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Introductory Remarks 
 

In 1984, the National Academy of Sciences recommended initiation of a Global Tropospheric 
Chemistry Program (GTCP) in recognition of the central role of tropospheric chemistry in 
global change.  Envisioned as the U.S. national component of an ultimately international 
research effort, GTCP calls for the systematic study, supported by numerical modeling, of (1) 
biological sources of atmospheric chemicals; (2) global distributions and long-range transport 
of chemical species; and (3) reactions in the troposphere that lead to the conversion, 
redistribution, and removal of atmospheric chemicals. 

 
NASA's contribution to GTCP is the Global Tropospheric Experiment (GTE), which utilizes 
large, extensively instrumented aircraft-ideal platforms for many atmospheric chemistry 
experiments as primary research tools. While GTE began primarily as an aircraft-based 
program supplemented by ground-based measurements,  satellite data and model analyses now 
play an important role.  Space Shuttle observations of tropospheric carbon monoxide distribu-
tions have helped to plan and direct the course of expeditions over tropical rain forests.  
Landsat land-surface images have facilitated the extrapolation of regional arctic-tundra 
measurements into global-scale conclusions. Weather data returned by environmental satellites 
and model analyses have guided flight planning for research aircraft.  Modeling studies also 
play a critical role in interpreting the mission measurements. 

 
Our knowledge of tropospheric chemistry is limited primarily by measurement capabilities.  A 
first task of GTE was therefore to foster development of the new technologies and experimental 
techniques required for major research advances.  These were evaluated through a series of 
rigorous intercomparisons called the Chemical Instrumentation Test and Evaluation (CITE) 
project. The CITE projects were designed to validate the instruments developed for GTE 
measurements through rigorous intercomparisons under actual field conditions.  The three 
CITE projects completed to date have established the credibility (or, in some cases, the 
limitations) of powerful new techniques for atmospheric-chemistry measurements; calibrated 
these new techniques through comparisons with older, proven approaches and provided 
important new data on trace-gas concentrations in the clean-air regions that served as test sites. 
 
The initial GTE field expeditions-the Atmospheric Boundary Layer Experiment (ABLE) 
projects-were designed to probe the interactions between the biosphere and the atmosphere. 
Nowhere is the atmosphere-biosphere interaction more pronounced than within the atmospheric 
boundary layer-the lowest few hundred meters of the atmosphere.  Upward through this layer 
rise trace gases emitted by the biosphere or produced by industrial activity and combustion.  
And downward through this layer settle gases and aerosols formed by atmospheric chemistry 
processes, destined for final deposition on land and sea. Expeditions have now been completed 
in three ecosystems that are known to exert a major influence over global tropospheric 
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chemistry and that are being profoundly affected by natural processes, human activities, or 
both.  These are the tropical Atlantic Ocean (ABLE-1), the Brazilian rain forest (ABLE-2), and 
the northern wetlands (ABLE-3). 
 
Because of the great importance of trace-gas fluxes and their coupling to the global 
atmosphere, the first extensive GTE field studies were focused on these processes.  The 
southern tropical Atlantic Ocean was the site of one of these large-scale experiments-Transport 
and Chemistry near the Equator in the Atlantic (TRACE-A).  It  built upon ABLE-2 results in 
the Amazon and the research of French, German, and African scientists in Africa to investigate 
the distribution of atmospheric trace gases over the tropical South Atlantic. 
 
By the early 1990s, progress in instrumentation and the accumulation of additional expedition 
experience permitted studies of atmospheric chemistry over the Pacific Basin.  Over this vast 
area is found some of the cleanest air on Earth.  But around its rim are the most rapidly 
growing economies in the world.  The retention of air quality in this area therefore poses 
perhaps the ultimate challenge to both science and governments.  The projects designed to meet 
this challenge were collectively called the Pacific Exploratory Missions, or PEM.  At present, 
four missions have been completed: (1) PEM-West A and B, which carried out measurements 
of the chemical composition of the air leaving the Asian continent, studied its transport to the 
central Pacific, and evaluated its impact there; (2) PEM-Tropics A, which  studied the latitude 
and altitude dependence of trace-gas and aerosol concentrations over the central Pacific from 
Peru to New Zealand; and (3) PEM-Tropics B, which focused on the tropical Pacific rain 
forests and air-sea interactions.  These projects have involved most of the Pacific Rim nations. 
 The results have provided profound new insights into chemical changes within clean-air 
regions around the world. 
 
