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Introduction

Air pollution is a global challenge, and in the heart of North Delhi, it has
manifested as a critical concern with severe implications for public health and
environmental well-being. The city, like many others worldwide, is at the epicenter
of rapid urban development, marked by exponential growth in population and an
ever-increasing fleet of motor vehicles. However, the consequences of this urban
transformation extend far beyond the confines of the cityscape, affecting the lives
of millions and leaving an indelible mark on the environment.

The crux of the issue lies in vehicular emissions, which have emerged as a
predominant source of urban air pollution in North Delhi. These emissions encompass
amenacing cocktail of particulate matter, greenhouse gases, and an array of pollutants,

casting a shadow over the city’s air quality. The densely populated and
economically vibrant urban centers, including Delhi, have seen a significant rise in
the volume of vehicular pollutants, creating a hazardous cocktail that looms
ominously over the city.

The repercussions of this atmospheric contamination are manifold, affecting
public health in myriad ways. Respiratory ailments, cardiovascular diseases, skin
disorders, and other health-related issues have become alarmingly prevalent,
impacting the lives of residents. The insidious nature of air pollution reaches deeper,
contributing to severe afflictions such as birth defects, immunosuppression, and
even cancer. These adverse health outcomes have catapulted air pollution to the
forefront of public health concerns, demanding immediate attention.

To address this mounting crisis, an array of measures and mitigation
strategies have been put into effect in North Delhi. These include the implementation
of stringent

emission standards for vehicles, the promotion of public transportation
systems, and regulatory measures aimed at controlling industrial activities. However,
despite these conscientious endeavors, air quality standards, particularly concerning
particulate matter and other pollutants, often continue to be breached, leading to a
higher incidence of premature deaths in the region.

This research embarks on a comprehensive exploration of the multifaceted
challenge of air pollution in North Delhi. Drawing on findings from studies conducted
across the globe, it delves into the intricate connection between air pollution and its
deleterious effects on public health. High concentrations of PM2.5, coupled with
long-term exposure to air pollution, have been unequivocally linked to an elevated
risk of stroke and neurological diseases, adding urgency to the call for intervention.
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Megacities and large urban centers, epitomized by North Delhi, present a
complex labyrinth of challenges in combating air pollution. These metropolitan
giants have been witness to explosive population growth, surging industrial activities,
and escalating energy demands, all of which have collectively conspired to erode
air quality. While commendable strides have been made in curbing air pollution, it
is evident that a holistic and multidisciplinary approach is imperative to effectively
manage air quality in these urban landscapes.

In conclusion, air pollution in North Delhi is not merely a regional concern; it
is a global issue with far-reaching implications. The battle against air pollution demands
a united effort, encompassing rigorous regulatory measures, technological innovations,
and heightened public awareness. The complexity of the problem underscores the
necessity for international cooperation and collaborative endeavors to effectively
mitigate air pollution in this critical region. This research endeavors to shine a light on
the multifaceted challenge of air pollution in North Delhi, shedding insight into its
causes, impacts, and the strategies employed to curb its alarming rise.

Study Area

North Delhi is an administrative district of the National Capital Territory of
Delhi in India.

North Delhi is bounded by the Yamuna River on the east and by the districts
of North West Delhi to the north and west, West Delhi to the southwest, Central
Delhi to the south, and North East Delhi to the east across the Yamuna.
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Source : Maps of India
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North Delhi has a population of 887,978 (2011 census), and an area of 59
km?, with a population density of 13,019 people per km?,

The district has a population density of 14,973 inhabitants per square
kilometer (38,780/sq mi). Its population growth rate over the decade 2001-2011
was 13.04%. North Delhi has a sex ratio of 871 females for every 1000 males, and
a literacy rate of 86.81%.

North Delhi selected villages for the study include; Dhaka, Dheerpur,
Bhalaswa, Jhangirpuri, Wazirabad, Jagatpur, Azadpur, Narela, Badli, Samaipur Badli.
Causes of Air Pollution and Data Sets and Methodology

The causes of air pollution in North Delhi are diverse and multifaceted, and
supporting our research paper with data, statistics, and case studies can provide a
comprehensive understanding of the issue. Here are some key causes with relevant
data, statistics, and case studies:

Vehicular Emissions : The exponential growth in the number of motor
vehicles is one of the primary contributors to air pollution in North Delhi. The
combustion of fossil fuels in cars, trucks, and two-wheelers releases a plethora of
pollutants, including particulate matter (PM2.5 and PM10), carbon monoxide (CO),
nitrogen oxides (NOx), sulfur dioxide (SO,), and volatile organic compounds
(VOCs).According to the Central Pollution Control Board (CPCB) of India, vehicles
are a major contributor to air pollution in Delhi, accounting for approximately 40%
of total PM2.5 emissions.

