
www.ijcrt.org                                                © 2024 IJCRT | Volume 12, Issue 10 October 2024 | ISSN: 2320-2882 

IJCRT2410096 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a823 
 

The Impact Of Rapid Urbanization On Air 

Quality And Public Health In Indian Mega Cities 
 

1Bharat Dixit, 2Dr. G.L. Srivastava 

1Research Scholar, 2Retired Professor  

1Department of Geography 

1D.A.V. Degree College, Kanpur, India 

 

Abstract: India's rapid urbanization has fueled economic growth but also exacerbated environmental 

degradation, particularly air pollution, in megacities such as Delhi, Mumbai, Kolkata, and Bengaluru. This 

essay examines the impact of urban expansion on air quality and public health, highlighting major pollution 

sources like vehicular emissions, industrial activities, and biomass burning. The deterioration of air quality 

has led to a public health crisis, with increased respiratory and cardiovascular diseases, as well as mental 

health issues. Cities like Delhi frequently experience hazardous Air Quality Index (AQI) levels, affecting 

vulnerable populations. Government initiatives, including the National Clean Air Programme (NCAP), 

Bharat Stage VI emission standards, and the promotion of electric vehicles, are being implemented to 

combat the issue. However, more sustainable urban planning and stricter enforcement of pollution controls 

are essential to mitigate the long-term effects of air pollution on public health and the environment in Indian 

megacities. 
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Introduction 

 

India, one of the fastest-growing economies in the world, is undergoing a rapid transformation in 

urbanization. This shift has brought about significant socio-economic development, modern infrastructure, 

and increased opportunities for the country’s burgeoning population. However, rapid urbanization has also 

exacerbated environmental challenges, with air pollution emerging as a critical issue. Indian cities are now 

consistently ranked among the most polluted in the world. 

 

Urbanization in India has resulted in the expansion of industrial areas, increased vehicular emissions, and 

the destruction of green spaces, all of which have contributed to rising pollution levels. Indian megacities 

such as Delhi, Mumbai, Kolkata, and Bengaluru are facing severe environmental degradation, with air 

quality deteriorating at an alarming rate. This has not only harmed the environment but also poses 

significant public health risks, leading to a rise in respiratory illnesses, cardiovascular diseases, and even 

mortality. 

 

This essay aims to explore the multifaceted impacts of rapid urbanization on air quality and public health, 

with a focus on Indian megacities. By analyzing the sources of pollution, understanding its health impacts, 

and evaluating current policies, we can better comprehend the severity of the issue and the solutions 

required to mitigate it. 
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The Growth of Indian Megacities and its Environmental Impact    on Urban Expansion and 

Population Growth 

 

India's urban population has seen explosive growth over the past few decades. According to Census 2011, 

nearly 31% of India’s population lived in urban areas, and this figure is projected to rise to 40% by 2030. 

Megacities like Delhi, Mumbai, Kolkata, Bengaluru, Hyderabad, and Chennai are experiencing population 

booms as millions migrate from rural areas in search of better opportunities. 

 

This population surge has led to the uncontrolled expansion of cities, a process known as urban sprawl. As 

cities expand outward, forests and green areas are cleared to make way for residential, industrial, and 

commercial developments. Urban sprawl has increased the distance people travel, leading to more vehicles 

on the roads, which in turn leads to a rise in air pollution levels. In addition to vehicles, industrial areas in 

and around urban centers have also contributed to deteriorating air quality. 

 

 

 

Sources of Air Pollution in Indian Cities 

 

1. Vehicular Emissions 
 

India’s automotive sector has grown exponentially in recent years. The number of vehicles on the road has 

drastically increased in megacities, contributing to high levels of particulate matter (PM2.5 and PM10), 

carbon dioxide (CO2), nitrogen oxides (NOx), and sulfur dioxide (SO2). In Delhi, vehicular emissions 

contribute to nearly 41% of the city's total air pollution, according to a report by TERI (The Energy and 

Resources Institute). Mumbai and Bengaluru, with their increasing number of cars and two-wheelers, face 

similar challenges. 

 

2. Industrial Pollution 
 

The growth of industries, especially in the peripheries of cities, has played a significant role in rising air 

pollution. Industrial activities, particularly those involving coal and petroleum, emit large quantities of 

harmful pollutants. Cities like Delhi, Kolkata, and Chennai are home to several industrial units that release 

pollutants such as volatile organic compounds (VOCs), heavy metals, and other toxins into the atmosphere. 

These pollutants, along with vehicular emissions, are responsible for the formation of ground-level ozone 

and smog. 
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3. Construction Dust 
 

Rapid urbanization has led to an increase in construction activities in megacities. Dust generated from 

construction sites is a significant contributor to particulate matter (PM10) in the air. In cities like Mumbai 

and Bengaluru, where skyscrapers and new infrastructure projects are constantly underway, the problem of 

construction dust has worsened air quality. 

 

4. Biomass Burning and Crop Residue 

Another major cause of air pollution, particularly in Northern India, is the burning of biomass and 

agricultural residue. In Delhi, during the winter months, air quality plummets due to the practice of burning 

crop residue in neighboring states like Punjab and Haryana. The smoke from these fires combines with 

urban pollutants to form thick smog that blankets the city, resulting in severe health consequences for its 

inhabitants. 

