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Study of atmospheric waves in the polar mesosphere and lower thermosphere using the Tromsg

sodium LIDAR
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Temporal and altitudinal variations of atmospheric waves (gravity waves and tides) obtained by the
sodium LIDAR at Tromsg (69.6°N, 19.2°E) will be presented. We will focus on the following two
topics: (1) penetration of atmospheric waves from the mesosphere to the lower thermosphere, and
(2) dissipations of the waves in the mesopause region. The sodium LIDAR at Tromsg has been
operated for four winter seasons starting in October 2010. We have obtained, in total, about 2344
hrs of temperature and sodium density data and about 1258 hrs of wind data in the polar
mesosphere and lower thermosphere. Signatures of gravity waves (GWs) and tides are often clearly
seen in the temperature and velocity data. Altitude profiles of amplitudes and phases of the waves
are used to investigate their upward propagation and dissipations. GWs are usually dissipated
around the mesopause region due to wave breaking and instabilities, but they propagate upwards
through the mesopause on some occasions. By using temperature data and wind data, we have

investigated stabilities of the atmosphere as well as instabilities generated by GWs.
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Table 1 Summary of observations at Tromsg
Observational The number | Observational Obtained parameters
interval of data (hrs) | mode

Oct 2010 — Mar 2011 | 256

Vertical (one direction)

Temperature and  sodium

density

Oct 2011 —Mar 2012 | 830

Vertical (one direction)

Temperature and  sodium

density

Oct 2012 — Mar 2013 | 558

5 directions (vertical, east,

west, north and south)’

Temperature, sodium density,

and wind velocity

Oct 2013 —Mar 2014 | 700

5 directions (vertical, east,

west, north and south)

Temperature, sodium density,

and wind velocity

' The zenith angle is 30 degrees.
*The zenith angle is 12.5 degrees.




