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Vertical structure of atmospheric waves from the mesosphere to the thermosphere

observed by Na lidar and EISCAT radars at Tromsg
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Atmospheric waves play a crucial role in atmospheric dynamics, and numerous observational studies have been conducted
on those in the lower and middle atmosphere. On the other hand, investigations on atmospheric waves above 100 km altitude
are still limited. In particular, there are a few observations on the vertical structure of atmospheric waves from the mesosphere
to the thermosphere. To understand such a wider vertical structure, this study combined observations by the sodium (Na)
lidar and the European Incoherent Scatter (EISCAT) radars at Tromsg, Norway (69°N, 19°E). We analyzed 69 hours of
simultaneous observations by the Na lidar and EISCAT radars from 20 to 23 January 2012.

The Na lidar observations provided high-resolution temperature profiles in the altitude range from 75 to 105 km, while the
ionospheric parameters, such as electron density, electron temperature, ion temperature, and ion velocity, were obtained in the
ionospheric E and F regions from the EISCAT radar observations. In the data analysis, we focused on Na lidar temperature
data between 80 and 100 km and EISCAT ion temperature data between 100 and 400 km to investigate the vertical structure
of atmospheric waves from the mesosphere to the thermosphere. By combining these datasets, we identified prominent wave-
like structures with periods of 6-9 hours, and their phase progressions seemed to be downward. In addition, their vertical
wavelengths were 10-20 km in the mesosphere, and those became longer in the thermospheric heights.

We also derived daily mean profiles of potential energy of the observed atmospheric waves. The potential energy showed
an increasing trend with increasing altitude from 80 to 175 km. Then, a decreasing trend was observed from 175 to 210 km.
After that, an increasing trend was seen above 250 km. This non-monotonic behavior would indicate some energy dissipations
in upward propagating waves and/or some additionally generated waves at some altitudes. In the presentation, we will show
these results, and the characteristics of the observed wave-like structures will be discussed in more detail.



