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Abstract: In order to evaluate and analyze the detection performance of lidar for optical properties in
global ocean, the detection depth of spaceborne oceanographic lidar operating in blue —green spectral
region was estimated and analyzed. This research was based on lidar equation and given lidar parameters.
MODIS Level 3 annual averaged global water absorption coefficient a(A) and backscatter coefficient b,(\)
were used as reference values for optical properties of sea water. The results show the distribution of
detection depth depends on both detection wavelength and water optical properties. In clear open ocean,
the best detection wavelength is near 460 nm and the maximum detection depths are approximated 110 m
and 120 m in daytime and nighttime, respectively. In turbid coastal water, the best detection wavelength

is mostly longer than 500 nm and the maximum detection depths can only reach 20 m or even shallower.
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The spaceborne oceanographic lidar achieves best global detection performance when the detection

wavelength is between 470 nm and 480 nm.
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Tab.1 Parameters of spaceborne oceanographic lidar

Parameters Value
satellite altitude/km 400
Laser single pluse energy/mlJ 1 300
Laser single pluse duration/ns 20
Laser pluse frequency/Hz 20
Laser beam divergence angle/mrad 0.075
Telescope diameter/m 1
Receiving field angle/mrad 0.3
Total transmittance of optical elements 0.9
Optical filter bandwidth/nm 0.2
System sampling frequency/MHz 100
Quantum efficiency of PMT 0.4
Transmittance of atmosphere 0.8
Sea—air interface transmittance 0.98
Refraction index of sea water 1.33
Background light spectral radiance/mW -mi*nm-sr™ 10
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Fig.1 Global distribution of detection depth by spaceborne
oceanographic lidar (daytime operation, signal—to—

noise ratio threshold of 1)
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Fig.2 Global distribution of maximum detection depth (a) and
corresponding optimal operating wavelength (b) using
spaceborne oceanographic lidar (daytime operation, signal—

to—noise ratio threshold of 1)
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Fig.3 Distribution of maximum detection depth(a) and corresponding
optimal operating wavelength (b) near China Sea using

spaceborne oceanographic lidar (daytime operation, signal —

to—noise ratio threshold of 1)
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