

Curriculum Vitae

Russell R. Dickerson



PERSONAL		Born Detroit, Michigan, May 25, 1953

			Married, two children



ADDRESS		Department of Meteorology 		Home:

			The University of Maryland 		4402 Tuckerman St.

			College Park, MD 20742 		University Park, MD  20782

			Phone: (301) 405-5364 			(301) 779-8511

			Fax: (301) 314-9482

			e-mail russ@atmos.umd.edu



PROFESSIONAL	The University of Chicago

PREPARATION		A.B., Chemistry with Special Honors, 1975

			The University of Michigan

				Ph.D., Chemistry, 1980

				M.S., Chemistry, 1978

				Ph.D. Dissertation: Direct Measurements of O3 and NO2 

				Photolysis Rates in the Atmosphere

			Max Planck Institut fuer Chemie

				Postdoctoral Fellow, Aug. 1980 to Dec. 1982

				

APPOINTMENTS	The University of Maryland

				Department of Meteorology 

				Chairman, January 1998 to July 1999

				Professor, July 1994 to present.

				Associate Professor, July 1987 to June 1994

		       	       Assistant Professor, Dec. 1982 to June 1987

				Affiliate Professor, Department of Chemistry, 1983 -

			Max Planck Institut fuer Chemie

				Abteilung Luftchemie (Air Chemistry Department)

				Director:  Dr. Paul J. Crutzen

				Visiting Fellow, 1997

			National Center for Atmospheric Research

				Air Chemistry Division

				ASP Fellow, March 1980 to Aug. 1980

				Graduate Research Assistant, Aug. 1977 to March 1980



 Most Relevant Peer-Reviewed Publications

(The Composition of the Troposphere over the Indian Ocean during the Monsoonal Transition” K. P. Rhoads, P. Kelley, R. R. Dickerson, T. P. Carsey, M. Farmer, D. Savoie, and J. Prospero, J. Geophys. Res., 102(15), 18,981-18,995, 1997.

(The Impact of Aerosols on Solar Ultraviolet Radiation and Photochemical Smog,( R. R. Dickerson, S. Kondragunta, G. Stenchikov, K. L. Civerolo, B. G. Doddridge, B. Holben, Science, 278(5339), 827- 830, 1997.

“Tropospheric O3 distribution over the Indian Ocean During Spring 1995 Evaluated with a Chemistry-Climate Model,” A. T. J. de Laat, M. Zachariasse, G. J. Roelofs, P. van Velthoven, R. R. Dickerson, K. P. Rhoads, S. J. Oltmans, and J. Lelieveld, J. Geophys. Res., 104(11), 13,881-13,910, 1999.

(Ozone in the Remote Marine Boundary Layer: A Possible Role for Halogens,( R. R. Dickerson, K. P. Rhoads, T. P. Carsey, S. J. Oltmans, and P. J. Crutzen, J. Geophys. Res., 104(17), 21385-21395, 1999.

Other Peer-Reviewed Publications

(Large-Scale Pollution of the Atmosphere over the Remote North Atlantic Ocean: Evidence from Bermuda,( R. R. Dickerson, B. G. Doddridge, K. P. Rhoads, P. Kelley, J. Geophys. Res., 100(5), 8945-8952, 1995.

(A new Photothermal Interferometer for Gas-Phase Ammonia Detection,( M. A. Owens, C. C. Davis, and R. R. Dickerson, Anal. Chem., 71(7), 1391-1399, 1999.

 (Carbon Monoxide in the U.S. Mid-Atlantic Troposphere: Evidence for a  Decreasing Trend,( Hallock-Waters, K. A., B. G. Doddridge, R. R. Dickerson, S. Spitzer, and J. D. Ray, Geophys. Res. Lett., 26(18), 2861-2864, 1999.

 “Transport of Ozone and Pollutants from North America to the North Atlantic Ocean During the 1996 AEROCE Intensive Experiment,” A. I. Prados, R. R. Dickerson, B. G. Doddridge, P. A. Milne, J. L. Moody, and J. T. Merrill, J. Geophys. Res., 104(21), 26,219-26,234, 1999.

“Determination of the Dynamic Response of a Nitric Oxide Detector,” K. L. Civerolo, J. W. Stehr, and R. R. Dickerson, Rev. Sci. Instrum., 70(10), 4078-4080, 1999.

(Observations of NOy, CO, and SO2 and the Origin of Reactive Nitrogen in the Eastern United States,(  Stehr, J., R. R. Dickerson, K. A. Hallock-Waters, B. G. Doddridge, and D. Kirk, in press, J. Geophys. Res., 2000.



Synergistic Activities:  Served as mentor to eight Ph.D. graduates and four more expected in 2000.  These include six male, six female, two Hispanic, and one African American.  Developed courses in atmospheric chemistry and air pollution including laboratory and computational methods.

National and International Boards and Committees:

C4 (Center for Clouds, Chemistry, & Climate), 1991-

AEROCE (Atmosphere/Ocean Experiment) Executive Com., 1987; 1991 - 1999

UCAR (Univ. Corp. for Atmos. Res.) Various Committees.

NRC (National Research Council) Review of NASA Langley DAAC, 1997; MEP, 1998.

ESSIC (Earth System Science Interdisciplinary Center, with NASA/GSFC) 1999 -

Current Associates:  Post doc. J. W. Stehr; Research Associates. W. F. Ryan; C. Piety.  

Graduate Students:  Willnetta Ball, Antony Chen, Alex DeCaria, Kristen Hallock, Rokjin Park, Ana Prados, Eleanor Sparer, Monica Spinnerweber, William Swartz.

Previous Ph.D. Students:  Kevin Civerolo, Shobha Kondragunta, Winston T. Luke, Linda Nunnermacker, Kenneth Pickering, Olga Poulida, Kevin Rhoads, Raymond Morales.

Previous M.S. Students:  F. Fahlbusch, R. Gersten, B. S. Gockel, P. Kelley, L. Moy, D. P. McNamara, S. Messina, W. F. Ryan.

Previous B.S. Students:  M. A. Owens, D. Johns, Jr., W. Hutchison, A. Lindstrom, N. Suarez, C. Piety, D. Pinson, P. Kivette.



Collaborators & Other Affiliations: K. Civerolo (SUNY, Albany), C. Davis (UMD), A. de Laat (Utrecht), D. Kirk (Sonoma Tech.), J. Lelieveld (Utrecht), J. Merrill (URI), J. Moody (UVA), S. Oltmans (NOAA), M. A. Owens (NASA), S. Spitzer (NPS), V. Ramanathan (UCSD), J. Ray (NPS), G. Roelofs (Utrecht), D. Savoie (U. Miami), J. Prospero (U. Miami), A. M. Thompson (NASA), P. van Velthoven (Utrecht), M. Zachariasse (Utrecht).

Research Director:  Prof. Donald H. Stedman (U. Denver)

Postdoctoral Advisor:  Prof. Paul J. Crutzen (MPI, Mainz)



�Robert A. Duce - Brief Biographical Information



Robert A. Duce is presently Professor of Oceanography and Professor of Atmospheric Sciences at Texas A&M University.  From 1991 to 1997 he was Dean of the College of Geosciences and Maritime Studies at Texas A&M.  From 1987 to 1991 he was Dean of the Graduate School of Oceanography and Vice Provost for Marine Affairs at the University of Rhode Island.  He was founder and Director of the Center for Atmospheric Chemistry Studies at Rhode Island, where he also served as Associate Professor and Professor of Oceanography from 1970 to 1991.  He was a member of the faculty of the Department of Chemistry at the University of Hawaii from 1965 to 1970.  He completed a Ph.D. in inorganic and nuclear chemistry at MIT in 1964 and a B.A. in chemistry at Baylor University in 1957.  He has held visiting professorships at the University of  East Anglia in Great Britain, at the University of Texas, at Keio University in Japan, and at the University of Otago in New Zealand.  He was also a visiting scientist at the Centre de Faibles Radioactivités in France and at the National Oceanic and Atmospheric Administration (NOAA) Aeronomy Laboratory in Boulder, CO.



