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Mesospheric Gravity Waves and Diurnal Tidal Wind Interactions at a Critical Level
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The US Maui-MALT program is designed to investigate the properties and dynamics of the low-latitude mesosphere and lowel
thermosphere region (MLT) in exceptional detail. On June 29, 2003, the University of lllinois Meteor Wind Radar (MWR) at
Kihei, Maui (20.8N, 156.4W) observed clear downward phase propagation associated with a diurnal tide for 7 hours (14:00-
21:00 UT). At the same time, the Utah State University Mesospheric Temperature Mapper (MTM) measured Qtband O
emission intensities and temperatures at nearby Haleakala Crater, MadN205%6.2W). The MTM observed a short-period
gravity wave (GW) event propagating through this region for most of the night from 7:00 to 15:00 UT. The GWs disappeared
from the G band data (peak altitude: “94 km) and the OH band data ("87 km) around 14:00 UT and 14:30 UT, respectively.
Qualitative and quantitative investigations of relationship between the observed GW dissipations and the increasing backgrour
wind field show the following.

1. The observed GW disappearance at thealfitude was caused by wave filtering at the critical level (CL), which moved
down quickly due to downward phase progression of the diurnal tide.

2. The GW disappearance at the OH altitude was not due to the wave filtering at tHe-@t-Q). However, a saturation
level (SL) moved down and reached to the OH altitudes. Also, saalcaused a small vertical wavelength and a small vertical
group velocity. The GWs probably saturated due to convective instability, as well as dissipated due to eddy diffusivity.

3. The wave disappearance impacted the background wind (resulting in an Acceleration of 10-20 m/s), but effects on the
background temperature were unclear.

4. The major wind acceleration occurred around the OH altitudes (below the CL) rather thap #tude (at the CL)
because the CL and SL around the OH altitude descended slowly (a few km/hour).
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