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The troposphere and stratosphere play an essential role in many climate aspects such as the
global radiative balance, the transfer of energy, and the exchange of water vapor, ozone and
other constituents. Atmospheric observations are crucial for understanding climate change.
Large efforts have been made on establishing climate data records. Satellite measurements
have been merged to provide records of layer-averaged temperatures from 1979 to present.
Profile information on atmospheric temperature is available from limb viewing satellite
sounders, lidars, and radiosondes. With more than 20 years of measurements available, the
GNSS radio occultation record has become an essential part of recent assessments on

atmospheric temperature changes.

We present an update of atmospheric temperature trends from observational records since
1979. Over the past decades, significant cooling trends have been observed in the
stratosphere while the troposphere has warmed. Since the late 1990s, cooling of the lower
stratosphere has slowed due to the recovery of the ozone layer, while tropospheric warming
has increased. These changes led to a rise of the tropopause as observed over the Northern
hemisphere. We discuss recent atmospheric temperature changes in the upper troposphere
and lower stratosphere and the contribution of GNSS RO observations to their understanding.
Results underpin the need for long-term RO atmospheric observations for climate monitoring

and freely available data for climate research.



