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Scientists started in situ airborne measurements of two strong ozone-depleting gases or chlorofluorocarbons,
CFC-11 and CFC-113 in 1991 on the NASA ER-2 aircraft with a two-channel gas chromatograph, Airborne
Chromatograph for Atmospheric Trace Species (ACATS). We broaden our list of gases to include more
ozone-depleting and other climate-related gases. An improved 4-channel gas chromatograph that included N2O,
SF6, CFC-11, -12, -113, halon-1211, CCl4, CH3CCl3, CH4, CO, and H2 was added to the ER-2 aircraft in 1994. In
order to study the stratosphere at higher levels to 32 km, we built a 3-channel balloon instrument called the
Lightweight Airborne Chromatograph Experiment (LACE). As CFC replacements took hold, we added a
6-channel gas chromatograph-mass spectrometer system, PAN and other Trace Hydro-halocarbon Experiment
(PANTHER), in 2001 to examine shorter-lived gases mainly in the upper troposphere. These airborne
measurements were to complement our ground-based flask and in situ measurements from the Halocarbon and
other Trace Species Network. This talk will show results from a tropical study, Airborne Tropical Tropopause
Experiment (ATTREX) on the NASA Global Hawk aircraft and preliminary results from the Atmospheric
Tomography Mission (ATom) conducted in August 2016 on the NASA DC-8 aircraft. A detrended, gridded,
latitudinal distribution of SF6 is shown in the figure below for the years of 1994 through 2014. Such a plot may
be useful to atmospheric modelers trying to capture transport or calculate emissions.

Figure 1. All airborne measurements detrended from 1994 forward for atmopheric SF6.   It was detrended
using separate linear fits joining at an inflection point at year = 2006.5.


