P- 40
PRI A F— LB T A X — TR S I A = A FET VS A — VKM KE
Volcanic clouds from Jebel at Tair (Yemen) detected by ground based and space borne lidar
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Abstract

Volcanic clouds from the eruption of Jebel at Tair (south-central Red Sea, Yemen) on 30th September
2007 were observed by ground based lidar at Nagoya, Japan, and also by the space borne lidar CALIOP. The
cloud was detected as a non-depolarized cloud layer in the upper troposphere by ground based Mie/Depolarization
lidar at Nagoya. Clouds with similar characteristics were observed by both lidars at ground level and in space.
By tilted lidar observations it was demonstrated that these clouds were not composed of ice particles. Back
trajectory analysis confirmed their origin to be the said eruption. The estimated total mass of the cloud particles
by lidar-observed data coincides with the estimated sulfuric acid oxidized from SO, included in the volcanic cloud
observed by AURA satellite. All of the clouds were observed at altitudes lower than the cold point tropopause
for a week after the eruption. Since then parts of the clouds were observed in the stratosphere, indicating transport

from the troposphere to the stratosphere.
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Fig. 1. Lidar profiles observed over Nagoya on 21-22
October 2007: (a) Backscatter ratio at the wavelength
1064 nm. (b) Depolarization ratio at 532 nm. (c)
Angstrom exponent of backscattering coefficient. The
clouds are found in the ellipses. The time-height
range with low SN ratio is masked.

3 0o 3 6 9 12 15 18 21
Time (LT on 28th)

Time (LT on 28th)

6 9 12 15 18 21
Time (LT on 28th)

o '3 6 9 12 15 18 2
Time (LT on 28th)

Fig. 2. Lidar profiles observed over Nagoya on 27-28
October 2007: (a) backscatter ratio, and (b)
depolarization ratio at 532 nm by zenith pointed lidar.
(c) backscatter ratio, and (d) depolarization ratio at 532
nm by the lidar 20 degrees tilted from zenith. The
clouds are in the ellipses. The cloud is clearly seen at
the altitude of around 17 km in (c) by tilted lidar. The
observed values of & for the clouds at the altitude
around 17 km are small by both lidars. Because of the
system configuration, the data quality by tilted lidar
(), (d)) is better.
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Fig. 3. Backscatter ratio at 532 nm observed by
CALIOP at around 17 UT, on 21st October 2007.
The longitude is ca. 115 degrees east. The cloud is
seen at ca. 15 km altitude, and between 32 and 35
degrees latitude (in ellipse). The lines show
temperature contour.

Fig. 4. Backward trajectories calculated from the
starting point at the altitude of the cloud over Nagoya
on 5th October. The trajectories were calculated from
5, 6, 9 and 10 UT on October 5th, and at top, middle
and bottom heights of the cloud layer for each starting
time. Each thick solid line crossing the trajectories
shows the times (at 0 UT on numbered days: October 5,
October 3, October 1, September 29, September 27).
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Fig. 5. Temporal variation of the relative altitude above
local cold point tropopause (CPT) of volcanic clouds
observed by CALIOP. The time is scaled from 0 UT on
October 2nd.
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