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Application Study of Lidar in Urban Traffic Pollution
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(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract At present, one of the urgent problems need to solve is the motor vehicle causes to urban air pollution. In
order to analyse the effect of the motor vehicle contribute to the urban air pollution of Beijing, the particulate mass
characteristic over Jianxiang bridge was monitored continually with lidar in August of 2007. The representative data
which was monitored during Beijing to rehearse olympics traffic control was discussed. The system structure and
technical parameters of Mie lidar were presented and the data-processing method was discussed, the particulate mass
concentration was retrieved. The particulate mass concentrations with the traffic volume were compared and black
carbon (BC) concentrations which were measured in the similar meteorologic condition during traffic uncontrolled.
The results indicated that the particulate mass concentration was falling, and there was a good correlation between

the particulate mass concentrations and the traffic volume. All these proved that the program of traffic controlled
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improved the quality of the city air.
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Mie polarized lidar
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Tab 1 Specification of dual-channel scan polarized lidar

System parameters value
Nd: YAG wavelength /nm 1064, 532
Output energy /m] 50, 45
Max repetition rate /Hz 20
Beam divergence /mrad 1
Pulse duration /nm 8
Receiver telescope diameter/mm 230
Field of receiver view /mrad 2
Focal length of receiver /mm 1100
Filter bandwidth /nm 3
Detector PMT
A/D accuracy /bit 14
A/D sampling rate /MHz 100

JEF R Gl R G 3R ZEA% R G B L A Al
TE R RO IR AL . O K& S R T R X
Ik & 4T 1064 nm Hl 532 nm B Bk of, 9 1% i i £
R AR I ORI B 2 T RO S IS U S b
PSR T B A 2 L AR U i /N AL RS o AR
85, 468G M K O 1064 nm fil 532 nm
WES. WK 1064 nm WES LB E B &
(APD) YAk M L5 5 . DK 532 nm 1915 50
3 3G e A B 43 Sy A TR A Y« A I 19 ' HL A%
WA (PMT) e W 5 4 M I LS 5. O T AL
Hb ] ORI B A R 2 15 S R B R A R L L
SO TR 25 17 22 258 TR AR A B AR ROk .

5T OR M R G A KA R AT
HHEHL.APD 5 PMT R4 2 {5 5 2R I8 %
G S I ALIEA T AR B I 5 e SR B A

S5 v Y Mie i P 3806 B 38 28 A R A
JE ST AR WD SR W, e B AL E
WRGETHESEIG AETLNEP W o] L 42
b X KAIEATHEI S 1 5L B 3h g A7 53 B R 4 1 K
s ISR OGN R B 2 4

3 BUIEAL I TIT Ik

SIS T AR S kT S W A AT R T A
O RO AAE K7 1) B ARy R K
-7 1m) B A Mie BUBOGH BT ATl

P(R) = KR —*Bexp(— 26uR), (D

Ao POR) J& WOG R ik 8 U R AU 18] U 6 Y [l
PR WK 2HOLEBREHHW « km® -
sr) s ROJEBE B (m) 8 /& KA KT 5 Il # it & 4k
(km ™" e st ') 0n s KK HOERE (km 1),
Xif (1) 2K 2 OO X R SR 45



2 3 I WOLE BRI I 15 e B AT 5T 317

d{In[PCROR* ]} _ 1 dB
dR gdr "

i T B R E KRR 5], ) dp/dR = 0.
I, %F InLPCRYR? ] Hl R #E4T e/ B AE A
A BB — 2L 2 KKV G R A on s
(3P s BAL ok A KA AR IBOR 7 F1 23 o
T L[] TR

1 d{In[P(RR*])

0 =77 dR

G AR Ty BRI T T ORI O R N T
R 2 AR I T O 49y 5 e R D T UL T Ot
FOBORA 5Tt Tk I 2 RIS . MR ST A R 500 i
AT A RS T D' 2R 80 30 b T 0 TR o vk T om 22 1)
MG R B B AT 25 A X

m(2) = aa(x)"+C, 4

K a b A SR, 5B AR AR FMAKCH
WG R AR (4) R W] T b UKL ) Y o i
WSRO IR BOC KR L b RS K
I [F] b g X 0 Fsf 220 P4 30 b 16022 1 Jo ek vk 3 {1, 3
PR AT SR ) S8 e LS RO R R C
WOL R BTERE R R B L Sk e gk E
JRE . BRI S AT IRk B 4% () 2 0 A 7 THIAT
J& R G TR R T R, L0 JE 110 3 11 A 52 3 %
Fofr DR 2R AR S ], L3 4 52 i) SCAR YA B il 3

