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Results of lidar observations of the dust over the Taklimakan Desert and an observation plan
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Abstract

As a part of the China-Japan Joint Research Program ADEC (2002 — 2004), the Nd:YAG depolarization lidar
was operated at the Aksu oasis (40.6 N, 80.8E, 1028 m above the sea level) in the northern fringe of the
Taklimakan Desert, Xinjiang, China. The lidar was designed to measure the vertical profiles of backscatter and
depolarization of the aerosol particles from the atmospheric boundary layer and up to the stratospheric aerosol
layer. The lidar observations during the Intensive Observation Period (2002-2004) show characteristics of the
dust over the Taklimakan Desert i.e., 1) the structure of the dust layer, 2) its diurnal and synoptic-scale
variations, 3) meso-scale transport of the dust in the system between Tianshan Mountains and Tarim Basin, and
4) the structure of the dust front. A new Kakenhi project (Local Circulations and Dust Storm in the Taklimakan
Desert) from 2008 to 2010 started in April 2008. An APD unit was installed in the Aksu lidar in March 2009.
A test observation by the new lidar system was carried on 23 — 25 March 2009 at Aksu, Xinjiang. The present

paper shows previous results of lidar observations and an observation plan in future.
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Fig.l Topography around the Taklimakan Desert and
simulated surface winds at 18 UTC on 13 April 2002.Ref2
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Fig.2 Time-altitude cross sections of back- scattering ratio
and depolarization ratio during 11 and 21 April 2002 over
Aksu, Xinjiang China (Kai et al., 2008). Ref.®
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Fig.3 Time — altitude change in the descending upper
clouds over Aksu during the passage of the dust storm on
April 14 —15,2002. Ref.®
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Fig.4 Time series of the backscattering ratios at heights of
0.187,1,2,3,4 and 5 km on April 18 —21,2002. Ref.@
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Fig.5 Simulated surface wind, potential temperature, and
vertical velocity at 2030 LST on 18 April 2002. Ref.(D
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Fig.6 Time-altitude cross sections of depolarization ratio
during 11 and 21 April 2002 over Aksu, Xinjiang China
(Tsunematsu et al., 2005). Ref.®
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Fig.7 Vertical cross section of simulated wind vector for
the no-Tianshan Mountains and for the real topography.®
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Fig.8 Time-altitude cross sections of backscattering ratio
during 25 and 27 March 2004. Ref.®

Fig.9 /21X, MODIS |Z X W ER O EGE T
HD, ZOBEEOHACDER DI EROREAE L
TWBH EZ AT, XU LGOI B WEIZ
m723> CThHfi LTWb,

(d) Dust Distribution 0800 UTC 26 Mar,

-

Fig.9 Satellite image of the Taklimakan Desert by MODIS
and simulated dust distribution on 26 March 2004.Ref.@
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Fig.10 Column dust distributions for the background and
the dust storm.
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