Industrial Activities : The presence of industries and manufacturing units
in and around North Delhi adds to the burden of air pollution. These facilities release
emissions from processes, machinery, and transportation, resulting in the discharge
of various pollutants, such as sulfur compounds, heavy metals, and volatile organic
compounds.

Construction and Dust : Urban development and construction activities
contribute significantly to airborne dust and particulate matter. Unpaved roads,
construction sites, and road resurfacing generate large quantities of dust, especially
during dry and windy seasons, which become suspended in the air.

Waste Burning: Improper disposal of solid waste, including plastics and
other materials, often leads to open burning, releasing harmful pollutants into the
atmosphere. This practice is not only a source of particulate matter but also releases
toxic chemicals.

Agricultural Practices : Agriculture in the surrounding regions can
contribute to air pollution through the use of fertilizers, pesticides, and stubble
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burning. This releases ammonia, methane, and various volatile organic compounds
into the atmosphere.

Meteorological Factors : North Delhi’s geographical and meteorological
conditions can exacerbate air pollution. Stagnant air masses, temperature inversions,
and low wind speeds can trap pollutants close to the ground, leading to the formation
of smog and worsening air quality.

Household Sources : Inadequate combustion practices in households, such
as the use of solid fuels for cooking and heating, can also contribute to indoor and
outdoor air pollution, emitting pollutants like PM2.5 and carbon monoxide.

Construction and Urbanization : The rapid pace of urbanization and
infrastructure development can lead to increased land use changes, deforestation,
and changes in land cover. These alterations can disrupt local ecosystems and affect
air quality.

Traffic Congestion : Heavy traffic congestion, especially during peak hours,
can result in a concentration of vehicle emissions. Vehicles idling in traffic jams
are a major source of localized air pollution.

Delhi’s Geographical Location : North Delhi’s geographical location,
situated in the Indo-Gangetic Plain, is prone to the trapping of pollutants due to its
topography. The surrounding areas also contribute to pollution that can be transported
into the city.

Understanding these multifaceted causes is vital for formulating effective
mitigation strategies and public policies to address the critical issue of air pollution
in North Delhi.
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Table 522 Air Quality in Million Plus Cities of India under NAMP
{Manual Stations)

Annual Report 2020-21
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Continuous Ambient Air Quality Monitoring Stations in the Country

Under CAAQMS the Particulate Matter (PM10 & PM2.5), Sulphur Dioxide
(S0O,),Nitrogen Dioxide (NO,), Ammonia (NH,), Carbon Monoxide (CO), Ozone
(O,) and Benzene (C H,) are being monitored at all locations. The CAAQM stations
are also equipped with sensors to measure meteorological parameters such as Wind
Speed, Wind Direction, Ambient Temperature, Relative Humidity, Solar Radiation
and Rainfall.

CAAQM stations in India
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Source : Report by Central Pollution Control Board, GOI, 2020.
Impacts of Air Pollution in North Delhi

Air pollution in North Delhi has extensive and diverse impacts on health,
economics, the environment, society, cognition, visibility, and ecosystems.
Respiratory diseases, such as asthma and bronchitis, are prevalent due to high
pollution levels, affecting the well-being of residents. Long-term exposure to
pollutants, notably PM2.5 and NO2, is linked to cardiovascular issues, including
heart disecases and hypertension, posing a significant health risk. Vulnerable
populations, such as children and the elderly, experience reduced lung function
and development, contributing to increased mortality rates. The economic impact is
notable, with substantial healthcare costs incurred for treating pollution-related
illnesses and reduced labor productivity due to workforce absenteeism.

Environmental consequences encompass vegetation damage, water pollution
from airborne pollutants, and contributions to climate change through greenhouse
gas emissions. Socially, poor air quality diminishes the overall quality of life,
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particularly affecting outdoor activities, and exacerbates health inequalities,
disproportionately impacting vulnerable communities. Recent research indicates
potential cognitive impacts, with air pollution potentially affecting memory and IQ,
particularly in children. Reduced visibility, a safety concern, leads to an increased
risk of road accidents and transportation delays. Ecosystems face biodiversity
loss, and cultural heritage sites and landmarks may deteriorate due to exposure to
pollutants like sulfur dioxide (SO,). In summary, the multifaceted impacts of air
pollution underscore the urgency of comprehensive mitigation strategies to safeguard
public health, the economy, and the environment in North Delhi.

