In-situ measurements of cloud particles at Mt. Zeppelin
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Aerosol-cloud measurements in Ny-Alesund

Continuous in situ measurements of cloud and precipitating particles have been made
at Mt. Zeppelin observatory in Ny-Alesund
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Sensitivity on CCN

The slope indicates the sensitivity of N,
to Neon (ACIl-index). They are similar
between summer and winter.
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Air parcel model calculations using
observed aerosol size distributions can
reproduce the observed sensitivities.

Impacts of CCN on water cloud droplets can be explained by simple
cloud microphysics and ready be implemented into numerical models.




Relationship between N,.. and Nyp ?
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INP : Ice Nucleating Particles
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Highly active INP could be released
from Arctic natural sources in
response to surface warming.

Tobo, Hermansen, et al., Comm.

Earth & Env. 2024



Cloud residual particles (Kouji Adachi)
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Below 0°C, the number ratio of cloud residue particles including
mineral dust increased, suggesting that mineral dust may act as INP.

TEM-EDS & SEM-EDS analyses

Adachi, Freitas, Zieger, Krejci et al., ACP 2022



Summary

Year-round in situ measurements of cloud and precipitating particles have been made
at Mt. Zeppelin observatory.

Water clouds

1. Nyater 1S generally controlled by Nqcy-
2. The sensitivity (slope) of N, ,tr ON Ny does not show a clear seasonal variation.

This sensitivity can be explained by simple cloud microphysics.

Mixed-phase clouds

1. Attemperatures below -20°C, F .., appears to be directly controlled by Fyp.
2. At temperatures above -15°C, F ., is much higher than F,. By measuring the
shape of precipitation particles, we are investigating the reasons for this.

Next step
¢ |nvestigating the relationship between cloud microphysics and dynamically changing INP
e Investigating the relationship between cloud microphysics and macroscopic structures of

clouds such as the vertical structure of clouds
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