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The Eastern Mediterranean is subject to intercontinental transport of air pollution from Europe, North
America and Asia, which increases the loadings of aerosols and precursor gases during the usually dry
summer period and the lack of sufficient precipitation. Especially the loading of acids such as H2SO4 and
HNO3 are enhanced, as a result of the high insulation and the resulting photo-oxidation of the ubiquitous
gaseous air pollutants (e.g., NOx and SO2 of ship and road traffic, waste and biomass burning).
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Figure 1: shows the fine and coarse mode AOD for the AERONET observations and the EMAC model
results for the CUT-TEPAK station, Cyprus. The figure reveals that the fine mode AOD is dominating
the total AOD during September 2011. The model compares well with the AERONET observations,
especially during the dust outflow-2 on 28 September. AERONET shows an AOD of 0.4 for the coarse
mode contribution to the total AOD of 0.6, which is underestimated by EMAC mainly as a result of the
steep gradient of the dust load. The dust outflow-2 was predicted to be slightly more east (see discussion
of the LIDAR results in the main text).
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Figure 2: shows enhanced air pollution over the EM that causes dust-air pollution interaction according
to EMAC model results. The upper panel shows an indicative air pollution loading, the lower panel
the corresponding cross section passing through CUT-TEPAK station. The air pollution loading rep-
resents the vertical integral (burden) of the mass concentration [mg m−2] of (left) total inorganic acids
(HCl+HNO3+H2SO4) that are present in the gas phase, maintaining gas-aerosol equilibrium, (right)
the corresponding lumped aerosol burden (SO2−

4 +HSO−
4 +NO−

3 +NH+
4 +H2SO4); both average over 20th

September - 1st October 2011. The pollution loading basically covers the northern part of the EM and
decreases eastwards. Figure 2 is consistent with the back trajectories (Fig. 14) shown in the text, which
support the north-southeast air pollution gradient that seems to be typical for the Mediterranean basin.
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