud, Coupling between land ecosystems and the atmospheric hydrologic cycle through 

biogenic aerosol pathways, Bull. Amer. Meteor. Soc., 86, 1738-1742, 2005. 
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aerosol-climate model. J. Geophys. Res., 113, D16309, doi:10.1029/2007JD009756. 



33. Wang C., D. Kim, A. M. L. Ekman, M. C. Barth, P. J. Rasch, 2009: Impact of anthropogenic 

aerosols on Indian summer monsoon, Geophys. Res. Lett., 36, L21704, 
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34. Fast, J. D., W. I Gustafson Jr., E. G. Chapman, R. C. Easter, J. P. Rishel, R. A. Zaveri, G. A. 

Grell, and M. C. Barth, 2010: The Aerosol Modeling Testbed: A community tool to 

objectively evaluate aerosol process modules, Bull. Atmos. Meteor. Soc., submitted. 

35. Barthe, C., W. Deierling, and M. C. Barth, 2010: The estimation of total lightning from 
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forests. J. Geophys. Res., in press. 

BOOK CHAPTERS 

1. Kreidenweis, S., G. Tyndall, M. Barth, F. Dentener, J. Lelieveld, and M. Mozurkewich, 

Chapter 4: Aerosols and Clouds, in Atmospheric Chemistry and Global Change, eds. 

Brasseur, G. P., J. J. Orlando, and G. S Tyndall, 133-179, 1999. 

PUBLICATIONS — Non-refereed Papers 

1. Barth, M. C., Hegg, D. A., and P. V. Hobbs, Numerical modeling of cloud chemistry and acid 

deposition associated with the interactions of two rainbands and some comparisons with 

observations, Final Report to the Electric Power Research Institute under Research 

Agreement RP1630-45, June 1991. 

2. Barth, M. C., Evolution of chemical transformations in convection that has a trailing 

stratiform region, Conference on Atmospheric Chemistry, American Meteorological 

Society, Anaheim, California, 17 - 22 January 1993, 49-52. 

3. Barth, M. C. and D. B. Parsons, Microphysical processes associated with intense frontal 

rainbands and the impact of evaporation and melting on frontal dynamics, Cloud Physics 

Conference, 75th Annual Meeting American Meteorological Society, Dallas, Texas, 15 - 20 

January 1995, 226-230. 

4. Barth, M. C., P. Hess, and S. Madronich, The accuracy of approximate numerical solver 

techniques in solving the gas-aqueous chemical system, International Conference on Clouds 

and Precipitation, Zurich, Switzerland, 19-23 August 1996, 1062-1065. 



5. Barth, M. C., P. Rasch, and J. Kiehl, Sulfur chemistry in the NCAR community climate 

model, International Conference on Clouds and Precipitation, Zurich, Switzerland, 19-23 

August 1996, 1181-1183. 

6. Barth, M. C. and W. W. Grabowski, Preliminary results of cloud effects on the 

photochemistry in and around stratocumulus, in Report of the Fourth International Cloud 

Modelling Workshop, WMO Report 29, 83-87, 1998. 

7. Barth, M. C., and P. Hess, Effect of aqueous chemistry in a regional chemistry transport 

model, Conference on Cloud Physics, Everett, Washington, USA, 17-21 August 1998, 197–

200. 

8. Patton, E. G., K. J. Davis, M. C. Barth, and C.-H. Moeng, Large-eddy simulation of 

convective boundary layer mixing of decaying scalars emitted by a forest canopy, 13
th

 

Symposium on Boundary Layers and Turbulence, Dallas, Texas, USA, 10-15 January 1999, 

9. Barth, M. C., W. C. Skamarock, and A. L. Stuart, The influence of cloud processes on the 

distribution of chemical species for the 10 July 1996 STERAO/Deep Convection Storm, in 

International Conference on Clouds and Precipitation Proceedings, Reno, Nevada, USA, 14-

18 August 2000, 960–963. 

10. Patton, E. G., M. C. Barth, K. J. Davis, and P. P. Sullivan: The Interactions Between 

Turbulence and Photochemistry in the Planetary Boundary Layer, Air and Waste 

Management Association International Symposium on the Measurement of Toxic and Other 

Related Air Pollutants, September 12-14, 2000, Research Triangle Park, NC, 2000. (cdrom) 

11. Barth, M., Modeling the effects of clouds on chemical constituents, contribution to the 

IGAC newsletter, Issue 23, April 2001, 13-15. 