Dr. Duce's principal research interests are in the chemistry of the atmosphere and ocean, focussing on the chemical cycles of pollutant and natural substances in the global atmosphere, their transport from the continents and their deposition to coastal and remote ocean regions.  He has undertaken studies in Antarctica, the arctic, and in all the world's oceans.  He has had extensive research support from the National Science Foundation (NSF), the Office of Naval Research (ONR), the National Aeronautics and Space Administration (NASA), the Environmental Protection Agency (EPA), NOAA, and other federal agencies.  He has over 240 scientific publications in journals, books, and proceedings.  In 1990 he was awarded the Rosenstiel Award in Marine and Atmospheric Chemistry.  He is a fellow of the American Geophysical Union (AGU), the American Meteorological Society, and the American Association for the Advancement of Science.



Dr. Duce is presently Vice-Chair of GESAMP (UN), Chairman of the AGU Fall Meeting Program Committee, member of the National Sea Grant Review Panel, and member of the Executive Committee of SCOR (ICSU Scientific Committee on Oceanic Research).  He has just (1999) completed a term as President of the International Association of Meteorology and Atmospheric Sciences (IAMAS) and is Past-President of The Oceanography Society.   He has recently served as a member of the Board of Governors of the Joint Oceanographic Institutions, Inc., the Board of Governors of the Consortium for Oceanographic Research and Education (CORE), the Executive Committee of the International Ocean Drilling Program, and the Board of Trustees of the University Corporation for Atmospheric Research.  He is the former Chairman of the Board of the Texas Institute of Oceanography.  He served for many years as the President of the International Commission on Atmospheric Chemistry and Global Pollution and is now a life member. He has served on the editorial boards of several scientific journals.  He has been a member of or chaired numerous advisory committees of the National Research Council (NRC), NSF, ONR, EPA, NASA, and the World Meteorological Organization.  He recently completed a term as chairman of the NRC Committee on Haze in National Parks and Wilderness Areas and membership on the NSF Advisory Committee on Geosciences, the NRC Board on Atmospheric Sciences and Climate, and the Steering Committee of the International Global Atmospheric Chemistry Program.  



�PAUL G. FALKOWSKI

Date of Birth:	4 January l951

Place of Birth:  New York City

 

Educational Background:

Degree	              Institution Conferring			 		Field	   	Year  

B.S.		City College of the City University of New York   	Biology	                l972

M.A.		City College of the City University of New York   	Biology              	1973

Ph.D		University of British Columbia		         	             Biology/Biophysics l975

(Advisor: Prof. F.J.R. Taylor)			



Professional Background: 

Post-doctoral associate, University of Rhode Island (with Dr. Theodore Smayda)	                    1975-6

Senior Scientist, Brookhaven National Laboratory (with tenure from 1984)   			1976-

Visiting Research Scientist, National Institute for Basic Biology	Okazaki, Japan		1985 

Adjunct Professor, State University of New York, Stony Brook					1976-

Head, Oceanographic Sciences Division, Brookhaven National Laboratory           		1987-1991

Visiting Research Director, CNRS - Laboratoire de physique et chimie marines,	

   Villefranche-sur-Mer, France (with Dr. A. Morel)				             	1992

Group Leader, Environmental Biophysics and Molecular Biology Program,			1995-1998

    Brookhaven National Laboratory

Professor II, Institute of Marine and Coastal Sciences and Dept of Geology, 

	 Rutgers University 									1998-



Awards:

John Simon Guggenheim Fellow (1992-1993); Cecil and Ida Green Distinguished Professor, University of British Columbia (1996)

Huntsman Medal (1998).



Current Research Interests:

Biogeochemical cycles, photosynthesis, plant physiology, biological oceanography, molecular biology, biochemistry and biophysics, physiological adaptation, evolution, mathematical modeling, symbiosis.



Member:American Society of Limnology and Oceanography, American Geophysical Union, American Society of Plant Physiologists, Phycological Society of America, The Oceanography Society, Executive Committee, NASA SeaWiFS Science Team Member, Joint Global Ocean Flux Study Working Group on Primary Productivity, Chairman, Brookhaven Symposium in Biology 1980: Primary Productivity in the Sea, Chairman, First Gordon Conference on Biochemistry and Genetic Engineering of Microalgal Products; August 1988; Associate Editor, Journal of Phycology (1984�1986); Chairman, Brookhaven Symposium in Biology 1991:  Primary Productivity and Biogeochemical Cycles in the Sea; Chairman, DOE Workshop on Molecular Bases of Ecology, 1991; Member, Joint Global Ocean Flux Study Working Group on Optics; Member, National Research Council Review Committee of Office of Naval Research;  Alternative Fluorocarbon Environmental Assessment Study - Ecological Effects Advisory Committee; Guest Editor, Special Volume of Photosynthesis Research on Global Change (1992-1993);  Associate Editor: Global Change Biology (1995 to present); Co-Chair, NATO Advanced Study Institute on Molecular Ecology of Aquatic Microbes (1994); Chairman, DOE Initiative for Molecular Ecology Research - Convened Asilomar and Belmont Conferences; Chairman, NASA Ocean Primary Productivity Working  Group Member; Scientific Advisory Board - Stazione Zoologica Anton Dohrn, Naples (1994-present); Guest Editor, Special Issue of Deep Sea Research (1994); Associate Editor, Limnology and Oceanography (1995); U.S. Coordinator for IPCC reports on ocean research Member,  Joint Global Ocean Flux Study Primary Productivity Task Team; Member, Earth System Science and Applications Advisory Committee for NASA;  JGOFS Steering Committee;  SeaWiFS Exectutive Science Team;  Mars Architecture Planning Team. 



Five relevant publications

Falkowski, P. G. 1997. Evolution of the nitrogen cycle and its influence on the biological 

	sequestration  of CO2 in the ocean,  Nature, 327: 242-244.

Falkowski, PG,  R.T. Barber and V Smetacek, 1998. Biogeochemical controls and feedbacks on                           ocean primary production.  Science 281: 200-206. 

Durford,  D. and  P.G.  Falkowski. 1997  Redox regulation of nuclear gene expression.

	Photosyn.  Res.  53: 229-241.

Falkowski, P.G. 1994.  The role of phytoplankton photosynthesis in global biogeochemical cycles.                        Photosyn.  Res.  39: 235-258.

Behrenfeld, M.J,  A. Bale, Z.S. Kolber, J. Aiken and Falkowski, P.G. 1996.  Confirmation of iron                          limitation of phytoplankton photosynthesis in the equatorial Pacific Ocean. Nature 383: 508-511.



Five additional publications

Falkowski, P.G., R.M. Greene, and R.J. Geider.  1992.  Physiological limitations on  phytoplankton productivity in the ocean.  Oceanography 5: 84-91.

Falkowski, P.G.  1992.  Molecular ecology of phytoplankton photosynthesis.  pp. 47-67 in Primary 

	Productivity and Biogeochemical Cycles in the Sea, P. G. Falkowski and A.D. Woodhead, eds.  

	Plenum Press, New York.

Escoubas, J-M,  M. Lomas, J. LaRoche and P.G. Falkowski.  1995.   Light intensity regulates cab gene    

	  transcription via the redox state of the plastoquinone pool.  Proc. Nat. Acad. Sci. USA 92:   

	 10237-10241.

Falkowski, P.G. and J. Raven. 1997  Aquatic Photosynthesis, Blackwell, Oxford 375 pp.