ZE EAR O TARBUE IR R R E
2P R S T ) 0 8 T ' AR B8 A () — 3t s % 107 1)
Z 0 R AR . A BT Ot AR B0h O 7 A
30 T HE VR B AT H 22 R ok I 8] i R
FEFREE AR KO- 45 . AR5 $E AR R] 25 4 1 1 9
O FR B R TR X CE — Rl e kAR R
R SH MR S H AR LR R .0
C.oRmEMITABEASHMEN a = 289.3,0 =
0.93,.C=—17,

(2

3

TR 1L e N & s

S 56 b g AV T A T AT BRI 0 b et fE BB
2k B B A N (39°59'13"N,L, 116°22"29"E) , i &
2 JIT 73 o A FHAT Hb AL b DU ER BE DN R 0 1 A B 2
TCAE R K A R ) B, A =L 8 G HE ik
Xof 3R T R AT G iy R B 1) Rl S R L AR A
AT A5 6T 1k JPMI10 KB R 22 4 6 2E Wk ik

HEIEA (DOAS) i 3% K7 UKL W AL (TEOM)
SEIRBE WS HEAT 20 . S 3G I A
KL TR O TR IR KT R L AT LK R
J5 R B[R] 43 BE B E S 15 min, B4 JE T
fE 5 min & &F 3000 %k ik #f . 4K B 10 min, 58 i — 41
B RAE . WIKMEER PN 3 m, BT IEKMN
ER IR SY) . OGBS E 2 B KRR
S P P TR AN A A KT R O T A BT R
FEHET 15 B BE 23 B R 1000 m A B B
(B0 H AT 50 BT

Akhe monitoring  [Ca
| R

e Jianxi.'ang'; én‘dge : 2

'
. I.Ill »

3 |
monitoring S 0
{ site b
] 3 . v
5 .
FSOIN, 1622 %0 E] - AW ‘
Kk
A ’ f b

N 1\ eeswga g

At L R -

YRR 3 ‘ = o
) ; 7 s

P 2 S I A i B 5

Fig. 2 Ambient environment of the experimental

¥

monitoring site

4.1 S&REGHH

202007 4E8 A 16 HE 21 HU“WBRZERB”
MWRESH. ZW s R HRERE, &b T
85 kPaffy = & 3 4 1 » b 1 XU i) DAl e XLl 32, 18
H XU E 7R e XU 2 380 9 g XL D R i XU H 3
BN,

8 H 18 Hdtxt 85 kPa K i il X\ 3% 43 #r » At
SRR R AR O H5 1 LAvE e Rk 3 R B R
¥ VA 08 S5 1 AU A L 5 =2 R DG 1 b TR A
S R 3 KON, b 50X R R AE R
FE LR 18 HEEARZEML, 7R KT HIH T i5 4
WAK T 5 1 s e B T PP BR 4 1Y
WO ZIEFRAMBA R SRERE 1) 16 HF
21 H{5 g4 R — 3, R, i T BR 42 i s
VYR B b R FHBR AR B (17 H & 20 HD)
SIRERGEM ARG A 16 HHM 21 HO XL,



318 ot 2

Ea il 30 &

F2 200048 H 16 HE 21 HEL S5
Table 2 Meteorologic parameter on 16~21 Aug. 2007

Date Temperature / C Pressure /kPa  Wind speed /(km/h) Visibility /km Average humidity /%
2007-7-16 26 99. 8 3 3.9 78
2007-7-17 28 99.7 9 2.8 81
2007-7-18 28 99. 6 11 10. 4 80
2007-7-19 28 100. 0 9 24 69
2007-7-20 28 100. 2 9 22 70
2007-7-21 27 100. 4 8 5.1 71
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Fig. 3 Date change of the mass concentration

on 19 Ang. 2007
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