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Lidar observations of cirrus clouds in the tropical tropopause layer
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Abstract:  The vertical profiles of the cirrus clouds and of the frost point near the tropopause over
Bandung, Indonesia (6.90°S, 107.60°E) were observed simultaneously by Mie scattering
depolarization lidar of Nagoya University and by cryogenic frost-point hygrometer of University of
Colorado, respectively. A few to several tens percent of supersaturation over ice between 17 and 18
km was observed at the altitude range including the altitude where the cirrus clouds were observed.
The cirrus clouds were observed for more than 10 hours at the altitudes just below the cold point
tropopause (CPT). The vertical profiles of the cirrus clouds were quite stable, comparing with the
cirrus clouds appeared at the lower altitudes. The concentration of ozone versus altitude started to
increase at around 16 km (z ). The cirrus appeared at the altitude range between z; and CPT,
where has both tropospheric and stratospheric characteristics (tropical tropopause layer; TTL).
Estimations of the time constants of the growth, and of the sedimentation for the cirrus cloud
particles suggest that the particle radius is around 10 um. Estimations of the time constant for the
water vapor condensation suggests that the condensation from the surface of the cloud particles had
already reached steady state with the evaporation from the surface. In other words, the observed

supersaturation was not the transient feature of the humidity.
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Fig. 1 (Bold line: RH) Relative humidity over

ice observed by frost-point hygrometer. (Thin

line: R) Backscattering ratio observed by lidar

on December 16, 2004.
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