Babin, M, A. Morel, H. Claustre, A. Bricaud, Z.Kolber, P.G.Falkowski. 1996. Nitrogen- and

irradiance-dependent variations of the maximum quantum yield of carbon fixation in eutrophic,mesotrophic and oligotrophic marine systems. Deep-Sea Res. 43: 1241-1272. 



Post-doctoral fellows: Dr. Assaf Sukenik, Dr. Zbigniew Kolber, Dr. Jonathan Zehr, Dr. Ronny Herzig, Dr. Julie LaRoche, Dr. Anne Mortain�Bertrand, Dr. Paul Kemp, Dr. Richard Greene, Dr. Jean�Michel Escoubas, Dr. Ilya Vasil'ev, Dr. John Berges, Dr. Michael Behrenfeld, Dr. Ondrej Prasil, Dr. Juan Vergara, Dr. Dion Durnford, Dr. Maxim Gorbunov, Dr. YiBu Chen, Dr. Ilana Berman-Frank, Dr. Debora Iglesias-Rodriguez.

Students: Dr. Miguel Olaizola (Ph. D. Stony Brook 1993);  Dr. Ajit Subramaniam (Ph. D. Stony Brook,  1996).  

Collaborators (last 5 years): Dr. Richard Barber, Dr. Richard Geider, Dr. Jonathan Zehr, Dr. John Raven, Dr. Kenneth Johnson, Dr. Kenneth Coale, Dr. Edward Carpenter, Dr. Andre Morel, Dr. Marcel Babin, Dr. Zvy Dubinsky, Dr. Barry Osmond, Dr. Assaf Sukenik, Dr. John Boynton, Dr. Nick Gilham.  

�William C. Keene

Department of Environmental Sciences

Clark Hall, University of Virginia

Charlottesville, VA 22903

Tel: 804�924�0586; Fax: 804�982�2300; E�mail: wck@virginia.edu

EDUCATION

1972				B.A., Department of Environmental Sciences, University of Virginia

1978				M.S., Department of Environmental Sciences, University of Virginia (Oxygen and 

						Nutrient Dynamics in Lac de Tunis, a Hypereutrophic Subtropical Lagoon)

POSITIONS

1977�present		Department of Environmental Sciences, University of Virginia

  	2000				Research Professor (effective August)

  	1994�2000			Research Associate Professor 

  	1990�1994         	Senior Scientist

  	1985�1990         	Research Scientist

  	1977�1985         	Research Assistant

  	1980�present 		Manager, Environmental Chemistry Laboratories

1976�1977  		Investigator, Environmental Protection Agency and Institut National Scientifique et 	Technique d'Oceanographie et Peche, Tunisia

1974�1976 			Research Assistant, Department of Environmental Sciences, University of Virginia

1972�1973  		Research Assistant, Department of Environmental Sciences, University of Virginia

PROFESSIONAL ACTIVITIES

2000				Planning Committee, U.S. Component of Surface Ocean Lower Atmosphere Study, 	International Geosphere Biosphere Programme

2000				College of Arts and Sciences Representative, General Faculty Council, University of Virginia

1999-present		Coordinating Committee, Virginia Forest Research Facility, University of Virginia

1997-present		Science Team, Aerosol Characterization Experiment - Asia, International Global Atmospheric

						Chemistry Program

1994-1999			Director, Journal Special Section Coordinator, Reactive Chlorine Emissions Inventory, 	Global Emissions Inventory Activity, International Global Atmospheric Chemistry Program

1997				Convener (with J. Lobert) and Session Chair, Atmospheric Chemistry Inventories, Fall Meeting 

						of the American Geophysical Union, San Francisco

1992-1993			Scientific Committee and Session Chair, International Conference on Naturally Produced 	Oranohalogens, Delft, The Netherlands

1990-1994			Director, Journal Special Section Coordinator, Shenandoah Cloud and Photochemistry 	Experiment

1990-1991			Poster-Session Committee and Session Chair, World Conference on the Chemistry of the 	Atmosphere:  Its Impact on Global Change, CHEMRAWN VII, Baltimore

1987				Convener (with T. E. Graedel) and Session Chair, Organic Acids and Related Compounds in 

						the Atmosphere, 6th International Symposium of the Commission on Atmospheric 	Chemistry and Global Pollution, Peterborough, Ontario

1985				Technical Advisory Committee, Mountain Cloud Chemistry/Forest Exposure Study (MCCP), 

						Whiteface, New York

�SAMPLE PUBLICATIONS



1999	Erickson, D. J., C. Seuzaret, W. C. Keene, and S.-L. Gong, A general circulation model calculation of HCl and ClNO2 production from sea-salt dechlorination:  Reactive Chlorine Emissions Inventory, J. Geophys. Res., 104, 8347-8372.

		Keene, W. C., M. A. K. Khalil, D. J. Erickson, A. McCulloch, T. E. Graedel, J. M. Lobert, M. L. Aucott, S.-L. Gong, D. B. Harper, G. Kleiman, P. Midgley, R. M. Moore, C. Seuzaret, W. T. Sturges, C. M. Benkovitz, V. Koropalov, L. A. Barrie, and Y.-F Li, Composite global emissions of reactive chlorine from natural and anthropogenic sources:  Reactive Chlorine Emissions Inventory, J. Geophys. Res., 104, 8429-8440.

		Khalil, M. A. K., R. M. Moore, D. B. Harper, J. M. Lobert, V. Koropalov, W. T. Sturges, and W. C. Keene, Natural emissions of chlorine-containing gases:  Reactive Chlorine Emissions Inventory, J. Geophys. Res., 104, 8333-8346.

		Lobert, J., W. C. Keene, J. A. Logan, and R. Yevich, Global chlorine emissions from biomass burning:  Reactive Chlorine Emissions Inventory, J. Geophys. Res., 104, 8373-8389.

1998	Keene, W.C., and D. L. Savoie, The pH of deliquesced sea-salt aerosol in polluted marine air, Geophys. Res. Lett., 25, 2181-2194.

		Keene, W. C., R. Sander, A. A. P. Pszenny, R. Vogt, P. J. Crutzen, and J. N. Galloway, Aerosol pH in the marine boundary layer: A review and model evaluation, J. Aerosol Sci., 29, 339-356.

		Pszenny, A., W. C. Keene, C. O’Dowd, M. Smith, and P. Quinn, Sea salt aerosols, tropospheric sulfur cycling and climate forcing, Global Change Newsletter, International Geosphere-Biosphere Programme, No. 33, pp. 13-19, Royal Swedish Academy of Science, Stockholm; a similar article appeared in Newsletter, International Global Atmospheric Chemistry Program, No. 11, pp. 6-12, Massachusetts Institute of Technology, Cambridge, MA.

		Scudlark, J. R., K. M. Russell, J. N. Galloway, T. M. Church, and W. C. Keene, Dissolved organic nitrogen in precipitation at the mid�Atlantic U.S. coast:  Methods evaluation and preliminary data, Atmos. Environ., 32(10), 1719-1728.

1997	Gorzelska, K., J. R. Scudlark, and W. C. Keene, Dissolved organic nitrogen in the atmospheric environment, in Atmospheric Deposition of contaminants to the Great Lakes and Coastal Waters, edited by J. E. Baker, pp. 379-392, SETAC Press, Pensacola, FL.

1996	Galloway, J. N., W. C. Keene, and G. E. Likens, Processes controlling the composition of precipitation at a remote southern hemispheric location:  Torres del Paine National Park, Chile, J. Geophys. Res., 101, 6883-6897.

1995	Graedel, T. E., and W. C. Keene, The tropospheric budget of reactive chlorine, Global Biogeochem. Cycles, 9, 47�78.

            Jacob, D. J., L. W. Horowitz, B. G. Heikes, R. R. Dickerson, R. S. Artz, and W. C. Keene, Seasonal transition from NOx� to hydrocarbon�limited conditions for ozone production over the eastern United States in September, J. Geophys. Res., 100, 9315�9324.

