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Abstract

Mixed-phase clouds, supercooled water clouds, and clouds with large particles and sparse number concentrations (LSC) are common
clouds in the middle and high latitudes. The relationship among these clouds is, however, not well known. We carried out CPS cloud
sonde observation at the Rikubetsu observatory of Nagoya university in Hokkaido on December 26 in 2016 to retrieve LSC
microphysics. Large ice particles were measured throughout a mixed-phase cloud including supercooled layer. Its number
concentration is about 30 times greater than LSC. Cloud phases and particle size distributions retrieved by the data of the space-borne
lidar CALIOP and the cloud radar CloudSat showed LSC is frequently measurable between 40 and 50 °N in the Pacific, especially

during summer.
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Fig. 1 The vertical profiles of lidar backscattering (left),
depolarization (center), and radar reflectivity factor (right)
measured by CALIOP and CloudSat.
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Fig. 2 A vertical profile of cloud particle size distributions
measured by the CPS launched at the Rikubetsu
observatory on December 26, 2016.
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Fig. 3 An occurrence frequency of clouds whose particle
radius is greater than 50pm and number concentration is
less than 1 /L. One-month average in January 2007.
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