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Abstract

The temporal variation of the pollutant (PM10) levels over urban and rural sites in and near Bucharest was investigated from 
March 2014 until September 2015. The comparison between the PM10 mass concentration values at urban site and those from 
referential urban station of Environmental Protection Agency of Bucharest allowed us to detect certain pollution events. 
Considering this purpose the optical parameters characterizing the loading of the atmosphere (Aerosol Optical Depth-AOD) and 
the type of the aerosol (Single Scattering Albedo-SSA), were used. At the urban site 60% of PM10 mass concentration values 
exceed the 24 h limit value, of 50 μg/m3. The levels of pollutant concentration are related to human activities, especially traffic 
and re-suspension of road dust. The meteorological conditions influenced the dispersion of pollutants. Consequently these results 
can be used by the responsible people to take some measures in order to reduce pollution in the affected urban sites. At the rural 
site the PM10 values were situated below 50 μg/m3 during the monitored period; this means a relatively clean air and therefore, 
the site can be used as a reference site for the air quality near Bucharest.
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1. Introduction

Aerosols are important constituents of the 
atmosphere, influencing both the air quality and the 
Earth's climate (Iorga and Stefan, 2007; Iorga et al.,
2007). Aerosols belong to two categories: (Pandis et 
al., 1995) those of natural origin (marine, volcanic, 
desert, biogenic, etc.) and those of anthropogenic 
origin (biomass burning, fossil fuel burning, traffic 
etc.). The effects of atmospheric aerosols depend on 
their concentration, size and chemical composition
(Houghton et al., 2001; Kaufman et al., 2002). 
Atmospheric aerosol is also called as particulate 
matter (PM) and represents solid and liquid particles 
or a mixture of them suspended in the atmospheric 
air. The size of suspended particles varies from a few 
nm to tens of μm. In practical terms, a distinction is 
made between PM10 (“thoracic particles” witch are 
particulates matter with aerodynamic diameters 
smaller than or equal to 10 μm and can penetrate into 

the lower respiratory system) and PM2.5 (“respirable 
particles” that have aerodynamic diameters smaller 
than or equal to 2.5 μm and can penetrate into the 
deeper part of the lung) (Brunekreef and Holgate, 
2002). PM10 includes carbon ultrafine particles 
derived from traffic and combustion, secondary 
particles (nitrates and sulphates), and wind-blown 
dust of geological origin, potentially containing toxin 
and some biological particles (Stone, 2000). Standard 
values for the protection of human health, that should 
not be exceeded were legislated by the European 
Union according to Council Directive (2008): (i) 24 h 
limit value (24 h LV) – 50 μg/m3, not to be exceeded 
more than 35 times a year; and (ii) annual limit value 
(annual LV) – 40 μg/m3. The chemical composition 
of PM10 and their optical and physical properties are 
extensively studied as these might represent a real 
“footprint” of a certain environment (Estellés et al., 
2012; Mallet et al., 2016; Olaru et al., 2012; Putaud 
et al., 2004; Rohen et al., 2011).


