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Study on Seasonal Variations of the Mesospheric Na layer over Tokyo Observed by Lidar
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Abstract:  We have performed mesospheric Na lidar observations for 11 years at Tokyo Metropolitan University
(TMU) in Hachioji, Tokyo (35.6N, 139.4E) since November 1991. We have recognized more than 200 events of
sporadic Na layers above our lidar site in mid-latitude. The seasonal variation of sodium column abundance, which
reveals a maximum sodium abundance in the autumn-winter and a minimum in the spring, has clearly observed every
year. The max. / min. abundance ratio is about 3 or 4. The centroid height and width of the averaged sodium layer
shows semiannual variation. Since then, many observations of mesospheric Na layers have been conducted
worldwide, and we review our longtime data from a new perspective, referring to those results.
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Table 1. Specifications of TMU sodium lidar

Location
Tokyo Metropolitan Univ. Receiver
35° N, 139° E (Geographic) Diameter 28,35, 60cm
25° N, 205° (Geomagnetic) Field of View 0.7mrad
Transmitter Optical Bandwidth 3.5nm FWHM
Laser Nd:YAG SHG pumped Dye
Wavelength 589nm Data Acquisition
Pulse Energy 65ml/pulse Type Photon Counting
Pulse Rate 10pps Range Resolution 100m
Linewidth 2.5pm FWHM
Pulse Length 6ns

Beam Divergence 0.2mrad
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Fig.1 Distribution of observation time by date and local time.
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Fig.2 Seasonal variation of the Na layer column abundance at Tokyo, Brazil, Urbana and Fort Collins.
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Fig. 3 Seasonal variation of the Na layer (a)centroid height and (b)rms width at Tokyo and Fort Collins.
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Fig. 4 Trend in the Na layer (a) column abundance and (b) centroid height at Tokyo.
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