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地上／衛星ライダーを用いた
タクラマカン砂漠のダスト研究

陸選 Sourcesof Asian dust三：ナ｜
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Bird's eye view of the Taklimakan Desert 
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Purpose 
To estimate of the total dust over the T aklimakan Desert in the 

spring by using the ADEC data (2000-2004: China Japan cooperative 

research). 

Data used in the present study 

Lidar data in April 2002 and 2004 at Aksu 

Backscattering ratio, extinction coefficient, AOT 

SYNOP data in the Taklimakan Dese代

Surface wind. visibility, precipitation and present weather 

Aerosol Index of Total Ozone Mapping Spectrometer 什OMS)

in Earth Probe.NASA 

Dust concentration by Andersen sampler at Aksu 
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/AOT: Aerosol Optical thicknes 
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AOT is obtained by integration 

of aerosol extinction σa(z) 

from the surface to 5km. 
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I Relationship between TOMS AI and AOT I 

》TOMSAl is obtained according to Cakmur and Miller(2001 ). 

》AOTis a lidar-derived AOT at 12 local time. 
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[ Estimation of the total dust J 

The total dust is estimated by using Mass/Extinction Conversion 

Factor(MECF), which is a ratio of the surface dust concentration 

to the lidar-derived extinction coefficient of the dust layer. 

Period Extinction coef. * Dust concen. ** MECF 
(/km) (mg／『n3) (mg／『n3・km)

Background 

11 -13APR 0.37 0.38 1.03 

2002 

Oust sto1m 

13-16APR 1.52 2.17 1.43 

2002 

*) Lidar observation at height of 150m 

**)Andersen Samper at height of 7 m (Yabuki et al., 2005) 

Discussion -comparison with the previous research 

Column density Total amount Distance 

of dust from source 

hwi』 d•’t百 mglm2 Gg hn 
This study APR 2002 3280 1082 。

APR 2004 2250 744 。
Hara et al.(2008）市 184 。
Iwasa！くaet al.{1983｝村 1760 1660 2500 Nagoya 

Sαhαrαn dust 
Gringel & 4000 1400 

Muhleisen(1977) 2500 2200 

Prodi & Fea(1979) 830 2500 

・） Hara et al. estimated the summer dust in 2008 using CALJPSO extinction 

（一一），MECF at Beijing and regional model. The area is limited to the central 

pa代 ofthe Taklimakan Desert. ( 180,000km’） 

**) lwasaka et al. (1983) estimated the dust over the wide area including 
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I Estimation of the column dust I 

at TOMS grid point 

Al> 2 

No Background 

Extinction X MECF(l.03) 
yields dust concentration (mg/『n')

Bae匂round (mむm')

Dust storm 

Extinction X MECF(1.43) 
yields dust concentration (mg/m') 

Dust"storm (mg/m')""ic 

WRF-chemの概要と計算条件
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WRF岨chemによる
PM10濃度の水平

分布

回忌ヨ 匝回

平成20-22年度科研費・基盤研究（B）海外学術調査

タクラマカン砂漠上の局地循環と黄砂の発生機構
の解明

解析対象：2009年3月23日（UTC)
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WRF-chemと

ライダ一観測
の比較
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結果（ライター比と光学特性）
~ ~Jin et al.間 0)SOLA 
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I Conclusion I 

,. The vertical scale of the dust storm was 5 km, and the horizontal 
scale was 1000 km in the Taklimakan Desert in April 2004 

?The column dust was 500 mg/m' in the background condition on 
6 April 2004. The column dust increased in the whole of the 
desert due to the dust storm on 7 April . It was 2000 -2500mg/m' 

》 Mass/ExtinctionConversion Factor(MECF) was 1.03 for 
background conditions, and 1.43 for the dust storm. 

》InApril 2004 the total Taklimakan dust was 200 Gg in the back 
ground conditions. It peaked at 744 Gg due to the dust storm in 
April 2004. 

?In April 2002 (=dusty year) the total Taklimakan dust was 389 Gg 
in the background conditions and the peak value was 1082 Gg 
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