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

Preliminary reports on wind variations in and around midlatitude cirriform clouds are presented by a case study at the Shigaraki MU
Observatory (136°06° 32”E, 34°51° 08”N) during 5-6 November 2004. Vertical profiles of wind velocity were observed by
VHF-band (46.5 MHz) Doppler radar named the MU radar. Vertical profiles of backscattering ratio and linear depolarization ratio
were observed by Rayleigh/Raman lidar to determine cloud region.

Cloud-top height as observed by the lidar was about 10.2 km around 18-19 LT 5 November, and then gradually decreased to be
about 8.5 km around 03-04 LT 6 November. Zonal wind (U) observed by the MU radar showed a similar descending feature; a large
shear region where U vertically increased from 20 m/s to 25 m/s within 300 m continuously located at 100-500 m above the cloud
tops. Temperature profiles observed by radiosondes have revealed that a stable layer, where potential temperature vertically increased
by larger than 4 K within 200 m existed within several hundred meters above the cloud tops. These observational results indicate that
high time and altitude observation of wind velocity is important to clarify interactions between dynamical and microphysical
processes in and around cirriform cloud.
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Fig. 1: (Upper panel) Time-altitude plot of linear depolarization ratio (shaded) observed by the lidar from 1800 LT 5
November to 0600 LT 6 November 2004. Solid contours in the upper panel are the same as white solid contours in the
lower panel. (Lower paner) Time-altitude plot of zonal wind observed by the MU radar. Positive values show eastward
(westerly) wind.
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Fig. 2: (Left panel) Vertical profiles of potential temperature measured by radiosonde launched at 20 LT 5 November
(solid), 00 LT 6 November (dashed), and 04 LT 6 November 2004 (dotted). (Right panel) Same as the left panel except

for zonal wind measured by radiosondes.
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