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Plan on global observation of aerosol and cloud
by space-borne depolarization high spectral resolution lidar
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Abstract: We propose global satellite measurements of vertical distributions of aerosols and clouds (particles)
by multi-wavelength polarization high-spectral-resolution lidar (HSRL) using both HSRL and polarization
measurement techniques. This proposal realizes polarization HSRL measurements in ultraviolet, visible, and
near-infrared spectral regions (355, 532, and 1064nm) and conducts multi-wavelength and multi-parameter
measurements of particles simultaneously. The proposed lidar, which has twice or larger measurement channels
than the previous space lidars, measures global, three-dimensional (vertical and horizontal) distributions of
particles; this enables to observe various optical and microphysical properties (e.g., extinction, size distribution,
chemical components) simultaneously and to obtain more reliable particle information in quantitative and
qualitative than the past. Observational studies using both these global, three-dimensional data of particles and
numerical models (e.g., aerosol chemical transport model, and cloud resolving model) will lead to understating
preprocess on aerosol-cloud interaction better, reducing uncertainties on evaluation the particle effects on
climate change, and improving prediction accuracy of the climate change.
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Fig. 1
depolarization HSRL system.

Configuration of Multi-wavelength

Table 1. Specifications of Multi-wavelength
depolarization HSRL system.
Transmitter
Repetition | > 50Hz
Power | > 50 mJ at 355, 532,
1064nm
Line width | 50MHz
Divergence | 4burad
Receiver
Telescope | Diameter = 0.6m
FOV | < 65urad
HSRL filter | Interferometer at 355,
532nm
Downlinked data
Vertical resolution | < 100m (z<20km)
< 500m (z>20km)
Horizontal resolution | < 300m
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