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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-3B Special Publications and Presentations 
 
ABLE-3B SPECIAL PUBLICATIONS: 
  
 J. Geophys. Res., 99, 20 January 1994 
 
ABLE-3B SPECIAL PRESENTATIONS: 
 
 1991 AGU Spring Meeting, Baltimore, MD, 28-31 May 1991 
 
NOWES SPECIAL PUBLICATIONS: 
 
 J. Geophys. Res., 99, 20 January 1994 
 
NOWES SPECIAL PRESENTATIONS: 
 
 1991 AGU Spring Meeting, Baltimore, MD, 28-31 May 1991 
 
 
 
 



 

 69

ABLE-3B Media Coverage 
 
1. “UCI researchers find nature can make its own industrial chemicals”, Los Angeles Times, 

29 May 1991. 
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ABLE-3B Publications 
 
1. Anderson, B. E., G. L. Gregory, J. D. Barrick, J. E. Collins, G. W. Sachse, M. C. 

Shipham, and C. H. Hudgins, Summertime tropospheric ozone distributions over central 
and eastern Canada, J. Geophys. Res., 99, 1781-1792, 20 January 1994. 

 
2. Bachmeier, A. S., M. C. Shipham, E. V. Browell, W. B. Grant, and J. M. Klassa, 

Stratosphere/tropospheric exchange affecting the northern wetlands region of Canada 
during summer 1990, J. Geophys. Res.,  99, 1793-1804, 20 January 1994. 

 
3. Bakwin, P. S., D. J. Jacob, S. C. Wofsy, J. W. Munger, B. C. Daube, J. D. Bradshaw, S. 

T. Sandholm, R. W. Talbot, H. B. Singh, G. L. Gregory, and D. R. Blake, Reactive 
nitrogen oxides and ozone above a taiga woodland, J. Geophys. Res., 99, 1927-1936, 20 
January 1994. 

 
4. Blake, D. R., T. W. Smith, Jr., T.-Y. Chen, W. J. Whipple, and F. S. Rowland, Effects of 

biomass burning on summertime nonmethane hydrocarbon concentrations in the 
Canadian wetlands, J. Geophys. Res., 99, 1699-1720, 20 January 1994. 

 
5. Browell, E. V., Recent developments in airborne lidar measurements of ozone, water 

vapor, and aerosols, in OSA Technical Digest Series, vol. 2, pp. 63-66, 1992.  
 
6. Browell, E. V., C. F. Butler, and S. A. Kooi, Tropospheric ozone and aerosols measured 

by airborne lidar during the 1988 Arctic Boundary Layer Experiment, in NASA’s 4th 
Airborne Geoscience Workshop, pp. 119-120, 1991.    

 
7. Browell, E. V., M. A. Fenn, C. F. Butler, W. B. Grant, R. C. Harriss, and M. C. Shipham, 

Ozone and aerosol distributions in the summertime troposphere over Canada, J. Geophys. 
Res., 99, 1739-1755, 20 January 1994. 

 
8. Fan, S.-M.,  M. L. Goulden, J. W. Munger, B. C. Daube, P. S. Bakwin,  S. C. Wofsy, J. S. 

Amthor, D. R. Fitzjarrald, K. E. Moore, and T. R. Moore, Environmental controls on the 
photosynthesis and respiration of a boreal lichen woodland:  A growing season of whole-
ecosystem exchange measurements by eddy correlation, Oecologia , 102, 443-452, 1995. 

 
9. Fitzjarrald, D. R. and K. E. Moore,  Growing season boundary layer climate and surface 

exchanges in  a subarctic lichen woodland, J. Geophys. Res., 99, 1899-1918, 20 January 
1994. 

 
10. Gorzelska, K., R. W. Talbot, K. Klemm, B. Lefer, O. Klemm, G. L. Gregory, B. 

Anderson, and L. A. Barrie, Chemical composition of the atmospheric aerosol in the 
troposphere over the Hudson Bay lowlands and Quebec-Labrador regions of Canada, J. 
Geophys. Res., 99, 1763-1779, 20 January 1994. 
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11. Gregory, G. L., B. E. Anderson, J. D. Barrick, C. H. Hudgins, and D. R. Bagwell, 
Analysis of tropospheric aerosol number density for aerosols of 0.2 to 3-µm diameter:  
Central and northeastern Canada, J. Geophys. Res., 99, 1757-1762, 20 January 1994. 

 
12. Gregory, G. L. and A. D. Scott, Jr., Compendium of NASA Data Base for the Global 

Tropospheric Experiment’s Arctic Boundary Layer Experiments ABLE-3A and ABLE-
3B. NASA Technical Memorandum, TM-109161, November 1994.  

