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ABSTRACT

Urban air pollution has been one of the major problems affecting public health and the environment
around the globe. Due to urbanisation and fast-paced development, the problem has been more
complex and severe in developing countries when compared to developed world particularly in
terms of health impacts (Lanki et al., 2006; Pope et al., 2006; Wang et al., 2017). One of the major
causes is unplanned growth of the cities, exponential increase in population and number of
motorized vehicles. These ultimately lead to increase in air pollutants, in particular, Particulate
Matter (PM) in the ambient atmosphere. PM, one of the six criteria pollutants, is an important
indicator of air quality. In a study in Delhi city, India, the annual average PMio and PMas
concentrations have been reported to be 232.1 + 131.1 pg/m® (standard — 60 pug/m®) and 118.3 +
81.7 ug/m3 (standard — 40 pg/m?) (Tiwari et al., 2015). These values have been much higher than
the prescribed annual ambient average standards of Indian air quality (CPCB, 2011b). The
characteristics of PM depend on sources of origin and their emission rates (Srimuruganandam and
Nagendra, 2012b; Khanna, Khare and Gargava, 2015). It typically contains wide range of chemical
species, ranging from metals to organic and inorganic compounds (Zhang et al., 2006; Srivastava
and Jain, 2008; Pindado and Perez, 2011; Sharma and Dikshit, 2016; Singh et al., 2017).
Identification and quantification of various sources has, therefore, become necessary to link them
with existing air quality levels measured at certain locations as well as predict air quality at various
locations. It helps in assessing the impact of nearby sources and also to evaluate the control
strategies for some emission sources. The relationship between exposure to PM concentration and
associated health effects have been linked with chemical characteristics of the PM, thereby making
it important for air quality management in urban areas (Bonasoni et al., 2008; Singh et al., 2017).

The present research aims to develop a more fundamental understanding of the chemical
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characteristics of PM..s emitted from a large number of sources at two kerbside locations — one at
a highway with predominantly vehicular emissions and one at an institutional area with mixed
sources. The research aims to identify and apportion the dominant sources using receptor models.
It also compares the performance of two widely used receptor models, Chemical Mass Balance
(CMB) and Positive Matrix Factorization (PMF), to check their suitability and robustness in Indian
conditions. The diurnal concentrations of PM2s and its constituents have been observed to be
significantly different at both sites. It has been observed during the night time, the PM2s
concentrations are 1.5 times higher than daytime in winter and summer seasons. This may be due
to inter-city movements of diesel-fuelled (BS-111) heavy duty vehicles entering through the Delhi
city and open biomass burning especially during winter season (CPCB, 2011a; Sharma and
Dikshit, 2016). Chemical characterization of both organic and inorganic components has been
carried out which has shown that the crustal elements to be non-enriched as they are emitted from
natural sources, i.e. upper soil strata. The organic molecular marker analysis has found that coal
and biomass combustion primarily contributes to organic carbon during winters; whereas,
vehicular emissions are dominant sources of organic carbon during summers. The risk has been
estimated using excess cancer risk by calculating the benzo(a)pyrene-equivalent concentrations of
poly aromatic hydrocarbons which indicate higher values during winters than summers at both the
sites. The comparative performance analysis of PMF and CMB have found satisfactory
performance of both models having reasonable correlations between modelled and observed
values. PMF has advantage over Principal Component Analysis due to its non-negativity constraint
which provides solutions closer to real-world scenarios. The results have shown that in absence of

locally available source profiles, PMF may preferably be used instead of CMB.
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UlTrz,, TGl 3242328 ARPIUH/AR (@S- &0 ARHHIHE/MY) SR 28¢.3+(0
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