12. Liu, C-H, M. C. Barth, and S. Madronich, Large-eddy simulation of flow and scalar 

dispersion inside a street canyon, in Proceedings of the 12th Joint Conference on the 

Applications of Air Pollution Meteorology with the Air and Waste Management 

Association, May 20-24, 2002. 

13. Barth, M. C., Relative importance of the production and destruction of chemically reactive 

species in deep convection, in Proceedings of the 14th AMS Conference on Cloud Physics, 

Ogden, UT, June 3-7, 2002. 

14. Barth, M. C., R. Cancel, K. Ross, S.-W. Kim, The importance of cloud drop representation 

on cloud photochemistry, in Proceedings of the 14th International Conference on Clouds 

and Precipitation, July 19-23, 2004. 

15. Barth, M. C., S.-W. Kim, W. C. Skamarock, Simulating aqueous chemistry in the July 10 

STERAO deep convective storm using WRF model, in Proceedings of the 2nd International 

Workshop on Next Generation NWP Model, May 17-18, 2004. 



16. Kim, S.-W., M. C. Barth, W. C. Skamarock, WRF model simulations of aqueous chemistry 

in the July 10 STERAO deep convective storm, in Proceedings of the WRF/MM5 User’s 

Workshop, June 22-25, 2004. 

17. Kim, S.-W., C.-H. Moeng, J. C. Weil, M. C. Barth, Lagrangian particle dispersion modeling 

of the fumigation process using large-eddy simulation, in Proceedings of the 16th 

Symposium on Boundary Layers and Turbulence, August 9-13, 2004. 

18. Kim, S.-W., M. C. Barth, C.-H. Moeng, The effect of shallow cumulus convection on the 

segregation of chemical reactants, in Proceedings of the 16th Symposium on Boundary 

Layers and Turbulence, August 9-13, 2004. 

19. Barth, M., McFadden, J., Sun, J., Wiedinmyer, C., Chuang, P., Collins, D., Griffin, R., 

Hannigan, M., Karl, T., Kim, S.-W., Lasher-Trapp, S., Levis, S., Litvak, M., Mahowald, N., 

Moore, K., Nandi, S., Nenes, A., Potosnak, M., Raymond, T.M., Smith, J.N., Stroud, C., and 

C. Still. ’UCAR/NCAR Junior Faculty Forum on Future Scientific Directions’. NCAR 

technical note, NCAR TN-467+PROC, 2005. 

20. Barth, M. C., The role of adsorption of chemical species onto ice and snow in deep 

convection, in proceedings from the 12th Conference on Cloud Physics, Madison, WI, 10-

14 July 2006. http://ams.confex.com/ams/Madison2006/techprogram/programexpanded 

346.htm 

21. Acuff, K. and M. Barth, Chemical species redistribution by deep convection and its 

sensitivity to different types of storms, in proceedings of the 7th WRF Users Workshop, 

Boulder, Colorado, 19-22 June 2006 

http://www.mmm.ucar.edu/wrf/users/workshops/WS2006/WorkshopPapers.htm 

22. Vila-Guerau de Arellano, J., S-W Kim, M. C. Barth, E. G. Patton, 2006: Transport and 

chemical transformations influenced by shallow cumulus over land, in preprints of17th 

Symposium on Boundary Layers and Turbulence, San Diego, California, 21-25 May 2006. 

http://ams.confex.com/ams/BLTAgFBioA/techprogram/programexpanded 351.htm 

23. Leriche, M. S. Cautenet, M. Barth, N. Chaumerliac, 2007: Modeling of the July 10 

STERAO storm with the RAMS model: Chemical species redistribution including gas phase 

and aqueous phase chemistry, In Air Pollution Modeling and its Application XVIII, edited 

by C. Borrego and E. Renner, pp. 437-446, Elsevier, Amsterdam, The Netherlands. 

24. Barth, M., T. Birner, N. McFarlane, D. Pendlebury, J. Petch, 2006: Modeling of Deep 

Convection and of Chemistry and their Roles in the Tropical Tropopause Layer: SPARC- 

GEWEX/GCSS-IGAC Workshop: Victoria, BC, Canada, June 12-15, 2006, IGACtivities 

Newsletter, 31-37. 

25. Barth, M., T. Birner, N. McFarlane, D. Pendlebury, J. Petch, 2007: Modelling of Deep 

Convection and Chemistry and their Roles in the Tropical Tropopause Layer: SPARC- 



GEWEX/GCSS-IGAC Workshop, June 12-15, 2006, Victoria, BC, Canada, SPARC 

Newsletter, 7-12. 

