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Two-Wavelength Polarization Airborne Lidar for Observation of
Aerosol and Cloud
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Abstract A two-wavelength polarization airborne lidar is designed for detecting three-dimensional distributions of

aerosols and clouds and its interaction on both regional and global dimension. The design and operation of the lidar
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system are discussed. Simulation results of the lidar specifications are presented. Some key techniques adopted in
developing the airborne lidar are depicted. The ground experimental result suggests that the lidar system can achieve
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the detection performance as wanted. Initial result from airborne measurement shows that the airborne lidar meets
OCIS codes

010.0010; 010.3640; 010.1110

the aviation applications on weight, size, power and operating environment restrictions. In the future. integrated
improve our understanding of atmospheric composition and environment element.
atmospheric optics; airborne remote sensing; lidar; cloud and aerosol

atmospheric observations using lidar along with other passive remote sensing instrument aboard on the aircraft, will
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Table 1 Lidar system parameters for simulation

Value
532 nm, 1064 nm

Parameter

Laser wavelength

100 m] at 532 nm,
100 m]J] at 1064 nm

20 Hz

0.3 nm(532 nm),
0.5 nm(1064 nm)

Laser energy(pulse)

Laser repetition frequency
Filter bandwidth

7.5 m(vertical) ,
400 m(horizontal)

200 mm(aperture) ,
1 mrad(field of view)

PMT (532 nm),
APD(1064 nm)

12 bit(A/D)
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frE AN 20 Hz, £HXF 400 mo (9 80dl K1 4 B

Spatial resolution
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Detector

Sampling resolution
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Fig.1 (a) 532 nm simulated SNR; (b) 1064 nm simulated SNR; (c) simulated echo signal of two wavelengths
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Fig.2 (a) Schematic diagram of airborne lidar; (b) assembly diagram of airborne lidar
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Fig. 4 532 nm atmospheric optical depth measured by airborne lidar
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