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Cloud and aerosol optical properties observed by the airborne multi-wavelength HSRL
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Abstract: The EarthCARE satellite with the high spectral resolution lidar (HSRL) at 355 nm will be launched in
2021. The cloud mask algorithm at 532 nm had been developed for the CALIPSO satellite retrieval. We have been
working on development of the cloud mask algorithm for the EarthCARE lidar retrieval at 355 nm. In this study, we
perform data analysis of particle backscatter coefficient and depolarization ratio at 355 nm for aerosols and ice cloud
particles using the NASA airborne HSRL observation data. From this analysis, the threshold value of particle
backscatter coefficient to discriminate clouds and aerosols is determined to be 3x10°6 [misr].
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Figure 1. Particle backscatter coefficient (log10) (top)
and depolarization ratio (bottom) at 355 nm over the
south part of USA from 17:30 to 20:15 UTC on 19th
August 2016.
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Figure 2. 2-D histogram of particle backscatter
coefficient and depolarization ratio at 355 nm over the
south part of USA from 17:30 to 20:15 UTC on 19th
August 2016.
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Figure 3. Number of samples of particle backscatter
coefficient at 355 nm for aerosol and cloud (red) and
cloud (blue) over the south part of USA from 17:30 to
20:15 UTC on 19th August 2016. Cloud is defined as
the particle above 7km altitude before 19 UTC and
above 4km altitude after 19 UTC.
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