26. Barth, M. C., S.-W. Kim, C. Wang, K. Pickering, L. Ott, G. Stenchikov, M. Leriche, S. 

Cautenet, J.-P. Pinty, Ch. Barthe, C. Mari, J. Helsdon, R. Farley, A. Fridlind, A. Ackerman, 

V. Spiridonov, B. Tosko, 2007: Cloud-scale model intercomparison of chemical constituent 

transport in deep convection. Atmos. Chem. Phys. Disc., 7, 8035-8085. 

27. Petch, J., McFarlane, N., Pendlebury, D., Barth, M. and Birner, T., 2007: Modelling of Deep 

Convection and Chemistry in the Tropical Tropopause Layer: Outcomes from the SPARC-

GEWEX-IGAC Workshop, GEWEX Newsletter, August 2007, 10-11. 

INVITED TALKS 

1.  Sep. 1998: Clouds and Chemistry, Chemistry and Clouds, ASP/NCAR 

2.  Feb. 2001: Large Eddy Simulations of Isoprene Chemistry in the Convective Boundary 

Layer, NOAA Aeronomy Laboratory seminar 

3.  Jul. 2002: The Relative Importance of Aqueous Chemistry to the Global Sulfur Cycle, ASP 

Summer Colloquium/NCAR 

4.  Jul. 2002: How Aqueous Chemistry Affects Sulfate Aerosols, ASP Summer 

Colloquium/NCAR 

5.  Aug. 2002: Effect of Cloud Chemistry on Boundary Layer Chemistry, Telluride Atmospheric 

Chemistry Workshop 

6.  Nov. 2002: Relative Importance of Cloud Chemistry in Deep Convection, University of 

Wyoming, Dept. of Atmospheric Sciences seminar 

7.  Feb. 2003: Cloud Processing: What are the links with climate and how well are we modeling 

them?, Chemistry Climate Interactions Workshop, Santa Fe, NM 

8.  Dec. 2004: Simulating the Redistribution of Formaldehyde in Deep Convection Using the 

Weather Research Forecast Model Coupled with Aqueous Chemistry, AGU Fall Meeting, 

San Francisco, CA 

9.  Feb. 2006: Cloud Chemistry Simulations of a Thunderstorm, Harvard University, 

Atmospheric Sciences Seminar 

10. Mar. 2006: Cloud Chemistry Simulations of a Thunderstorm, University of South Florida, 

Environmental Research Interdisciplinary Colloquium 

11. Oct. 2006: Convective-Scale Cloud Chemistry Simulations of a Thunderstorm, Colorado 

State University, Atmospheric Sciences Colloquium 

12. Oct. 2006: Convective-Scale Cloud Chemistry Simulations of a Thunderstorm, 

NOAA/ESRL, Chemical Sciences Division Seminar 



13. Dec. 2006: Processing of Chemical Constituents by Deep Convection, AGU Fall Meeting, 

San Francisco, CA 

14. Oct. 2007: Relevance of and challenges in the representation of surface and boundary layer 

processes in mesoscale chemistry transport models , Expert Workshop on the Relevance of 

Surface and Boundary Layer Processes for the Exchanges of Reactive- and Greenhouse 

Gases, Wageningen, Netherlands 

15. Jan. 2008: Advances in Cloud Chemistry, Peter V. Hobbs Symposium, AMS annual meeting, 

New Orleans, Louisiana 

16. Jul. 2008: Effect of Deep Convection on Chemical Species Transport in the Central US, 

International Conference on Clouds and Precipitation, Cancun, Mexico 

17. Oct. 2008: Thunderstorms and Chemistry: Cloud-scale simulations to understand the 

influence of convective outflows on the upper troposphere composition , University of 

North Dakota, Atmospheric Sciences Seminar 

18. Jan. 2009: Deep Convective Clouds and Chemistry (DC3): Description of the proposed field 

campaign and modeling of lightning NOx in the DC3 study areas, American 

Meteorological Society annual meeting, Phoenix, Arizona 

19. Aug. 2009: Introduction: Biogenic Emissions to the Atmosphere, Gordon Research 

Conference, Waterville, New Hampshire [introductory talk] 

20. Aug. 2010: Atmospheric Chemistry Modeling at High Resolution, ASP Colloquium Lecture, 

Boulder, Colorado 

21. Aug. 2010: Atmospheric Chemistry Modeling at High Resolution, Third International 

Workshop on Next-Generation Numerical Weather Prediction Models, Jeju Island, Korea 

22. Oct. 2010: Thunderstorms and Chemistry: Examining the regional-scale effects on the upper 
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