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For better future projection of the environmental change due to the increase in green house gases and the decrease in sea
we need to understand precisely the atmospheric circulation and elucidate the embedded mechanisms. The polar region occug
one of the most important positions in the earth climate system, because it is the start and end region of the general circulatic
depending on the season and height. It is well known that the general circulation is mainly driven by atmospheric waves. How:
ever, comprehensive studies are needed to elucidate characteristics of the gravity waves among main drivers in particular in tl
polar region.

As gravity waves are not resolved by most climate models, the models include the momentum transport by gravity waves usin
parameterizations. However, a current generation of parameterizations does not sufficiently capture the gravity waves in the re
atmosphere. Recent studies using high-resolution general circulation models and high-resolution satellite observations indica
that the gravity wave activity is maximized in winter high latitudes and minimized in summer high latitudes. These features
are not expressed in the current gravity wave parameterizations. Thus, the understanding of the gravity wave characteristi
in high latitudes is essential to improve the climate model. In particular, observational studies for quantitative estimates of the
momentum flux associated with gravity waves in high latitudes are needed.

The PANSY radar installed at Syowa Station during the JARE VIII period is the only instrument that enables to directly
estimate the momentum fluxes associated with the gravity waves in the Antarctic. The PANSY program is planned in 2000.
After feasibility studies during the JARE VIl period, the radar was installed by Japanese economic stimulus package in the fisca
year of 2009. Continuous observations with a limited system started in April 2012 and observations by the full system were
successfully performed in March 2015, by overcoming various serious problems such as heavy snowfall and limited transport t
Syowa Station. In addition, various radio and optical observation instruments which provide complementary data to the PANSY
observations are operated or being installed.

This project is to promote the integration of various radio and optical observations with the PANSY radar as the main in-
strument, and the global network observation including MST/IS radars under the international collaborations. Combining these
observation data over the globe with the high-resolution model simulations, we will deepen our knowledge and improve under:
standing of the general circulation from the troposphere to the lower thermosphere of the earth atmosphere. This project we
accepted as one of the intensive research observations for the JARE IX period, which assures continuous observations at Syo
Station over six years from 2016-2022.
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