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A study of stochastic behavior of atmospheric gravity waves in the Antarctic by
advanced balloon observations
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Momentum transport by atmospheric gravity waves (GWs) is one of the main
uncertainties in the current climate models, especially in the Antarctic region where uncertainties
are large. In order to obtain a three-dimensional picture of the momentum transport due to GWs, we
proposed a super-pressure (SP) balloon observation of GWs over the Antarctic and developed its
balloon and onboard instrument. A SP balloon with designated pressure resistance and gas
permeability was successfully developed by covering the double-membrane SP balloon with a vectran
net. In addition, an onboard instrument which measures horizontal wind velocity, air temperature,
and pressure every 30 sec were manufactured. It has a weight less than 3 kg and is classified as a
light balloon according to the regulations of the International Civil Aviation Organization. The
first SP balloon observation in the Antarctic region will be performed by the 63rd Japanese
Antarctic Research Expedition around January 2022.
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