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HALO Measurement Campaign: Climate Change in the
Southern Hemisphere
KIT, DLR, FZJ, and the Universities of Mainz and Frankfurt Coordinate Measurement Campaign with the
HALO Research Aircraft to Study the Southern Atmosphere and Its Impacts on Climate Change

KIT Climate and Environment Center:
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With the HALO research aircraft, KIT climate researchers study chemical processes
in the atmosphere above the Antarctic. (Photo: Wieser/KIT)

Trace gases, such as ozone and water vapor, are effective greenhouse gases and play an important role in climate change. Although substances like chlorofluorocarbons (CFC) that considerably thin the ozone layer have been forbidden since the late
1980s, it will take several decades until the ozone layer will have
recovered. A big ozone hole has developed above the Antarctic.
Its impact on climate change in the southern hemisphere is now
studied by the “SouthTRAC” campaign in which Karlsruhe Institute of Technology (KIT) is involved.
The campaign is divided into two phases: In September 2019, gravity
waves will be measured at the southern tip of America and above the
Antarctic. These air oscillations are triggered by air flows above
mountains, for instance. To the naked eye, they are visible as striped
patterns in cloud fields. In the second phase in November, researchers will study air mass exchange between the first layer of the atmosphere, the troposphere, and the stratosphere starting at about 18 km
altitude.
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Further material:
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German:
www.youtube.com/watch?v=tf
5ACl9_cxY

Page 1 / 4
KIT – The Research University in the Helmholtz Association

www.kit.edu

Press Release
No. 114 | swe | September 11, 2019

The transfer flights between Europe and South America will be used
by the scientists to study the impact of current biomass combustion
in the Amazon rainforest on climate. “The measurement flights will
focus on chemical and dynamic processes that influence trace gases,
such as ozone and water vapor, in the tropopause region,” says Dr.
Björn-Martin Sinnhuber of the Atmospheric Trace Gas and Remote
Sensing Division of KIT’s Institute of Meteorology and Climate Research (IMK). Together with colleagues from the German Aerospace
Center (DLR), Forschungszentrum Jülich (FZJ), and the universities
of Mainz and Frankfurt, he coordinates the campaign. Other partners
are Bergische Universität Wuppertal and Heidelberg University.

On the transfer flights between Europe
and South America, researchers will
study the influence of biomass combustion on climate, among others. (Photo:
Sinnhuber/KIT)

Formation of the ozone hole above the Antarctic requires deep temperatures and reduced exchange of air masses with air at mid-latitudes. The latter is achieved by a stable air vortex, the Antarctic polar
vortex, that may be slowed down by strong wave activity. “For the first
time in this region, we will study the excitation and propagation of
gravity waves up to the middle atmosphere at about 85 km altitude,
which are caused by airflow over the Andes and the Antarctic peninsula and slow down the polar vortex,” says Professor Markus Rapp,
DLR, who coordinates the dynamics-related activities. This effect has
hardly been considered by climate and weather models so far.
During the measurement flights, innovative remote sensing methods
will be combined with highly precise local measurements by the aircraft. The measured data will be compared with satellite data. “To
adapt our flights optimally to the meteorological situation, atmosphere
modelers will take part in the campaign and use forecasts of the
CLaMS Jülich atmosphere model,” says Professor Martin Riese, Director of the Stratosphere Section of the Jülich Institute of Energy and
Climate Research, one of the coordinators of SouthTRAC. The HALO
measurements will be accompanied by measurements on the ground
(e.g. using lidars, radars, and radiosondes) and measurements on
board a glider operating from the city of El Calafate. Meteorological
and chemical forecast models will provide the information on local
weather as well as on atmospheric circulation and trace gas distribution required for precise flight planning.
KIT’s climate researchers will concentrate on chemical processes.
They will study how the Antarctic ozone hole and the current combustion of biomass in forests of the Amazon region influence the composition of the upper troposphere and lower stratosphere. For this, they
will operate three of a total of 13 instruments on board of the HALO
(high altitude and long-range) research aircraft. A central instrument
is the GLORIA infrared spectrometer developed and constructed
jointly by scientists of KIT and FZJ. It is the first instrument worldwide
for three-dimensional tomographic measurements of the tempera-
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ture, cloud parameters, and a number of trace gases in the atmosphere. It combines a camera of high spatial resolution with an infrared
spectrometer that analyzes thermal radiation of the atmosphere and
identifies various trace gases using their spectral “fingerprints.” Apart
from GLORIA and the highly precise ozone instrument FAIRO, the
newly developed KITsonde will be used for the first time: sensors will
be dropped from up to 13 km altitude to measure temperature and
moisture of the atmosphere.
In the Helmholtz blog “Expeditions,” scientists report about their
SouthTRAC
campaign:
blogs.helmholtz.de/on-tour/category/southtrac

For the first time, the newly developed
KITsonde will be used: sensors will be
dropped from up to 13 km flight altitude
to measure temperature and moisture
of the atmosphere. (Photo: DLR)

About HALO
The HALO research aircraft is a joint initiative of German environmental and climate research institutions. HALO is funded by the Federal Ministry of Education and Research (BMBF), the German Research Foundation (DFG), the Helmholtz Association, the Max Planck
Society (MPG), the Leibniz Association, the Free State of Bavaria,
Karlsruhe Institute of Technology (KIT), Forschungszentrum Jülich
(FZJ), and the German Aerospace Center (DLR).
More about the KIT Climate and Environment
http://www.klima-umwelt.kit.edu/english

Center:

Being “The Research University in the Helmholtz Association,“
KIT creates and imparts knowledge for the society and the environment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of disciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 25,100
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.
This press release is available on
http://www.sek.kit.edu/english/press_office.php.
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The photos in the best quality available to us may be downloaded
under www.kit.edu or requested by mail to presse@kit.edu or phone
+49 721 608-21105. The photos may be used in the context given
above exclusively.
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This year’s anniversary logo recalls the milestones reached by KIT
and its long tradition in research, teaching, and innovation. On October 1, 2009, KIT was established by the merger of its two predecessor
institutions: the Polytechnic School and later University of Karlsruhe
was founded in 1825, the Nuclear Reactor Construction and Operation Company and later Karlsruhe Research Center in 1956.
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