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Quantifying Riming by Combining the Video In Situ
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We do not know the exact pathways through which ice, liquid, cloud dynamics, and aerosols are interacting
in clouds while forming snowfall. Riming, the freezing of droplets onto ice crystals, is likely one of the
most important snowfall formation mechanisms. This is not only because riming is an efficient particle mass
growth mechanism, but also because riming is related to secondary ice processes that increase the number of
ice particles. Further, riming changes the density of ice particles impacting the particle scattering properties
so that implicit or explicit assumptions about riming are required when using passive or active microwave
observations of snowfall. Quantifying the riming process is challenging because it requires separating riming
from other particle growth mechanisms and snowfall is generally difficult to observe. Various methods based
on in situ and cloud radar observations have been proposed, but uncertainties are generally high. Here, we
present a method to estimate riming by combining Video In Situ Snowfall Sensor (VISSS) and W-band cloud
radar observations. The VISSS was developed to determine particle shape, size, and velocity distributions.
Different from other sensors, the VISSS minimizes uncertainties by using two-dimensional high-resolution
images, a large measurement volume, and a design limiting the impact of wind. We will apply the retrieval to
various datasets to explore the relation between riming and liquid water path and turbulence.
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