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Abstract: Aerosol plays an important role in atmospheric optics, atmospheric radiation, atmospheric
chemistry, atmospheric pollution and cloud microphysics, which has been an important factor of
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atmospheric monitoring. To better study temporal and spatial variation of optical characteristics of
atmospheric aerosol, a scanning aerosol lidar employing a pulsed laser with single laser energy of 60 pJ
at 532 nm was developed by Institute of Oceanographic Instrumentation, Qilu University of Technology,
Shandong Academy of Sciences. The structure, technical parameters, detection principle and modes were
introduced; some experiments were performed and analyzed. Through the measurements in Wheat Island
marine environment monitoring station, the horizontal visibility under different weather conditions was
analyzed. It was proved that the developed lidar can provide detection modes of time height indication
(THI), range height indication(RHI) and plane position indication(PPI). The temporal and spatial variation
of aerosol and cloud properties were analyzed through the data of different detection modes and extinction
coefficient of aerosol in different moments retrieved by the Fernald method. The observational results

show that the lidar can effectively acquire horizontal visibility, the distribution of aerosol in different
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directions, the temporal and spatial variation of aerosol, cloud and the structure of boundary layer.
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7777777777777777777 o Parameters Specification
Azimuth Elevation : .
s . scanning unit | |scanning unit : Transmitter
canning
subsystem ; Type LD-pumped Nd:YAG
Laser wavelength/nm 532
Photon Motion Pulse energy/pJ 60
counting card control card Pulse duration/ns 10
PC
********************* Pulse repetition frequency/kHz 7
OEZLS Beam divergence/wrad 200
(b) Structure Receiver
B 1 HH R OB TR ik Type Schmidt-Cassegrain
Fig.1 Scanning aerosol lidar Diameter/mm 200
N T T —_— 3 Field of view/urad 500
94 AR RO I8 B =4 S A .
N I N N SRS Filter bandwidth/nm 0.5
MDIRE , FE HOLE T RGMAH T RGEH N, 6
Detector type PMT

T RGP O R% & 5T 532 nm K ik s AR R
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Detection mode Photon counting

Range resolution/m 37.5

Detection range/km 0.1-15
Scanning subsystem

Azimuth angle/(°) 0-355
Elevation angle/(°) 0-180

7 AE T A AE AR A OB T Ik 55 5B
Ty PR E 5, SCrh BT CH IR R IR R T
B R AR AR AR AT RIEOG & S R O e s
FKESE . IR (An st ] - 5 B R (Time
Height Indication, THI) i A% 5K | S 1T - 07 B W w
(Plane Position Indication , PP1) il Ak =X, 1 i 25 - i i
I 7% (Range Height Indication , RHI) I & #5545 ; 7]
DLHEAT BSCHE 1) S IR AR M sz By SR Bt . anial 2 i
7, THIE DU A A0 S T, AT L S e O 58 %300 77 1)
FRRACIRA, AT THI B 28— BEit [a] 9 <
VoS IS R B 28 A3 A RRAIE . ST BT E H A B i AT P
AN

1230009-3


http://www.irla.cn

IS TR

www.irla.cn

% 47 %

HELUSRAXRETNREL

N
ifff??ﬁﬁm%ﬁ?ﬂw@:
- =3 ; ==t = : B

—_—

P 2 A R O B A RS R S 5 P O E THI
A T
Fig.2 THI mode interface of scanning aerosol lidar’'s data

acquisition and control software

2 HFIRES®EK

R O O T 5 B MO o 5 K
BT UM 5 MO OR BR300 R 9 1910 f
ARSI, W55 VP A
e HHATHIRIBERS 1 AR SUR B OB 50 P(r)
T Lt MO L

P(r)= SPABNTT) )

ST Py R BHOE IR T3 A, S B B
AR TR C OB 35 B E A8, 5 R 09 L
TR T RSB AR AI B BB 4B
e T HA B, T RRH
T(=exp{- | a(r)dr'} @)
S a(r) 5 BN AR U TR I
OB R AT R RO R U T
WEPE | PR B0 15 5 B OL 75 35 7 kR
fift X AR i SO R Fernald 75758
FUIE SR OB 150 T 9 BL9 T 07 16
W RS, THI U REBER S, 7T Bl
YR R I RHL R PP B X R I
HET = 4 S R R T KR I 5
R 2 A A AR B LR IR, i T
LT U 3K KT RE L 3 .
PR T 5T R T K RELIE V,
AR AT 2
V= 3.232 - 3.2}2 (%) 3)
S o BERIE K A BB, R

m

B J5 % 1F {5 5 (Range Corrected Signal ,RCS) # A
SRXTEE SR (R)IMLA &M APRE —2F , m i HUE
A 2

N
3

0.585V°  V,<6km
m=i3 6 km < V,<50 km Q)
1.6 V, =50 km

3 KEHARSHEAN

A A O TR IR O 58 UG, O T R H
A AEEFIRRAE P, E75 1B /INAE ) A PRE W 0 il kA7
T UL S5 DL BT 3., /INAZ oy Y A 5 s o7
T, DO, UL B SRR AN 3 20m,
WL T L T 23 A i T T P O IR R

3 FH MO B IR TE /N A 1 1 1 B35 W D00 oy 7 0L

Fig.3 Aerosol observations by scanning aerosol lidar at Wheat

Island marine environment monitoring station
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