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Sulphate levels at both parts of the basin increase progressively from April–May to reach maximum levels 
in mid-summer, due to enhanced photochemistry, low air mass renovation at regional scale, the 
increment of the summer mixing layer depth favouring the regional mixing of polluted air masses, and the 
possible higher summer contribution of marine secondary sulphate from DMS oxidation. Nitrate presents 
much differentiated levels between winter (DJF) and summer (JJA) periods, with maxima during colder 
months in northern Italy and the Netherlands and lower levels in the warm season. This can be related to 
the thermal instability of the ammonium nitrate in summer ambient conditions, favouring the gas phase 
prevalence of nitrate. The levels of ammonium are higher in the eastern Mediterranean and are highly 
correlated to sulphate  levels. OM+EC concentrations are maximum in JJA in the whole basin, because 
of the higher formation of secondary organic aerosols (SOA) from different natural and anthropogenic 
sources. Secondary peaks are usually observed in spring (MAM) and autumn (SON) and are associated 
with winter anticyclonic pollution episodes.  

The largest modeled AOD exceeds 0.25 in Eastern Europe during summer and autumn. 
Over the northwestern Europe the AOD ranges between 0.15 and 0.25 as an annual 

average. The AOD decreases towards the south-west and becomes lower than 0.1 for all 
seasons in the Iberian Peninsula. The seasonal variation of nitrate and sulfate and their 

impact on AOD is strongly visible in the modelled AOD. Only in northwestern Europe 
modeled nitrate contributed significantly to AOD. Acknowledgements: This work was funded by the project ESCENA (Ref. 200800050084265) of the Spanish Ministry of the 

Environment and the Agencia Regional de Ciencia y Tecnología de la Región de Murcia-Fundación Séneca, II PCTRM 
2007-2010, Ref. 11047/EE1/09. Dr. Pedro Jiménez-Guerrero thanks the Ramón y Cajal Programme. 

The modelling results for the Mediterranean basin indicate that the aerosol levels follow a seasonal pattern with summer maximum concentrations 
caused by an increased secondary activity and the lower precipitation in the area, together with the contribution of Saharan dust outbreaks. The high 

spatial correlation indicates an accurate reproducibility of the patterns of spatial variation within the basin. 
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Model validation: observations data taken from Querol et al., 2009. 

The model 
performance for 
PM2.5 and PM10 

shows a tendency 
to underestimate 

the total 
concentration of 

aerosols (MB=-2.01 
and -5.30 µg m-3 , 

respectively). SO4 is 
better than for 

other species; a 
large consistency 
between model 
and observations 

was found 
throughout the 

year (MFE = 31.9%, 
ME=0.91 µg m-3; 
RMSE = 1.01 µg 

m-3) because SO4 
formation 

chemistry is well 
understood and 
the emissions of 

precursors are well 
characterized 
within emission 

inventories. Since 
NH4 is strongly 

correlated to the 
SO4 cycle in the 

CHIMERE 
simulations, the 
performance of 

the model is similar 
for this compound. 

NO3 presents a 
relatively poor 

performance with 
strong 

underestimations 
(MFB = -99.7%), in 

the order of 
magnitude of 

other CTMs. The 
model 

performance of 
OM+EC shows a 

slight 
underprediction 

through the whole 
period 

(MFB=-11.12%; 
MNB=-5.50%) 

because of the 
limitations in the 
mechanisms for 
SOA formation. 
Natural aerosols 
perform similarly 
(MFE and MNE 
around 50%). 
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Spatial Corr = 0.956 Spatial Corr = 0.826 

Spatial Corr = 0.973 Spatial Corr = 0.884 

Spatial Corr = 0.763 Spatial Corr = 0.842 

Spatial Corr = 0.586 Spatial Corr = 0.866 
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