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Volcanic aerosol layer observed at around the tropical tropopause and
formation of cirrus cloud in it
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Abstract

Volcanic aerosol layer has been found just above tropical cold point tropopause by observations
using lidar and balloon borne optical particle counter (OPC) in January 2011. The aerosols have one or
two layers structure within the campaign period from 6th to 13th January. The width of the layer was
1-2 km. The depolarization ratio of the layer was very small (or nearly zero), and the wavelength
dependence of the backscattering coefficients were similar to that of the stratospheric aerosols. The
backscattering coefficient of the layer was about five times larger than the background aerosols. Cirrus
cloud appeared within this aerosol layer. The estimated number concentration of the cloud particles is
~1000 /m®. The relative humidity over ice before the ice formation is estimated to be about 110%.
These microphysical characteristics of the cloud are consistent with the recent formation studies of the
cirrus cloud particles nucleating on the solid aerosol particles like ammonium sulfate particles.
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Figure 1 R-1 at the wavelength of 532 nm observed from January 11 to 12, 2011. Aerosol layer
was seen at around 18 km in altitude above cirrus cloud layer that is almost scaled out by the used
range of the color scale. At the local time around 3 to 6, cirrus cloud was observed within the
aerosol layer. The periods with low data quality are masked by white bars. Rectangular by the
dotted line is the expanded area of the next Figures 2 and 3.
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(@) The R-1 for the expanded time-height
region on January 12th in the Figure 1.
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(b) Depolarization ratio at the wavelength
Lo Dl of 532 nm for the same time-height region
TME (LT ! of (a). The depolarization by aerosol layer

(b) was not detectable, or very small, and is

' : T ’ indicating that the aerosol particles are
082 spherical shape. Enhancement of
depolarization was seen at the local time
around 3 to 6 and at the altitude between
17.5 and 18 km. The value of the
[ depolarization is as large as 0.5 at this
0.0 enhanced layer. This is the typical value for
the cirrus clouds.
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(c) Color ratio of the backscattering
coefficient by the particles between at the
wavelength of 1064 nm and of 532 nm. The
enhanced layer shows the similar value of
the lower cirrus clouds. The color ratio at
the aerosol layer is smaller than 1, and is

by Y typical value for aerosols. Upper noisy area
0 1 2 3 s 6 7 s is masked.
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Figure 3 (a) estimated number concentration of cirrus cloud particles. (b) estimated ratio of the ice
water content to the saturation water vapor concentration.
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