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Laboratory study on ice nucleation and growth mechanisms in the early stage of
cirrus clouds
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From in situ measurements of ice crystals in cirrus which has been
associated with synoptic-scale disturbances, it is suggested that the ice crystals were generated
from the type of in situ origin cirrus, which is characterized by the direct formation of ice with
slow updraft. We speculate from the comparison between the measurements and simulation results that
the ice crystals would be nucleated from heterogeneous mode only or from both heterogeneous and
homogeneous modes. Based on the observations in terms of IN ability of atmospheric aerosols, their
ability was lower than that of mineral dust particles. The IN ability of metal oxide particles was
investigated, indicating that their ability was comparable to those of surrogates of mineral dust.
Based on the observations in terms of CCN ability, the comparison of hygroscopicity suggested that
the atmospheric aerosols were composed of external and/or internal mixtures of various types of
aerosols which had a size dependency.
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