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Aerosols play an important role in climate. They can modify the Earth’s radiative properties directly by scattering and absorbing radiation and indirectly by affecting the microphysical properties of clouds. Until recently research efforts have tended to focus on pollution aerosols such as sulfate particles. However, it is now recognized that mineral dust is an important aerosol component over large areas of the world.  Indeed dust plumes are the most prominent, persistent, and widespread aerosol features visible in satellite images over the continents and the oceans. Dust also plays a role in ocean biogeochemistry. In many remote ocean regions, iron associated with dust particles is the only source of this element which is an important, and often limiting, micronutrient. Thus, to the extent that dust-Fe impacts on ocean primary productivity,  dust could play a major role in the global carbon cycle which, in turn, plays a role in climate.

Here I present an overview of the temporal and spatial distribution of dust over the global ocean. Our studies show large changes in dust concentration on daily, seasonal and interannual time scales. In some cases these changes can be linked to weather and  climate variability. The variability in dust transport over the past decades demonstrates the extraordinary sensitivity of dust mobilization to changes in regional climate. 

In my presentation I will identify some of the more critical processes that we must understand in order to improve our ability to model dust-weather-climate interactions. Of particular concern is the role that humans might play in dust mobilization. In my presentation I place special emphasis on North African dust processes because this region is without a doubt the strongest source in the world. North African dust is carried great distances because the meteorological setting which acts as a uniquely-efficient mechanism for pumping dust into the large-scale wind systems. Large quantities of dust are routinely carried across the Atlantic to the Caribbean and the southern and eastern United States and across the Mediterranean to southern Europe. 

The presence of such high concentrations of mineral dust in the air that we breath raises concerns about air quality and human health. In the Caribbean and the Southern US, about half the dust mass falls in the size range under 2.5 μm diameter. Particles in this size range are characterized by the US EPA as "respirable" because they readily penetrate into the human respiratory system. During particularly dusty years, the Caribbean dust levels exceed the US EPA standard. These same health concerns apply to a large area of southern Europe. Given the large-scale coverage of African dust and its impact on air quality, there is remarkably little information on its health effects.

