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Study of Accuracy of Lidar Inversion PM, ; Concentration

He Tao Hou Lujian Lii Bo Liu Yutang

(Ji' nan Environmental Monitoring Center, Ji' nan . Shandong 250014, China)

Abstract The results of comparison observation experiments between the 355 nm lidar and BAM-1020 particulate

monitor laid on a 325 m tower of the Institute of Atmospheric Physics of the Chinese Academy of Sciences are given.
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Based on the data from 21 September 2011 to 21 October, good correlation between aerosol extinction coefficient by
values at 63, 80, 120 and 160 m are 0.9447, 0.9331, 0.9284 and 0.9308, respectively. The result shows that the

the lidar and PM, ; particulate matter concentration is found. The linear regression model to establish the relationship

meteorological factors

between the extinction coefficient and the particulate matter concentration is used. The data of PM, ; concentration
lidar can detect the vertical distribution of particles. The lidar will be beneficial to study the spatial distribution and
cross-border transportation problems of pollutants, as well as provide data to support policies and measurements of
atmospheric optics;
OCIS codes
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measured by monitor laid on tower is used to study the inversion accuracy of the relational expression on the vertical
lidar;

height. The study results show that the correlation coefficients between lidar inversion PM, ; and the measured
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Table 1 Parameters of ASL300 lidar

Item parameters
Wavelength /nm UV (tripled YAG) :354.7
Frequency /Hz 20
% shot by shot)

Output laser energy /m] 16(£5
Emission divergence /mrad 0.25

Laser type Flashlamp pumped

Aperture diameter /mm 150
Filters bandwidth /nm 0.3
Temporal resolution /s 10~30
Temperature range / C 5~35
Range /km 0.2~20
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Fig. 1 Linear fitting relation digram of extinction coefficient

at 355 nm and measured PM, ; concentrations
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Fig. 2 Correlations between PM, ; derived from lidar and PM; ; concentrations measured by

BAM-1020 in different heights. (a) =63 m;(b) =80 m;(c) =120 m;(D) =160 m

=

RGAAE XS S5 R R 3 A
T WRFE G B0 D6 A S ORIk 2
I 7 7 5% AR S L 25 TG PSR GIlRLEE AT X
JEE L IXGE0) B D't 2R K5 ORE 4 ok 2 22 ) B9 R OR R
R S B AR R DR R N P A 2 T Y S G AR T
ZEORPEAT TR BB TR 2 04k E A
AR 355 nm JH 6 R BE PM. s Bk Y ik
E2L /AW

Y = 93494. 195X — 2. 717TW + 0. 422Ry, +

2.675T —48. 449, (3)

o WK G S B m/ss Ry 9 AR T
NRSEE A C o A B A BE 2 47 m Ak
SCELAN RN . BE AR N=388 4.
K 3 /& 63,80,120,160 m /& & A6 i85 5

o

I (2) A (3) s 1 1 PM, 5 Wk 55 S0 B Ay %
Lo B PML s Yk BE ) B0 pg/m? . MNIEI R A] LA
s (2 AN 2 1) PML 5 #k B 5 5500 PM,
W JBE Z 1A] I AH OC R 04y 51 2 0. 9339 A1 0. 9463, 4
A EHLRPRAREE 1, W AR A /N . Bk B (3) X
S PS5 R BT (2 2 H 22 A K, WX i
AR 235 SR 55 S DN 1 A DG P X 30, 10 B T B LA X
TR RGIH Y D' R S OB vk B T O R
PR 552 M X A8 /DN & A ) U806 T 3 0 5 i 0URE
B B 5 TG S 1Y 4% i BE B R S8 e
SRS BE 18 B0 T 20 S 5 s

T A3 A BT A SR R R A R — L PSR
GEREG HA — AR, R A HYSPLIT J5 i)
B AR A3 B T 08I0 3 ] 3 252 5T (39. 93N,

0113001-4



il A WOLH BB PM,. s ¥ RS B TT ¢

AR VILTR EZB AL 55 3t B g w] LA R 3 8] B L
AU RS R 22 R L LI 45 SR AR 19 A 2 T
— RV IR B TS 45 2R A — E AR

116. 28E) i BB (i AR IR, i [ 4 s . A

JE B A T AT LLE 1, 2011 4E 9 A 21 H E 2011
410 A 21 Hagmde 5 A A 2ok B F 1A A
W SRS A H R T P b R L

400 @ 400 ®
a
3501 3501
2 & 300t 2 300f
T o =S
E 3 250F g é 250
g S 200 g ] 200
£ = g =
= | 150F w | 150F
S [ linear fit i = [ linear fit i
o E 100 y=§?;séal;+1i4119 Ay E 100 2%%823?—07081
501 R=0.9339 50l R=0.9463
N=665 N=665
00 100 200 300 400 00 100 200 300 400

PM, , derived fromula 2 /(ug/m?®) PM,, derived fromula 3 /(ug/m?)
B3 FH @ (2 F ) ()R 1 PM,, s ¥ B 5 52 MUAE (9 %) 1L &
Fig. 3 Correlation between PM, 5 measured by BAM-1020 and PM,_; derived by

(a) formula (2) and (b) formula (3), respectively
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