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EXTENDED ABSTRACT
This work aims to provide a comprehensive characterization of the PM pollution problem
in three Greek big urban centres (Athens, Thessaloniki and Volos), with the final objective
to assist the national and regional authorities to develop and implement appropriate
control measures. PM measurement and chemical speciation campaigns have been
conducted during warm and cold period of 2011 – 2012 at the three areas. The results
obtained have been combined with relevant historical data, with the final objective to
compile a detailed database on PM10 and PM2.5 concentration levels and chemical
composition and to analyze trends over the last 10 years. At a second stage source
apportionment models have been applied to both old and new data, in order to identify
the main sources responsible for the increased levels observed and to quantify their
relative contribution. In addition, detailed emission inventories for natural and
anthropogenic sources have been developed for all three areas.
Analysis of the study campaigns and historical data has revealed a clear decreasing
trend in both PM10 and PM2.5 concentrations over the last 10 years. Nevertheless,
significant levels and frequent exceedances of the E.U. air quality limit values have been
observed in traffic sites during warm season and in all sites during cold season, indicating
the effect of central heating and possibly the intensive use of household fireplaces during
the winter months of 2011 - 2012. The results obtained by source apportionment models
and emission inventories suggest that traffic and industrial activities remain the main
anthropogenic sources, with the latter more pronounced in Thessaloniki and Volos.
Nevertheless, contribution from natural sources as well, such as sea salt and soil dust,
emitted though regional circulation of air or long-range-transport, is not negligible.
All the above results have been integrated in a comprehensive database which provides
an insight into the environmental problem targeted. The final stage of the study involves
the development of a cost efficient policy tool which evaluates emission trends and
source strength data and associates them with observed PM concentration levels. It thus
allows for assessment of the impact of control measures on observed ambient PM levels.
Keywords: PM10/PM2.5, chemical characterization, source apportionment, emission
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associates emissions to sources identified by receptor modelling and to ambient
concentration levels. End-users may create specific emission scenarios and calculate the
corresponding ambient PM levels. The Policy tool is expected to assist towards the
development of effective environmental policies, by indicating the exact and detailed
measures leading to PM concentration reductions, for each source category. The study’s
final objective is to promote the use of this tool by the national authorities, for the
identification of the optimum emission reductions and measures, and for the development
of cost efficient and sustainable air quality strategies.
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Figure 5. PM10 ambient concentrations measured by the NAPMN and respective
estimated traffic emissions (only exhaust).
Acknowledgements: This work is supported by the European Commission LIFE+
Environment Policy and Governance programme.
REFERENCES
1.

EC (2008) Directive 2008/50/EC of the European Parliament and of the Council of 21 May
2008 on ambient air quality and cleaner air for Europe. Official Journal L 152 of 11.06.2008.
2. EU (2006) Source Apportionment Techniques and Marker Substances available for
identification of Personal Exposure, Indoor and Outdoor Sources of Chemicals, EUR 22349
EN – DG Joint Research Centre, Institute for Health and Consumer Protection, Luxembourg:
Office for Official Publications of the European Communities, EUR - Scientific and Technical
Research series
3. Grivas G., Cheristanidis S. and Chaloulakou A. (2012) Elemental and organic carbon in the
urban environment of Athens. Seasonal and diurnal variations and estimates of secondary
organic carbon, Sci. Total Environ., 414, 535-545.
4. Karanasiou A.A., Siskos P.A and Eleftheriadis K. (2009) Assessment of source
apportionment by Positive Matrix Factorization analysis on fine and coarse urban aerosol size
fractions, Atmos. Environ., 43, 3385-3395.
5. Manoli E., Voutsa D. and Samara C. (2002) Chemical characterization and source
identification / apportionment of fine and coarse air particles in Thessaloniki, Greece, Atmos.
Environ., 36, 949–961.
6. Samara C., Kouimtzis Th., Tsitouridou R., Kanias G. and Simeonov V. (2003) Chemical mass
balance source apportionment of PM10 in an industrialized urban area of Northern Greece,
Atmos. Environ., 37, 41-54.
7. Theodosi C., Grivas G., Zarmpas P., Chaloulakou A. and Mihalopoulos N. (2011) Mass and
chemical composition of size-segregated aerosols (PM1, PM2.5, PM10) over Athens, Greece:
local versus regional sources, Atmos. Chem. Phys., 11, 11895-11911.

CEST2013_0516

