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1. Introduction

Atmospheric waves mainly originating from the troposphere play an important role driving the general circulation in the middle
atmosphere by redistributing momentum. Gravity waves are most difficult to observe because their spatial and temporal scale
are small. Especially observations of gravity waves in the polar region are still not sufficient. However, recent studies indicate the
importance of gravity waves in high latitudes for improving climate models such as cold bias in the polar stratosphere and bia:
in the timing of the polar vortex breaking (e.g. Geller et al., 2013). The PANSY radar provides wind vectors with high temporal
and vertical resolutions continuously by using five beams pointing to the vertical, to the north, east, south, and west at a zenit
angle of 10 degrees. The purpose of this study is to elucidate dynamical characteristics of wind disturbances in the polar regio
in terms of the frequency spectra by using the PANSY radar observation data.

2. Data and Analysis

An analysis was made of three-dimensional wind vectors over about three years from May 2012 to May 2015 with the time
intervals of 180-240s. This time resolution and duration of observations are sufficient to analyze a full range of the gravity wave
frequency, from the inertial frequency to the buoyancy frequency, if we can assume that the Doppler effects by the backgroun
wind are weak. For comparison, reanalysis data (JRA55) and JMA radiosonde observation data for the same time period are al
used. As the observations were performed by a partial system of the PANSY radar before March 2015, the data in the heig}
range from 1.5 to 5 km, where data quality is sufficiently high, is used for the spectral analysis. The vertical resolution is 150 m
in the line-of-sight direction.

3. Results

Figure 1la shows the frequency spectra of the zonal wind fluctuations calculated using the PANSY radar data over the whol
time period of three years. Itis clear that the spectra slopes are different between the high (wave periods shorter than 10 d) ai
low (longer than 10 d) frequency ranges. For the low frequency range, the spectrum slope is about -0.4. This is consistent wit
the spectrum obtained from JRA55. For the high frequency range, its slope is about -1.9. This is much different from that of
JRA55 whose slope is about -2.4. The spectra of meridional wind fluctuations have similar structure. The vertical wind spectrur
obtained by the PANSY radar observations is shown in Fig. 1b. The spectral shape is different from that of the horizontal wind
spectrum in terms of the spectral slope and transition frequency. For high frequency range (wave periods longer than 1 d), th
spectral slope is about -0.3, which is consistent to the spectrum by JRA55. For low frequency range (shorter than 1d), the spectr
slope is about -1.0, which differs from the JRA55 spectrum whose slope is about -1.5.
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