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Impact of Saharan dust on numerical weather forecasts
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Several studies have suggested that the inclusion of mineral dust radiative effects could
lead to a significant improvement in the radiation balance of numerical weather pre-
diction (NWP) models with subsequent improvements in the weather forecast itself.
Recently, Kischa et al. (2003) related systematic short-term temperature forecast er-
rors to the absence of dust radiative effects in models over the Saharan region. Also,
Haywood et al. (2005) stated that the neglection of mineral dust in a NWP model is
the most probable reason for the discrepancy in outgoing longwave radiation between
the model and Meteosat-7 observations over northern Africa.

In this context, the radiative effects of mineral dust have been fully incorporated into

a regional atmospheric dust model (Eta/DREAM; Nickovic et al., 2001). Dust af-
fects the radiative fluxes at the surface and the top of the atmosphere, and the tem-
perature profiles at every model time step when the radiation module is processed.
These changes influence the atmospheric dynamics, moisture physics and near-surface
conditions. Furthermore, dust emission is modified by changes in friction velocity
and turbulent exchange coefficients; dust turbulent mixing, transport and deposition
are altered by changes in atmospheric stability, precipitation conditions and free-
atmosphere winds.

The new scheme was tested for a major dust outbreak over the Mediterranean on
April 2002 in order to assess dust impacts on regional numerical weather forecast-
ing. It is shown that the newly developed atmosphere-dust feedback scheme increases
the accuracy of both atmospheric temperature and mean sea-level pressure forecasts.
Both low-level warm and upper-level cold temperature biases are considerably re-



duced when dust affects the atmosphere thermodynamics. The root mean square error
of the mean sea level pressure over the whole domain was reduced by almost 20%.

The proposed model with integrated dust and atmospheric radiation represents a
promising approach for further improvements in numerical weather prediction prac-
tice and radiative impact assessment over dust-affected areas.
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