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Definition

Air pollution is a gas (or a liquid or solid dispersed through 
ordinary air) released in a big enough quantity 

•to harm the health of people or other animals, 

•kill plants or stop them growing properly, 

•damage or disrupt some other aspect of the environment 
(such as making buildings crumble), or 

•cause some other kind of nuisance (reduced visibility, 
perhaps, or an unpleasant odor)



INTRODUCTION

• Indian cities are reeling under multiple problems, including environmental issues

Most pressing of them all is the issue of air pollution.

• The poor air quality that citizens are forced to breathe- especially in the heavily
polluted cities- has a detrimental impact on their health and well-being



Types of Air Pollutants
Any gas could qualify as pollution if it reached a high enough concentration to do harm.
Theoretically, that means there are dozens of different pollution gases. Following are most
harmful
1.Sulfur dioxide: Coal, petroleum, and other fuels are often impure and contain sulfur as well
as organic (carbon-based) compounds. When sulfur burns with oxygen from the air, sulfur
dioxide (SO2) is produced. Coal-fired Power plants are the world's biggest source of sulfur-
dioxide air pollution. it contributes to smog, acid rain, and health problems that include lung
disease.
2.Carbon monoxide: This highly dangerous gas forms when fuels have too little oxygen to
burn completely. It spews out in car exhausts and it can also build up to dangerous levels
inside your home if you have a poorly maintained gas boiler, stove, or fuel-burning appliance.
3.Carbon dioxide: This gas is central to everyday life and isn't normally considered a pollutant.
However, carbon dioxide is also a greenhouse gas released by engines and power plants. Since
the beginning of the Industrial Revolution, it's been building up in Earth's atmosphere and
contributing to the problem of global warming and climate change.



4.Nitrogen oxides: Nitrogen dioxide (NO2) and nitrogen oxide (NO) are pollutants produced as
an indirect result of combustion, when nitrogen and oxygen from the air react together.
Nitrogen oxide pollution comes from vehicle engines and power plants, and plays an important
role in the formation of acid rain, ozone and smog.
5.Volatile organic compounds (VOCs): These carbon-based chemicals evaporate easily at
ordinary temperatures and pressures, so they readily become gases. they're used as solvents
in paints, waxes, and varnishes. Unfortunately, they're also a form of air pollution, and have
long-term effects on people's health and also play a role in the formation of ozone and smog.
6.Particulates: These are the sooty deposits. Particulates of different sizes are often referred to
by the letters PM followed by a number, so PM10 means soot particles of less than 10 microns .
The smaller the particulates, the deeper they travel into our lungs and the more dangerous
they are. PM2.5 particulates are much more dangerous. In cities, most particulates come from
traffic fumes.
7.Ozone: Also called trioxygen, At ground level, it's a toxic pollutant that can damage health. It
forms when sunlight strikes a cocktail of other pollution and is a key ingredient of smog.



CAUSES OF AIR POLLUTION

• When we think of pollution, we tend to think it's a problem that humans cause
through ignorance or willful.

• However, it's important to remember that some kinds of air pollution are
produced naturally. Forest fires, erupting volcanoes, and gases released
from radio active decay of rocks inside Earth, that can have hugely disruptive
effects on people and the planet.

• Forest fires (which often start naturally) can produce huge swathes of smoke that
drift for miles over neighboring cities, countries, or continents.

• Giant volcanic eruptions can spew so much dust into the atmosphere that they
block out significant amounts of sunlight and cause the entire planet to cool
down for a year or more.

• Radioactive rocks can release a gas called radon when they decay, which can
build up in the basements of buildings with serious effects on people's health.
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• Although we can adapt to natural air pollution, and try to reduce the disruption it 
causes, we can never stop it happening completely. 

Pic: Forest Fire

Anthropogenic Causes:
• Anything that involves burning things (combustion), using household or

industrial chemicals (substances that cause chemical reactions and may release
toxic gases in the process), or producing large amounts of dust has the potential
to cause air pollution.
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• A century or two centuries ago the cause of most air pollution was filthy factories, powering

the Industrial Revolution. Today, tighter air pollution laws, greater environmental awareness,
and determined campaigns mounted by local communities make it far harder – though not
impossible—for factories to pollute.

