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3 ( Huang et al. 2008)

Fig.3 A trans-Pacific transport process of dust originating in Taklamakan Desert ( Huang et al. 2008)
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Fig.4 ( a) Altitude-orbit cross—section of total attenuated backscattering intensity over Taklamkan-Tibetan Plateau and ( b) four-

day back trajectories of air parcels climbing upon the Tibetan Plateau( Huang et al. 2007)
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Fig.5 Long-—range transport path of Asian dust from the Gobi Desert to the Arctic during the strong dust period over East Asia on
19 March 2010 ( Huang et al. 2015b)
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Fig.6  Flow chart of identifying anthropogenic dust by
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( 2017) .
Huang et al.(2007)

21% 3~5 km
10% . He and Yi
(2015) ( )

o Yi

et al.(2014) MODIS  CALIOP

( Nan and Wang 2018)
. ( 2014)

)
( Omar et al. 2009) ,

Huang et al.(2010b)

. (2018)

. Xu et al.(2019) CALIOP

(AOD)
AOD 8 .



2.3

( Shao et al. 2011) .

o N

( Zhao et
al. 2003; Mao et al. 2019)

( Chen et al. 2017b)

o

( Kaufman et al. 2005; Ans—
mann et al. 2011; Yu et al. 2015b) .

o Huang et al.( 2015a)
CALIPSO

24. 8% 52.5%
. (2018)
().« )

Liu et al.(2019) Yu et al.( 2015b)

~ N

( Sekiyama et al. 2010; 2014;
Chen et al. 2018) .
3
3.1
( 2007; Zhang et al. 2010)

( Chen et al. 2018)

Huang et al.( 2009) CALIPSO
. 1 K/d
3 K/d 5.5K/d
. 44. 4
Wem?.-41.9W *m™”.86.3 W +m”.
Wang et al.(2013)  Ge et
al.(2010)
o Jia et al.(2018)
CALIPSO
5.5
K/d 16 W *m™
-4 W *m™, Liu et al.(2011)
(GRS AN .
Xu et al.(2017)
1% 1. 11
2, -
L] m . T °
3.2
( Sekiguchi et al. 2003)
( A)
) ( Huang et al. 2009 2010a)
( Hansen et al. 1997; Huang et al.
2006a) o
( Huang et al. 2014) .
Huang et al.(2014)
(
7) o

~

Huang et al.( 2010a) A Train

151



2020 1 43 1

7 / ( ) - - ( Huang et al. 2014)
Fig.7 Schematic diagram of dust-eloud-precipitation interactions in arid/semi-arid and downwind ( wet) regions ( Huang et al.
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Research review on dust and pollution using spaceborne lidar in China

WANG Tianhe SUN Mengxian HUANG Jianping

Key Laboratory of Semi-Arid Climate Change of Ministry of Education Lanzhou University Lanzhou 730000 China

As a new active remote sensing detection tool lidar is widely used in many fields such as atmospheric re—
mote sensing environmental monitoring and so on.With the advantages of large detection range high spatial and
temporal resolutions and continuous profile data the spaceborne lidar has become a powerful tool for observing
and studying aerosol and cloud properties at global and regional scales.This paper summarized the progresses of
dust aerosols and pollution made by Chinese scientists since the launch of CALIPSO satellite in 2006.The results
mainly focused on the following aspects: the spatial and temporal distributions and long-distance transmission of
dust aerosols the classification of natural and anthropogenic dust the optical properties and emissions of dust
aerosols the dustradiation-elimate effects as well as the haze and smoke characteristics.The review of the above
research results will help us to have a deep understanding of the research level of dust and pollution in China by
using the spaceborne lidar and also will lay a research foundation for exploring the remote sensing application

field of satellite-borne lidar independently researched and developed by China in the future.
spaceborne lidar; dust aerosol; haze; smoke
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