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Statistical analyses of polar mesosphere summer echoes and mesospheric winds
observed by the PANSY radar
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Strong radar echoes are observed in the VHF wavelength range in the polar summer around the mesopause region. This ec
is called Polar mesosphere summer echo (PMSE). Since the number of observations of PMSEs in the Antarctic is small con
pared to that in the Arctic, its regional dependence and interannual variability are still unclear. In the present study, the PMSE
and wind velocities estimated from PMSE'’s Doppler frequency were examined statistically using observations from the PANSY
radar installed at Syowa Station, which started continuous observations from 2012.

The vertical interval and height resolution of data in the mesosphere are about 4 minutes and 600 m, respectively. The an:
lyzed period is two PMSE seasons, namely, from November 2013 to February 2014 and from November 2014 to February 201"
PMSEs are defined here as signal-to-noise ratio (SNR) of scattering echoes greater than -12 dB in the altitude range of 80-95 ki

PMSEs were observed from November 15 to February 15 and were most frequently observed around 85 km. These chara
teristics of PMSESs are consistent with previous observational studies (e.g., Morris et al., 2005). In the following analyses, the
altitude range of 82-90 km, where PMSE’s occurrence frequency is greater than 20%, is examined.

In order to examine momentum fluxes of gravity waves, we calculated high-pass-filtered components with a cut-off period of 1
day, and gravity waves are defined here as subtraction of tidal components from the high-pass-filtered components. Momentu
fluxes associated with gravity waves are calculated following Vincent and Reid (1983). In the altitude range of 83-89km, the
zonal (meridional) component of the vertical momentum flux is positive (negative), which is consistent with previous studies
based on MU radar observations (Tsuda et al., 1990). However, almost all kinetic energy and momentum fluxes associated wi
gravity waves are attributable to low-frequency components with periods longer than 1 hour, which means that spectral charac
teristics in the Antarctic are different from those in the mid-latitudes.
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