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On its mission "SouthTRAC," the German research aircraft HALO will
investigate the southern atmosphere and its effects on climate change in
September and November 2019. Researchers from Goethe University
will also be on board.
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The most important goal of the first phase of the SouthTRAC (Transport
and Composition of the Southern Hemisphere UTLS) campaign is to
investigate gravity waves on the southern tip of South America and over
Antarctica. The second phase of the campaign in November will focus
on the exchange of air masses between the stratosphere and the
troposphere. During the transfer flights between Europe and South
America, the scientists will also investigate the influence of the current
fires in the Amazon rainforest on climate. In addition to the team of the
atmosphere researcher Professor Andreas Engel from Goethe
University, researchers from the German Aerospace Center (DLR), the
Karlsruhe Institute of Technology (KIT), the research centre Jülich, and
University of Mainz have been in charge of the scientific planning.
Groups from the Universities in Heidelberg and Wuppertal are also
involved.

Trace gases such as ozone and steam are effective greenhouse gases, and
play an important role in climate change. Since the end of the 1980's, the
Montreal Protocol regulates substances such as chlorofluorocarbons
(CFC) because they thin out the ozone layer. It will take many decades,
however, for the ozone layer to recover, especially the large ozone hole
in Antarctica. In the campaign "SouthTRAC," researchers now want to
investigate in detail what this means for climate change in the Southern
Hemisphere.

In addition to high levels of chlorine and bromine, the most important
atmospheric requirements for the formation of the ozone hole above
Antarctica are low temperatures and a reduced exchange of air masses
with mid-latitudes. The Antarctic polar vortex is responsible for this.
"We want to see how much chlorine and bromine is available to deplete
the ozone in the lower stratosphere, especially in the polar vortex of the
Southern Hemisphere, where the ozone hole is formed every year,"
explains Professor Andreas Engel. To do this, his group measures almost
all relevant source gases. They pay special attention to short-lived
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substances that are highly variable and have hardly been quantified in the
Southern Hemisphere so far. "We want to make data available so that
chemical and climate models can more reliably portray the depletion of
the ozone, the expected recovery of the stratospheric ozone, and the
effects on climate," says the atmospheric researcher.

For this purpose, Professor Andreas Engel's team at the Institute for
Atmosphere and Environment at Goethe University uses a gas
chromatograph with mass spectrometer they developed themselves. This
instrument can measure even traces of many chlorinated and brominated
substances, although the measuring speed also has to be taken into
account. On board a research aircraft things have to go quickly, because
the resolution in time corresponds directly with the resolution in space.
"At one to six minutes, depending on the substances, we're extremely
fast for this measuring technique. In the lab, it takes almost five times as
long. And everything we do in an aircraft has to be certified for air
worthiness on top of it all. That requires a significant logistical effort,"
says Engel.

In order to make these difficult measurements possible, some of which
have to be carried out during a night shift, three to five members of the
Institute for Atmosphere and Environment will be on location in Rio
Grande on the southern tip of South America until the beginning of
December, with a short break of three weeks in October. The measuring
flights depart from here, and this is where the measuring instruments are
taken care of as well.
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