In early spring 2001, GTE revisited the western Pacific for the Transport and Chemical 
Evolution over the Pacific (TRACE-P) mission.  The two major objectives, (1) chemistry of air 
emerging from Asia and (2) the chemical evolution of that air as it moves away from Asia, and 
recent improvements in instrumentation allow deeper understanding of these phenomena than 
was possible during the PEM West missions.       
 
GTE projects scheduled over the next several years will investigate the global distributions of 
atmospheric chemical species and the photochemical and transport processes that control large-
scale atmospheric chemistry.  Table 1 summarizes the GTE missions to date.  
 
The purpose of this bibliography is to provide a single reference for the many publications and 
presentations (Table 2 indicates the major meetings at which GTE papers were presented) made 
possible by the GTE Project to date.  It is hoped that by expanding  visibility for GTE and 
related missions, increased scientific collaboration will occur. The citations are organized by 
mission.  Inevitably, some citations have been unintentionally overlooked, and the reader is 
requested to bring these to the attention of the Project Office for inclusion in future 
bibliography  updates. 
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Known publications and presentations for the Northern Wetlands Study (NOWES) and 
Southern African Fire-Atmosphere Research Initiative (SAFARI-92) have been included 
because of the close coordination (objectives, time and space) between these and GTE 
missions. Related publication and presentation citations are generally from work not sponsored 
by GTE, but utilize the same instruments as in GTE for another mission or make the same 
measurements at the same location as GTE or are studies of the same atmospheric phenomena 
which are a GTE focus.  These sections also include citations for GTE work not specific to any 
one mission.    
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Table 1.  GTE Field Expeditions 
 

Expedition Date Location 
CITE-1 11/83 Hawaii 
CITE-1 4/84 Pacific-CA coast 
ABLE-1 6/84 Barbados 

ABLE-2A 8/85 Amazon 
CITE-2 8/86 Western US 

ABLE-2B 5/87 Amazon 
ABLE-3A 7/88 Alaska 
CITE-3 8/89 Atlantic-VA & Brazil 

ABLE-3B 7/90 Canada 
PEM-West A 10/91 Western Pacific 
TRACE-A 9/92 Brazil, S. Atlantic, SW Africa 

PEM-West B 2/94 Western Pacific 
PEM-Tropics A 8/96 Tropical Pacific 
PEM-Tropics B 3/99 Tropical Pacific 

TRACE-P 2/01 Western Pacific 
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Table 2.  GTE Results Presentations at Major  
AGU and IGAC Meetings 

 
Date Name Location No. 

Sess. 
No. 

Pres. 
Mission 

5/30-6/3 1983 AGU Spring  Meeting Baltimore - -  
12/5-10 1983 AGU Fall  Meeting San Francisco - -  
5/14-17 1984 AGU Spring  Meeting Cincinnati - -  
12/3-7 1984 AGU Fall  Meeting San Francisco 1 12 CITE-1 
5/27-31 1985 AGU Spring  Meeting Baltimore - 13 ABLE-1 
12/9-13 1985 AGU Fall  Meeting San Francisco - 2  
5/19-23 1986 AGU Spring  Meeting Baltimore 2 27 ABLE-2A 
12/8-12 1986 AGU Fall  Meeting San Francisco - -  
5/18-21 1987 AGU Spring  Meeting Baltimore - -  
12/7-11 1987 AGU Fall  Meeting San Francisco 1 17 CITE-2 
5/16-20 1988 AGU Spring  Meeting Baltimore 3 40 ABLE-2B 
12/5-9 1988 AGU Fall  Meeting San Francisco - 1  
5/7-12 1989 AGU Spring  Meeting Baltimore 2 49 ABLE-3A 
12/4-8 1989 AGU Fall  Meeting San Francisco - -  
5/7-11 1990 AGU Spring  Meeting Baltimore - -  
12/3-7 1990 AGU Fall  Meeting San Francisco 2 23 CITE-3 
5/28-31 1991 AGU Spring  Meeting Baltimore 4 29 ABLE-3B 
12/9-13 1991 AGU Fall  Meeting San Francisco - 1  
5/12-16 1992 AGU Spring  Meeting Montreal - -  
8/17-21 1992 AGU W. Pacific 

