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Abstract

Aerosol mass concentrations, called ,Plre the key parameters of air quality index. Tiest measured
mass concentrations are PMand PM,. Despite of this, nowadays exist many internafiara national
limits on these two quantities. Recent studies $abe interest more on smaller aerosol modes HMg), as
well as on aerosol number concentrations. In thudys we have focused our work on estimation of,PM
concentrations over a wide geographical rangehnemest of Albania. This region contains urban amdl
centers, mountainous and remote areas, zones hkadrd Lake and Adriatic Sea. Here we present geera
values of PM, PM, s and PM, concentrations over all above-mentioned areas.ré&sdts of this study give
valuable information regarding on the air qualitgdex in this region.

Keywords:. air quality, PM concentrations, north — west db@hia.

Introduction

Air pollution is generally studied in terms of imdiate local concerns rather than as a long-terrabal
change” issue. In the coming decades, however ggpulation growth and urbanization in many regioh
the world, as well as changing climatic conditiomsay expand the scope of air quality concerns by
significantly altering atmospheric composition oveoad regional and even global scales [1, 2]. @zamd
PM are of particular concern because their atmagphesidence times are long enough to influence ai
quality in regions far from their sources and baesatiney also contribute to climate change.

Human activities have also increased airborne qdatie matter (PM), which encompasses a diverss db
chemical species including sulfates, nitrates,,smgfanics, and mineral dust [3, 4]. These gasdgarticles
are relatively short-lived, remaining in the atmosye for only days up to months near the surfacen® and
PM are of particular concern because their atmosphesidence times are long enough to influence ai
guality in regions far from their sources and baestlney also contribute to climate change [5, 6].
Environmental pollution surrounds us in the aigdpsoil and drinking water. Air pollution is ongagnple of
man-made environmental problems produced by a toddtiof technological activities. Air pollution hbsen
investigated more systematically since the 1950sa dactor in dirty environments and environmental
episodes.

Airborne PM is a generic term applied to a broasslof particles ranging in size from moleculast@ts less
than 0.001um to particles of more than %0n in diameter. The particles are composed of chaiyidiverse
materials. They are transported in the air as switicles or liquid droplets. Outdoor particlegyorate from
varied natural processes and human activitiesudnat) forest fires, wind erosion, agricultural grees,
fossil-fuel combustion, industrial manufacturingdahe construction and use of buildings and r¢adsrhe
particles can be emitted directly from the sourmermed in the atmosphere from gaseous precyrsoch

as sulfur dioxide, nitrogen oxides, and hydrocansmpors [8, 9]. The variety of sources of particdes gases
and the transformations of particulate matter i atmosphere produce airborne particles of difteseres
and chemical composition [10, 11]. For example, ghdicles can contain heavy metals, acids, biokdgbr
biogenic material, or other organic and inorgamimpounds.

Previous studies about air quality in Albania, astated mainly to the estimation of ion and aerosol
concentrations [12-18].
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2. Materials and methods

Our investigation was spread in the region of Shikpavhich area is about 2,500 kifig. 1). In fields,
mountains, populated rural centers and city of 8hkowere carried out all the measurements.

The period of the measurement campaign begins noadg 2009 up to March 2012. Measurements are
repeated periodically over the entire monitoringquk

Measurement region is presented in blue rectaffiglel). This region is located in the North — wesirt of
Albania (red rectangle).
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Figure 1. Measurement region in the North — west Albania

In figure 1, colored cylinders show the locatianfsthe measurements; red-urban, green-rural, brown-
mountain, blue-seashore and light blue-lake bridge.

Measurements of PMconcentrations were realized using EnvironmentadtJonitor, model GRIMM180.
This instrument measures aerosol number concetgafiseparated into 31 bins) as well as aerosos mas
concentrations (PM PM,s and PMy). In this study we are focused only on the estiomabf PM, values.
Looking for its characteristics, we can see that Emvironmental Dust Monitor is a good alternaifehe
TEM. Table 1 gives all the characteristics of these locations, together with the exact period of
measurements.

