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The two-level thermal structure (of midlatitude and polar region) in the upper mesosphere and
lower thermosphere (MLT) is by now well-known [1]. The altitude of the low/summer mesopause
remains nearly constant at ~ 86 km, while the altitude of the high/winter mesopause varies a bit
but remains more-or-less around ~100 km. The temperature of the mesopause on the other hand
varies throughout the year with minimum, depending on latitudes, occurs near summer solstice
and maximum occurs in winter.

Using 20 years and 956 nights of observation over Fort Collins, CO (40.6°N, 105.1°W), She et al.
[2] recently reported the two-level mesopause structure over this lidar site with clarity. The
mesopause altitude exhibits bistable behavior with high winter mesopause varying between 98 and
103 km and the low summer mesopause at 84 +1 km with sharp transitions between them, giving

rise to a 102-day summer season between 121 and 222 Day of the Year (DOY). The mesopause
temperature has a complicated variation throughout the year with a minimum of 171°K on the 172
DOY, increasing both ways gradually towards the high/winter mesopause where the temperatures
vary between 176 K and 187 K. The authors [2] suggested that this complex mesopause
temperature variation (throughout the year) is the result of the interplay between solar insolation
and the upwelling/cooling and downwelling/warming (pole-to-pole) residual circulation [3]. This
deserves a bit more study.

Thus, the purpose of this paper is to use the well-known insolation at 40.6°N and the rare, but
available lidar measured residual circulation in meridional wind climatology [4] to qualitatively
explain this observed complex mesopause temperature variation throughout the year over Fort
Collins, CO (40.6°N, 105.1°W).
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