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Abstract:  For studying the effects of technical parameters of the airborne dual-wavelength Mie lidar on
its detection performance, offering theoretic evidence for the lidar’s design and development, the airborne
Mie scattering lidar equation, appropriate atmospheric extinction model, as well as the design parameters of
the lidar are used to calculate atmospheric backscattering signal profiles and the signal-to-noise ratio(SNR)
profiles received by the lidar. The effects of overlap function and different atmospheric models on the signal
are discussed, and the influences of some technical parameters of the lidar on the SNR are analyzed, such as
laser pulse energy, number of accumulated laser pulses, field of view, and filter bandwidth. The results show

that the lidar with these design parameters is capable of detecting aerosol and clouds below 10 km altitude.
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Fig.1 Overall structure of air‘borne dual-wavelength polarization Mie lidar
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Table 1 Performance of airborne dual-wavelength polarization Mie lidar

Item

Performance

Backscattering coefficient of aerosol

Range of backscattering coeflicient

vertical distributing
1075 ~ 10~ 2km~15r!

Relative error of backscattering coefficient 10~20%
Aerosol layer, atmospheric boundary layer +30 m
Height of cirrus’s top, bottom and peak +30 m
Relative error of sand and cirrus’s depolarization ratio 10%

Range of detect altitude

Vertical/horizontal resolution

10 km~groud surface

30 m/400 m

2.2 NEBABEINEHLEUTRREH

REE LRI, BT T XBOLES
MR REHM EENBEARSH, ENAHEE L
= 2 BrR.

2.3 HLEIUERKBIIHABESE

PLRBOLE X ERBINES r L KRKER
KA dE RS EEESYE P(r, ) MEBE T
N(r, A) 1 (1) KRR 0O

P(r,A) = Po(NCN)n(r)r=2(Ba(z,X) + Bm(2, AITZ (2, 21, AT (2, 21, A)

Ns(r,A) = é(—};\c)—/\P(r, A)At

R r=2z -z, 20 ANBEELEEHE (km);
2 ABRFEWMH R IBE (km); Po(A) BEOE K H
E (W), C\) BRBOCEEXEREEH (km®Sr); n(r)
RILEBEEBRT; Balz, ) M Bulz,)) SRR X
SRBENZRSF RN R (kn™'Sc7h);
Ta(z,21,)) = exp[— f;L aa (2, 0)d2'] REOEEIE
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Table 2 Technical parameters of airborne dual-wavelength polarization Mie lidar

Laser transmitter
laser /wavelength
pulse energy
pulse repetition frequency
expansion ratio of expander
transmission
Receiving optics
telescope/diameter
field of view
overlap function
filter bandwidth

transmission

Nd:YAG/532,1064 nm
100 mJ
30 Hz
5X
0.6

Cassegrain/200 mm
1 mrad
1.5 km
0.3 nm/0.5 nm
0.1 .

Signal detection and acquisition

signal detector
quantum efficiency
dark counts
signal acquisition
sample rate
acurracy
Airplane
altitude 7

velocity

PMT(532 nm)/ APD(1064 nm)
11% /38%
3000 CPS
transient recorder
5 Hz
12 bits

10 km
100 m/s

(Wm™2-Sr7'nm™), ZE SN REALFT LR
BN AHEEA. IERBEYURIKKK
RENZHIHREEXRSSHAEX. B
# MODTRAN KSR, 2R 455 X 5%
HREK, BRE 5 km, XHEEMH 20°
HHEB/H P(532 nm)=0.12 W-m2-Sr~!-nm™!,
P,(1064 nm)=0.068W-m~2-Sr~.nm~! ., 7ZEHE K
HEEERRZERBHEHBERE &, — &
B P,(532 nm)=0.2W-m~2.Sr~!-nm~!, P, (1064
nm)=0.08W-m~2-Sr~!-nm™~!, i Be ¥y B F 12-13]

T LR ARE R, THESOLES
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