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A case study on upward propagating gravity wave at polar MLT region
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The atmospheric gravity waves (AGWSs) transfer their momentum flux from lower atmosphere to upper atmosphere and releas
their momentum flux to background at mesopause region through wave saturation. It is important to understand the propagatic
process of AGWs for energy balance at mesosphere and lower thermosphere (MLT) region. During the last one and half decade
a number of studies have been made by utilizing All Sky Cameras (ASCs). It has been thought that AGWs are dissipated o
blocked in the mesopause region due to atmospheric instability and/or wind filtering effect. In recent years, some evidence
has been reported that sometimes AGWSs penetrate into the lower Thermosphere. Since ASCs have no capability of altituc
resolution, they cannot be used for research of the upward propagation of AGWSs into the lower thermosphere. Since uppe
limitations for observational altitude of MF radars and meteor radars are about 90-95 km, they cannot be used either for thi:
research.

The sodium LIDAR installed at Tromso, Norway (69.6deg N, 19.2deg E) has measured atmospheric temperature and sodiut
density in the height region from 80 km to 110 km with high time (10 min) and altitude (1 km) resolutions. In this paper, we have
focused on an event occurring from 1630 to 2430 UT on October 29, 2010. The sodium LIDAR observations captured prominen
AGW signature. Derived vertical wavelength, amplitude, and apparent oscillation period are about 16 km, about 15 K, and abou
4 hours, respectively. Of particular interest is temporal development of the altitude where the AGW reached. While the upwarc
propagation appeared to be broken down around 95 km height between 1630 and 2100 UT, after 2100 UT the AGW propagate
to higher altitudes (at least 100 km). We evaluated two possible mechanisms, which can affect the upward propagation, win
filtering effect and wave breaking using data from the sodium LIDAR, meteor radar, and MF radar.

The propagation direction, phase velocity and background wind velocity were derived by hodograph method from meteor rada
wind data to evaluate the wind filtering effect. We have derived the Brunt-Vaisala frequency and investigated variations of echc
power of the MF radar to evaluate a wave breaking process. As a result of the analysis, the phase velocity is significantly large
than the background wind velocity. The Brunt-Vaisala frequency and the echo power of the MF radar decreased after aroun
2100 UT. These results suggest that the wave breaking occurred before 2100 UT below 95 km height. In this talk, we will report
what kind of mechanisms was able to modify the lower thermosphere.
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