 

Air Quality Index and its Trends in Indian Cities 

 

The Air Quality Index (AQI) is a standard measure used to assess the quality of air in a particular location. 

It categorizes air quality into six levels, ranging from "Good" to "Hazardous." Cities like Delhi, Kolkata, 

and Mumbai consistently report AQI levels that fall under the "Very Unhealthy" or "Hazardous" categories, 

especially during certain times of the year. 

 

Delhi’s AQI 

 

Delhi, often referred to as the most polluted capital city in the world, frequently records AQI levels above 

300, indicating "Hazardous" air quality. The city experiences severe pollution spikes during the winter 

months, attributed to temperature inversions, vehicular emissions, and crop residue burning in neighboring 

states. The combination of these factors has led to a situation where Delhi residents, particularly the 

vulnerable populations like children and the elderly, suffer from chronic health problems. 

 

Mumbai’s AQI 

 

Although Mumbai benefits from its coastal location, which helps disperse pollutants, the city still faces 

significant air quality challenges due to heavy traffic, industrial activities, and construction. During winter 

and monsoon seasons, AQI levels often rise due to temperature inversions and stagnant atmospheric 

conditions. 

 

Bengaluru and Kolkata 

 

While Bengaluru has traditionally been viewed as a city with better air quality, increasing urbanization, and 

traffic congestion have resulted in declining air standards. In Kolkata, the combination of old vehicles, 

industrial emissions, and solid waste burning has led to persistent air pollution problems. AQI levels in both 

cities are often classified as "Unhealthy," especially in areas with high traffic and industrial activity. 
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Public Health Impact of Air Pollution in Indian Megacities 

 

Air pollution has become a significant public health crisis in Indian cities. Prolonged exposure to poor air 

quality leads to a variety of health issues, with respiratory illnesses and cardiovascular diseases being the 

most common. 

 

Respiratory Diseases 

 

The prevalence of respiratory diseases such as asthma, chronic obstructive pulmonary disease (COPD), and 

bronchitis has increased dramatically in Indian megacities. Studies have shown that children and the elderly 

are particularly vulnerable. According to The Lancet, air pollution was responsible for 1.67 million deaths 

in India in 2019 alone, accounting for 18% of the total deaths in the country. In cities like Delhi, the rise in 

asthma cases among children has been alarming. A study by the Centre for Science and Environment (CSE) 

found that almost 29.4% of schoolchildren in Delhi suffer from poor lung function due to air pollution. 

 

Cardiovascular Diseases 

 

Recent studies have shown that prolonged exposure to high levels of PM2.5 and PM10 can increase the risk 

of cardiovascular diseases such as heart attacks and strokes. WHO estimates that air pollution is responsible 

for 24% of all stroke deaths and 25% of ischemic heart disease deaths globally. Indian cities like Mumbai 

and Kolkata, with their high levels of particulate matter, have witnessed an increase in hospital admissions 

due to cardiovascular complications. 

 

Mental Health Impact 

While the physical effects of air pollution are well-documented, emerging research suggests that air 

pollution may also have a negative impact on mental health. Prolonged exposure to polluted air has been 

linked to increased levels of anxiety, depression, and cognitive decline. As urban areas become more 

congested and polluted, the stress associated with living in such environments can exacerbate mental 

health conditions, particularly in vulnerable populations. 
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Government Initiatives and Policies to Combat Air Pollution 

 

The Indian government has recognized the growing public health crisis due to air pollution and has taken 

several steps to address the issue. Some of the key initiatives include: 

 

National Clean Air Programme (NCAP) 

 

Launched in 2019, the National Clean Air Programme (NCAP) aims to reduce PM2.5 and PM10 

concentrations in 102 polluted Indian cities by 20-30% by 2024. This initiative focuses on improving air 

quality monitoring, promoting clean energy, and enforcing stricter emissions standards for vehicles and 

industries. Cities like Delhi, Mumbai, and Bengaluru are part of this program and are required to develop 

action plans to reduce air pollution. 

 

Bharat Stage Emission Standards 

 

India has implemented Bharat Stage Emission Standards to regulate the output of air pollutants from 

vehicles. The latest Bharat Stage VI (BS-VI) standards, which came into effect in April 2020, mandate 

stricter emission limits for vehicles, including lower levels of sulfur dioxide and nitrogen oxides. This is 

expected to reduce vehicular emissions, particularly in urban areas. 

 

Electric Mobility 

 

The promotion of electric vehicles (EVs) is another major initiative aimed at reducing vehicular pollution. 

The Faster Adoption and Manufacturing of Hybrid and Electric Vehicles (FAME) scheme has been 

launched to promote the use of EVs in cities, reducing the reliance on fossil fuel-powered vehicles. 

 

Green Urban Planning 

 

Several cities are also exploring the concept of green urban planning, which focuses on developing eco-

friendly infrastructure, increasing green spaces, and promoting sustainable transportation. The creation of 

cycle lanes, pedestrian zones, and public parks are steps towards reducing air pollution and improving the 

quality of life in urban areas. 
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