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Using the results from numerical photochemical models that he developed, 

Jack and his colleagues were the first to hypothesize that tropospheric concentrations of methane and ozone had increased considerably since the pre-industrial era.  These studies, conducted in 1977 and 1978, have since been verified by independent analyses of long-term data sets in the 1980's.  In addition, he and his colleagues have suggested that the increase of tropospheric ozone could result in a significant climate modification through the "greenhouse effect."  Confirming the hypothesis that there may be a strong interdependence between the tropospheric cycles of carbon monoxide and tropospheric ozone analyses of aircraft data and satellite data showed a strong in-phase relationship between the spatial variability of the concentrations of these two trace gases.  Having developed a time-dependent photochemical model that simulates the chemistry of a boundary layer that is strongly influenced by anthropogenic emissions Jack and his colleagues have shown that the chemistry that takes place on this relatively small scale has a substantial impact on the global budget of tropospheric ozone in a series of papers in the early 1980s. 

Jack developed capabilities for the use of satellite and other remotely-sensed measurements to study the composition of the troposphere.  Using this unique methodology, he published a paper showing the existence of high levels of ozone over the South Atlantic Ocean and that the transport from this ozone could be identified at remote sites throughout the Southern Hemisphere.  Subsequently, in 1992, he served as Mission Scientist for the Transport and Atmospheric Chemistry Experiment--Atlantic (TRACE-A), a NASA field experiment involving approximately 200 scientists that used a suite of more than a dozen instruments aboard NASA's DC-8 to determine the composition of the atmosphere over the tropical South Atlantic Ocean.  
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He has served as a consultant to the U.S. Environmental Protection Agency to aid in the formulation of new air quality criteria for both carbon monoxide and the oxides of nitrogen.  He has served as a consultant to both NASA and the National Science Foundation to help formulate research priorities for tropospheric chemistry through the 1990's. At the international level, he has been an advisor to the World Meteorological Organization (WMO) and the United Nations Environmental Program for a proposed field program to investigate long-range transport across the Atlantic Ocean.

Jack has been a member of the World Meteorological Organization’s Science Advisory Committee on Ozone since 1999 and he was one of three U.S. representatives to develop the International Global Observing Strategy for the measurement of trace gases.  The IGACO (Integrated Global Atmospheric Chemistry Observations) theme report was released in 2004 and provides guidelines for the implementation of GEOSS (Group on Earth Observations System of Systems), which was one of the primary recommendations emanating from the Environmental Summit held in Washington DC in July 2003.  He was a Co-Investigator for the EOS TRACER (Tropospheric Radiometer for Atmospheric Chemistry) proposal to study the global distribution of carbon monoxide and methane in the troposphere.  He is also a Science Team member for the LASE (Lidar Atmospheric Sounding Experiment) instrument which is planned to study tropospheric water vapor variations from an ER-2 aircraft.  He is a member of the Total Ozone Mapping Spectrometer (TOMS) and Ozone Monitoring Instrument (OMI) Science Teams.  Jack has served on the American Meteorological Society’s Scientific and Technical Committee on Atmospheric Chemistry (1980-1983; 1996-1999).  In 1982, he conceived and organized the Second Symposium on the Composition of the Nonurban Troposphere, which was jointly sponsored by NASA, AMS, and the American Geophysical Union.  Jack has been (1986-1988) Associate Editor of the AGU's Journal of Geophysical Research-Atmospheres and served that journal as a Guest Editor during the publication of the TRACE-A results (1994-1996).  He currently serves on the editorial board of the Journal of Atmospheric Chemistry.  He has received numerous NASA awards for Special Achievement, Outstanding Performance, and for Group Achievement (1985, 1993).  He received Langley's Technical Excellence Award in 1987 and its Outstanding Leadership Award in 1993 as well as an award for the Outstanding Paper in the Space Directorate in 1992.  In 1993, he received the Agency's Exceptional Scientific Achievement Medal.  The American Meteorological Society presented Dr. Fishman with the Louis J. Battan Outstanding Award in 1997.  In 2005, Jack was recognized by his Alma Mater, the University of Missouri at Columbia, by presenting him with the Distinguished Alumnus Award from the College of Arts and Science.
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