            Keene, W. C., B. W. Mosher, D. J. Jacob, J. W. Munger, R. W. Talbot, R. S. Artz, J. R. Maben, B. R. Daube, and J. N. Galloway, Carboxylic acids in clouds at a high-elevation forested site in central Virginia, USA, J. Geophys. Res., 100, 9345-9357.

1993	Galloway, J. N., D. L. Savoie, W. C. Keene, and J. M. Prospero, The temporal and spatial variability of scavenging ratios for nss sulfate, nitrate, methanesulfonate and sodium in the atmosphere over the North Atlantic Ocean, Atmos. Environ., 27A, 235�250.

             Pszenny, A. A. P., W. C. Keene, D. J. Jacob, S. Fan, J. R. Maben, M.P. Zetwo, M. Springer�Young, and J. N. Galloway, Evidence of inorganic chlorine gases other than hydrogen chloride in marine surface air, Geophys. Res. Lett., 20, 699�702. 

1990	Keene, W. C., A. A. P. Pszenny, D. J. Jacob, R. A. Duce, J. N. Galloway, J. J. Schultz�Tokos, H. Sievering, and J. F. Boatman, The geochemical cycling of reactive chlorine through the marine troposphere, Global Biogeochem. Cycles, 4, 407�430.

�ABBREVIATED CURRICULUM VITAE



DONALD H. LENSCHOW

12/1978----------------present NCAR, Senior Scientist, Atmospheric Dynamics Department  

EDUCATION:



1960, B.S. (Elect. Engr.)     University of Wisconsin 

962, M.S. (Meteorology)     University of Wisconsin 

1966, Ph.D. (Meteorology)    University of Wisconsin 





PROFESSIONAL RECORD:



9/1965- 7/1973  NCAR, Senior Scientist, Atmospheric Dynamics Department 

7/1973-- 7/1975  NCAR, Chief Scientist, Research Aviation Facility 

10/1974--12/1974   NCAR, Acting Manager, Research Aviation Facility 

7/1975--12/1978  NCAR, Chief Scientist, Research Aviation Facility, half-time  Staff Scientist, Analysis and Prediction Project, half-time 

12/1978-- 6/1979  NCAR, Staff Scientist, Mesoscale Research Section, two-thirds time 

NCAR, Staff Scientist, Research Aviation Facility, one-third time 

6/1979-- 12/1987  NCAR, Senior Scientist, Mesoscale Research Section, two-thirds time 

6/1979--present  NCAR, Research Aviation Facility, one-third time 

1/1988--present  NCAR, Senior Scientist and Head, Boundary Layer and Turbulence Grp.  Mesoscale and Microscale Meteorology Division, two-thirds time 



HONORS AND AWARDS:

  

NSF Merit Scholar (1956) 

NSF Undergraduate Research Assistantship (1959) 

Sigma Xi, Tau Beta Pi, and Eta Kappa Nu 

Fellow, American Meteorological Society 

Coauthor of Outstanding Publication, NASA/Langley Elec. Dir. 1991 



Dr. Lenschow has published papers on infrared and short wave radiation   measurements, turbulence measurements, mesoscale phenomena, air mass   modification processes, structure of cloud-capped boundary layers, boundary layer dynamics, measurements of ozone fluxes and the ozone budget in the boundary layer, mean and flux profiles of trace reactive species in the surface layer, aircraft response to air motions, airborne instrumentation (wet and dry bulb thermometers, air motion sensing equipment, airborne radiation sensors and lidars), errors in measurement, and  attenuation of scalar fluctuations in sampling tubes.



He has conducted and participated in several field research programs. Recent  examples are: the Dynamics and Chemistry of the Marine Stratocumulus (DYCOMS), the First International Satellite Cloud Climatology Project (ISCCP) Regional Experiment (FIRE),  Stratosphere-Troposphere Exchange Project (STEP), Amazon Boundary Layer Experiment (ABLE), the Atlantic Stratocumulus Transition Experiment  (ASTEX), Boreal Ecosystem-Atmosphere Study (BOREAS), Aerosol Characterization Experiment (ACE-1), and the Pacific Exploratory Mission (PEM-Tropics). 



He has authored or co-authored more than 85 refereed scientific papers,

written more than five book chapters, and edited two books.





RECENT SELECTED REVIEWED PUBLICATIONS



Dabberdt, W.F., D.H. Lenschow, T.W. Horst, P.R. Zimmerman, S.P. Oncley 

and A.C. Delany, 1993: Atmosphere-surface exchange measurements. 

  it Science ,     260 , 1472--1481.



Lenschow, D.H., J. Mann and L. Kristensen, 1994: How long is long enough

when measuring fluxes and other turbulence statistics?

  it J. Atmos. and Oceanic Tech. ,     11 , 661--673.



Mann, J. and D.H. Lenschow, 1994: Errors in airborne flux measurement.

  it J. Geophys. Res. ,     99 , No. D7, 14,519--14,526.



Lenschow, D.H., 1995: Micrometeorological techniques for measuring

biosphere-atmosphere trace gas exchange. Chapter 5 of   it Biogenic Trace

Gases: Measuring Emissions from Soil and Water , edited by Pamela Matson

and Robert Harriss, Blackwell Science, Cambridge, MA, 126--163.



Mahrt, L., D.H. Lenschow, J. Sun, J.C. Weil, J.I. MacPherson and R.L.

Desjardins, 1995: Ozone fluxes over a patchy cultivated surface,

  it J. Geophys. Res. ,     100 , NO. D11, 23,125--23,131.

 

Davis, K.J., D.H. Lenschow, S.P. Oncley, C. Kiemle, G. Ehret, A. Giez, and

J. Mann, 1997: The role of entrainment in surface-atmosphere interactions over

the boreal forest.   it J. Geophys. Res. ,     102 , D24, 29219--29230. 



Oncley, S.P., D.H. Lenschow, K.J. Davis, and T.L. Campos, 1997: Regional-scale

surface flux observations across the boreal forest during BOREAS.

  it J. Geophys. Res. ,     102 , D24, 29147--29154.



Sun, J., D.H. Lenschow, L. Mahrt, T.L. Crawford, R.J. Dobosy, K.J. Davis, S.P.

Oncley, J.I. MacPherson, Q. Wang, and R.L. Desjardins, 1997: Lake-induced

atmospheric circulations during BOREAS.   it J. Geophys. Res. ,     102 , 

D24, 29155--29166.



Russell, L.M., D.H. Lenschow, K.K. Laursen, P.B. Krummel, S.T. Siems, A. Bandy,

D. Thornton, and T.S. Bates, 1998: Bidirectional mixing in an ACE-1 marine PBL

overlain by a second turbulent layer.   it J. Geophys. Res. ,     103 ,

No. D13, 16411--16432.



Hills, A.J., D.H. Lenschow, and J.W. Birks, 1998: Fast dimethyl sulfide

measurement by fourine-induced chemiluminescence.   it Anal. Chem. ,

    70 , 1735--1742.



Lenschow, D.H., I.R. Paluch, A.R. Bandy, D.C. Thornton, D.R. Blake and

I. Simpson, 1999: Use of a

mixed-layer model to estimate dimethyl sulfide flux and application to other

trace gas fluxes.     J. Geophys. Res. ,     104 . 16275--16295.



Lenschow, D.H., P.B. Krummel, and S.T. Siems, 1999: Measuring entrainment,

divergence and vorticity on the mesoscale from aircraft.   it J. Atmos. and 
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PATRICIA ANA MATRAI



PRESENT POSITION:		Research Scientist, Principal Investigator

WORK ADDRESS:		Bigelow Laboratory for Ocean Science

	180 McKown Point Rd

	West Boothbay Harbor, ME 04578

	(207) 633-9614



EDUCATION:		B.S., Marine Biology, 1981, Universidad de Concepción, Concepción, 	Chile

				M.S., Oceanography, 1984, Scripps Institution of Oceanography (SIO), 				University of California, San Diego (UCSD). 

