
Introduction   

The recent Air Quality Directive (2008/50/EC) has introduced additional requirements for air quality assessment and management. As a result, along with air quality measurements, 

computational tools should also be utilised by authorities and policy makers responsible for air quality management in order to assess pollutant concentrations in ambient air. It also re-

quires that up-to-date information on air pollution levels with respect to all regulated pollutants should be readily available to the public. In view of this emerging need for better integra-

tion of modelling methods in air quality management, informational systems known as Air Quality Management Systems (AQMS) have been developed with the aim to provide tech-

nical users and policy makers with a reliable and robust environment for their regular workflows. In this framework, a corresponding AQMS is under development for the Organization 

of Planning and Environmental Protection of Thessaloniki (OR.TH.).  

The core of the AQMS is designed in a way that provides the ability to automatically perform meteorological and nested grid photochemical model simulations while operating simulta-

neously on nowcasting and forecasting mode. The AQMS handles the compilation of an emissions inventory that includes data from all major activity sectors and supports the dynamic 

update of the emissions database. Emission data are then fed into a state of the art computational system to operationally produce concentration fields for all the major air pollutants 

over two nested computational domains, covering an extended region of Central Macedonia (Central Macedonia Region - CMR) and, at higher resolution, the urban area of Thessaloniki 

(Greater Thessaloniki Area - GTA).   

Furthermore, the official OR.TH. users are provided with geospatial tools for setting up emission scenarios in order to support air quality related assessment and decision making. This 

operational module provides the capability to assess the effect of possible alterations in the total emissions or in specific emission sources on air quality levels over user-defined do-

mains. Besides, apart from the interactive configuration of the aforementioned emission scenarios, in this section of the AQMS the OR.TH. user is able to examine the progress of all 

the active scenarios, as well as review the results of the corresponding model runs as regards the scenarios which have finished their calculations.  

Methodology   

The AQMS offers a range of features for nowcasting, forecasting and performing scenario calculations of air quality in Central Macedonia, in line with the provisions of the Air Quality 

Directive (2008/50/EC) on the use of modelling in air quality assessment and management. Up-to-date information on pollution levels in ambient air becomes readily available by 

means of a web-enabled user interface, where statements about the air quality status in each of the two regions of interest (CMR, GTA) provide useful information on the expected 

health impacts of the forecasted air quality situation. The flexibility of this interface will enable, at a later stage, automatic daily updates of a publicly accessible web page providing in-

formation on current and forecasted air quality to the public. Snapshots of the AQMS’s web interface are presented in the figure below. 
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       ANALYSIS BASED ON MEASURED CONCENTRATIONS FOR 2007    
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 METHODOLOGIES  
 

Air quality monitoring data from different sta-
tions were examined along with meteorological 
data to classify exceedance situations and iden-
tify the conditions leading to air pollution epi-
sodes in Cyprus. 

The combined analysis of back trajectories, 
aerosol model results, aerosol maps and satellite 
images was used for the classification of ex-
ceedance situations in Cyprus. 

The subtraction of the 30
th

 percentile 
(Escudero et al., 2007) method and of the sea 
salt ion ratios were the methods used to quantify 
long range dust and sea salt PM10 contributions 
for the year 2008, according to the Guidance on 
the quantification of the contribution of natural 
sources under the EU Air Quality Directive 
2008/50/EC. 

CLASSIFICATION OF EXCEEDANCE SITUATIONS 
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Exceedances of PM10 daily concentrations for 2007 were classi-
fied using: 

back-trajectory modelling: 5-day back trajectories at different 
altitudes for each day with exceedance  were calculated with 

the HYSPLIT4 model  

study of synoptic maps, NAAPs aerosol maps and MODIS 

satellite imagery 

Dust load and sea salt surface concentrations with the DREAM-

8b model of the Tel Aviv University were used. 

Saharan episode 
example: 
Observations indi-
cated possible 
long-range trans-
port due to  peaks 
occurring simulta-
neously  at differ-
ent  stations. 

Saharan Episode Identification Classification of exceedance 
situations at three stations 

                 CHEMICAL ANALYSIS AND RECEPTOR MODELLING 

PM10 sources in EMEP (Average PM10: 31 µg/m³)

Others
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SEA SALT QUANTIFICATION 
 

Chemical analysis 2008:  chloride and sodium ion concentrations 

Assumption: sea salt is made up entirely by NaCl and that all Na and Cl are associated in 
sodium chloride  

Agia Marina EMEP
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Enrichment Factor (EF) analysis for 2008 and multivariate 
receptor modelling showed: 

sea salt was the largest contributor to PM10 considered as 
being of natural origin at the regional background station 
of Agia Marina EMEP 
traffic pollution was the largest contributor to PM10 levels 
at Nicosia traffic 
secondary pollutants and oil combustion were more 
important sources at Nicosia residential station .  

Positive Matrix Factorisation (PMF) was applied for a period between 2008 and 2010.  
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CYPRUS MONITORING NETWORK SIMULTANEOUSLY OCCURING PEAKS 2007 EXCEEDANCES 

Station Coordinates Annual mean Exceedances Max 

1. Nicosia Hospital 33° 21’16’’E, 35°10’ 18’’N 52.92 170 316.1 

4. Limassol Traffic 33°02’ 09’’E, 34°41’ 11’’N 52.36 159 605.3 

5. Larnaca Traffic 33°37’ 40’’E, 34°54’ 00’’N 54.39 185 402.1 

6. Larnaca Residential 33°36’ 55’’E, 34°54’ 49’’N 43.85 82 337.7 

7. Pafos Traffic 32°25’ 18’’E, 34°46’ 32’’N 48.87 132 739.5 

8. Agia Marina (EMEP) 33°03’ 26’’E, 35°02’ 08’’N 28.28 35 469.2 

9. Zygi Industrial 33°20’ 15’’E, 34°43’ 46’’N 48.57 127 1142.6 

TRAFFIC PM CONTRIBUTION AT HOTSPOTS IN 
CYPRIOT CITIES  

Aim: 
Estimation of the contribution of different sources in PM lev-
els inside street canyons with emphasis on the impacts of: 

The natural variation in wind characteristics (wind direc-
tion and wind speed). 
Traffic induced road dust resuspension. 

 

Results 
Street level annual average PM10 and PM2.5 concentrations 
in Makariou Ave. (Nicosia) and seasonal variation for 2009, 
2011. 

The combination of direct vehicle emissions and road re-
suspension contributes significantly to the street level 
concentrations.  
Natural variation in wind conditions can have an impor-
tant impact on street level concentrations. 
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