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Abstract

Spatial distribution of aerosols as acting ice nuclei and microphysical processes regarding ice nuclei are not yet
fully understood. Several studies investigate the global distribution of ice crystals and the cloud-aerosol
interaction using the lidar on board the Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation
(CALIPSO) spacecraft. However, there are issues on the classification between clouds and dust in CALIPSO lidar
signals. This study investigated the change of ice distribution with the cloud mask improved on the clouds-dust
classification. After removal of misclassified clouds from cloud mask results, ratio of ice crystals in clouds at 0°C
decreased drastically. This indicated that a lot of dust at 0°C was misclassified as clouds and the misclassified
clouds (dust) were classified as ice crystals. This study suggests that the correct discrimination between dust and

clouds is essential in the analysis of ice occurrence frequency using the CALIPSO lidar.
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Fig. 1 An example of dust misclassification as clouds and the Fig. 2 Temperature dependence of the ice occurrence
cloud mask improvement. (a) The attenuated backscattering ratio derived from four cloud masks (C2, C2’, VFM,
coefficient at 532 nm, (b) the data mask based on the cloud mask, VFM’) over the Taklimakan Desert during March—May
(c) the linear discriminant function (LDF) scores for the detected 2007. The prime denotes “improved cloud mask”.
clouds, and (d) the modified data mask after the cloud screening.

The contour lines in Panel (b) denote the relative humidity (quote

from Jin et al. [2014]).



