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Dual-Channel Polarization Lidar Monitoring of Sandstorm and
Its Transportation Research

Fan Guangqiang Liu Jianguo Zhang Tianshu Dong Yunsheng Zhao Xuesong

Xie Pinhua

(Key Laboratory of Environment Optics and Technology, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Liu Wenqing

Abstract The charactistic, the main parameters and the data processing solution of two-wavelength polarization
lidar are introduced. The sand pollution transportration process before and after the opening ceremony for the
Shanghai World Expo is studied. The results show that the sandstorm was transported from northwest , by backward
trajectories analysis the sandstorm comed from the Inner Mongolia region. The sandstorm ceascced and formend again
in the sandstorm transportation. After sandstorm, the main wind direction changed into northeast. which was
favorable for removing sand particle. The comparision between extinction coefficient by the polarization lidar
measurement and the ground PM,, air pollution index (API) is presented .which shows the satisfactory coherence of
the different method-derived results.
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Fig. 1 Schematic diagram of the polarization lidar
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Table 1 Main instrument characteristics of the

polarization lidar

Nd: YAG laser

Wavelength /nm 532
Energy /m] 30
Frequency /Hz 20

Receiving optics

Telescope Cassegrain
Telescope diameter /mm 200

Field of view /mrad 2

Filter bandwidth /nm 3

Data acquisition and processing

Digital card Licel record

3 KdEAb Hr ik
3.1 IR ARIREE b S R AAL IR T K

A0 L i WG 717 325 B AR 0 K T IR I
KT B FRBA N

P, (r) = Pt/el,ﬂ,gpmexp[— ZJal,(r/)dr/}, 5

P.(r) =

’

Pok.r Zﬁg(r)exp{—f[aﬂrl) +a. (1A | (@)

AR p s a3 RN 5 R S EOGAR IR T3 1 S AT A
ELRI PS5 1) s P O R 3R Py GO AL P ()
O3 R EOG TR IR R B LR BE B - Kb RS 1) O
AT o3 iR B O A I B Ak, A R 230 R 4
WA ke R B0 e O R R R SR
B (AN B G 43 3| /R AR RS A Ui 1o L 2R %K
(AT 43 1 MR E 5 8o, () T, () 53 B R FE B
B r AR IRATH G R B AT 0 R A L)
P PR PO B IR AR A4 3B D IR B L 0 G T 27

NV

8(r) IRCY A

?E:;exp{j[m(r') —a. (D dr ) (3)

*‘T%EYR—F, ap(r) = as(r), (S)ﬁﬁf%\%ﬁ?j’?

5114006-2



T A

XS S i I 38 ' R s 0 4 % 7 G R R R B 5

_BG) PG
B (r) P, ’

S b = ky /b BB R R . RS
I 45 L HO RO R S 15 30 1 I 1] I 5 5 1 A7
S3HATR 1 44 DL A S MR B L B T 1
Bk

S [ 135 5 B 747 43 4k £ Fernald By i
F5 380 78 S ORE 00 00 06 R B R A
I K 00 B v 0K 4 TR B B 0 T O I
B B 20. 4 sr. AT 0I5 1 gt
Hoy 8n/3 sro K40 T 19 6 2 BOR 12 5B
AR IR 4 T B R B 575 5
3.2 BHMERMNIEHE

W98 4 ORE Y00 0 3 5015 M, i vk i
HSEH0T L 55 7 B 2 SOBURL 4 PML, R K A
TR RBC A 2R 6 R, SO X P
B AR s « o TR SR MOR T 5 4t T 5 1 1 07
] I OB 2R K G 2 30 6 Rt T LR
St ORI B RV T Cone (o) (OR F150 7

SRR 26 T 3 24 1 T R IR I S 9 A5 1k T
U2 T 35 4675 KU 5 BRI V5 0 S0 26 i MU
R T [ A ¢ AT SRR r S T
Sy O 56 3 L BRI D F 7 L A A TR R4
ST L PM,, B i HE T 2578 S [ 85 R 15 0B 9
PM, $i 33 1t Dy (2.

Dy (2) = Cpy, (2) X (V + 1) (5)

Do Co) {4 1E 1 32 77 THURE 4 s 0 2 3 3 0 A
D (o) g SR L 277 0B 9V 5 2@ R M 1 o F
ORS00 22 5 T 25 TR 2 B 000 T D 030 A 1
PR R LR

o) 4

4 WOETE IR LR EIR 5 b

e 2w AR 2 T I O IR 9O Bk
B AE G 1L IXFR KT M 0 ol A T 22 e v R A AE
20 m ST 7R HAR AL H AL SR ARG 8 8 L
BBk Tl DX i PRl S 3 e o BT i R O Ik
7> B R WH 5 min, B JE BT F B )
1 min, &3 1200 &k oo A R[] 4 mins 58 B — 41
Bl R . MR SHERT 7.5 m,

i 1R P0G T 32K 308 J [e) s PRI AR 490 149 Ol 2R
I i P BE L AT 3 0RE 49y B2 23 A1 A BRI U 19 15
B UhArfi g 2 T 8o SR OB ) e SR 3
TS T 56 28 RO K [ i g AR UKL 49 T AR AR AN B
DU SR R A B EE DR T 0. 1 DX T AR R R R

1 £8

ERHEG A R

3 = EAAT

A COUINE Y e
B

51501 7\«

WIRTZ) ¢

| BHR

T

v
BUWE

2 i iR O Ik 4 B A

Fig. 2 Installation location of the polarization lidar
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extinction coefficien profile measured by the polarization lidar
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Fig. 5 Backward trajectories of the particle
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