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Abstract: Observation and study of temperature variations in the middle atmosphere 
are significant to the comprehensive understanding of global climate change. Based on 
the long-term observations of Hainan lidar (19.9°N,110.3°E) during 2010-2020, 
temperature variation characteristics in the middle atmosphere (32-64 km) are 
investigated in this paper by analyzing the Rayleigh back-scattering data. Analysis 
results show that, at Haikou, the stratopause located in the altitude range of 42-51 km, 
and the maximum of daily mean temperature in the middle atmosphere was ～262 K. 
The temperature varied periodically in the middle atmosphere, and the maximum 
amplitude of annual, semiannual, and seasonal oscillations were 6.0 K, 3.8 K, and 1.7 
K, respectively. The temperature variation in the stratosphere (@34 km) presented a 
prominent annual oscillation tendency only, and the temperature variations in the 
stratopause (@49 km) and the lower mesosphere (@62 km) were dominated by annual 
and semiannual oscillations. Seasonal oscillation tendency of temperature was very 
weak in the middle atmosphere when it is compared to the other two oscillations. 
Analysis of interannual variation trend reveals that, during the period of significant 
changes in solar activity, the stratopause temperature varied with the index change of 
solar radiation flux F10.7. However, when the solar activity was calm, there was no 
correlation in the variation tendency between them. 
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