		Ph.D., Biological Oceanography, 1988, SIO, UCSD



PROFESSIONAL EXPERIENCE:

1981 - 1982			Research Biologist, Dept. of Marine Biology and Technology, Pontificia 				Universidad Católica de Chile, Talcahuano, Chile.

1988		Postdoctoral Researcher, SIO, UCSD.

1989 - 1993		Research Assistant Professor, Marine & Atmospheric Chemistry, RSMAS, University of Miami

1994		Research Associate Professor, Marine & Atmospheric Chemistry, RSMAS, University of Miami

1994 -1997		Associate Professor, Marine & Atmospheric Chemistry, RSMAS, University of Miami

1995 -		Principal Investigator, Bigelow Laboratory for Ocean Science

1996 -		Adjunct Faculty, Department of Life Sciences, University of New England



EDITORIAL RESPONSIBILITIES:

1984 - 1988,	Spanish Editor, California Cooperative Oceanic Fisheries Investigations (CalCOFI), SIO, UCSD.

Reviewer -	Limnology and Oceanography, ACS Symposium Series, Journal of Geophysical Research, Marine Biology, MEPS, Marine Chemistry, Journal of Marine Systems,  NSF, NASA, DOE, NOAA, NERC-UK.



OTHER PROFESSIONAL ACTIVITIES:

2000 - 		Member of the U.S. SOLAS Organizing Committee

1999-		Ocean-Atmosphere-Ice Interactions (OAII), Scientific Steering Committee

1998 - 2000	Member of the International Organizing Committee for Surface Ocean-Lower Atmosphere Study (SOLAS) (ended February) 

1994 - 1999	Member of  Scientific Steering Committee for the International Global Atmospheric 			Chemistry Project (IGAC) of the International Geosphere-Biosphere Program (IGBP).

1990 -		NASA, NSF, DOE, CONECYT Mail and Panel Reviewer 



GRADUATE STUDENTS:

Students: S. Saemundsdottir (M.S., 1993-96)

Thesis Committee: D. King (PhD, 1992-96), M. MacGuire (PhD, 1994-97)

Postdoctoral Fellows: Wayne Grozsko (1998)

�Scientific Collaboration (past 4 years):

Drs. William Balch, Richard Eppley (PhD advisor), Jim Butler, Maureen Keller, Eric Saltzman, Maria Vernet, Shari Yvon-Lewis.



SCIENTIFIC INTERESTS:



Oceanic sulfur cycling, biological production and consumption of organic sulfur and halogenated compounds, biological cycling of trace metals, physiological ecology of phytoplankton and atmospheric interactions.



5 RELEVANT PUBLICATIONS:



1999	Gabric, A., P.A. Matrai, and M. Vernet. “Modelling the production and cycling of DMSP and DMS during the vernal bloom in the Barents Sea”.  Tellus, 51B:919-937.



Keller, M.D., R. Kiene, and Matrai, P.A. “Production of glycine betaine (GBT) and 	                              dimethylsulfonio propionate (DMSP) in batch cultures of marine phytoplankton”. Mar. 	                              Biol., 135:237-248.



Keller, M.D., R. Kiene, and Matrai, P.A.“Production of glycine betaine (GBT) and dimethylsulfonio propionate (DMSP) in nitrogen-limited chemostats cultures of marine phytoplankton”, Mar. Biol.,135:249-257.



1998	Saemundsdottir, S. and P. A. Matrai. “Methyl bromide production by phytoplankton cultures”, Limnol. Oceanogr., 43:81-87.



1997 	Matrai P. A. and M. Vernet. “Dynamics of the vernal bloom in the marginal ice-zone of 		the Barents Sea:  DMS and DMSP budgets”. J. Geophysical Res., 102:22965-22979.



5 OTHER PUBLICATIONS:



1996	Matrai, P. A., D. J. Cooper, and E. S. Saltzman.  "Oceanic DMS emissions 				associated with frontal condition across a Gulf Stream meander."  J. of Marine Systems, 			7:1-8.



1995	Matrai, P. A., M. Vernet, R. Hood, A. Jennings, D. Saemundsdottir and E. Brody.  "Light-		dependent production of DMS and carbon incorporation by polar strains of Phaeocystis 			spp."  Mar. Biol, 124:157-167.



1994	Matrai, P. A. and M. D. Keller.  "Total organic sulfur and dimethylsulfoniopropionate 			(DMSP) in marine phytoplankton:  Intracellular variations."  Marine Biology, 119:61-68.

		

1993	Matrai, P. A., W. M. Balch, D. J. Cooper and E. S. Saltzman.  "Ocean Color and 			Atmospheric DMS:  On Their Mesoscale Variability."  JGR-Atmospheres, 98:23469-			23476.



	Matrai, P. A. and M. D. Keller.  "Dimethylsulfide in a large-scale coccolithophore bloom 		in the Gulf of Maine."  Continental Shelf Research, 13:831-843.

					

�JOYCE E. PENNER



PERSONAL



Present Position:		  Professor, University of Michigan

Office Address:		  Atmospheric, Oceanic, and Space Physics

			  2455 Hayward

			  Ann Arbor, MI 48109-2143

EDUCATION



B.A.,  1970,  	University of California, Santa Barbara

M.S.,  1972,	  Harvard University, Cambridge, MA

Ph.D., 1977,	  Harvard University, Cambridge, MA



POSITIONS HELD



1977–1996	Physicist, Lawrence Livermore National Laboratory, Livermore, CA

1987–1996	Group Leader, Lawrence Livermore National Laboratory, Livermore, CA

1993		Visiting Lecturer, University of California at Davis

1993–1995	Division Leader, Global Climate Research Division, Lawrence Livermore 	National Laboratory, Livermore, CA

1996-		Professor, University of Michigan



SPECIAL INTERESTS



Urban, regional and global tropospheric chemistry and budgets, cloud and aerosol interactions and cloud microphysics, climate and climate change, model development and interpretation



SELECTED PROFESSIONAL ACTIVITIES



Member, UCAR Scientific Programs Evaluation Committee (1995-1998)

Member, National Research Council's Committee on Geophysical and Environmental Data (CGED) (1995-1998)

Member, International Commission on Atmospheric Chemistry and Global Pollution, 1994-present.

Secretary, Atmospheric Sciences Section of the American Geophysical Union, 1994-1996.

Member, Organizing Committee for the World Climate Research Program Workshop on the Transport and Scavenging of Trace Constituents by Clouds in Global Models, August 1995.

Associate Editor, Journal of Climate (1993-1998)

Associate Editor, Journal of Geophysical Research-Atmospheres (1992-1998)

Program Co-Chairman, 1994, Fifth International Conference on Carbonaceous Particles in the Atmosphere, August 22-25, 1994.

Member, NASA Global Tropospheric Chemistry Ad-hoc Advisory Panel (1992–present)

Member, UCAR Climate Modeling, Analysis, and Prediction Scientific Advisory Council (1993- 1997)

Member, Board of Directors, American Association for Aerosol Research (1991–1993)

Member, California Air Resources Board Modeling Advisory Committee (1989–1992)



GRADUATE STUDENTS AND POSTDOCTORAL SCHOLARS



Doctoral Students :  C. Atherton

Postdoctoral scholars:  J. Dignon, C. Chuang, C. Liousse, C. Price, D. Erickson�MAJOR ACCOMPLISHMENTS 

	

Joyce Penner is a leading expert on the interactions of chemistry, aerosols, and their effects on the climate system and has played an active role in recognition of the effect of aerosols on climate, organizing several meetings on these topics including, most recently, the 5th International Conference on Carbonaceous Particles in the Atmosphere.



