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Atmospheric aerosols are one of the most spatially variable
components of the earth’s atmosphere, and so require mon-
itoring at a wide range of sites across the globe. We have
been monitoring aerosol properties in Sydney for five years,
studying both spectral optical thickness, and aerosol chem-
istry. So far we have analysed two years of these data, and
have extracted typical (seasonal average) size distributions
and refractive indices. Seasonal variability was found to be
weak. We have constructed a model of Sydney aerosols, con-
sistent with our observations, consisting of a mixture of con-
tinental aerosol and soot. Using this model we have comput-
ed the direct forcing, and the lower tropospheric flux diver-
gence produced by Sydney aerosols. Due to the high soot
content, we find that the forcing is actually reduced, while
the flux divergence is significantly enhanced, when com-

pared to ‘clean’ aerosol.

Introduction

Atmospheric aerosols are one of the most variable
components of the Earth’s atmospheric environment,
and are known to influence the local energy budget in
a number of ways. Of these, we may note especially
direct forcing, where aerosols scatter solar radiation
back to space, and energy absorption in the lower tro-
posphere, which may have impacts on atmospheric
vertical stability. Due to their inherent spatial and
temporal variability, it is considered essential to mon-
itor aerosol physical, chemical and optical properties
at as many locations as possible, in order to build up
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a comprehensive picture of aerosols and their poten-
tial environmental impacts.

For the past five years we have been monitoring
aerosol properties in Sydney, Australia, using ground-
based radiometry, light scattering and chemical analy-
sis. From this data we have been able to observe
(weak) seasonal cycles in aerosol properties. We have
taken these seasonally averaged data and computed
both the radiative forcing, and flux divergence, of
Sydney aerosols. Due to the relatively high elemental
carbon content of these aerosols, the forcing is signif-
icantly reduced from what it would otherwise be. That
is to say, Sydney aerosols reflect less sunlight than
clean aerosols, and absorb more.


















