
Variation of Na column density --- effect of atmospheric wave and increase by meteor shower--- 
 

Takuji Nakamura, Mitsumu K. Ejiri (National Institute of Polar Research),  
Takuya D. Kawahara (Shinshu Univ.),  

Abstract  
Enhancement of metallic atom layer column density due to meteor showers/streams has been reported by 

resonance lidar observations for a long time since 1970s. However, some papers show negative results 
suggesting no correlations with shower activity. Thus, effect of meteor shower on metallic atom layer is still 
an open question. We have carried out extensive Na temperature lidar observations between 2007 and 2009 at 
Uji, Kyoto, Japan (35N, 135E). Significant enhancement of Na column density (~ 300 %) after the midnight 
has been observed on Dec 9, 2007. Lidar temperature data suggested that this event was caused by a vertical 
motion due to an atmospheric wave such as semidiurnal tide. On the other hand, at the culmination of Geminid 
shower on Dec 14, 2008, we have observed that Na column density increased by 2.5 times at the peak and the 
event lasted for about 5 hours. We have investigated our lidar data of December 2007/2008 in detail, and 
found that Na column density could be significantly affected by meteor shower when the meteor shower 
radiant is at high elevation angle such as over 60 deg. 
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Fig 1. Nocturnal variation of Na column density in December 2008 and 2007 observed by a Na 

lidar at Uji, Kyoto (35N , 136E)  
 


