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Icing is a significant challenge for various areas of every life in the modern society; especially aviation, transport
and energy sectors can be influenced by the phenomenon. Icing can be caused by super-cooled liquid water
droplets in cloud or precipitation. Weather services forecast icing conditions operationally. However, performance
skill of every forecast model has to be evaluated, which is best done with observations. We propose to use
ceilometer as a real-time icing monitor in vertical profile of the lower atmosphere. We have developed an
algorithm to identify super-cooled liquid water containing clouds and subsequent precipitation from ceilometer
attenuated backscatter coefficient profiles. Ceilometer based icing target classification is validated against in-situ
icing sensor observations at towers. Observations utilized in this study are from two sites in Finland covering
altogether 8 years. The high icing season in Finland is from September to April. The results suggest that icing
due to super-cooled liquid water containing clouds can be reliably monitored with a ceilometer up to cloud layers
visible to sensor.

This work was financially supported by the Academy of Finland Center of Excellence programme (grant
no. 307331), MATINE and ACTRIS-2, the European Research Infrastructure for the observation of Aerosol,
Clouds, and Trace gases. This project has received funding from the European Union’s Horizon 2020 research and
inno¬vation programme under grant agreement No 654109.


