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Middle East and North Africa (MENA) is a unique region due in part to the abundance of atmospheric aerosols and
their significant contribution to the energy balance of the region. Mineral dust plays a leading role in this process.
In this study we evaluate the radiative forcing of dust aerosols in the MENA region and their impact on the regional
circulation and temperature distribution using a global high-resolution atmospheric model HIRAM developed at the
NOAA Geophysical Fluid Dynamics Laboratory. We found that dust aerosols reduce downward radiative fluxes
at surface up to 30 W/m2 and warm by about this amount the lower five-km-deep atmospheric layer. To better
quantify radiative impact of aerosols we have employed the available aerosol satellite observations that primarily
provide column integral aerosol optical depth (AOD), as a measure of aerosol burden. Climatology of AOD from
different satellites (MODIS, MISR, SEVIRI and CALIPSO) over MENA and their inter comparison is made to have
a comprehension of the discrepancies and agreement between them. Though the observed AODs vary among the
different instruments spatially and temporally, the difference falls within a factor of less than two. We implement
these observed aerosols in HIRAM. The radiative forcing corresponding to the satellite aerosol observation and
the sensitivity of regional climate to this forcing are analyzed. The analysis shows that the differential heating
in the vertical and the corresponding response of the vertical temperature profile have a profound impact on the
tropospheric dynamics and the structure of the boundary layer.