Criteria Air Pollutants — Emission Sources and Major Effects
e, . Emission sources

Criteria Natural

Pollutants Anthropogenic Sources Health Effects
Sources

. . Respiratory
Sulfur dioxide Volcanic mlizlqnéﬁiﬁfnfossgtgle;;n problems, heat and
(S0O») emissions &P lung disorders,
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Burning of fossil fuels,
biomass and high-

Pulmonary
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XISIE?ELOJZ E _Vehicglar emissiot_ls, Respirato.ry
Particulate matter spores, industrial combus.tlon prob.lems, hv.er
PM) photochemically processes, commercw}l and | fibrosis, lung/liver
produced remdenna} combustlgn, cancer, heart stroke,
particles construction industries bone problems
Anoxemia leads to
Animal . Yarious
Carbon monoxide| metabolism, Burning of carbonaceous cardiovascular

fuels, emissions from IC

problems, Infants,

(CO) forest fires, .
- L engines pregnant women and
volcanic activity
elderly people are at
higher risk
Present in the Hydrocarbons and NOx Respiratory
Ozone (03) stratosphere at |upon reacting with sunlight| problems, asthma,
10-50 km height| results in O3 formation bronchitis etc.
Serious effects on
Metal processing plants, | the central nervous
waste incineration, system since it is
Lead (Pb) — automobile exhausts, lead- | absorbed rapidly in

acid batteries, industrial
effluents etc.

the bloodstream,
anemia, toxic for soft

tissues and bones

Fig. : Health Impacts by Major Pollutants.
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Mitigation Strategies

Mitigation strategies and policies for air pollution in North Delhi encompass
a comprehensive approach targeting various sources of pollution. The implementation
of Bharat Stage Emission Standards for vehicles mandates cleaner technologies,
addressing vehicular emissions. The promotion of public transport systems and the
Odd-Even Scheme aims to reduce private vehicle emissions and manage traffic
congestion. Encouraging electric mobility through initiatives like FAME contributes
to lowering exhaust emissions. Regulatory measures, such as pollution control boards
and environmental standards, monitor and control industrial emissions. Effective
waste management practices minimize open burning, while regulations on
construction and demolition waste control dust pollution. Urban greening initiatives
and green building norms integrate environmental considerations into urban planning
for improved air quality.

Establishing air quality monitoring stations provides real-time data for
informed decision-making. The Graded Response Action Plan (GRAP) serves as an
emergency response, implementing measures during deteriorating air quality. The
promotion of renewable energy facilitates a clean energy transition, reducing reliance
on fossil fuels. Public awareness campaigns educate the public about the health
impacts of air pollution. Cross-border collaboration involves regional agreements
to address pollution across borders. Healthcare infrastructure improvements ensure
adequate facilities for treating air pollution-related illnesses. These strategies
collectively form a robust framework to combat air pollution in North Delhi.

Improvement of Air Quality Index in Delhi : Improvement was noted in
the year 2021 in comparison to 2018 with the number of Good, Satisfactory and
Moderate days increasing to 197 against 159 since 2018 and the number of Poor,
Very Poor and Severe days decreasing to 168 against 206.

Year (no. of da 2018 2019 [2020[2021 o [ & | © |

- b= o

(365) | (365) [ (366) |365) | B | B | & | &
0 2 5 1

Satisfactory (51-100) | 53 | 59 | 95 | 72 | 1859 | 182 | 227 | 197
Moderate (101-200) 106 | 121 | 127 | 124
Poor 1=3 113 103 75 80
73 | 56 | 49 | 64
40 20 | 24 | 15 | 24

Source : Report by Central Pollution Control Board, GOI, 2020.
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Conclusion

The research paper on air pollution in North Delhi provides a comprehensive
overview of the issue, encompassing causes, impacts, and mitigation strategies. It
highlights the multifaceted sources of pollution, including

vehicular emissions, industrial activities, and waste burning. The
government’s interventions, coupled with the identified impacts on health, economics,
environment, society, cognition, visibility, and ecosystems, emphasize the severity
of the problem.

Mitigation strategies, backed by policies like emission standards and the
Odd-Even Scheme, are crucial for addressing this challenge. However, the research
acknowledges persistent challenges and the need for ongoing efforts. In summary,
the paper underscores the urgent call for

collaborative actions, international cooperation, technological innovations,
and sustained public awareness to combat air pollution effectively and secure a
healthier future for North Delhi.
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