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3.1 Band-pass Filtered T’/w’ from Lidar 3.4 Comparison with Simulation
1. Introduction P
<> Complete dispersion relation of gravity waves is written as (Nappo. 2013, Page @ Band-pass filtered e _— , I : 5 Perlod 27m|n2 o Afully-nonlinear model was used
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. | _ 04:30-08:00UT. $ o5 : S % §  observed features.
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< When a gravity wave reaches a level at which the horizontal wave phase e o 0SSN o m &y 1001 here are from measurements of
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Co-located Temperature/Wind Lidar and Airglow Imager at ® The magnitudes of T’ (top) measurements.
Andes Lidar Observatqry observg_d a gravity wave _event are found to be related to N2. 4 Linear gravity wave theory predicts a | |  Simulated T and w’ amplitudes are slight smaller than & Gaussian modulated cosine as
undergoes both reflection and critical layer. A non-linear @ There is a 90° phase lag of proportionality for the temperature Airglow images L initial body forcing at x=200 km,
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@ A first time observation of a complex

€ As indicated by the gaps in the vertical wavelength profile, there exists two reflection
gravity waves reflection/critical level event,

E ol layers. One is below 85 km and another is between 100 and 105 km.
’ € Waves are partially reflected at the reflection layers. Faster (higher frequency) waves which was also successfully modeled.
50 with more vertically-oriented phase are more likely reflected. Slower waves with less € The success of modeling of such complex
7 "5 50 5 50 75 vertically-oriented phase penetrate to higher altitudes. event will provide important insights into
Imager ; " € Near 93 km, wave speed almost equals to background wind speed and the vertical gravity wave propagation and dissipating
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wavelength approaches zero. Wave breaking can be found in original temperature and processes.

40 S 0 2: wind data. Relative slower waves could be blocked by the critical layer.
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€ The observations of co-located high
€ Enhancement of vertical wind is found near reflection layers.

-25 4 25

resolution lidar and imager provide a

-50 1 -50¢ _ Time:02:13:30 90/251 . . _ Time:02:13:30 90/251

120
115
110
105

£100

120

115
-75

< An sodium Temperature/Wind Lidar was deployed in Andes Lidar - - | - : | | I
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complete picture of gravity waves.
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the phase lines are oriented more

vertically. This explains the enhancement
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