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Improvement of gravity wave analysis using hilbert transform
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Abstract: The gravity waves are generated in lower atmosphere, propagate upward and
transfer momentum and energy to the middle atmosphere. It has been found that the gravity
waves induce large scale meridional circulation and drive the middle atmosphere away from
radiative equilibrium [Lindzen, 1981; Holton, 1982; Matsuno, 1982]. However, we have not
completely known the quantification of gravity wave roles in the middle atmospheric
circulation. A Rayleigh/Raman lidar was installed in January 2011 at the Syowa station,
Antarctica (69° S,40° E). The lidar has measured temperature profiles between 5 and 80 km
for more than 300 nights (before the end of October in 2014). To investigate gravity wave
activities, we have analyzed the lidar data using the same method with Alexander et al.
(2011). In the result, several days showed quite small gravity wave activities in comparison
with results at the Davis station by Alexander et al., (2011). We improved gravity wave

analysis using the Hilbert transform in order to reveal that the result is true or not.
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Fig. 1. The nightly changes in Ep per unit mass for Fig. 2. The same as Fig 1, but the calculation method
2011(+), 2012(3k), 2013() at 49 km. The calculation  of Ep is our analysis.

method of Ep is same as Alexander et al. [2011].
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