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ABSTRACT 

A coupled aerosol/climate model, elaborated on the basis of a general circulation model of the 
atmosphere, is used to study the features of desert dust and sea-salt aerosols in the Antarctic 
region. Some of the observed seasonal characteristics of the two tracers are well simulated, and 
they are interpreted in terms of their relations with components of the atmospheric circulation. 
The model exhibits a strong influence of the boundary layer stability on the aerosols' vertical 
distributions near the surface. Observation at surface level may therefore be very misleading 
with respect to concentrations and seasonal variability higher in the atmosphere. An ice age 
experiment is run with the same aerosol/climate model, but fails to reproduce an expected large 
increase of dust and sea-salt concentrations in surface snow. The simulated enhancements of the 
production rates and atmospheric transport efficiency are weak. Changes in the distribution of 
the sources of dust, ignored in the experiment, could therefore have largely contributed to the 
last ice age dust increase. Sea-salt results suggest that the aerosol/climate model shortcomings 
are nevertheless not confined to source uncertainties, unless the complexity of the sources of 
sea-salt aerosol is also overlooked, for instance with respect to their relations with partial sea-ice 
cover. 

1. Introduction 

The relations between aerosols and climate are 
complex and poorly understood. Aerosols can 
affect the climate system (Hansen and Lacis, 1990) 
by interaction with the transfer of radiation 
through the atmosphere, with the formation of 
clouds and their radiative properties, and with the 
chemical and biological balance of the global 
environment. Aerosols are also very sensitive to 
climate and climate changes. Their life-time is typi
cally a few days or a few weeks, which is similar to 
the time constant of the variability of meteorologi
cal features such as large scale turbulence, winds or 
precipitation. Also, because of such a short life
time, their distributions are very inhomogeneous 
and therefore sensitive to slower changes (e.g., 
seasonal or longer) of the general circulation. At 
last, aerosol production may depend on short and 
long term, natural or anthropogenic modifications 
of the environment. 
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For these reasons, aerosols can be used as 
tracers of climate and environment changes on a 
wide range of time scales. Those aerosols which 
can be transported over long distances and can 
therefore be observed in regions remote from their 
sources are particularly good tracers of the large 
scale circulation. Species that encounter less physi
cal or chemical alteration during their transport 
than others are all the more appropriate for 
analyses focusing on circulation features. This is to 
some extent the case for mineral dust windblown 
over arid continental regions (desert dust) and 
for sea-salt aerosol produced by bubbling and 
foaming at the surface of the ocean. 

Desert dust and sea-salt are complementary 
tracers in the sense that the former has continental 
sources while the later is of marine origin. How
ever, the production of both aerosols is highly 
dependent on the surface wind stress. Their mixing 
and transport in the atmosphere and their deposi
tion are a priori controlled by the same processes. 






