Geophys.  
Hong Kong 2 23 PEM-West A 

12/7-11 1992 AGU Fall  Meeting San Francisco - -  
5/24-28 1993 AGU Spring  Meeting Baltimore - -  
4/18-22/93 1st IGAC Scientific 

Conference  
Eilat, Israel 1 16 PEM-West A, 

SAFARI-92,  
TRACE-A 

12/6-10 1993 AGU Fall  Meeting San Francisco - 30 SAFARI-92 
5/23-27 1994 AGU Spring  Meeting Baltimore - 2  
8/17-21 1994 AGU W. Pacific 

Geophys.  
Hong Kong - 4 PEM-West A & B 

9/5-9/94 2nd IGAC Scientific 
Conference 

Fuji-Yoshida, 
Japan 

- 18 PEM-West A & B, 
TRACE-A,  
SAFARI-92 

12/5-9 1994 AGU  Fall  Meeting San Francisco - 4  
5/30-6/2 1995 AGU Spring  Meeting Baltimore - 2  
10/9-14 1995 WMO-IGAC Meeting Beijing, China - 7  
12/11-15 1995 AGU Fall  Meeting San Francisco - 6  
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Date Name Location No. 
Sess. 

No. 
Pres. 

Mission 

5/20-24 1996 AGU Spring  Meeting Baltimore - 2  
12/15-19 1996 AGU Fall  Meeting San Francisco - 6  
5/27-30 1997 AGU Spring  Meeting Baltimore - -  
12/8-12 1997 AGU Fall  Meeting San Francisco - 14  
5/26-29 1998 AGU Spring Meeting Boston - 4  
7/21-24 1998 AGU W. Pacific 

Geophys. 
Taipei, Taiwan - 1  

12/6-10 1998 AGU Fall Meeting San Francisco - 7  
5/31-6/4 1999 AGU Spring Meeting Boston - 6  
12/13-17 1999 AGU Fall Meeting San Francisco - 5  
5/30-6/3 2000 AGU Spring Meeting Washington 

D.C. 
3 36 PEM-Tropics B 

6/27-30 2000 AGU W. Pacific 
Geophys. 

Tokyo, Japan - 3  

12/15-19 2000 AGU Fall Meeting San Francisco - 1  
5/29-6/2 2001 AGU Spring Meeting Boston - 2  
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Table 3.  Summary of GTE Publications and Presentations 
(in chronological order by mission) 

 

Mission No. Publications 
No. 

Presentations 
No. Media 

Articles 
CITE-1 36 17 - 
ABLE-1 4 10 - 

ABLE 2A 48 29 1 
CITE-2 19 17 - 

ABLE-2B 64 58 11 
ABLE-3A 35 48 - 
CITE-3 24 24 2 

ABLE-3B 29 32 1 
PEM-West A 49 53 - 
TRACE-A 60 20 14 

PEM-West B 44 21 - 
PEM-Tropics A 53 30 10 
PEM-Tropics B 41 45 2 

TRACE-P - - 2 
Other Related 
Publications 

22 - - 

Other Related 
Presentations 

- 18 - 

GTE Workshop 12 - - 
Totals 540 422 43 
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Summary of ABLE-2A Special Publications and Presentations  
 
ABLE-2A SPECIAL PUBLICATIONS: 
  
 J. Geophys. Res., 93, 20 February 1988 
  
ABLE-2A SPECIAL PRESENTATIONS: 
  
 1986 AGU Spring Meeting, Baltimore, MD, 19-22 May 1986 
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ABLE-2A Media Coverage 
 
1. “Laser sheds new light on atmosphere”, San Jose (CA) Mercury News, 5 November 1985. 
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ABLE-2A Publications  
   
1. Andreae, M. O., and T. W. Andreae, The cycle of biogenic sulfur compounds over the 

Amazon Basin, 1, Dry season, J. Geophys. Res., 93, 1487-1497, 20 February 1988. 
 
2. Andreae, M. O., E. V. Browell, M. Garstang, G. L. Gregory, R. C. Harriss, G. F. Hill, D. 

J. Jacob, M. C. Pereira, G. W. Sachse, A. W. Setzer, P. L. Silva Dias,  R. W. Talbot, A. 
L. Torres, and S. C. Wofsy, Biomass-burning emissions and associated haze layers over 
Amazonia, J. Geophys. Res., 93, 1509-1527, 20 February 1988. 

