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Disturbance of noctilucent clouds on the night of 9-10 August 2005
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The NICT Rayleigh lidar, MF radar and a digital camera were installed at Poker Flat Research Range (PFRR), Chatanika
Alaska (65N, 147W). The NICT Rayleigh lidar is a single channel Rayleigh/Mie backscatter lidar. The lidar has been employed
to make measurements of temperature and noctilucent clouds. The raw lidar measurements yield profiles at 20 s and 75
resolution. The NICT MF radar measures height profiles of horizontal wind velocity in the mesosphere and lower thermosphere
throughout the day using partial reflection echoes from the ionospheric D region. The raw MF radar measurements yield profile
at 3 minutes and 4 km resolution. NLC images were taken with a single-lens reflex digital camera every 1 minute throughout the
night.

Observers on the ground noted the appearance of NLCs over the northern horizon early in the night and motion of the cloud
southwestward towards the lidar observatory. During 2322-0201 LST (=UT-9h) the lidar system recorded significant echoes fron
the NLC. Two NLC layers were observed with the lidar and a digital camera. The peak altitude of the individual lidar signal
varied rapidly with peak-to-peak of “1.5 km. The two wave-like structures were seen in the NLC images. Distinct small scale
waves with horizontal wavelength of "50 km seemed to be frozen in a lower layer of the NLC and moved southwestward with
NLC clouds, and obscure medium scale waves with horizontal wavelength of “150 km propagated northeastward and seemed
exist in an upper layer. These observations suggest that AGWs modulated peak altitude and horizontal structures of the NLC.

The horizontal wind velocity measured by the NICT MF radar is 0-50 m/sec southward and 20-75 m/sec westward at altitude
range of 76-84 km during 2300-0300 LST (0800-1200 UT). Horizontal wind measurements with an MF radar reveal that the
bulk motion of the NLC was caused from the advection by enhanced background winds. We compare the measured diurne
enhancement of southward wind with the phase of diurnal and semidiurnal tides provided by Global Scale Wave Model (GSWM-
02). Southward winds of diurnal and semidiurnal tides are maximum at"01 LST and "23-04 LST respectively at the altitude range
of 76-86 km over PFRR. These results suggest that appearance and motion of NLCs observed at PFRR are affected with diurr
and semidiurnal tides.

We will discuss the evolution of the NLCs in terms of atmospheric gravity waves, the measured wind and current tidal models.
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Noctilucent Cloud Echo
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