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Mineral dust from Saharan Desert is an important component of the climate of the Mediterranean 
basin. The emissions and transport of dust from Sahara to Europe depends on meteorological 
conditions, therefore climate change can affect the sources of mineral dust and its transport pathways. 
On the other hand dust has also an effect on climate by modifying the radiative budget in the 
atmosphere. The objective of this study is to identify the effect of mineral dust on the climate of 
Mediterranean. In order to quantify this effect, we simulated with the regional climate model RegCM-
4.1 three 10-years time periods (1991-2000, 2041-2050, and 2091-2100). The model domain covers the 
entire Mediterranean Sea, including the Saharan Desert until 25°N and Northern Europe until 50°N. 
The horizontal resolution is 27 km x 27 km with 18 vertical layers from surface to 10 hPa. The 
ECHAM5 simulations of scenario A1B were used to provide boundary and initial conditions to RegCM 
simulations. To show the effect of dust on climate, for each 10-year period we performed 2 simulations, 
with dust and without dust.

A comprehensive analysis of the dust budget, including surface emissions, burden, deposition for 
present and future climate are presented in this study. Compared to present climate, a shift of mineral 
dust emissions towards southern latitudes of Saharan Desert was observed in the future. In the southern 
part of the domain dust emissions are increasing by 15% and 20% in 2040s and 2090s, respectively. 
This is due to a change in the general pattern of surface winds, which are strengthening at lower 
latitudes, probably due to a strengthening and relocation of the Azores anticyclone towards north in 
future climate conditions. This generates a change in dust burden over the Mediterranean with 
decreases particularly in the Eastern Mediterranean (10%) and increases in the West Mediterranean 
(8%). The changes in burden of dust determine also a change in the distribution of the aerosol optical 
depth (AOD) and the dust radiative forcing. In the 2040s AOD is increasing by 15% in the Western 
Mediterranean and decreasing by 10% in the Eastern Mediterranean. Similar changes are also 
simulated for the end of the 21st century.

The impact of dust on the net radiative budget is quantified for the single 10-years periods by 
comparing the simulations with dust and without dust. Shortwave net radiation at surface is decreasing 
up to 20 W/m2 over the source regions and 8 W/m2 over Mediterranean Sea and South Europe. 
Shortwave net radiation at the top of atmosphere is decreasing 3 W/m2 over the source region. 
Similarly we present also the changes in surface temperatures and precipitations for the single 10-years 
periods. Dust causes an average decrease of 0.2 Cº over Europe and 0.5 Cº over the African continent 
for the period 1991-2000. A similar impact is found also for the 2041-2050. Smaller temperature 
changes simulated for the end of the 21st century. No significant changes are observed in precipitations 
for the 3 periods.
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