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Abstract Based on continuous observation of the sodium layer from lidar located in Yanqing,

Beijing, the diurnal variation of the sodium layer and its relevant parameters can be analyzed.

Comparing the phase information of sodium density from every altitude with the information from

meridian wind at the same time, it can be found that the two diurnal phases are consistent with

each other. Although the two semi-diurnal phases exist a little bit difference, as a whole, they

two agree very well. Extracting the phase and amplitude from continuous sodium observation data
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from October to January from 2014 to 2016, tidal characters in fall over Beijing can be studied.

The results show diurnal tide phases have unobvious seasonal variation and propagate upward with

vertical wavelengths between 30 and 50 km. Besides, the diurnal tide is stronger than the semidiurnal

tide.

Key words Lidar, Continuous observation, Tide wave
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Fig. 1 Diurnal variation of Na over Beijing

from 7 to 9 in December 2014
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Fig. 2 Diurnal variation (blue curve) and fitted curve (red curve) of Na column abundance (a), centroid height (b)

and RMS layer width (c) of sodium layer observed at Beijing from 7 to 9 in December 2014
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Fig. 4 Phase profiles for diurnal and semidiurnal oscillations extracted from Na density and

wind data at Beijing from 7 to 9 in December 2014
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Fig. 5 Variations of Na density diurnal phase and semidiurnal phase at different altitudes

from October to January in 2014−2016
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Fig. 6 Monthly mean diurnal phase of Na density and its fitted result from October to January in 2014−2016
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Fig. 7 Monthly mean semidiurnal phase of Na density and its fitting result from October to January in 2014−2016
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Fig. 8 Monthly mean Na density diurnal amplitude and semidiurnal amplitude

from October to January in 2014−2016
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