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Lidar Observation of Asian Dust

Kenji KAI

Ibaraki University, 2—1-1 Bunkyo, Mito 310-8512

(Received J anuary 8, 2020)

The author has carried out lidar observations of the Asian dust since 1986. The present paper described

the results of the lidar observations over Tsukuba, Japan, the Taklimakan Desert, China, and Gobi Desert,

Mongolia. A combination of the ruby lidar observation at Tsukuba and a three-dimensional numerical

simulation showed a long-range transport of the Asian dust from the Gobi Desert to Japan. A

Mie-scattering depolarization lidar in Aksu, Xinjiang, China showed the structure of the dust layer in the

Taklimakan Desert that was affected by a great local circulation between the Tianshan Mountain and

Tarim Basin. A lidar network observation in the Gobi Desert showed a transport of the dust from the

atmospheric boundary layer to the free troposphere by a cold frontal system, moving across the desert.

Finally, a model of the Mie-scattering depolarization lidar is proposed for observations in the atmospheric

boundary layer and lower troposphere.
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Fig. 1 Occurence and tranport of the Asian dust.
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Fig. 3 Profiles of lidar signals, temperature and relative humidity
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Fig.4 (a) Dates of the occurrence of the duststorms, sandstorms
and Kosa during 8-13 March 1986, and (b) geographical

distribution of deserts and loesslands in the Asian Continent

and the observation site?.
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Fig.5 Predicted three-dimensional distributions of the tracers.

Vertical line segments at the corners indicate the height of
800 hPa?.
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Fig. 8 Surface wind field around the Taklimakan Desert at a
height of 10 m at 18:00 UTC on April 13, 2002, as simu-

lated by MMS. The grid resolution of MMS5 is 12 km. The

arrows indicate the wind vector'!.
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Fig. 11 Surface wind fields (a, b) and vertical cross section of
wind files in east-west (c, d) and north-west (e, f) at 1300
LST and 2330 LST 11 April 2002 over Aksu. Red dot and
thick red arrow indicate the location of Aksu. Black con-
tours and colored contours indicate topography and poten-
tial temperature, respectively' 2,
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Fig. 16 CALIPSO ground track and distance circle from the
Aksu-lidar station. CALIPSO passed within 100 km of the
Aksu-lidar station from 20:56:57 to 20:57:19 (UTC)'¥.
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backscattering coefficient?.
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Fig. 19 An example of dust misclassification as clouds in the
VEFM cloud mask. Latitude-altitude cross sections of (a)
the attenuated backscattering coefficient at 532 nm, (b)
the data mask based on the C2' cloud mask, (c) the data
mask based on the VEM cloud mask, and (d) the horizon-
tal resolution in the VFM cloud mask'®.
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Fig. 21 Automated observation of the Asian dust by the ceilometer
in Dalanzadgad, Mongolia and its data processing system.
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Fig. 22 Ceilometer observation at Dalanzadgad on 22-23 May
2013. (a) Time-height cross section of attenuated back-

scatter coefficient. (b) Observational model of the dust

storm23) .
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the dust event® .

WHRIBRA L ICEs WAL e, —#o 5 X b
ASIES IR OB D LRI - TER LS &
b5, Fig. 22(b) 1%, FEEHHTHA L 0 i JE T %
ELFeh/-F A M hgEgmmm b LA LT H
RIS SN D 7O A 2 BRIWICE D7
LDOTH 5.

LA/ A N B e e S S N A i SR
HHOY AL ¥ x v FEWFI U2 FIZiE AD-Net 7
AF—=Fv b= D2WEI—HERLT 15—
NHEBENTVLY, ZO3BEDTAL ¥ —%1ES
L, TEWMEZHEBAFICBITA 5 A MoliE 7ot
A% EBZHTENTEL (Fig.23). 201345 H
2223 HIZTUWECHREL/ZF A MA b —AI135%E
WHIRR L S TR L L2 S MIR~BEI L, &
FUYHRATR, ¥4 v F, ¥IrT FONEIZ
MW L7-. ZOFRMOSHHEE, 5T R
FCREEISkmET, ¥4I rx NIy
Y RTIREE 4km £ TIAAD, HHRTEIZH]E
LT,

Uz ens, Zoya M, EHRRHRY A
T AL L BITTERE 2 AY) S I H HxRE T
FELIZZENHL R R o7z, TOAHNZ AL
AR B 2 WIERIC L 2 5 A T~ o Kk
KE L5

WL O OBIIBI Z MG 5 &, A MAYH R
TEICEH X SN Wy — A b H o 72 Fig 24 13,
20154F 4 F129-30 HICTE W TIELZF A+
ARV MNOFEFTHDL., FAMA =203 EL

V=Wt v v sk 8158 15 (2020)



Height (km AGL)

15 18 21 00 03 06 09 12 15
29 April 2015 30 April 2015

Time (LST: UTC+8)
Fig. 24 Time-height cross section of attenuated backscatter coeffi-
cients observed by the ceilometer at Dalanzadgad on
29-30 April 2015. The letters A-D mark the dust storm,
clean air, floating dust layer, and clouds, respectively%).
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