Dr. Penner's work on aerosols began in early 1983, when Turco and co-workers as well as Crutzen and Birks pointed out the possible large climate effects of smoke aerosols from fires initiated in the aftermath of a large-scale war. Dr. Penner developed models to study the processes of coagulation and aerosol scavenging by clouds in the early smoke plumes (Penner, et al., 1986; Penner and Porch, 1987; Edwards and Penner, 1988). The inclusion of these processes both altered the total amount of smoke injected into the free troposphere and its optical properties. Incorporation of these processes could, therefore lead to large uncertainties in the evaluation of the effects of a nuclear war (Penner, 1986). Later evaluations of the effects of nuclear war, recognized the importance of including these effects (Ghan et al., 1989).



Dr. Penner's work has also had a major influence on the study of tropospheric chemical cycles. She developed a simplified treatment for the chemical interactions within the nitrogen cycle in the troposphere and used a three-dimensional model together with comparison to observations to place constraints on the sources of nitrogen in the troposphere, especially that from lightning. Estimates for the lightning source of NOx have varied from 2 to  over 100 Tg, but Dr. Penner's work was able to constrain it to the range 2 to 10 Tg (Penner et al., 1991). In the continuing development of three-dimensional chemical transport models for the troposphere, Dr. Penner has also played a role in promoting 3-dimensional model intercomparison studies. These studies are aimed at understanding the adequacy of transport and scavenging processes in 3-D models. Dr. Penner participated in 2 model intercomparison workshops and helped to organize the World Climate Research Program Workshop on the Transport and Scavenging of Trace Constituents by Clouds in Global Models in 1995.



After Charlson and co-workers proposed a link between ocean emissions of dimethyl sulfide and cloud albedo, Dr. Penner also began work to understand the sulfur system in the troposphere and its relation to climate and climate change. Schwartz published a challenge to the Charlson hypothesis in 1988, based on an analysis of sulfate from anthropogenic sources mainly in the Northern Hemisphere and observations of cloud albedo. Penner, together with Ghan and Taylor, challenged Schwartz's simplified analysis (Ghan et al., 1989). Based on more complete chemical box-model studies with Kreidenweis et al. (1991), Dr. Penner developed simplified treatments for the sulfur cycle within a global climate model and used this model to quantify the climate forcing and climate response from anthropogenic sulfate aerosols (Taylor and Penner, 1994). This work has had a major effect in understanding how climate has changed over the last hundred years (Santer et al., 1995; 1996; IPCC, 1995).



In addition to her work on the sulfate aerosol system, Dr. Penner began studies of climate forcing from aerosols produced in biomass burning (Penner et al., 1992) as well as absorbing black carbon aerosols from fossil fuel burning (Penner et al., 1993) and organic aerosols (Novakov and Penner, 1993; Liousse et al., 1996). These effects are now recognized as important to include in estimates of the total forcing over the last 100 years (IPCC, 1995).



Dr. Penner's research continues to attempt to add more realistic estimates for the effects of aerosols in climate models and has recently been extended to include realistic methods for treating the indirect forcing by anthropogenic sulfate aerosols (Chuang and Penner, 1995; Chuang et al., 1997; Lohmann et al., 1999; Penner et al. 1999; Penner and Rotstayn, 2000) as well as both direct and indirect forcing estimates for carbonaceous aerosols (Penner et al., 1998; 1999; Grant et al., 1999).
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Penner, J.E., 1982:  Trend prediction for O3:  An analysis of model uncertainty with comparison to detection thresholds, Atmos. Environ., 16, 1109–1115.

Penner, J.E., L.P. Golen, and R.W. Mensing, 1982:  A time series analysis of Umkehr data from Arosa, J. Geophys. Res., 87, 1331–1335.

Penner, J.E., L.C. Haselman, Jr., and L.L. Edwards, 1986:  Smoke plume distribution above large scale fires:  Implications for simulations of ‘nuclear winter’, J. of Clim. and App. Meteor., 25, 1434–1444.  

Penner, J.E., 1986:  Uncertainties in the smoke source term for ‘nuclear winter’ studies, Nature, 324, 222–226.

Penner, J.E. and W.M. Porch, 1987:  Coagulation in smoke plumes after a nuclear war, Atmos. Environ., 21, 957–969. 

Edwards, L.L. and J.E. Penner, 1988:  Potential nucleation scavenging of smoke particles over large fires:  A parametric study, in Aerosols and Climate, Edited by P.V. Hobbs and M.P. McCormick, pp. 423-434, A. Deepak Publishing, Hampton, VA. 

Penner, J.E. and C.R. Molenkamp, 1989:  Predicting the consequences of nuclear war:  Precipitation scavenging of smoke, Aerosol Sci. and Technol., 10, 51–62.

Atherton, C.S. and J.E. Penner, 1988:  The transformation of nitrogen oxides in the polluted troposphere, Tellus, 40B, 380–392.

Ghan, S.J., J.E. Penner, and K.E. Taylor, 1989:  Sulfur, climate change and cloud albedos, Nature, 340, 438. 

Atherton, C.S. and J.E. Penner, 1990:  The effects of biogenic hydrocarbons on the transformation of nitrogen oxides in the troposphere, J. Geophys. Res., 95, 14027-14038.

Ghan, S.J., K.E. Taylor, J.E. Penner, and D. J. Erickson, 1990:  Model test of CCN-cloud albedo climate forcing, Geophys. Res. Lett., 17, 607–610.  

Penner, J.E., 1990:  Cloud albedo,  greenhouse effects, atmospheric chemistry and climate change, J. of the Air and Waste Management  Assoc., 40, 456–461. 

Erickson III, D.J., S.J. Ghan, and J.E. Penner, 1990:  Global ocean-to-atmosphere dimethyl sulfide flux, J. Geophys. Res. 95, 7543–7552.

Kreidenweis, S., J.E. Penner, F.Yin, and J.H. Seinfeld, 1991:  The effects of dimethylsulfide upon marine aerosol concentrations, Atmos. Environ., 25A, 2501–2512.

Penner, J.E., C.S. Atherton, J. Dignon, S.J. Ghan, J.J. Walton, and S. Hameed, 1991:  Tropospheric nitrogen:  A three-dimensional study of sources, distribution, and deposition, J. of Geophys. Res., 96, 959–990. 

Erickson III, D.J., J.J. Walton, S.J. Ghan, and J.E. Penner, 1991:  Three-dimensional modeling of the global atmospheric sulfur cycle:  A first step, Atmos. Environ., 25A, 2513–2520. 

Penner, J.E., H. Eddleman and T. Novakov, 1993:  Towards the development of a global inventory of black carbon emissions, Atmos. Environ., 27A, 1277–1295.

Penner, J.E. 1994: Atmospheric chemistry and air quality, in Changes in Land Use and Land Cover: A Global Perspective, edited by W.B. Meyer and B.L. Turner II, Cambridge University Press, 175-209.

Penner, J.E., S.J. Ghan, and J.J. Walton, 1991:  The role of biomass burning in the budget and cycle of carbonaceous soot aerosols and their climate impact, in Global Biomass Burning, ed. by J. Levine, MIT press, Cambridge, MA, 387–393.

Penner, J.E., R. Dickinson and C. O’Neill, 1992:  Effects of aerosol from biomass burning on the global radiation budget, Science, 256, 1432-1434.  

Penner, J.E., R.J. Charlson, J.M. Hales, N. Laulainen, R. Leifer, T. Novakov, J. Ogren, L.F. Radke, S.E. Schwartz, and L. Travis, 1994:  Quantifying and minimizing uncertainty of climate forcing by anthropogenic aerosols, Bulletin of the American Meteorological Society, 75, 375–400.