Urban center of Shkodra and seashore (during suns®ason) is characterized by a high traffic rate,
intensified commercial and residential activitiewldow industrial activities. Rural centers are releéerized

by moderate traffic rate and residential activitielse centers along the Shkodra Lake bridge amactaized

by moderate traffic rates and commercial/residémttdivities. Mountain sites and seashore (duringtev
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season) are characterized by low traffic rateshamdan activities. One photo of the measurementunmgnt

is presented in figure 2.

Table 1. Characteristics of measurement locations

Mandija

Altitude (m) dePr?SF,)itJyla(tllcr)r'?) Traffic activity | Period of measurement
Urban Centre 5-10 10000-20000 High Jan 2009 — \&B?2
Rural centers 10-100 1000-5000 Medium Jan 2009 2043
Mountain centers 700-1500 100-500 Low Jan 2009 2043
Seashore (summer) 0-3 20000-30000 High Jan 2008ar-2M.3
Seashore (other seasorjs) 0-3 100-300 Low Jan 2DGRE 2013
Lake bridge centers 0-10 1000-5000 Medium Jan 200@r 2013

Figure 2.Environmental Dust Monitor

Despite of this the instrument measures also sorme¢earological parameters, like air temperature,
atmospheric pressure, relative humidity and winekesp All the measurement campaign was conducteerund
fair — weather conditions. Table 2 presents avevagees of the meteorological parameters.

Table 2.Values of meteorological parameters

Min. Avg. Max.
Temperature®C) 5 23 35
Relative humidity (%) 43 63 85
Atmospheric pressure (hPa| 950 1026 1036
Wind speed (m/s) 0.1 0.7 5.3

3. Results and discussion
An assembly of monitoring results in RMoncentrations is given in tables 3-5. In thislaathere are
presented average values of Rddncentrations in several measurement sites.

Table 3. Average PM values over monitoring sites (ughm

Min Avg Max
Urban Centre 14.0 39.6 123
Rural centers 11.2 18.8 27.7
Mountain centers 7.2 23.2 23.5
Seashore (summer) 17.5 15.8 30.9
Seashore (other seasons) 7.6 26}1 18.5
Lake bridge centers 7.0 22.5 25.2

917



J. Mater. Environ. Sci. 4 (6) (2013) 915-920

ISSN : 2028-2508
CODEN: JMESCN

Table 4. Average PMs values over monitoring sites (ug)m

Min Avg Max
Urban Centre 18.3 47.3 132
Rural centers 16.4 18.2 30.9
Mountain centers 8.2 22.4 32.2
Seashore (summer) 21.7 10.7 39.9
Seashore (other seasons) 10.0 28/8 20.1
Lake bridge centers 8.1 24.2 29.3

Table 5. Average PM, values over monitoring sites (ug)m

Min Avg Max
Urban Centre 38.0 105 164
Rural centers 25.3 25.32 58.3
Mountain centers 12.4 12.4Q 97.6
Seashore (summer) 40.9 97.50 117
Seashore (other seasons) 20.3 22.92 26.0
Lake bridge centers 11.0 24.46 47.7

Mandija

We have classified these measurement sites inta graups, depending on their principal characiesst
The principal characteristics of these sites asedénsity of population, anthropogenic activitiakitude,
forestry, passing roads, etc. All these factordrdmute to particulate matter especially on theueal of PM,

PM,sand PM, We have divided almost all measurement sitestimtomain groups called centers and areas.

This was because anthropogenic activities like agstibn and traffic are more intense on populatezssiVe

have also divided measurement results on seaskteseisto two periods; summer (when anthropogenic

activities are very intense because of tourisvaes) and during the other part of the year (aquewhich is
characterized by low anthropogenic activities) ke_aridge centers are populated centers near Shkadke,

like Shiroké, Zogaj, etc.

We have presented average values graphically,dardo be more clear. Figure 3 presents the grapific

average values of PM
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Figure 3. Average PM concentrations over monitoring sites

In figure 3 color codes are; green for Bked for PM s and blue for P\ concentrations.

As it is clearly seen from the values in tables &A8l figure 3, the main sources of PM concentratiame
located in the urban center and seashore siten@stmmer season). While urban center is charaeteby
aerosols of low and middle modes, seashore sit®ige characterized by aerosols of higher modess Tihu
the urban center dominates aerosol sources, li#fictand combustion processes, which emits aesasol

918



J. Mater. Environ. ci. 4 (6) (2013) 915-920 Mandija
ISSN : 2028-2508
CODEN: JMESCN

sub-micrometric mode. In seashore site, espediaiting tourist season, dust resuspension processesice
the values of aerosols of super-micrometric modes.