 
13. Harriss, R. C., G. W. Sachse, J. E. Collins, L. Wade, R. W. Talbot, E. V. Browell, L. A. 

Barrie, K. B. Bartlett, and G. F. Hill, Carbon monoxide and methane over Canada:  July-
August 1990, J. Geophys. Res., 99, 1659-1670, 20 January 1994. 

 
14. Harriss, R. C., S. C. Wofsy, J. M. Hoell Jr., R. J. Bendura, J. W. Drewry, R. J. McNeal, 

D. Pierce, V. Rabine, and R. L. Snell, The Arctic Boundary Layer Expedition (ABLE-
3B), July-August 1990, J. Geophys. Res., 99, 1635-1644, 20 January 1994. 

 
15. Klemm O., R. W. Talbot, D. R. Fitzgerald, K. I. Klemm, and B. L. Lefer, Low to middle 

tropospheric profiles and biosphere/troposphere fluxes of acidic gases in the summertime 
Canadian taiga, J. Geophys. Res., 99, 1687-1698, 20 January 1994.   

 
16. Klinger, L. F., Introduction to special section on the Northern Wetlands Study and  the 

Arctic Boundary Layer Expedition 3B:  An international and interdisciplinary field 
campaign, J. Geophys. Res., 99, 1421-1422, 20 January 1994. 

 
17. Lefer, B. L., R. W. Talbot, R. C. Harriss, J. D. Bradshaw, S. T. Sandholm, J. O. Olson, G. 

W. Sachse, J. E. Collins, Jr., M. A. Shipham, D. R. Blake, K. I. Klemm, K. Gorzelska, 
and J. D. W. Barrick, Enhancement of acidic gases in biomass-burning impacted air 
masses over Canada,  J. Geophys. Res., 99, 1699-1720, 20 January 1994. 

 
18. Moore, K. E., D. R. Fitzjarrald, S. C. Wofsy, B. C. Daube, J. W. Munger, P. S. Bakwin, 

and P. Crill, A season of heat, water vapor, total hydrocarbon and ozone fluxes at a 
subarctic fen, J. Geophys. Res., 99, 1937-1952, 20 January 1994. 

 
19. Munger, J. W., S. C. Wofsy, P. S. Bakwin, S.-M. Fan, M. L. Goulden, B. C. Daube, A. H. 

Goldstein, K. Moore, and D. Fitzjarrald, Atmospheric deposition of  reactive nitrogen 
oxides and ozone in a temperate deciduous forest and a subarctic woodland. 1, 
Measurements and mechanisms, J. Geophys. Res., 101, 12639-12657, 20 May  1996. 

 
20. Ritter, J. A., J. D. Barrick, C. E. Watson, G. W. Sachse, G. L. Gregory, B. E. Anderson, 

M. A. Woerner, and J. E. Collins, Jr., Airborne boundary layer flux measurements of 
trace species over Canadian boreal forest and northern wetland regions, J. Geophys. Res., 
99, 1671-1685, 20 January 1994. 

 
21. Sandholm, S. T., J. Olson, J. D. Bradshaw, R. W. Talbot, H. B. Singh, G. L. Gregory, D. 

R. Blake, B. Anderson, G. W. Sachse, J. D. Barrick, J. Collins, K. Klemm, B. Lefer, O. 
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Klemm, K. Gorzelska, D. Herlth, and D. O'Hara,  Summertime partitioning and budget of 
NOy compounds in the troposphere over Alaska and Canada:  ABLE-3B, J. Geophys. 
Res., 99, 1837-1862, 20 January 1994. 

 
22. Shipham, M. C., A. S. Bachmeier, D. R. Cahoon, Jr., G. L. Gregory, and E. V. Browell, 

A meteorological interpretation of the Arctic Boundary Layer Experiment (ABLE)-3B 
flight series,  J. Geophys. Res., 99, 1645-1658, 20 January 1994. 

 
23. Singh, H. B., D. Herlth, D. O'Hara, K. Zahnle, J. D. Bradshaw, S. T. Sandholm, R. W. 

Talbot, G. L. Gregory, G. W. Sachse, D. R. Blake, and S. C. Wofsy, Summertime 
distribution of PAN and other reactive nitrogen species in the northern high latitude 
atmosphere of eastern Canada, J. Geophys. Res., 99, 1821-1836, 20 January 1994. 

 
24. Singh, H. B., D. O'Hara, D. Herlth, G. W. Sachse, D. R. Blake, J. D. Bradshaw, M. 

Kanakidou, and P. J. Crutzen, Acetone in the atmosphere:  Distribution, sources and 
sinks, J. Geophys. Res., 99, 1805-1820, 20 January 1994. 