Novakov, T. and J.E. Penner, 1993:  Large contribution of organic aerosol to cloud-condensation-nuclei concentrations, Nature, 365, 823–826.

Novakov, T., C. Rivera-Carpio, J. E. Penner, and C. F. Rogers, 1994:  The effect of anthropogenic sulfate aerosols on marine cloud droplet concentrations, Tellus, 46B, 132–141.

Chuang, C.C. and J.E. Penner, 1995:  Effects of anthropogenic sulfate on cloud drop nucleation and optical properties, Tellus, 47B, 566-577.

Taylor, K.E. and J.E. Penner, 1994: Response of the climate system to atmospheric aerosols and greenhouse gases, Nature, 369, 734-737. 

Penner, J.E., 1995: Carbonaceous aerosols influencing atmospheric radiation: black and organic carbon, in Aerosol Forcing of Climate, ed. R.J. Charlson and J. Heintzenberg, John Wiley and Sons, Chichester, 91-108.

Santer, B.D., K.E. Taylor, T.M.L. Wigley, J.E. Penner, U. Cubasch, and P.D. Jones, 1995: Towards the detection and attribution of an anthropogenic effect on climate, Climate Dynamics, 12, 77-100.

Penner, J.E., J. Austin, D. Cariolle, H. Kelder, A. Kylling, M.J. Prather, B. Steil, and J. Sundet, 1995: Issues Relevant to the Development of Coupled Chemistry/Climate Models, in Atmospheric Ozone as a Climate Gas General Circulation Model Simulations, ed. by W.-C. Wang and I.S.A. Isaksen, Springer-Verlag, 47-61.

Penner, J.E., C.A. Atherton, and J. Dignon, 1995: Tropospheric Chemistry Research in the U.S.: 1991-1994, Reviews of Geophysics, Supplement, U.S. National Report to International Union of Geodesy and Geophysics 1991-1994, 749-758. 
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Liousse, C., J.E. Penner, C. Chuang, J.J. Walton, H. Eddleman, and H. Cachier, 1996: A Three-dimensional model study of carbonaceous aerosols, J. Geophys. Res., 101, 19,411-19,432.
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Chuang, C.C., J.E. Penner, K.E. Taylor, A.S. Grossman, and J.J. Walton, 1997: An assessment of the radiative effects of anthropogenic sulfate, J. Geophys. Res., 102, 3761-3778.
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Laboratory for Atmospheric Chemistry

Center for Global Change Science

Department of Earth, Atmospheric and Planetary Sciences

Massachusetts Institute of Technology

Cambridge, MA 02139-4307

Email: pszenny@mit.edu

Phone: (617) 258�7772; Fax: (617) 253�9886



Biographical Sketch:

	Dr. Pszenny’s research interests concern the chemistry of the marine atmosphere. Specific interests include (i) the role of atmospheric aerosols in biogeochemical cycles of N, S and other elements, (ii) how aerosols—sea salt aerosols in particular—affect marine boundary layer photochemical processes, and (iii) implications of the above for climate forcing.

	Dr. Pszenny began his independent research career with NOAA in the mid–1980’s when the notion arose that aerosols produced from reduced sulfur species of marine biogenic origin may be part of a climate regulation mechanism. He was among the first to investigate the size distribution of aerosol sulfur in the Antarctic and equatorial Pacific marine boundary layers. He co–organized a major experiment in the North Atlantic in 1988 among whose results were (i) a first assessment based on measurements of the roles of dimethylsulfoxide and dimethylsulfone in the atmospheric S cycle, (ii) evidence that a significant fraction of sulfur dioxide is converted to sulfate in sea salt aerosols, and (iii) evidence of “unexplained” chloride loss from sea salt aerosols. Since then he, colleagues from the University of Virginia, and others have sought to test the hypothesis that these chloride deficits result from release of chlorine species much more reactive than hydrogen chloride from sea salt aerosols. This work included development of an improved experimental technique for estimating aerosol pH.

	Since 1993 Dr. Pszenny’s principal activity has been to serve as executive officer for the International Global Atmospheric Chemistry (IGAC) Core Project of the International Geosphere–Biosphere Programme (IGBP). In this role he has helped to frame discussions of the future course of global atmospheric–biospheric chemistry research, how this research will be coordinated internationally and interfaced with that of other elements of the IGBP, and how its findings will improve understanding of key biogeochemical cycles and reduce the scientific uncertainties that hinder prediction of climate change.

	Dr. Pszenny has published more than 30 peer�reviewed scientific papers, 8 as lead�author. He has also authored several newsletter articles describing IGAC accomplishments and edited a number of IGAC planning documents.

	Date of Birth:		September 1, 1953

	Location:		Peabody, Massachusetts

�Education	B.S., Chemistry, 1974, Boston College, Chestnut Hill, Massachusetts

	M.S., Chemistry, 1978, Boston College, Chestnut Hill, Massachusetts

	Ph.D., Oceanography, 1987, University of Rhode Island, Kingston



Current	Core Project Officer, International Global Atmospheric Chemistry (IGAC)

Position		Core Project of the International Geosphere-Biosphere Programme (IGBP), Massachusetts Institute of Technology, Cambridge, MA (1993-present)



Previous	•Adjunct Assistant Professor, University of Miami	1990-1992

Professional	•Research Oceanographer, NOAA/AOML, Miami, Florida	1987-1992

History	•Research Assistant, University of Virginia	1985-1986

	•Graduate Research Assistant, University of Rhode Island	1978-1984

	•Scientist, Energy Resources Company, Cambridge, MA	Summer 1977

	•Fellow, New England Consortium on Environ. Protection	Summer 1974

	•Teaching Assistant, Boston College	1973-1978



Other	•Leader, NOAA research group on trace gas and aerosol chemistry	1987-1992

Relevant	•Chief scientist, 3 research cruises	1988-1992

Experience	•Participating scientist, 9 research cruises totaling 338 sea days	1983-199

	•Participating scientist, 6 field campaigns at remote marine sites	1979-1999



Closely related tpublications



Hitchcock, G.L., D.B. Olson, G.M. Knauer, A.A.P. Pszenny, and J.N. Galloway, New production and horizontal diffusion in the Sargasso Sea, Global Biogeochem. Cycles, 4, 253-265, 1990.

Knap, A., T. Jickells, A. Pszenny, and J. Galloway, Significance of atmosphere-derived fixed nitrogen on the productivity of the Sargasso Sea, Nature, 320, 158-160, 1986.

Pszenny, A.A.P., W.C. Keene, D.J. Jacob, S. Fan, J.R. Maben, M.P. Zetwo, M. Springer-Young, and J.N. Galloway, Evidence of inorganic chlorine gases other than hydrogen chloride in marine surface air, Geophys. Res. Lett., 20, 699-702, 1993.

Pszenny, A.A.P., R.G. Prinn, G.L. Kleiman, X. Shi, and T.S. Bates, Nonmethane hydrocarbons in surface waters, their sea-air fluxes and impact on OH in the marine boundary layer during ACE–1, J. Geophys. Res., 104, 21,785-21,801, 1999.

Sievering, H., E. Gorman, T. Ley, A. Pszenny, M. Springer-Young, J. Boatman, Y. Kim, C. Nagamoto, and D. Wellman, Ozone oxidation of sulfur in sea-salt aerosol particles during the Azores Marine Aerosol and Gas Exchange experiment, J. Geophys. Res., 100, 23,075-23,081, 1995.



Other relevant publications



Galloway, J.N., and 36 coauthors (including A.A.P. Pszenny), Sulfur and nitrogen cycling in the North Atlantic Ocean's atmosphere: A synthesis of field and modeling results, Global Biogeochem. Cycles, 6, 77-100, 1992.

Huebert, B.J., A. Pszenny, and B. Blomquist, The ASTEX/MAGE experiment, J. Geophys. Res., 101(D2), 4319-4329, 1996.

