
• Quarter-century observation with strong warming episode in the 1990s: 
1990 - 2010 at CSU (41N, 105W) and 2010 – 2014 at USU (42N, 112W). 
• This yields a cooling trend starting from an insignificant value of                     

    at 85 km, increasing to a maximum between 91 
and 93 km of                            , decreasing to a warming trend above 
103 km to 105 km. 
• Difference between 11-parameter and 7-parameter regression analyses. 
• To shed light on the nature of the warming episode, we show that the 

recently reported prolonged global surface temperature cooling after 
the Mt Pinatubo eruption can also be represented by the same response 
function with comparable life (~ 7 years).

Long-term midlatitude mesopause region temperature trend  
deduced from quarter century (1990–2014) Na lidar observations  
C.-Y. She, D. A. Krueger, and T. Yuan

0.64 0.99 /K decade±
2.8 0.58 /K decade±
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Fit Function: 

7 parameter analysis vs. 
11 parameter analysis

Trend results
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Fit Function: 

7 parameter analysis vs. 
11 parameter analysis 

17 year-long data (1990 – 2007) vs. 
25 year-long data (1990 – 2014)

Trend results
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A significant warming of 6 k in 
the mesosphere is observed in 
summer 1992 and 1993. This large 
change could be due to aerosols 
injected in the stratosphere by 
the Mount Pinatubo Eraption.


