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Advanced atmospheric temperature measurement techniques using radar meteor
echoes

Tsutsumi, Masaki
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Existing * absolute’ temperature measurement techniques in the mesopause
region using radar meteor echoes need empirical atmospheric parameters such as vertical temperature
gradient, which may not always be appropriate. We have developed a technique without need for
additional information other than meteor radar data by combining the existence method and the
relative’ temperature measurement technique which we developed in 1990s.

In the course of the present study, we have found for the first time that meteor trails in the polar
region can diffuse much faster than usual under geomagnetically disturbed conditions. Through
comparison with incoherent radar and Na temperature lidar measurements we further found that highly
enhanced electron temperature was responsible for the anomalous diffusion. Such electron temperature
enhancement in the polar mesosphere has not been known so far, and is expected to be useful for
coupling studies between neutral and ionized atmospheres.
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