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Feasibility study on widening of field-of-view for high-spectral-resolution and Doppler wind lidars
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Abstract: Space-borne lidars have large foot prints, resulting in lidar signals strongly influenced by multiple-scattering. To study
space-borne lidar signals with ground-based lidars, the receiver field-of-view (FOV) should be widened to 10 mrad, 25 mrad, and 90
mrad for the footprints of ADM-Aecolus, EarthCARE, and CALIPSO lidars, respectively. To widen the FOV for
high-spectral-resolution lidar (HSRL) and direct-detection Doppler wind lidar (DWL), we consider a method using an additional lens
over the telescope. Measurement efficiency decreases by three-, four-, five-orders of magnitude at 10 mrad, 25 mrad, and 90 mrad.
The current narrow FOV system uses a neutral density (ND) filter to avoid signal saturation for low-level clouds. By removing the
ND filter, lidar signals increase and the system can compensate the low measurement efficiency for the widened FOV at 20 mrad.
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Fig. 1 Schematic diagram of space-borne lidar
footprints and ground-based lidar fields-of-view
(FOV).
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Fig. 2 Schematic diagram of (a) narrow FOV system
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and (b) wide FOV system using an additional lens
over the telescope. D¢, fi, and di denote telescope
diameter, telescope focal length, and iris diameter,
respectively. D’ denotes beam diameter at the
telescope focal plane.
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Fig. 3 Measurement efficiency versus widened

field-of-view (FOVw) for HSRL and DWL. Vertical
lines at 10 mrad, 25 mrad, and 90 mrad correspond to
the space-borne lidar footprints at an altitude of 1 km.
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