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Satellite remote sensing of the characteristics of MLT mean temperatures in the
120° E meridian: The mesopause
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Abstract The L2A SABER/TIMED temperatures taken during 2002~2006 were used to estimate
the mean temperatures in the MLT region in the meridian at 120° E. Good agreements were
seen in the comparison between the seasonal mean temperatures in the meridian and that
across the entire zonal cycle. In contrast, very large discrepancies were observed when
comparing the temperatures with that derived from the CIRA-86 temperatures; and the
discrepancies were attributed to the differences in the critical structures in the two
temperatures. Daily temperatures were used to investigate the altitude and temperature of
the mesopause in the meridian by applying a scheme that extracts the mesopause
information through diagnosing the lapse rate in each temperature profile. Estimation results
show that in summer season, the mesopause with the same height (83 km) as that of the
polar mesopause is observed through the latitudes from 48° N to the polar area. In the
meantime the equatorial and tropical mesopause are maintained at 97 km, which is critical in
shaping the characteristic global “two-level mesopause” . Moreover, daily analysis disclosed
the extreme complexity in the appearance of the mid-latitude mesopause. It was observed
that there are two kinds of mesopause, one locates at 83 km height with extremely low
temperatures, the other locates at about 100 km. Although the theory proposed for
interpreting the “two mode” mesopause in polar area was successfully used to explain the
current estimation results, further detailed investigation is necessary to understand the
complex situation.
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