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Visibility measurement over the horzontal path by means‘@afm icro-pulsed lidar

SUN Zhao-bin, GUO Jin-jia, L J Zhi-shen, MA Sen 2k Zhen
(Laboratory of Ocean Remote Sensing of M inistry of Education of China, Ocean University of China, Q ingdao 266003, China)

Abstract: Inorder © improve the technology in amoshere detection and-explore new, faster, and more accurate methods o
retrieve amogphere visibility, the amosphere visibility was smultaneously ‘measured in Qingdao with a micro-pulsed lidar,
designed by Ocean Remote Sensing Laboratory, Ocean University of;China, and a NQ-1 commercial visibility meter regpectively

The results indicate both has a high correlation coefficient up =1,,0588 when the visibility is poor or moderate and the their

correlation coefficients are above 0. 73 in good visibility eonditions, which indicates it is feasible for mico-pulsed lidars ©

measure the visibility

Key words: amogheric and ocean optics; correlation=coefficient, extinction coefficient amosphere visibility; mico-pulsed

lidar(MPL) ; visibility meter

L] L1

RARE W SR 0 N MR« — i
TE SNAE—EM KRB W R NIRRE & B LK PR
SNEFARO AT @M AT 30) MR
B IR R T B AR R R IB ER
B DETREE AR AR R OB I B 407
7 o A RE IR RE PR Al K2 B R B W R A5 b
BE— B RUE AR IE WAL A IR I LSS LUK R 25
i EY R NR AR e Wk "R WA
1% B B B K RE IR B I REARGR SR RE LI o
X HREAT AR LA ACEAT 23 W) 0 A B 29 3R D6 &R
B AR A ) R 238 TR O ar R g e KRB
JER AN E BRI EE R B (B A AL
AT AREIIRAT AT A
NS ST R NINGE YPNEZS: R Rl E LT

EF B PRI (1981-) 5 AL 0584  F TN FH
R IR R AR T LAE -
* WHFEER AN . Email: zsliu@public gqd sd cn
Yo 1 2006-02- 22; I E & 24 R 1 451 - 2006-03-25

W ACRE DL — M wT F E RS J7 325t AT LA F RE
DUFEA BB WO B R S s I o« H AT RE L
FEE AU A RIS LA T B R = B &
Xt 2 U o AR RE WA AR I B T R A AR R
A RE DL EAOE RE WL H 3l AN 1T & 18 6 R
T I P [ S 2 TR KA e e S R A
R RE AR o o8 ML OB <6
FRE 7T RAE M RE DU RS R & R 72 AR
(R I ARG RITON 7 Ik oA B3 51 R4 2 T 15
VEE 2 RER T /DR gs b 1™ BT L o s
TR R GRS K B A R B — > B I 5 R
T o UK R IS AR T Aok tH BLE SR I M e
WG T A BT K o 1O E IR SR L )
HE NASA Goddard Space Flight Center ( GSFC)HF
il H BN T RSO TR RN RATH RS
19934F F T PU R AR o 1996 4F STk i
RO TRt i3S E SESI(Science and En-
gineering Services Inc VA R A= T HEETER
PRI SR I E A S 2 A AT A% X 2
WG IAERL b B AT RG] T RE 0 Rk vt B



% 31E 5B 2

PRI Bk EOLE

BRI REMLE 201

& o AU 6 B AT O A9 RE WL GOk e
JCHIBM BB GAT IR A A HY NQ-1RE ML
A BT T O A H7KFRE M REXS EE R S o R
TR AT AR A 04T

(ENNNEEEEEEEE

H | YR S R R T B AT SR = H AT
) AT RE D S RUDK IO B T8 B Y B K RO G R
R BRHATMEIZH Nd YAG 532m HUEAT
10659 R B #a i AF L4 & 9 R 88, i Cassegrain/
203mm BT TR AT H A B A R R
RS LT AR T B R EE R« PCHIL
FA R OB SR SRR AL B R 40 BOF B e i AT B stk
U AT I SRR AT SEE = SRR A o AT N T
AR E E A KA RE W AR L R 451
o B LER AR W E Rk HOE B IR R 1
Bl & 19aath TRELEROGEIA ARG H 224

expander
hcum‘sphnc
R

interference fillersca
ens -

computer photorpultiplier luhc!
phth‘_\'mum card
Fig 1 The diagram of MPL
Table 1 The diameters oféthe,MPL

trangmitter Nd YAG
output wavelength 532mm
output energy per pulse 61l
repetition rate 2kHz

receiver cassegrain/203mm /0. 5mrad

detector photomultip lier tube (PMT)

detection mode photon counting

vertical resolution 37.5m
detection range 50m ~30km

wolume 0 8m?

