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Abstract: Backscattering properties of ice particles were examined by Physical Optics and Geometrical Optics
Integrated Equation methods to interpret spaceborne 355-nm high spectral resolution lidar (HSRL) data from the
ATLID onboard the Earth Clouds, Aerosol and Radiation Explorer (EarthCARE). The two dimensional diagram of
the lidar-ratio and depolarization ratio is found to be effective for discriminating ice particle habits and orientations.
Wavelength dependence of ice cloud backscatter properties exists. Analyses of these properties by using
ground-based HSRL showed that the theoretical values can capture the observation ranges. Global analyses of ice
particles by using A-train showed that dominant ice particle habits strongly depended on latitude and height. Possible
connection for the information content of ice clouds can be established between A-train and EarthCARE to construct
long term records of clouds for climate change studies.
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