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Abstract: - Ghaziabad is most polluted city in Utter Pradesh. Pollution Problem in area is due to traffic activity as well as
industrial activity. The aim of this study is to assess the air pollutant at industrial commercial and residential area during
summer season. Different air pollutants were major including PM10, PM2.5, SO2 and NOx. The results of the study shows
that the concentration of PM10, PM2.5, and NOx were found higher than the permissible limit of the national ambient air
quality standard limits of CPCB and Ministry of Environment & Forest India. The AQI for all the selected station was
found in severe air pollution category.
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Introduction
According to the U.S. The Environmental Protection Agency (EPA) air pollution is defined as the presence of contaminants or
pollutant substances in the air that interfere with human health or welfare, or produce other harmful environmental effects (US
Environmental Protection Agency, 2009). Air pollution refers to the release of pollutants into the air that are detrimental to
human health and the planet as a whole (National Research Development Corporation, 2016).
Air pollution is a combination of hazardous substances of human-made as well as of natural sources. Air pollution is caused due
to solid and liquid particles and certain gases suspended in the air. Sources for these particles are car engine and truck exhaust,
factories, dust, pollen, mold spores, volcanoes and wildfires. These solid and liquid particles suspended in the air are termed as
aerosols (NASA, 2020). Air pollution happens when these aerosols and certain gases end up in our air.
An air pollutant is a material in the air that can have adverse effects on humans and the ecosystem. The substance can be solid
particles, liquid droplets, or gases. A pollutant can be of natural origin or man-made. Pollutants are classified as primary or
secondary. Primary pollutants are any type of pollutant released directly from the source into the environment. Whereas
secondary pollutants do not release directly (European Commission, n.d.). They differ from secondary pollutants because
secondary pollutants must form in the Atmosphere, whereas primary pollutants do not. Primary pollutants can be emitted from
many sources including cars, coal-fired power plants, natural gas power plants, biomass burning, natural forest fires, volcanoes,
and many more. The effects of primary pollutants are of concern as they can be harmful to humans, animals and plants. Their
contribution to the formation of secondary pollutants is also concerning, as this is what causes harmful ground level ozone to
form, along with different smogs, especially in densely populated cities like Delhi and nearby developing cities such as
Ghaziabad. The major types of primary pollutants released directly into the atmosphere include: Nitrogen oxides, Carbon
monoxide, Volatile organic compounds, Sulphur oxides and Particulate matter (PM2.5 and PM10).
The pollutants that are produced in the atmosphere, when certain chemical reactions take place among the primary pollutants
and with others in the atmosphere are called secondary air pollutants. Such as Ozone, PAN, sulphuric acid, nitric acid,
carbonic acid and acid rain. These pollutants are equally harmful to human health. combustion of fuels, emission from
vehicles, rapid industrialization, agriculturalactivities.
Mayer (2019) says, a very complex interaction between natural and anthropogenic environmental conditions air quality in cities
and results in air pollution. Air pollution in cities is a serious environmental problem - especially in the developing countries.
The air pollution path of the urban atmosphere consists of emission and transmission of air pollutants resulting in the ambient air
pollution. Each part of the path is influenced by different factors. Emissions from motor traffic are a very important source
group throughout the world.Population explosion has been a major source of significant changes in the air quality on the other
hand urbanization and industrialization has increased the pressure on the ecosystem. Air pollution is closely associated with
various lung diseases including cardiac, pulmonary, neurological and vascular impairments in the population, mentions (Sharma
& Peshin, 2014).The short-term studies by Brunekreef & Holgate (2002) found day to day variations in air pollution and health,
and long-term studies, which they followed cohorts of exposed individuals over time of air pollution. Exposure to pollutants
such as airborne particulate matter and ozone has been associated with increases in mortality and hospital admissions due to
respiratory and cardiovascular disease.A combined study of meteorological, geographical and cultural factors is used to explain
the causes of air pollution. Increased population results in growing anthropogenic activities. A major probable reason for the airquality problems is urban population growth, combined with change in land use due to increasing urban areas. The urban
population growth is caused by (a) drift to the cities and (b) excess of births over deaths in the cities themselves especially due
to high birth rates in the developing countries (Mayer, 1999). Air pollutants affect both human health and ecosystems. The
United Nations Environmental Programme estimates that indoor and outdoor air pollution are responsible for nearly 5% of the
global disease burden, including excess cases of asthma and other allergic respiratory diseases, adverse pregnancy outcomes
reports (Holdren & Smith, 2000).As per Shah & Nagpal (1997) Severe air pollution is threatening human health and the gains of
economic growth in Asia's largest cities. According toWorld Air Quality report (2019), India was the fifth most polluted
country in 2019 and 21 of the 30 most polluted cities in the world are located in India with Ghaziabad in the National Capital
Region ranked the world’s most polluted. The growing motor vehicle activities in India and other rapidly industrializing low-
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income countries is contributing to high levels of urban air pollution, among other adverse socioeconomic, environmental,
health, and welfare impacts (Badami, 2005). Ghaziabad, is experiencing serious climatic hazards and severe air pollution due to
its geographical location best suited for industries being in close premises to India's most populated metro city, New Delhi (Fig.
1).
Study Area
Ghaziabad lies on the Grand Trunk Road about a mile east of the Hindon river in Lat.
280 40′ North and Long. 770 25′ East, 19 Kms. east of Delhi and 46 Kms. south-west of Meerut with which it is connected by
a metaled road. It has an area of 1034 sq. Km. with a population of 34,06,061. It is also a hub for various industries and
enterprises. Samples werecollected at four different locations with different characteristics as follows:
The site I was a residential society located in Vasundhara region of Ghaziabad. Site II was chosen at Raj Nagar
Extension as commercial site. Site III Mohan Nagar was the industrial area.
Figure 1 Map showing sampling stations at Ghaziabad
Objective
1. Monitor the ambient air quality at three different locations viz Industrial, Commercial and Residential.