 
3. Andreae, M. O., R. W. Talbot, T. W. Andreae, and R. C. Harriss, Formic and acetic acid 

over the central Amazon region, Brazil, 1, Dry season, J. Geophys. Res., 93, 1616-1624, 
20 February 1988. 

 
4. Artaxo, P., H. Storms, F. Bruynseels, R. van Grieken, and W. Maenhaut, Composition 

and sources of aerosols from the Amazon basin, J. Geophys. Res., 93, 1605-1615, 20 
February 1988. 

 
5. Bartlett, K. B., P. M. Crill, D. I. Sebacher, R. C. Harriss, J. O. Wilson, and J. M. Melack, 

Methane flux from the central Amazonian floodplain, J. Geophys. Res., 93, 1571-1582, 
20 February 1988. 

 
6. Brito, J. L. S., Estimations of temperature and humidity of the canopy in Amazon forest 

using microwave data from SMMR sensor of Nimbus-7 satellite. Ph.D. diss., Instituto de 
Pesquisas Espaciais, INPE-5444-TDI/490, September 1992. 

 
7. Browell, E. V., G. L. Gregory, R. C. Harriss, and V. W. J. H. Kirchhoff, Tropospheric 

ozone and aerosol distributions across the Amazon basin, J. Geophys. Res., 93, 
1431-1451, 20 February 1988. 

 
8. Butler, C. F., Theory and operation of the Gould 32/27 programs ABLE-2A and EBLE 

for the tropospheric air motion measurement system-Final report, January 1-December 
31, 1985. NASA Contractor Report, CR-176856, Old Dominion Univ., June 1986.   

 
9. Crill, P. M., K. B. Bartlett, J. O. Wilson, D. I. Sebacher, R. C. Harriss,  J. M. Melack, S. 

MacIntyre, L. Lesack, and L. Smith-Morrill, Tropospheric methane from an Amazonian 
floodplain lake, J. Geophys. Res., 93, 1564-1570, 20 February 1988. 

 
10. Dacostapereira, M., Detection, monitoring and analysis of some environmental effects of 

fires in the Amazon region through utilization of NOAA and LANDSAT satellite 
imagery and aircraft data. Master’s thesis, Instituto de Pesquisas Espaciais, INPE -4503-
TDL/326, 1987.  

 
11. Davis, K. J., Surface fluxes of trace gases derived from convective-layer profiles. Ph.D. 

diss., Univ. of Colorado, 1992.  
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12. Davis, K. J., D. H. Lenschow, and P. R. Zimmerman, Biogenic nonmethane hydrocarbon 

emissions estimated from tethered balloon observations, J. Geophys. Res., 99, 25587-
25598, 20 December 1994. 

 
13. Devol, A. H., J. E. Richey, W. A. Clark, S. L.  King, and L. A. Martinelli, Methane 

emissions to the troposphere from the Amazon floodplain, J. Geophys. Res., 93, 
1583-1592, 20 February 1988. 

 
14. Ferreira, M. E., Three dimensional algorithms for retrieving temperature and moisture 

profiles from radiances obtained through VAS. Ph.D. diss., Instituto de Pesquisas 
Espaciais, INPE-4104-TDL/258, February 1987.  

 
15. Ferreira, N. J., Large-scale features of the atmospheric water vapor transport over the 

Amazon region. Ph.D. diss., Univ. of Wisconsin, 1987. 
 
16. Fishman, J. and E. V. Browell, Comparison of satellite total ozone measurements with 

the distribution of tropospheric ozone obtained by an airborne UV-DIAL system over the 
Amazon Basin, Tellus, 40B, 393-407, November 1988. 

 
17. Fitzjarrald, D. R., B. L. Stormwind, G. Fisch, and O. M. R. Cabral, Turbulent transport 

observed just above the Amazon forest, J. Geophys. Res., 93, 1551-1563, 20 February 
1988. 

 
18. Garstang, M., Atmospheric surface and boundary layers of the Amazon basin-Final  

report. NASA Contractor Report, CR-180628, Univ. of Virginia, March 1987. 
 
