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JELBE B AR A3 LA 0.07~2.00, V020 By 2 5L i 328
40.20~2.00, 1L K T RS [, ARZERS
Vs T R s A28 2 S A HL e o7 ) Y K AR B AN TR),
5 e TR e R A R A B R 2R 1
KAEBMK IR H 1.1~2.0.,0.5~1.1 F1-0.5~0.5 (Toledano
et al., 2011) , 435I % by 4 fook 3= T 80 R G AU A
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Tab. 1 Dominant aerosol type selection criteria
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Fig. 1 Schematic diagram of threshold selection
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Fig. 2 Frequency distribution and probability density
distribution of volume linear depolarization ratio and

extinction coefficient of severe sandstorm events



41 %

WS

Rl R

000 = —— = ="
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.4001234567
IRBEEIE i L R
1 2 5 10 2030 50 100 200

K3 3R A TG R AR T R FRZ R fi L
TH G R BRI A AR o0 A
Fig. 3 Frequency distribution and probability density
distribution of volume linear depolarization ratio and
extinction coefficient under the conditions of clean sky,

air pollution and dust weathers

0.07 F10.22 P L, 435915 bz X 43 N R 15 4L ) il
AR A, TR PER R L 7E 0.07~0.22 Z 1]
ATy, WA 2 VA AL vk vh 5 A TS G iR

(a)
6 o
5 el
4
M 3
i )
2 24
o
14 0
0 T T T T T T T 1
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
HEFE
(e)
6 -
54 03
g 4
= 4 02
=
iz e
= 0.1
2 o
ey
11 0.0
O T T T T T T T
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00

St
& 4

B BTG Y b2 | B VD A SR B A BRIE R D5
55 , R PR f FL AR /DN
2.2 SBFRBRWLLEE

HRHE A (2) W] LUHEWT, >4 5 10 805 L (BR) #
T 1L0BF, 2 5 8003 R fm L8 i IE # IUE
Bl DLa R FTA BRI A & B H & B B W
20094F 12 7 9 H A AL (E 4) 6, 1% H <%
B EBEAEFT 1.0 km AT, 1.0 km AR Ji5 1] 8O3 H
AR, HAHRE A PR B LR PR i FE 7E 0.10~0.15 Z [i] 5
1M 1.0 km DA_F 55 B2 J5 1o 8O3 FE 22 0 1.0~2.0, 280K
FRENVEBR M /D T2 T 0.10, MK 4(b) h iR
JiE AR i b RT DA H 7 R R ) A S J2 T B K
R, X R BRI IR LS R AR R
SO AT BB AR D R T A A S L
% H 23:00(HEFLET) 5 10 O L S ISR i L &
PR R i b 1 T B2 [ 1A 4.(d) 15 B U b
J W X R S S o R LC S ) O R R AR R
PEIE fi oW 48 R4k, 2975 0.5 km LA IR T HE
FRUR PRI I PR, oA B S R e EE R R
JE S A0 AL, 14 % e A s o s

572 20094F 10 H 1 HE 20124F 11 H 30 H
669 d 4k 22 il (1) A R AR D L AN ) 3 B A 4
O3 AR o EIUR [ HE 0.95 435 $h kb 14 3.39 45
A R i L B, Y AV IS SO E B I 1.00 B

(b)

12 5 B /km
(3]

T T T T T T T 1
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
T
(d)

6
5 4
41 ]
3 ]
2 ]

T /km

1 b

1_ =

0 T T T T T T T T T T T
0123450 02 04 001020304

RIS RERGREE ARERZ R R

pa—

20094F 12 A 9 H & s He (a) AR L (b) ARFRERAEE R H (o) (I a] -2 J2 300 g K 23: 00 UTC 4578 B 32k (d)

Fig. 4 Time-height cross sections of backscatter ratio (a) , aerosol depolarization ratio (b) and volume linear depolarization ratio (¢)

and the profiles of each variable at 23:00 UTC (d) on 9 December 2009
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Tab. 2  Discrimination threshold of aerosol types

SRS {ﬁz‘ﬁ% M\i*ﬁéﬁ'# %{ﬁﬂi

H/km™! B L B e

KA <0.085 <0.07 <0. 09

ANRT5H >0.085 <0. 07 <0. 09
YA >0.085 >0.07 H<0.22 >0. 09 F.<0. 31

bk >0. 085 >0. 22 >0. 31

IRUPEFE >0.085 >0. 35 >0. 49

Liu 45 (2008 ) 8 13 73 #7 JC == 2 14 T {9 CALIPSO
(The Cloud-Aerosol Lidar and Infrared Pathfinder Sat-
ellite Observation ) WL GE R A L, Al B 2 46 55 A\
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Aerosol types discrimination in semi-arid region of Northwest China using
ground-based lidar data

LIAO Jiayan, ZHOU Tian, HAN Biseng, HUANG Zhongwei, BI Jianrong

(College of Atmospheric Sciences , Lanzhou University, Key Laboratory of Semi-arid Climate Change ,
Ministry of Education, Lanzhou 730000, China)

Abstract: The accurate identification of aerosol types is an important prerequisite for further research on its climatic and environmen-
tal effects. In this study, based on the observation data of ground-based dual-wavelength polarization lidar from the Semi-arid Climate
and Environment Observation Station of Lanzhou University from October 2009 to November 2012, several cases were selected under
four typical scenarios: clean day, anthropogenic pollutants, dust events and strong sandstorm events. The aerosol extinction coefficient,
volume linear depolarization ratio and aerosol depolarization ratio were analyzed statistically, and the determination thresholds of differ-

ent aerosol types were defined. The results show that the extinction coefficient of aerosol in this region is less than 0.085 km™ on clean

', the volume linear depolarization ratio of anthropogenic pollutants is less

day. When the extinction coefficient is greater than 0.085 km™
than 0.07, and the corresponding aerosol depolarization ratio is less than 0.09. The volume linear depolarization ratio of polluted dust is
between 0.07 and 0.22, and the aerosol depolarization ratio is between 0.09 and 0.31. The volume linear depolarization ratio of pure
dust is greater than 0.22, and the aerosol depolarization ratio is greater than 0.31. In particular, when severe sandstorms occur, the vol-
ume linear depolarization ratio is greater than 0.35, and the aerosol depolarization ratio is greater than 0.49.

Key words. ground-based polarization lidar; aerosol type; semi-arid region
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