Research Highlight

‘Global organic and inorganic aerosol
hygroscopicity and
its effect on radiative forcing’

CLIMATE AND ATMOSPHERE INSTITUTE

RESEARCH CENTER

CARE-C r'%l Tue Cyrrus

Summary

The climate effects of atmospheric aerosol particles serving as cloud
condensation nuclei (CCN) depend on chemical composition and
hygroscopicity (i.e. the capacity of a particle to hold water), which are highly
variable on spatial and temporal scales. The study, which has been recently
published in the ‘Nature Communications’ journal, presents global CCN
measurements, covering diverse environments from pristine to highly
polluted conditions, showing that the effective aerosol hygroscopicity, «,
can be derived accurately from the fine aerosol mass fractions of organic
particulate matter (e€org) and inorganic ions (€inorg) through a linear
combination. In spite of the chemical complexity of organic matter, its
hygroscopicity is well captured and represented by a global average value of
Korg = 0.12 + 0.02 With kinorg=0.63+0.01 as the corresponding value for
inorganic ions.

Impact

The study shows that hygroscopicity, averaged globally, is essentially
determined by the share of organic and inorganic materials making up the
aerosol.

The simple new formula to calculate the relationship between the chemical
composition and the hygroscopicity of aerosol particles, proposed by this
research has significant implications on climate forecasts as it can increase
the reliability investigations and forecasts related to climate change.

By showing that the sensitivity of global climate forcing to changes in korg
and kinorg is small, a critically important aspect of global climate modeling
has been constrained.
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