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Feedback between dust particles and atmospheric processes over West Africa during dust episodes in March 2006 a

nd June 2007
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We used the comprehensive model system COSMO-ART to quantify the impact of mineral dust on the radiative fluxes, the temperatur
e and the feedback between dust particles and their emissions. We simulated two dust storms over West Africain March 2006 and in June 2
007. Simulations with and without coupling of the actual dust concentration with the radiative fluxes and the thermodynamics were carried o
ut for each case. The model results for the 2006 case were compared with observations of the AMMA campaign.

At the surface the shortwave radiative effect of mineral dust can be described by alinear relation between the changesin net surface rad
iation and the aerosol optical depth (AOD). For an AOD at 450 nm of 1 the average shortwave radiation reduction amounts —140 W m-2 dur
ing noon. The longwave radiative effect of mineral dust is nonlinear, with an average increase of +70 W m—2 for an AOD (450 nm) of 1. A
t the top of the atmosphere the effect of the dust layer with an AOD of 1 on radiative fluxesis not as significant as at the surface. It is slightl
y positive for the shortwave and approximately 26 W m—2 for the longwave radiation.

The height range and the extension of the dust layer determine the effect of dust particles on the 2 m temperature. When the dust layer i
s attached to the surface and lasts for several daysit leads to an increase of the surface temperature even during daytime. In case of an eleva
ted dust layer thereis a decrease in 2 m temperature of up to 4 K during noon.

It is shown, that the temperature changes caused by mineral dust may result in horizontal temperature gradients which also modify nea
r surface winds. Since surface wind thresholds decide the uptake of dust from the surface, afeedback on total emission fluxesis establishe
d. The coupled model provides an increase in the total emission fluxes of dust particles by about 16% during the dust storm in March 2006 a
nd 25% during the dust episode in June 2007.

LR

FRENGE | AR | MokE | RICPUE030426% | AR | BER A | BB
b R R R AR JEAURF 2003-2008 Email: leisun@firstlight.cn



