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Abstract: Started with needs of the national marine strategy, the necessity of China ’s oceanographic lidar
developing was analyzed, the characteristics and domestic overseas * development of the oceanographic
lidar were summarized; the oceanographic lidar current construction and planning at home and abroad and the
launched spaceborne lidar’s situation were analyzed, the future spaceborne ocean lidar’s development direction
was put forward and on-orbit data application product was expected, the key technology of the spaceborne ocean
lidar was discussed, the application prospect of developing the oceanographic lidar during the 14th five year plan
oceanographic was given.
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Tab.1 Parameters of international representative airborne lidar systems" "

Parameters Hawkeye Il (Leica)

CZMIL (Optech) LADS HD (Fugro)

Instrument image

Ocean & Land

Measuring object

Technique Multichannel simulation probe

Wavelength 532 nm, 1064 nm & 1550 nm
Investigation depth 0.15-50 m
Detecting precision 0.36 m (50 m)

Detecting precision 10 kHz (Ocean) 500 kHz (Land)
Aspect angle 40°

Grid density

Multichannel simulation probe

10 kHz (Ocean) 70 kHz (Land)

0.8 mx0.8 m (Ocean) 0.1 mx0.1 m (Land) 0.8 mx0.8 m (Ocean) 0.3 mx0.3 m (Land)

Ocean & Land Ocean
Simulation probe
532 nm & 1064 nm
0.15-50 m
0.36 m (50 m)

532 nm & 1064 nm
0.15-50 m
0.36 m (50 m)
3 kHz (Ocean)
40° 30°
1.4 mx1.4 m (Ocean)
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Fig.1 Airborne LiDAR system (LADM- I, LADM- I, Mapper-5000) by Shanghai Institute of Optics and Fine Mechanics! '
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Tab.2 Parameters of the third airborne lidar system by Shanghai Institute of Optics and Fine Mechanics

Parameters LADM- [ LADM- I Mapper-5000
Wavelength 1 064 nm & 532 nm 1 064 nm & 532 nm 1550 nm, 1 064 nm & 532 nm
Repetition frequency 200 Hz 1 kHz 5kHz
Grid density Smx5m 2.5mx2.5m 1 mx1 m (Ocean) 0.25 mx0.25 m (Land)
Weight 300 kg 350 kg 98 kg

3 3 HlE Mapper-5000 (55 =) BURH A T 1L BB AR IR
Tab.3 Parameters of the airborne Mapper-5000 (the third) double frequency lidar

Parameters Ocean Land
Wavelength 1 064 nm & 532 nm 1550 nm
Repetition frequency 5kHz 100-400 kHz
Grid density 1 mxl m 0.25 mx0.25 m
Scanned area +15° +30°
Flight altitude 100-1 500 m
Vertical accuracy 0.12m
Investigation depth 0.25-51 m
Detecting precision 0.23 m
Position accuracy 0.26 m
Power dissipation 1.2 kW
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Fig.3 Graphical representation of light transmission in various kinds of natural water!'”!
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Tab.4 Features of spaceborne ocean lidar

Target of detection Theory Repeated frequency Single pulse energy SNR Frequency stability
Forest Height measurement High Lesser Esser General
Mapping Height measurement Highest Lesser Esser General
Aerosol Back scattering General Biggish Biggish General
Atmospheric composition Differential absorption General Biggish Biggish Biggish
Wind field Doppler General Biggish Biggish Maximum
Ocean Back scattering General Maximum Maximum Maximum
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Fig.4 Plan of NASA Earth science decadal survey
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Fig.5 Flight calibration prototype test of atmospheric lidar
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Fig.6 Expected data products of future spaceborne ocean lidar
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Fig.7 Plankton layer within a warm-core eddy in the Gulf of Alaska and the positions of individual fish that were detected in the Oregon coast™
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