2. Compare the Ambient air quality with the standards.
3. Calculate air quality index for the selected sites.
Material and Method
The present study was carried out in summer 2022 and the concentration of different pollutants (PM10, PM2.5, SO2 and NOx)
was monitored atthree different monitoring stations with the help of a Respiratory Dust Sampler.
The air was drawn at a rate of 1 lpm for four hours. A height of 2 m above the groundlevel was chosen to keep the sampler and
a continuous airflow was maintained. The samples were collected and were brought to the laboratory to measure the
concentrations of different pollutants. The NO2 concentration was determined by the Modified Jacob and Hochheiser Method
(IS 5192 Part 6). SO2 was measured by Improved West and Gaeke Method (IS 5182 Part 2). PM10 and PM2.5 by Gravimetric
method.
Table- 1. AQI remark and health effect (MoEF notification G.S.R 826(E), dated16.11.2009)
Index Value Remark
Health Effects
0-50
Good
Minimal Impact
51-100
Satisfactory
Minor breathing discomfort to sensitive people
101-200
Moderate
Breathing discomfort to the people with lung
May cause breathing discomfort to people on prolonged exposure and
201-300
Poor
discomfort to people with heart disease
May cause respiratory illness to the people on prolonged exposure. Effect
may be more pronounced in people with lung and heart disease
301-400
Very Poor
May cause respiratory effects even on healthy people and serious health
impact on people with lung/heart diseases. The health impact may be
>401
Severe
experienced even during light physical activity
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S.NO.
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Table: 2 Nation Ambient Air quality standard (NAAQS-2009)
Concentration in ambient air
Time
Name of
Ecologically sensitive
weighted
Industrial, residential, Rural &
Pollutant
area
(notified by central
average
other Area
government
Annual
50
20
SO2 (ug/m3)
24 hour
80
80
NO2 (ug/m3)