weight 25kg
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Fig 2 NQ-1 visibility meter
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Table 2 The parameters of NQ-1 visibility meter

detection range 6m ~16000m (or 6m ~50000m adjustable)

detection accuracy +10% (when <60m error 16m)
power supp ly AC 220V 0%
communication RS-232 /RS-485/GPRS/CDMA ( selectable)
suitable temperature -35 C~55 C

resistance o salt and fog erosion,

remarks
suitable for using in coastal area
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Fig 3 a—micropulsed lidar/visibility meter comparisons over the horizon-
tal path (2005-10-27)  b—the correlation of visibility measured by,
the micro-pulsed lidar and the visibility meter(2005-10-27)
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Fig 4 a—micro-pulsed lidar/visibility meter comparisons over the horizon-
tal path (2005-11-08) b—the correlation of visibility measured by
the micropulsed lidar and the visibility meter (2005-11-08)
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Fig 5 a—micro-pulsed lidar/visibility meter comparisons over the horizntal
path (2005-10-21 ~ 2005-11-21) b—the correlation of vishility
measured by the mico-pulsed and the visibility meter(2005-10-21 ~
2005-11-21)

G0 TG 55 W 2 A PR R IR IR DL A

Y SL e 2 RA ARG AR = (HE S M@J%%E"]
BIHUEIE RO | KRB E W O & IA T RE WL AL

ASRAEF — RN 1A g T ,Bﬁ%ﬂ(%ﬁﬁ
FHEEARZY) somVnfalk /K2y 30 TSR

LA

R X LA ERE XS A VR HATHR AT RE L
SEROTK SO R IR T AR 3 A T O RE DL I i

[ N I |

[1] SHIDH,LU XJ,HUANG GQ etal Studyon trangnission laser de-
tection instrument for runway visibility [J]. Laser Technology, 2003,
27 (5) : 419 ~422 (in Chinese).

[2] PUJP,HU ZGWEIY Ch etal Comparion and analysis of property
of visibility automatic observation instruments [J]. Scientia Aeteoro-
logica Sinica, 2002, 22 (1) : 60 ~71 (in Chinese).

[3] GLICKMAN T Glossary of meteorology [R ]. Boston: American Mete-
omlogy Society, 2000. 1~8

[4] KWON TM. Amogpheric visibility measurements using video camer-
as: relative visibility [ R ]. Duluth: University of Minnesota Duluth,
2004, 1~44.

[5] WANGJL,CHENGC L, XU X F Comparion of visibility measure-
ment based on video cameras and visibility meter [J]. Meteombogical
Science and Technology, 2002, 30 (6) : 353 ~357 (iin Chinese).

[6] GAUMET GL, PETITPA A Lidar-trangmissometer visibility compari-
ons over slant and horizontal paths [J]. Joumal of App lied Meteorol-
ogy, 1982, 21 (5) : 683 ~694.

[7] @GUO JJ Research and experiments for visibility by micropulse lidar
(MPL) [EB/OL]. htip: //211 64. 155. 39/kns50/, 2004-09-01.

[8] CAMPBELL J R,HLAVKA D L, SPNH RNE J D et al Operational
cloud boundary detection and analysis from micropulse lidar data
[R] Tucson: Eighth ARM Science Team Meeting, 1998 119 ~122.

[9] MAERZN H,N U Q. Autbmated mobile highway sign visibility meas-
urement system [R]. Washington DC: 82th Annual Meeting, 2003, 12
~16.

[10] XIE ChB,HAN Y,LICh et al Mobile lidar for visibility measure-

ment [J]. High Power Laser and Particle Beams, 2005, 17 (7) : 971
~975 (in Chinese).





