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Inversion algorithm for slant visibility based on lidar technique
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Abstract : Present inversion method for atmospheric visibility based on lidar technique is only able to inverse horizon-
tal visibility accurately. Many disadvantages exist for slant visibility inversion in condition of inhomogeneous atmos-
phere such as rainy, cloudy and foggy. In order to measure slant visibility accurately, the principles of atmospheric visi-
bility measurement with lidar was investigated ,and experiments for visibility measurement with mobile lidar were con-
ducted , especially a new iteration algorithm used for visibility inversion was posed. The algorithm is a combination of
the well-known Collis slope method and Klett backward method , and it is able to retrieve the value of atmospheric visi-
bility in different weather condition. The comparison experiment results show that this iteration algorithm agrees with
Collis slope method and Klett backward method completely in condition of homogeneous atmosphere. For inhomoge-
neous atmosphere, this iteration algorithm can make up the shortages of Collis slope method and Klett backward meth-
od and retrieve the value of atmospheric visibility quickly,stably and accurately.

Key words : lidar ;slant visibility ; extinction coefficient ;aerosol ;iteration algorithm

]]ll]-

1 3] TR RE DL RE I 18 AR R A A b B T 1 5 R ARUAR

B UL PO TP IR B I AN 100 TARZE TS KB F FRKCERE LI 7 X 5 4 T AR

%”‘ Bz AR AR R SOUIN LA S 5[] 312 ik e

W25 L A b T S ) A 4 [ 0 £ e PEEMA T (1986 - ) , %, BULBSEE , £ 3T OE 8
K5 W TS o E-mail ; tianfeiwuli@ sina. com

RRREIWE BA T EEmE L. HRiETHOLH oS H 2520120407 ; 4837 B #A:2012-04-21




1240 ot 5 2 A

542

AIE DL JRE B4 TR S J0 65 O DRV, {ELIX 28 2% 1T g DL JEE
A HER R BAT AR KA SE PR oK, R e A2
AE DL RE BRI | 2 19 55 KRB DL B RO 55 . PRIk, AR
SCEE AT X AR E S R AU BE DL B8 ME L 1 S i
AIRIAR, S Hh T —Fleks Collis A3k 5 Klett )5 1) 74
FHAS A A BE WL S 3k AR5, m] HRage A 7 YEf
B AN ) R A& T AS [R5 £ %A 1 P 24 E DL
JE, FFH PO B 8 1 S b I i R dle X i Bk A
T R L
2 ETHOCHFRFEW I RIE T %

ARAEHOE T IR FEA U, BYOR B R B 1R IR
S EE B R AL [ M5 5 haenT Fom ol

cp, 0
P(R) == B(R)exp| ~2[ jo(RNAR'] (1)

XA, P(R) FHOCTR IR HTES R AL [ (5=
TR Py HHOERK I 03 C IR W HGB(R)
ARG ) R G o (RY) R RAHEREL

SR LR AR B0 & A T B, 2 — 2SR
HERAE ERORTH R L o, BIVA] B R URE WL
JEV:

V i Y (2)

A IR, BN nmy g —EH DL 250

ARG

_3.91(@)q

0.585V"*, V<6 km
g={1.3, 6 km<V<50 km (3)
1.6, V'>50 km

AR AR, YRR A T R BN
HEEAR EORISAT THELRE UL EE i AR AT O R B
D ER AR 2% B W B R S48, TSR BB DL B2
W A2 AP YRR ULRE

B A BE LR S 8T vk A LU A
2.1 Collis & & &%

Collis R} IEARBER A 57, W5 (1) /]
o

P(R) =

CP,
R B(R)exp( -20R) (4)

4 S(R) =In[R°P(R) 1, b2 1 O 5 - it
PHES R RS, Al 15

ds _1 dg

dR=p dr 2 (5)

TERSI LA OL T, dB/dR =0, Jfii A]
RIFRRIHERE:

1 dS

5 4R (6)

ag =

W51 P A Ay Y e S L X S R AR TR Y
REULIE, HLE B 547, WA 3] 1)z iy o (HiZ
Ty A FE R, X 15 &) AR BB UL EE 1Y)
AR 2 , AN REW A2 S PR oK o
2.2 Klett &7 %

Klett 7512 15 Je iR BRI G R AL o FS 1] HE
WRR B ZAE eI R

B =Coo’ (7)
K, € N H B, 5 ROEEE R TC I s b 1) HUE G —
fBe k0. 67 ~ 110 53 3 8 ) A 30 KK RS0 e
HITECA 5o IR FHEE kb 380 Rl (7)
RAKBESBOCET B ITFE (L) K, AT 153 R<R,
Ab R G F B RS E i -

#(R) = exp[ (S-S,)/k] (8)

1 2 R, ,
{on + 5ol (5-5,)/k]dR'}

K, R, NSRS, — sk U R A R DI B
#,S8,=S(R,),0, =0 (R,). Klett §& 1} 7] LLH]
Collis BERENT o, HEATAGE
1 S-S,
~2 R -R, (9)
BT XS Collis REAVEHEAT T ik, 2
SO XSRS R IR, (BT O FR B B T 4
FARKT o, BIBIAE, 0 0E i /)5 D) 52 355 79 915 016 22 %
Al /1N B0l I B35 1) O 2R Bl i o, HER b 25
th o, PRIME R 12 B J7 V6 W 5, H T v T8 A 2L
(977 W BEHER .25 0 SE PRl 2 25 7F o, BOBIE
3 BEMREIERFEREE
N T PRGH VAR E b PO AR R AR A
[ £ B8 A2 A - 2 RE DL RE , AR SCHE Collis i1 Klett
TARSRNZ b 4R T —Fh AR e 1Y R UL BE B i 1A
S IR 1 R

o-m

received signal v
PQR) extimate 0, in
l Klett method
(1
signal calculate o and the
correction average 0,
fix R, and R |po,. /0, <5%
linear fit by @
Collis method
and calculate o calculate visibility
| from o,

1 AU R R A
Fig. 1 flow chart of the iteration algorithm
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Fig.2  schematic diagram of the mobile lidar
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Tab. 1

key parameters of the mobile lidar

laser transmitting part | optical receiving part data acquisition part

PMT;R7400U - 04
range ;185 ~ 850 nm

telescope ; Cassegrain type
laser:Nd: YAG P ° w
diameter:450 mm
wavelength :532 nm
blind range ;200 m peak wavelength :400 nm
pulse energy:300 mJ
scanner ; two-mirror scanner|A/D card : CompuScope 14100

horizontal :0° ~360°
vertical ; — 10° ~90°

repetition rate:10 Hz
conversion rate :50 MHz
pulse width:60 ns

dynamic range:16 bit
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