3

PM10

4

PM2.5

5

O3

6

NH3

Annual

40

30

24 hour

80

80

Annual

60

60

24 hour

100

100

Annual

40

40

24 hour

60

60

8 hour

100

100

1 hour

180

180

Annual

100

100

24 hour

400

400

Results and Discussion
Table 3 to 6 shows the concentration of different gaseous and particulate pollutants recorded from selected sampling sites.
Results of air quality monitoring indicate that pollution concentrations were variable at different sampling locations depending
on the density of mobile and stationary air pollution sources. Particulate pollutants exceeded the permissible standards, whereas
gaseous pollutants were within permissible limits. The maximum concentration of gaseous pollutants was recorded from
industrial area. Table 7 shows the AQI calculated for each site. Figures 2 to 5 show graphical representation of concentration of
all the 4 pollutants observed in the selected sites.
The concentration of 4 parameters of ambient air quality was measured in three different locations within the span of two
months between April and May 2022. The locations were selected on the basis of activity namely residential,commercial, and
industrial.
Particulate Matter (PM2.5)
Particulate matter is a mixture of constituents that are found by a large range of mechanism associated with natura land
anthropogenic origins it impacts on visibility of environment. The concentration of PM2.5 was measured in the selected stations
with the help of ambient air fine dust sampler. The concentration ranged from 181.19-272.56μg/m3. The minimum
concentration was observed in the residential area and the maximum value 272.56μg/m3 in the industrial location. The air
quality was mostly in sever pollution level in the sampling station as per AQI index launched by MoEF in the year 2014.
(Table- 3, Fig- 2)
Particulate Matter (PM10)
The PM10 was measured at five ambient air quality stations within the help of RDS (Respirable Dust Sampler). PM10 the
concentration ranged from 297.94-396.04 μg/m3. The minimum concentration was found 297.94 μg/m3 at residential area
above the limit and the maximum value was found 396.04 μg/m3 at industrial beyond the limit prescribed by NAAQM (100
μg/m3) at the ‘severe’ category. (Table- 4, Fig- 3)
Sulfur dioxide (SOx)
SOx isemitted in to the atmosphere mainly from anthropogenic sources such as combustion of fossil fuel it can cause breathing
difficulty. The concentration of gaseous pollutants was measured through RDS (Respirable Dust Sampler). The observed
concentration ranged from 25.02-30.57 μg/m3. The minimum was observed in residential areas of 25.02 μg/m3 within the
permissible limit. While the maximum 30.57 μg/m3 at industrial area was also in the permissible limit prescribed by NAAQM
(80 μg/m3). (Table- 5, Fig- 4)
Nitrogen Dioxide (NO2)
NO2 is released into the atmosphere from natural and man-made sources It is considered one of the main traffic-related air
pollutants. The NO2 concentration ranged from 83.69-90.78 μg/m3. The minimum concentration was found 83.69 μg/m3 at
residential area and the maximum value was found 90.78 μg/m3 at industrial above the limit prescribed by NAAQM (80 μg/m3).
(Table- 6, Fig- 5)
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Table 3-The concentration of PM2.5 (μg/m3) at different locations

Sampling1

Residential
158.70

Station
Commercial
248.61

Sampling2

171.22

238.96

261.09

Sampling3

193.03

244.39

291.75

Sampling4

201.82

253.84

281.05

Average

181.19

246.45

272.56

19.76

6.31

16.68

Sampling Frequency

±SD

Industrial
256.34

Table 4-The concentration of PM10 (μg/m3) at different locations

Station

Sampling Frequency
Residential

Commercial

Industrial

Sampling1

291.54

341.83

391.13

Sampling2

289.40

371.58

411.53

Sampling3

308.31

381.99

387.47

Sampling4

302.49

349.74

394.02

Average

297.94

361.29

396.04

8.98

18.68

10.67

±SD

Table 5-The concentration of SOx (μg/m3) at different locations

Station

Sampling Frequency
Residential

Commercial

Industrial

Sampling1

22.03

24.95

31.49

Sampling2

26.91

25.02

28.82

Sampling3

26.33

26.05

32.31

Sampling4

24.81

27.64

29.67

Average

25.02

25.92

30.57

2.18

1.26

1.61

±SD

Table 6-The concentration of NO2 (μg/m3) at different locations

Station

Sampling Frequency
Residential

Commercial

Industrial

Sampling1

81.29

88.20

83.00

Sampling2

83.41

91.62

92.47

Sampling3

83.81

88.04

93.78

Sampling4

86.24

81.33

93.85

Average

83.69

87.30

90.78

2.03

4.31

5.22

±SD
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Table 7-AQI of different sampling zone and Category
Stations

AQI

Category
Severe air
pollution

Residential
Stations
437

Severe air
pollution

Commercial
Stations
486

Severe air
pollution

Industrial Stations

512
The Air Quality Index determined for different study sites has been presented in Table-7. It is evident that a higher AQI
number was recorded for Industrial area (512) followed by Commercial area (486) and Residential area (437) indicating that
air quality is severely polluted.

Fig- 2. PM2.5 concentrations at different stations
350
300

µg/m3

250
200
150
100
50
0
Residential

Commercial

industrail

Standard

.

Fig- 3. PM10 concentrations at different stations
450
400
350

µg/m3

300
250
200
150
100
50
0
Residential
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Fig- 4. SOx concentrations at different stations
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Fig- 5. NOx concentrations at different stations
100
95

µg/m3

90
85
80
75
70
Residential

Commercial

industrail

Standard

Conclusion- From the results of average value of the pollutants it is concluded that the ambient air quality was observed to be
at sever range. Particulate matter is the major air pollutant in the ambient air of studied areas, which exceeds the permissible
standards, only SOx was found within permissible limit at all the sampling stations. Depending upon the geographical
locations of the monitoring sites industrial and commercial areas were found to be severely polluted and residential area was
the least polluted among the three however, the particulate matter concentration was above the permissible limits in all the
locations.
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