 
25. Talbot, R. W., Organic acids and selected nitrogen species for ABLE-3: Final Technical 

Report, December 1, 1988-November 30, 1991. NASA Contractor Report, CR-189017, 
Univ. of New Hampshire, November 1991. 

 
26. Talbot, R. W., J. D. Bradshaw, S. T. Sandholm, H. B. Singh, G. W. Sachse, J. Collins, G. 

L. Gregory, B. Anderson, D. R. Blake, J. D. Barrick, E. V. Browell, K. Klemm, B. Lefer, 
O. Klemm, K. Gorzelska, J. Olson, D. Herlth, and D. O'Hara, Summertime distribution 
and relations of reactive odd nitrogen species and NOy in the troposphere over Canada, J. 
Geophys. Res., 99, 1863-1885, 20 January 1994. 

 
27. Turner, B. J., M. Y. Leclerc, M. Gauthier, K. E. Moore,  and D. R. Fitzjarrald, 

Identification of turbulence structures above a forest canopy using a wavelet transform, J. 
Geophys. Res., 99, 1919-1926, 20 January 1994. 

 
28. Ussler, W., III, J. P. Chanton, C. A. Kelley, and C. S. Martens, Radon 222 tracing of soil 

and forest canopy trace gas exchange in an open canopy boreal forest, J. Geophys. Res., 
99, 1953-1963, January 20,1994. 

 
29. Wofsy, S. C., S.-M. Fan, D. R. Blake, J. D. Bradshaw, S. T. Sandholm, H. B. Singh, G. 

W. Sachse, and R. C. Harriss, Factors influencing atmospheric composition over 
subarctic North America during summer, J. Geophys. Res., 99, 1887-1897, 20 January 
1994. 
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NOWES Publications 
 
1. den Hartog, G., H. H. Neumann, K. M. King, and A. C. Chipanshi, Energy budget 

measurements using eddy correlation and Bowen ratio techniques at the Kinosheo Lake 
tower site during the Northern Wetlands Study, J. Geophys. Res., 99, 1539-1549, 20 
January 1994. 

 
2. Desjardins, R. L., J. I. McPherson, P. H. Schuepp, and H. Hayhoe, Airborne flux 

measurements of CO2,  sensible, and latent heat over the Hudson Bay lowland, J. 
Geophys. Res., 99, 1551-1561, 20 January 1994. 

 
3. Edwards, C. G., H. H. Neumann, G. den Hartog, G. W. Thurtell, and G. Kidd, Eddy 

correlation measurements of methane fluxes using a tunable diode laser at the Kinosheo 
Lake tower site during the Northern Wetlands Study (NOWES), J. Geophys. Res., 99, 
1511-1517, 20 January 1994. 

 
4. Glooschenko, W. A., N. T. Roulet, L. A. Barrie, H. I. Schiff, and H. G. McAdie, The 

Northern Wetlands Study (NOWES):  An overview, J. Geophys. Res., 99, 1423-1428, 20 
January 1994. 

 
5. Guo, Y. and P. H. Schuepp, On surface balance partitioning over the northern wetlands:  

1, The effect of temperature and wetness heterogeneity, J. Geophys. Res., 99, 1601-1612, 
20 January 1994. 

 
6. Guo, Y. and P. H. Schuepp, On surface energy balance over the northern wetlands:  2, 

The variability of the Bowen ratio, J. Geophys. Res., 99, 1613-1621, 20 January 1994. 
 
7. Hamilton, J. D., C. A. Kelly, J. W. M. Rudd, and R. H. Hesslein, Flux to the atmosphere 

of CH4 and CO2 from wetland ponds on the Hudson Bay lowland (HBLs), J. Geophys. 
Res., 99, 1495-1510, 20 January 1994. 

 
8. Holland, S., W. R. Rouse, and T. R. Moore, Spatial and temporal variability in methane 

emissions from wetlands in the high subarctic region of the Hudson Bay lowland.  
CIRAC Publication No. 92-13. 

 
9. Jobson, B. T., Z. Wu, H. Niki, and L. Barrie, Seasonal trends of isoprene,  C2-C5 alkanes, 

and acetylene at a remote boreal site in Canada, J. Geophys. Res., 99, 1589-1600, 20 
January 1994. 

 
10. Klinger, L. F., P. R. Zimmerman, J. P. Greenberg, L. E. Heidt, and A. B. Guenther, 

Carbon trace gas fluxes along a successional gradient in the Hudson Bay lowland, J. 
Geophys. Res., 99, 1469-1494, 20 January 1994. 

