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Cirrus cloud observation in the midlatitude by the MU radar and Rayleigh/Raman lidar
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Abstract

Wind variations around the top of midlatitude cirrus clouds are presented by a case study at the Shigaraki MU Observatory
(136°06’E, 34°51° N) in the nighttime during 5-6 November 2004. Altitude profiles of vertical and horizontal wind velocities were
observed by VHF-band (46.5 MHz) Doppler radar referred to as the MU radar. Altitude profiles of backscattering coefficient were
observed by Rayleigh/Raman lidar to determine cloud region.

Cloud-top height as observed by the lidar was about 10.5 km around 1900 LT 5 November, and then gradually descended to 8.5 km
around 0500 LT 6 November. Zonal wind observed by the MU radar showed a similar descending feature with time; westerly wind
observed by the MU radar with 12-min and 150-m resolutions showed a rapid increase with altitude, and was almost always larger
than 25 m s™' above about 1 km higher than the cloud tops.
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Fig. 1: (Upper panel) Time-altitude plot of cloud backscatter coefficient (shaded) observed by the lidar from 1800 LT 5

November to 0600 LT 6 November 2004. Solid contour in the upper panel are the same as that in the lower panel.
(Lower paner) Time-altitude plot of zonal wind observed by the MU radar. Positive values show westerly (eastward)
wind. Cloud backscatter coefficient and zonal wind were averaged every 12 minutes.
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Fig. 2: Time series of cloud optical depth observed by the pure-rotational channel of the lidar from 1800 LT 5
November to 0600 LT 6 November 2004..Cloud optical depth was averaged every 12 minutes.
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