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Observational study of quasi—-monochromatic gravity waves
characteristics in mesopause region with sodium fluorescence

Doppler lidar
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Abstract: The quasi—monochromatic gravity waves (QM GWs)parameters in the mesopause region over
Langfang (39.4°N, 116.6°E) were studied based on the 60 h sodium fluorescence Doppler lidar data
during 2011-2013 year. A total of 85 QM GWs were extracted from the simultaneously measured temperature
and wind profiles between 85 km and 95 km using hodograph method. The result shows that vertical
wavelengths (horizontal wavelengths) and observed periods are mainly distributed from 6 km to 9 km
(200 km to 800 km) and 2 h to 7 h, with the mean values 6.6 km (727.8 km) and 7.4 h respectively.
GWs propagating upward in the vertical direction are with an occurrence of 75.29%. The intrinsic periods

are mainly distributed from 3 h to 9 h with a mean value 7.76 h. There is no dominant horizontal
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propagation direction. The probability of the horizontal background wind component along the horizontal

propagate direction U,>0 is about 50% for upward GWs, but for downward GWs the probability of U,>0

is about 66.66% , which is about 2 times of the probability of U,<0 (33.33%),which suggests that the

observed downward GWs are mainly propagating horizontally along the wind.

Key words: sodium fluorescence Doppler lidar;

waves; intrinsic period;
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Tab.1 Mean values of gravity wave parameters of in the mesopause over Langfang

® /f Tw/h Tyw/h A/km M/km E e c. cn Cer Count

Upl 11.22 1.69 3.05 3.8 82.1 0.63 13.48 0.38 7.99 3.9 2
Up2 4.02 5.90 6.70 6.4 446.4 0.41 21.80 0.30 20.96 2.4 44
Up3 1.56 12.38 11.75 8.0 1598.6 0.18 35.20 0.20 40.86 0.7 18
Down 2 3.76 7.05 4.67 5.9 479.8 0.36 20.02 0.34 30.48 2.1 16
Down 3 1.60 12.15 8.20 7.3 1120.6 0.17 26.20 0.28 42.63 0.7 5
Up 3.55 7.59 6.87 6.8 759.1 0.35 25.31 0.28 26.15 1.95 64
Down 3.25 8.27 5.41 6.2 632.3 0.32 21.49 0.32 3.37 1.76 21
Total 3.48 7.76 7.39 6.6 727.8 0.34 24.36 0.29 27.93 1.9 85
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Fig.8 Distribution of horizontal propagation direction. (a),(b)
denotes upward and downward GWs respectively.
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