19. Garstang, M. S. Greco, J. Scala, R. C. Harriss, E. V. Browell, G. W. Sachse, J. Simpson, 

W.-K. Tao, and A. Torres, Trace gas exchanges and transports over the Amazonian rain 
forest, presented at AMS International Conference on Southern Hemisphere 
Meteorology, Wellington, New Zealand, December 1-5, 1986, Preprint, 5 p.  

 
20. Garstang, M., S. Greco, J. Scala, R. Swap, S. Ulanski, D. Fitzjarrald, D. Martin, E. 

Browell, M. Shipham, and V. Connors, The Amazon Boundary-Layer Experiment 
(ABLE-2B) – A meteorological perspective, Bulletin of the American Meteorological 
Society, 71, 19-32, January 1990. 

 
21. Garstang, M., J. Scala, S. Greco, R. Harriss, S. Beck, E. Browell, G. Sachse, G. Gregory, 

G. Hill, J. Simpson, W.-K. Tao, and A. Torres, Trace gas exchanges and convective 
transports over the Amazonian rain forest, J. Geophys. Res., 93, 1528-1550, 20 February 
1988. 

 
22. Gregory, G. L., E. V. Browell, and Linda S. Warren, Boundary layer ozone:  An airborne 

survey above the Amazon basin, J. Geophys. Res., 93, 1452-1468, 20 February 1988. 
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23. Harriss, R. C., S. M. Beck, R. J. Bendura, J. W. Drewry, J. M. Hoell, Jr., P. A. Matson, R. 
J. McNeal, R. L. Navarro, V. Rabine, and R. L. Snell, The Amazon Boundary Layer 
Experiment – Wet season 1987,  J. Geophys. Res., 95, 16721-16736, 20 September 1990. 

 
24. Harriss, R. C., S. C. Wofsy, M. Garstang, E. V. Browell, L. C. B. Molion,  R. J. McNeal, 

J. M. Hoell, Jr., R. J. Bendura, S. M. Beck, R. L. Navarro, J. T. Riley, and R. L. Snell, 
The Amazon Boundary Layer Experiment (ABLE-2A):  Dry season 1985, J. Geophys. 
Res., 93, 1351-1360, 20 February 1988. 
 

25. Jacob, D. J., and S. C. Wofsy, Photochemistry of biogenic emissions over the Amazon 
forest, J. Geophys. Res., 93, 1477-1486, 20 February 1988. 

 
26. Kaplan, W. A., S. C. Wofsy, M. Keller, and J. M. da Costa, Emission of NO and 

deposition of O3 in a tropical forest system, J. Geophys. Res., 93, 1389-1395, 20 February 
1988. 

 
27. Keller, M., W. A. Kaplan, S. C. Wofsy, and J. M. da Costa, Emissions of N2O from 

tropical forest soils:  Response to fertilization with NH4
+, NO3-, and PO4

3-, J. Geophys. 
Res., 93, 1600-1604, 20 February 1988. 

 
28. Kirchhoff, V. W. J. H., Surface ozone measurements in Amazonia, J. Geophys. Res., 93, 

1469-1476, 20 February 1988. 
 
29. Kirchoff, V. W. J. H., E. V. Browell, and G. L. Gregory, Ozone measurements in the 

troposphere of an Amazonian rain forest environment, J. Geophys. Res., 93, 15850-
15860, 20 February 1988. 

 
30. Livingston, G. P., P. M. Vitousek, and P. A. Matson, Nitrous oxide flux and nitrogen 

transformations across a landscape gradient in Amazonia, J. Geophys. Res., 93, 
1593-1599, 20 February 1988. 

 
31. Madrononich, S., R. B. Chatfield, J. G. Calvert, G. K. Moortgat, B. Veyret, and R. 

Lesclaux, A photochemical origin of acetic acid in the troposphere, Geophys. Res. 
Letters, 17, 2361-2364, December 1990. 

 
32. Martin, C. L., D. Fitzjarrald, M. Garstang, A. P. Olivera, S. Greco, and  E. Browell, 

Structure and growth of the mixing layer over the Amazonian rain forest, J. Geophys. 
Res., 93, 1361-1375, 20 February 1988. 