Keene, W., R. Sander, A. Pszenny, R. Vogt, P. Crutzen, and J.N. Galloway, Aerosol pH in the marine boundary layer: A review and model evaluation, J. Aerosol Sci., 29, 339-356, 1998.

Pszenny, A.A.P., J.N. Galloway, R.S. Artz, and J.F. Boatman, Overview of the 1988 GCE/CASE/WATOX studies of biogeochemical cycles in the North Atlantic region, Global Biogeochem. Cycles, 4, 121-131, 1990.

Pszenny, A., A. Castelle, J. Galloway, and R. Duce, A study of the sulfur cycle in the Antarctic marine boundary layer, J. Geophys. Res., 94, 9818-9830, 1989.

�Synergistic Activities



Member, Planning Committee for US contribution to the Surface Ocean–Lower Atmosphere Study (SOLAS), 1999-present

Editor, IGACtivities NewsLetter of the International Global Atmospheric Chemistry (IGAC) Project, June 1995-present (issued quarterly to approximately 3,000 recipients worldwide)

Chief Scientist, Atlantic Stratocumulus Transition Experiment / Marine Aerosol and Gas Exchange cruise, NOAA Ship Malcolm Baldrige, 1992; co-author of overview paper: Huebert, B.J., A. Pszenny, and B. Blomquist, The ASTEX/MAGE experiment, J. Geophys. Res., 101(D2), 4319-4329, 1996

Member, Editor Search Committee, Journal of Geophysical Research - Atmospheres, November 1995-February 1996

Chief Scientist, Global Change Expedition - Coordinated Air-Sea Experiment - Western Atlantic Ocean Experiment (GCE/CASE/WATOX) cruise, NOAA Ship Mt. Mitchell, 1988; guest co-editor, GCE/CASE/WATOX special issues of Global Biogeochemical Cycles (Vol. 4, Nos. 2-4, 1990); co-author of overview paper (Pszenny, A.A.P., J.N. Galloway, R.S. Artz, and J.F. Boatman, Overview of the 1988 GCE/CASE/WATOX studies of biogeochemical cycles in the North Atlantic region, Global Biogeochem. Cycles, 4, 121-131, 1990



Collaborators 1996-1999 (country is USA unless indicated otherwise)



�C. Abonnel, unknown

H. Akimoto, U. Tokyo, JPN

R. Arimoto, New Mexico State U.

T. Bates, NOAA/AOML

B. Blomquist, U. Hawaii

B. Bonsang, CFR/CNRS, FRA

G. Brasseur, MPI-Hamburg, GER

T. Carsey, NOAA/AOML

D. Churchill, unknown

P. Crutzen, MPI-Mainz, GER

R. Dickerson, U. Maryland

B. Doddridge, U. Maryland

M. Farmer, NOAA/AOML

C. Fischer, NOAA/AOML

J. Galloway, U. Virginia

S. Howell, U. Hawaii

B. Huebert, U. Hawaii

T. Jensen, Spec, Inc.

K. Kawamura, Hokkaido U., JPN

W. Keene, U. Virginia

Y. Kim, KJIST, KOR

G. Kleiman, MIT

S. Kreidenweis, Colorado State U.

D. Martin, CFR/CNRS, FRA

J. Merrill, U. Rhode Island

C. O'Dowd, UMIST, GBR

R. Prinn, MIT

P. Quinn, NOAA/PMEL

V. Ross, unknown

E. Saltzman, NSF & U. Miami

R. Sander, MPI-Mainz, GER

X. Shi, unknown

H. Sievering, U. Colorado-Denver

M. Smith, UMIST, GBR

I. Sokolik, U. Colorado-Boulder

A. Spivack, North Carolina State U.

M. Springer-Young, retired

K. Suhre, CNRS, FRA

M. Tsivou, unknown

R. Vogt, MPI-Mainz, GER

C. Volpe, unknown

M. Wahlen, Scripps Inst. of Oceanography

�

Graduate and post-doctoral advisors



M.S.: Irving J. Russell, deceased

Ph.D.: Robert A. Duce, Texas A&M University

Post-doctoral: James N. Galloway, University of Virginia



Thesis advisories and post-graduate scholar sponsorships



Last 5 years: None; total 1.
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Curriculum Vita



Richard Hendrik Wanninkhof



	Date of Birth:	June 2, 1958

	Place of Birth:	Norg, The Netherlands (United States Citizen)



Present Position:

Oceanographer at the Atlantic Oceanographic and Atmospheric Laboratory (AOML) of the National Oceanographic and Atmospheric Administration (NOAA) in Miami.

Adjunct professor of the Rosenstiel School of Marine and Atmospheric Science of the University of Miami.



Educational Background:

Ph.D.   	Geology  	Columbia University  	1986

M. Phil. 	Geology 	Columbia University 	1984

M.A.  	Geology 	Columbia University 	1983

B.A. 	Chemistry 	Berea College Ky.   	1980



Current Research Interest:

Study of gas transfer in the open ocean, including development of methods for short-term measurements and relating gas transfer to environmental forcing.

Investigation of advection and dispersion in aquatic systems using deliberate tracers.

Study of the oceanic inorganic carbon system and the influence of the ocean on the global carbon cycle.



Professional Activities:

Member of: US SOLAS planning committee; US JGOFS Steering Committee; Carbon Observations Advisory group; Carbon Modeling Consortium; Scientific Advisory Committee of the Carbon Cycle Science Plan; Advisory committee of  CICOR & CIMAS cooperative institutes; NOAA Informal Climate Council.



Recent Publications:

Wanninkhof, R., S. Doney, T.-H. Peng, J.L. Bullister, K. Lee, and R.A. Feely, Comparison of methods to determine the anthropogenic CO2 invasion into the Atlantic Ocean, Tellus, 51B, 511-530, 1999.

Wanninkhof, R., E. Lewis, R.A. Feely, and F.J. Millero, The optimal carbonate dissociation constants for determining surface water pCO2 from alkalinity and total inorganic carbon, Mar. Chem., 65, 291-301, 1999.

Wanninkhof, R., and W.M. McGillis, A cubic relationship between gas transfer and wind speed, Geophys. Res. Let.,  26, 1889-1893, 1999.

Wanninkhof, R., and R. A. Feely, fCO2 dynamics in the Atlantic, Pacific, and South Indian Ocean, Marine Chemistry, 60, 15-31, 1998.

Wanninkhof, R., R. A. Feely, H. Chen, C. Cosca, and P. Murphy, Surface water f CO2 in the Eastern Equatorial Pacific during the 1992-93 El Niño, J. Geophys. Res., 101, 16333-16343, 1996.

Wanninkhof, R., and M. Knox, Chemical enhancement of CO2 exchange in natural waters, Limnology and Oceanography, 41, 689-698, 1996.



Recent Publications, co-author:

Feely, R.A., R. Wanninkhof, T. Takahashi, and P. Tans, The influence of El Niño on the equatorial Pacific contribution to atmospheric CO2 accumulation, Nature, 398, 597-601, 1999.

Doney, S. C., J. L. Bullister, and R. Wanninkhof, Climatic variability in ocean ventilation rates diagnosed using chlorofluorocarbons, Geophys. Res. Let., 25, 1399-1402, 1998.

Lee, K., R. Wanninkhof, T. Takahashi, S. Doney, and R.A. Feely, Low interannual variability in recent oceanic uptake of atmospheric carbon dioxide, Nature, 396, 155-159, 1998.

Peng, T.-H., R. Wanninkhof, J. Bullister, R. Feely, and T. Takahashi, Quantification of decadal anthropogenic CO2 uptake in the ocean based on dissolved inorganic carbon measurements, Nature, 396, 560-563, 1998. 







Vitae US SOLAS planners
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