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ABSTRACT

RESULTS & DISCUSSION

Globally, a number of firework events have been celebrated on a large scale in the names of
different festivals. Diwali is one among the popular Indian festival held during October or
November every year with huge fireworks. In the present study, various air pollutants like
nitrogen oxides (NOx), particulate matter (PM2.5 and PM10) and ozone (O3) were analyzed in
pre, during and post Diwali in two consecutive years i.e. October 2016 and October 2017 in
capital city of India, Delhi. The results showed that the background values of particulate matter
are exceeding 5 to 6 times in 2016 and 7 to 8 times in 2017 than permissible limits set by
NAAQS, India. In Diwali-2016, the highest PM10 and PM2.5 concentrations were about 8
times and 7 times higher than National Ambient Air Quality Standards (NAAQS) limits
respectively. For Diwali-2017, there was rapid increase in PM10 and PM2.5 concentrations
that were about 10 times and 13 times higher than NAAQS threshold value respectively.
Moreover, PM10 and PM2.5 concentrations in 2017, higher than 2016 were found to be 5-8
times more as compared to background concentrations. Similarly, the concentrations of NOx
and O3 also strongly influenced by fireworks induced air pollution in both the years of 2016
and 2017. The huge Diwali induced air pollution is influenced by transboundary air mass
movements from nearby regions of Delhi and adjoining countries in both the selected years of
2016 and 2017. The study also conclude that during background and in and around Diwali
period receives the air masses containing the emissions from biomass burning which
significantly increases the air pollution load.
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Figure 2: (a-j) Back Trajectory plots during selected period in
2016

Figure 3: (a-j) Back Trajectory plots during selected period
in 2017

INTRODUCTION
India is considered as the land of festivals due to its diverse culture and traditions in its different
states. It is also observed to have rapid increase in industrialization and urbanization since 19th
century onwards. The global organizations like World Health Organization (WHO) and the
World Bank have observed that Delhi is one of the metropolis of India which is second most
polluted in the world particularly in case of one of the primary air pollutant i.e. particulate
pollution (World Bank, 2004). The main sources of these air pollutants are high traffic density,
high emissions from industries, biomass burning, transboundary mass air movements from
adjoining states and domestic activities (WHO 2014).
Diwali is famous fireworks festival, that is celebrated with great joy and passion all over India
every year in October/ November. Firing crackers is a significant part of the celebrations in
Diwali. Normally the crackers consists of 75% potassium nitrate 15% charcoal,10% sulphur,
potassium and trace elements, that highly affects the environment as well as human health
(Kulshrestha et al. 2004; Agrawal et al. 2011).
In the present study, the variations of trace gases and particulate matter at one of the residential
and representative site of Delhi during Diwali festival in 2016 and 2017. Moreover, the role of
transboundary movements were also discussed in and around Diwali festival during selected
years.

Figure 4: (a-b) Annual Variation of Trace Gases during
selected period of 2016 and 2017

Figure 5: (a-b): Annual Variation of Particulate Matter
during selected period of 2016 and 2017.

RATIONALE OF STUDY
A number of studies have also reported with a rise in trace gases and particulate
matter pollution during Diwali period in Delhi, Lucknow, Hisar and Howrah (Attri et
al. 2001; Barman et al., 2009; CPCB, 2010; Ganguly, 2009; Perrino et al., 2011;
Khaiwal et al., 2003; Thakur et al., 2010; Kulshrestha et al., 2004; Singh et al., 2010).
In the present study, the variations of trace gases and particulate matter at one of the
residential and representative site of Delhi during Diwali festival in 2016 and 2017.
Moreover, the role of transboundary movements were also discussed in and around
Diwali festival during selected years.

CONCLUSION

METHODOLOGY

Figure 1:
Map of Delhi Showing Sampling Site

 Levels of particulate matter as well as trace gases stay near or above the NAAQS threshold level for the
“very healthy” and in some cases “severe” category at one of the residential site of Delhi in 2016 and
2017 for most of the selected period of in and around Diwali..
 Generally, a significant rise in the concentrations of selected air pollutants (trace gases and particulate
matter) from 4 days back from Diwali, considering during Pre Diwali period onwards reveals the impact
of high background emissions and transported component behind their high concentrations.
 Transboundary movements of air masses from adjoining states of Delhi along with nearby neighboring
countries like Pakistan and Middle East countries have also contributed to a larger extent in the form of
biomass burning. The concentrations of trace gases and particulate matter also showed an increasing
trend year after year. Therefore, higher concentrations of trace gases and particulate matter were found in
2017 as compared to 2016.
 The heavy background emissions due to biomass burning/agricultural-waste burning may contribute
significantly to the total pollution load (especially PM) in and around firework festival in Delhi.
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