 
33. McNeal, R. J., Preface, J. Geophys. Res., 93, 1349, 20 February 1988. 
 
34. Periera, M. deC. and A. W. Setzer, Detection of fires and smoke plumes in the Amazon 

region by means of NOAA satellite images. Instituto de Pesquisas Espaciais, INPE-3924-
PRE/958, June 1986. 
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35. Pereira, M. C. and A. W. Setzer, Detection of biomass burning and smoke plumes in the 
Amazon region through NOAA satellite imagery, in Latin American Symposium on 
Remote Sensing, pp. 701-709 ,1986 (also presented at the 4th Brazilian Remote Sensing 
Symposium and 6th SELPER Plenary Meeting). 

 
36. Pickering, K. E., A. M. Thompson, J. R. Scala, W.-K. Tao, and J. Simpson, Ozone 

production potential following convective redistribution of biomass burning emissions, J. 
Atmos. Chem., 14, 297-313, April 1992. 

 
37. Pickering, K. E., A. M. Thompson, J. R. Scala, W.-K. Tao, J. Simpson, and M. Garstang, 

Photochemical ozone production in tropical squall line convection during NASA Global 
Tropospheric Experiment/Amazon Boundary Layer Experiment 2A, J. Geophys. Res., 96, 
3099-3114, 20 February 1991. 

 
38. Rasmussen, R. A., and M. A. K. Khalil, Isoprene over the Amazon basin, J. Geophys. 

Res., 93, 1417-1421, 20 February 1988. 
 
39. Richardson, J. L., J. Fishman, and G. L. Gregory, Ozone budget over the Amazon:  

Regional effects from biomass-burning emissions, J. Geophys Res., 96, 13073-13087, 20 
July 1991. 

 
40. Sachse, G. W., R. C. Harriss, J. Fishman, G. F. Hill, and D. R. Cahoon, Carbon monoxide 

over the Amazon basin during the 1985 dry season, J. Geophys. Res., 93, 1422-1430, 20 
February 1988. 

 
41. Shipham, M. C., S. T. Shipley, and C. R. Trepte, Global meteorological data facility for 

real-time field experiments support and guidance. NASA Technical Memorandum, TM-
4023, May 1988. 

 
42. Talbot, R. W., M. O. Andreae, T. W. Andreae, and R. C. Harriss, Regional aerosol 

chemistry of the Amazon basin during the dry season, J. Geophys. Res., 93, 1499-1508, 
20 February 1988. 

 
43. Torres, A. L., and H. Buchan, Tropospheric nitric oxide measurements over the Amazon 

basin, J. Geophys. Res., 93, 1396-1406, 20 February 1988. 
 
44. Verver, G. L. H., H. van Dop, and A. A. M. Holtslag, Turbulent mixing and the chemical 

breakdown of isoprene in the atmospheric boundary layer, J. Geophys. Res., 105, 3983-
4002, 16 February 2000.  

 
45. Viswanadham, Y., L. C. B. Molion, A. O. Manzi, L. D. A. Sa, V. P. S. Filho, R. G. B. 

Andre, J. L. M. Nogueira, and R. C. dos Santos, Micrometeorological measurements in 
Amazon forest during GTE/ABLE-2A mission, J. Geophys. Res., 95, 13669-13682, 20 
August 1990. 
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46. Watson, C. E., J. Fishman, G. L. Gregory, and G. W. Sachse, A comparison of wet and 
dry season ozone and CO over Brazil using in situ and satellite measurements, in Global 
Biomass Burning, ed. J. S. Levine, pp. 115-121, MIT Press, Cambridge, Mass., 1991. 

 
47. Wofsy, S. C., R. C. Harriss, and W. A. Kaplan, Carbon dioxide in the atmosphere over 

the Amazon basin, J. Geophys. Res., 93, 1377-1387, 20 February 1988. 
 
48. Zimmerman, P. R., J. P. Greenberg, and C. E. Westberg, Measurements of atmospheric 

hydrocarbons and biogenic emission fluxes in the Amazon boundary layer, J. Geophys. 
Res., 93, 1407-1416, 20 February 1988. 
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ABLE-2A Presentations 
  
1. Andreae, M. O., E. V. Browell, G. L. Gregory, R. C. Harriss, G. W. Sachse, S. T. 

Shipley, R. W. Talbot, P. L. Silva  Dias, M. Garstang, A. W. Setzer, A. L. Torres, and S. 
C. Wofsy, Haze layers over central Amazonia:  Sources and chemical characteristics.  
Invited Paper No. A21-13, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 

 
2. Andreae, M. O., R. W. Talbot, T. W. Andreae, and R. C. Harriss, Formic and acetic acids 

over the central Amazon region, Brazil.  Paper No. A22-10, 1986 AGU Spring Meeting, 
Baltimore, MD, May 1986. 

