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961 - Importance of Size and Composition in CCN
Activation of Natural Aerosols in the Arctic
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Abstract

The ability of aerosols to act as cloud condensation nuclei (CCN) for a given cloud supersaturation depends on their size and
chemical composition. In this study, we estimate the impact of both size and composition on CCN. Measurements of submicron
aerosol particle number size distributions (PNSD), organic and inorganic aerosol composition and CCN from Utgiagvik (71° 17'
N and 156° 47" W) in 2023 for the Sustaining the Utgiagvik Aerosol Record of Decades (STUARD) campaign show the two most
frequent PNSD clusters in all seasons were accumulation-mode (20-80%) and high-Aitken (~20%) mode types. Organic
components make up the largest fraction of aerosol submicron mass (46-61%). The organic fraction can explain a significant
(57-79%) variability in the smallest activated aerosol diameter, also known as critical diameter, based on an assumption of
constant chemical composition for submicron particles. The difference between the calculated critical diameter from a linear
fit to the organic fraction is negatively correlated with erganic acid and alcohol group mass fraction, as well as with sulfate
and seasalt mass fraction. A comparison of composition-based CCN calculations with the measured CCN, (at 1%
supersaturation), shows that calculated CCN are within 20% for most of time with the constant-submicron composition
assumption. Varying the hygroscopicity used for the organic components showed the sensitivity of the calculated CCN to this
value. CCN sensitivity have also been observed to be higher for high-Aitken mode type, in which the number of particles below
the critical diameter is higher than the accumulation mede. This analysis provides insights into the important factors of CCN
calculation from size and composition measurements.
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