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Measurement of Horizontal Distribution of City Aerosols by Biaxial Typed Polarization Lidar
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Abstract

Recently, the role of aerosols in the environmental affairs like global warming and acid rain is drawing
attention. The density distribution of aerosols in low atmosphere receives large influences from turbulence
on the ground and humidity. To measure the spatial and temporal change of aerosols near ground, we
developed the biaxial typed polarization lidar which can measure and analyze the horizontal atmosphere in
low altitude. Spatial distribution of city aerosols was captured by horizontal scan. We got the daily change of
the extinction coefficient in a full day measurement. The relationship between the atmospheric extinction
coefficient and the temperature or the humidity was examined.

LIZC®IZ

BRIV BEBYSORBEHREDRRE R 57 v Y LRER SN TE 2, AR TIIES O
REIGG, ALFAE » ZIZHORPBHAKEH MOKRBE=T v Y Va2 BEE LTW5b, KE=T
0 VT E OISR S DB A TR < 20T, H EOTLIFEOIE OB TR E S B LT D, AR

ZEIEH BAHE D=7 v Y L ORI - 25 B 7R 2 b A S 2 D 7o DI KT M O FH 2N v RE R RO 7
A X — DR EITV, BRFICE X SMEEACE T M RROFE =7 vy VO EEFiZ L L
TW5, F7o, AT TETLERT L OILFEIFETIT-> TV 5,

ARHETIHER LI T4 X —2 O CKERORHR R 2R L, KR T a Y L O E
ERPZER AR DV THE T 5,

.94 H—3 AT LB

AW TIX, FeREHIIL > ¥ 20km DR T A X —%BF L7z, Table 1 127 A ¥ — D4k, Fig.l
2T A X — DR, Fig2 1258 LT T A X —HEEEZRT ARTA X —IWEE T A4 X —TH Y |
KEF NI —FE M L, RAFOZT vy e Einn Ok HELL A Bimsi T T 5, Ay
AT DEIRKHRIT PS RILAL 725 1:1 DIRFET L — #%m%bPﬁt&US%tﬁ\%%ﬁ NG
T5Z L TR ZFHTTRE S LTW5, EMARREESFH O DIC, ZEREME
0.25mrad &5 = & TELEBELEOBRELZIT->TWD, £-. L—HFOBEHLEH S BHEE 220m
PBECL—YN & EmBEEOTB N E2 D L 9 ICEKEI LTz, EHIT, ZEIFTXTU T THEH L,
BEN A RER - DL E O S M TOFHABARETH 5, MA T AEK L BEFH 7 1 7 F A2 W T,
PC il X 5 &I 21T > T\ 5,

3.FHABERT - J7

AWFFETIIFRETERFZT T 1 S 2B T X —%2FE L, 74 X —BZIT> T\ 5D,
FBED T A X —OFHT A % Fig.3 1277, AFEOFHAGINIMOI < IZH D720, DB O E
RKRRIR EORBE[ZEFE L, HEHmAR L NI mZ25HlT 5, b—% e — 2030k,
RO EERY | R, RHEE S REER & W o EBRER O FICL £ RN TEY ., HEK



Table 1 Lidar specifications.

Laser NEW WAVE RESEARCH :
! g
Type Nd:YAG laser ! :
Power 10mJ/6ns ! :
i
Wavelength 532nm ! i
i !
Frequency 10Hz : :
Telescope CELESTRON : - _I' hole : [ Oscilloscope
i |
Type Schmidt Cassegrain : N :
Diameter 20.3cm : :
-
FOV 0.25mrad
Detector Hamamatsu photonics
Type PMT H6780
Laser head
g
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Measurement field of sea

Telescope

Fig.2 Photograph of the lidar. Fig.3 Measurement field of city and sea.
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2011.1.24 Fine Temp.:7.2deg Hum.:67% 2011.5.27 Cloudy Temp.:20deg Hum.:67%
Wind: south-southeast
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Fig.4 Relationship between atmospheric Fig.5 Spatial distribution of city aerosols in city direction.
extinction coefficient and humidity and temperature.
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2011.6.24 15:00 19:30 Cloudy Temp.:28.3deg Hum.:71%
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Fig.6 Temporal change of atmospheric extinction coefficient in sea direction.
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