 
3. Andreae, T. W. and M. O. Andreae, Dimethylsulfide and other sulfur gases over the 

Amazon basin.  Paper No. A22-04, 1986 AGU Spring Meeting, Baltimore, MD, May 
1986. 

 
4. Artaxo, P., Trace elements concentrations in aerosols collected in forested areas in Brazil. 

 Paper No. A22-13, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 
 
5. Browell, E. V., Airborne lidar observations of the undisturbed and disturbed atmosphere 

over the tropical rain forest of Brazil.  Invited Paper No. A21-05, 1986 AGU Spring 
Meeting, Baltimore, MD, May 1986. 

 
6. Browell, E. V., Large-scale variations in tropospheric ozone and aerosols over the 

tropical rain forest of Brazil.  Paper No. A21-11, 1986 AGU Spring Meeting, Baltimore, 
MD, May 1986. 

 
7. Crill, P. M., K. B. Bartlett, D. I. Sebacher, R. C. Harriss, J. O. Wilson, J. Melack, L. 

Lesack, and L. Smith-Morrill, Methane budget of an Amazonian floodplain lake.  Paper 
No. A22-11, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 

 
8. Fitzjarrald, D., W. Kaplan, M. Keller, V. W. J. H. Kirchhoff, C. Martin, D. Martin, M. 

Andreae, P. Zimmerman, S. Wofsy, M. Garstang, and L. Molion, Exchange processes 
between the Amazon forest canopy and the atmosphere.  Paper No. A22-09, 1986 AGU 
Spring Meeting, Baltimore, MD, May 1986. 

 
9. Garstang, M., S. Beck, E. Browell, P. Dias, G. Gregory, R. Harriss, G. Hill, and G. 

Sachse, The influence of convection on tropospheric chemistry in the central Amazon.  
Paper No. A21-14, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 

 
10. Garstang, M., D. Fitzjarrald, S. Houston, C. Martin, and D. Martin, Growth and decay of 

the atmospheric boundary layer over a tropical rain forest. Invited Paper No. A21-04, 
1986 AGU Spring Meeting, Baltimore, MD, May 1986. 

 
11. Garstang, M., J. Scala, S. Greco, R. Harriss, G. Sachse, J. Simpson, W.-K. Tao and A. 

Torres, Trace gas exchanges and transports over the Amazonian rainforest,  AMS Second 
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International Conference on Southern Hemisphere Meteorology, Wellington, New 
Zealand, 1-5 December 1986. 

 
12. Gregory, G. L., Ozone:  An airborne survey of the boundary layer across the Amazon 

basin.  Paper No. A21-10, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 
 
13. Harriss, R. C., S. C. Wofsy, M. Garstang, and L. C. B. Molion, The Amazon Boundary 

Layer Experiment.  Invited Paper No. A21-01, 1986 AGU Spring Meeting, Baltimore, 
MD, May 1986. 

 
14. Kaplan, W. W., S. C. Wofsy, J. M. N. da Costa, and M. Keller, Fluxes of nitric oxide and 

ozone in a central Amazon terre firme forest.  Paper No. A22-07, 1986 AGU Spring 
Meeting, Baltimore, MD, May 1986. 

 
15. Keller, M., W. Kaplan, S. C. Wofsy, and J. M. N. da Costa, Effects of fertilizer additions 

on nitrous oxide fluxes from a central Amazon terre firme forest.  Paper No. A22-08, 
1986 AGU Spring Meeting, Baltimore, MD, May 1986. 

 
16. Khalil, M. A. K. and R. A. Rasmussen, The influence of slash burning on the levels of 

CH3Cl, CO, and hydrocarbons in the Amazon basin.  Paper No. A21-08, 1986 AGU 
Spring Meeting, Baltimore, MD, May 1986. 

 
17. Kirchhoff, V. W. J. H., Ground based ozone measurements in an equatorial rainforest.  

Paper No. A22-06, 1986 AGU Spring Meeting, Baltimore, MD, May 1986. 
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