Lowest PM concentrations are encountered at seashore extespt summer season), mountain sites and lake
bridge centers. Seashore and mountain sites haegaopulation and very few anthropogenic activites
carried out on those sites. Low RMalues in lake bridge sites are related mainlheolarge surface covered
by water in that region. This fact reduces thevégtof dust resuspension processes.

Meanwhile rural centers reach intermediate valeesPM,, PM,s and PM, concentrations. In these areas,
main aerosol sources may be local combustion psesebiomass burning, traffic, etc.

As we can see, average values of;PiM seashore sites vary in the order of four dutiregseasons. For lower
aerosol modes, this variation is in order of two.

PM, values differ much many times in several siteshef urban center. In this area are obtained maximal
differences on PlMconcentrations, especially if we compare theseegbn near-roads measurements and in
the inner part of the city (distant from the prpadiroads). The first site is influenced directlytbaffic, whilst

the second site represents the concentration baokdrin the city. Measurement values before preseate
carried out on the measurements in the inner paneccity.

PM, concentrations are usually higher in the innet pathe city, except PM concentrations during the cold
season when domestic combustion processes likeingemtd cooking are more intensified. The values of
PMyq in the near-roads sites are 1.9 times higher tihein values in the inner part of the city. Meanatihe
values of PM are 1.3 times lower and the values of Rldre approximately equal.

PM, values on near-roads measurements undergo to aiaral cycles, because the traffic has a strong
diurnal pattern. Meanwhile PMalues of the measurements on the inner parteofitly, are characterized by
smooth diurnal cycles [19].

Values of PM and wind speed are well correlated. It is obsetkatwind speed influence on the reduction of
PM; and PM; (dispersion process) and increase of;f(Vesuspension process). The trajectories of the ai
masses relate to the wind direction. This factotemeines also the origin of air masses and so the
characteristics of the particulate matter. Meanevitlile influence of the other meteorological paransets
somewhat weak.

We can mention that there are established intemmatiregulations for P and PMg values, whilst PMis
under discussion. Thus, the estimation of thesetiies gives valuable information about the envir@ntal
status of monitoring region. On the environmentahpview, we can compare our BMand PM, values to
international recommendations for air quality. We based on WHEand EPA limits for such comparisons.

Table 6. International regulations on BMand PM, concentrations (ng/n

PM,s PMo
WHO 25 50
EPA 35 150

Comparing our average measurement results to thes/an table 6, we can see that in the urban ceme
seashore site (during summer season) Pklues exceed both WHO and EPA limits, whilst;pMalues in
these sites exceed only WHO limits. Meanwhile ,RMnd PM, values don't exceed international limits,
although PM values in rural sites are quite near WHO limits.

Based on the WHO values, RiMalues over urban centers of our region (Montemegerbia, Rumania and
Bulgaria) are about 53-56y/n7 [20].

Average values of P\ over the entire region of the North-West of Almare about 65.fg/n?. This value
is about 1.2 times higher than the region mean.

Conclusion

Here in this paper there are presented overalltsesliPM,, PM, s and PM, concentrations in several sites in
Shkodra region (North — West of Albania). All thesiees are grouped into six main groups; urbanecgnt
rural centers, mountain centers, seashore (summseagshore and Lake bridge centers. The overalltsesu

! World Health Organization; allowed exceedancei3®s a year
2 US Environmental Agency; 24-hour average

919



J. Mater. Environ. ci. 4 (6) (2013) 915-920 Mandija
ISSN : 2028-2508
CODEN: JMESCN

show that highest PMconcentrations were encountered on the urbanrcanteseashore site (during summer
season). The lowest concentrations were encountarestashore sites, especially during cold seasso.
low values on PMx concentrations were encountereghountain and lake bridge centers. Meanwhile ralru
centers these concentrations were somewhat highmp@xing to international regulations, PM
concentrations in the urban center and seashae @tring tourist season) exceed WHO and EPAdimit
whilst PMy, concentrations at these sites exceed only WHQdirespite of this, average values of g M
populated centers are about 1.2 times higher ti@negional mean.
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