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Abstract

Mineral dust has a profound effect on the radiative budget and energy distribution of the atmosphere. By

absorbing and scattering the solar radiation aerosols reduce the amount of energy reaching the surface. In

addition aerosols enhance the greenhouse effect by absorbing and emitting longwave radiation. Desert

dust forcing exhibits large regional and temporal variability due to its short lifetime and diverse optical

properties further complicate the quantification of the Direct Radiative Effect (DRE). The complexity of

the above processes, indicate the need of an integrated approach in order to examine these impacts. To

this end the radiative transfer module RRTMG has been incorporated into the framework of the SKIRON

model. The updated system was used to perform a 6-year long simulation over the Mediterranean region.

As it was found, the most profound effect dust clouds have in areas away from the sources is the surface

cooling through the “shading” effect. The long wave radiation forcing below and above the dust cloud is

considerable and drives changes in the tropospheric temperature. In general dust particles cause warming

near the ground and at mid-tropospheric layers and at the same time cooling of the lower troposphere.
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