 
11. McKendry, I. G. and N. T. Roulet, Sea breezes and advective effects in southwest James 

Bay,  J. Geophys. Res., 99, 1623-1634, 20 January 1994. 
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12. Moore, T. R., A. Heyes, and N. T. Roulet, Methane emissions from wetlands, southern 

Hudson Bay lowland, J. Geophys. Res., 99, 1455-1467, 20 January 1994. 
 
13. Mortsch, L. D., Eastern Canadian boreal and sub-Arctic wetlands: A resource document. 

Canadian Institute for Research in Atmospheric Chemistry, Climatalogical  Studies, No. 
42, 1990. 

 
14. Mortsch, L. D., An Assessment of the temperature and precipitation of 1990 during the 

Northern Wetlands Study (NOWES), J. Geophys. Res., 99, 1429-1438, 20 January 1994. 
 
15. Neumann, H. H., G. den Hartog, K. M. King, and A. C. Chipanshi, Carbon dioxide fluxes 

over a raised open bog at the Kinosheo Lake tower site during the Northern Wetlands 
Study (NOWES), J. Geophys. Res., 99, 1529-1538, 20 January 1994. 

 
16. Pelletier-Travis, R. E., Airborne ground penetrating radar (GPR) for peat analyses in the 

Canadian Northern Wetlands Study, in NASA’s 4th Airborne Geoscience Workshop, pp. 
225-226, 1991. 

 
17. Roulet, N. T., L. Barrie, W. A. Glooschenko, R. C. Harriss, J. I. MacPherson, T. R. 

Moore, H. Neumann, and H. I. Schiff, Northern Wetlands Study (NOWES):  An 
assessment of the role of northern wetlands in the exchange of atmospheric trace gases, in 
Ecological Bulletins No. 42-Trace Gas Exchange in a Global Perspective, Sigtuna 
Workshop, Sigtuna, Sweden, 1990. 

 
18. Roulet, N. T., A. Jano, C. A. Kelly, L. Klinger, T. R. Moore, R. Protz, and W. R. Rouse, 

The role of the Hudson Bay lowland as a source of atmospheric methane, J. Geophys. 
Res., 99, 1439-1454, 20 January 1994. 

 
19. Schiller, C. L., and D. R. Hastie, Exchange of nitrous oxide within the Hudson Bay 

lowland, J. Geophys. Res., 99, 1573-1588, 20 January 1994. 
 
20. Schimel, D. S., I. C. Burke, C. Johnston, and J. Pastor, Methane production and 

consumption in grassland and boreal ecosystems: Final Report.  NASA Contractor 
Report, CR-196085, Colorado State Univ., July 1994.  

 
21. Valentine, D. W., E. A. Holland, and D. S. Schimel, Ecosystem and physiological 

controls over methane production in northern wetlands, J. Geophys. Res., 99, 1563-1571, 
20 January 1994. 

 
22. Whiting, Gary J., CO2 exchange in the Hudson Bay lowlands:  Community characteristics 

and multispectral reflectance properties, J. Geophys. Res., 99, 1519-1528, 20 January 
1994. 
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23. Whiting, G. J., and J. P. Chanton, Plant-dependent CH4 emission in a subarctic Canadian 
fen, Global Biogeochemical Cycles, 6, 225 ff., 19 October 1992. 
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ABLE-3B Presentations 
 
1. Anderson, B. E., G. L. Gregory, A. S. Bachmeier, E. V. Browell, M. C. Shipham, D. R. 

Blake, J. D. Bradshaw, S. T. Sandholm, G. W. Sachse, J. E. Collins, Jr., and R. W. 
Talbot, Low ozone events in the mid-troposphere over Canada during summer 1990.  
Paper No. A32C-12, 1991 AGU Spring Meeting, Baltimore, MD, May 1991.  

 
2. Bachmeier, A. S., M. C. Shipham, E. V. Browell, and J. M. Klassa, Dynamics of 

stratosphere/troposphere exchange mechanisms observed during ABLE-3B.  Paper No. 
A41A-2, 1991 AGU Spring Meeting, Baltimore, MD, May 1991. 

 
3. Bakwin, P. S., J. W. Munger, B. C. Daube, and S. C. Wofsey, Reactive nitrogen oxides at 

a sub-Arctic site (Schefferville, PQ).  Paper No. A41A-11, 1991 AGU Spring Meeting, 
Baltimore, MD, May 1991. 

 
4. Barrick, J. D., J. A. Ritter, C. E. Watson, G. L. Gregory, B. E. Anderson, G. W. Sachse, 

and J. E. Collins, Jr., Correlation of surface characteristics to in situ airborne boundary 
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