• The Major causes or Sources of air pollution in the present century come from Three key
sources

1. Traffic

• There are over one billion cars on the road today. Virtually all of them are powered
by gasoline and diesel engines that burn petroleum to release energy.

• Petroleum is made up of hydrocarbons and, in theory, burning them fully with enough oxygen
should produce nothing worse than carbon dioxide and water.

• In practice, fuels aren't pure hydrocarbons and engines don't burn them cleanly. As a result,
exhausts from engines contain all kinds of pollution, notably

• particulates (soot of various sizes)

• carbon monoxide (CO, a poisonous gas)
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• nitrogen oxides (NOx), 

• volatile organic compounds (VOCs), 

• Lead and

• indirectly produce ozone. 

• Mix this noxious cocktail together and energize it with sunlight and you get the
sometimes brownish, sometimes blueish fog of pollution we call smog, which can
hang over cities for days on end.

• Vehicles don't release pollution only from their tailpipes. Brake and tire wear and
tear, the slow rubbing away of the road surface as tires rumble over it, and
stirring up of the dust and debris on top of it also release significant amounts of
PM10 and PM2.5 particulates into the air.

.



Traffic Pollution
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2. Power plants
❖Renewable energy sources such as solar panels and wind turbines are helping
us generate a bigger proportion of our power every year, but the overwhelming
majority of electricity is still produced by burning fossil fuels such as coal, gas,
and oil, mostly in conventional power plants.

❖Like vehicle engines, power plants produce a range of air pollutants, notably
sulfur dioxide, nitrogen oxides, and particulates. (They also release huge
amounts of carbon dioxide, a key cause of global warming and climate
change when it rises and accumulates in the atmosphere.



Power Plants Petroleum Industries
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3. Industrial plants and factories

• Plants that produce the goods we all rely on often release small but significant
quantities of pollution into the air. Industrial plants that produce metals such
as aluminum and steel, refine petroleum, produce cement, synthesize plastic, or make
other chemicals are among those that can produce harmful air pollution.

• Most plants that pollute release small amounts of pollution continually over a long
period of time, though the effects can be cumulative . Sometimes industrial plants
release huge of amounts of air pollution accidentally in a very short space of time. One
notable case happened in Bhopal, India in December 1984, when a large chemical plant
run by the Union Carbide company released a poisonous gas (methyl isocyanate) that
hung over the local area, killing around 3000 people and injuring thousands more.

Other causes of air pollution

• Although traffic, power plants, and industrial and chemical plants produce the majority 
of Earth's manmade air pollution, many other factors contribute to the problem. like
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❖burning woodfuel for their cooking and heating, and that produces indoor air pollution that 

can seriously harm their health 

❖ garbage is incinerated instead of being recycled or landfilled 

❖crop burning, 

❖generation of dust- particularly from construction sites, 

❖depleting tree covers and 

❖poor waste management – all contribute towards the declining air quality. 

One of the problems with tackling air pollution solely at the city level is that several factors 
which contribute towards increasing pollution levels have their origins in the bordering sub-
urban areas. 

For instance, one of the major factors responsible for its declining air quality is paddy straw 
burning in its neighbouring areas.

Air pollution does not recognize geographical boundaries. Just as polluted air from rural 
areas travels into cities, cities too contribute towards rural pollution. Thus, it is critical for 
anti-pollution efforts to be coordinated across different levels.



Open burning of MSW Crop burning



Impacts of Air Pollution
• Air pollution is now widely known to have impacts over 

• Human health, Agriculture, Ecology, Buildings, and Climate.

Human health

• It affects the respiratory, cardiovascular, cardiopulmonary, and reproductive systems and can
also lead to cancer.

Other than outdoor pollution, biomass used in rural regions and urban slums for cooking and
kerosene for lighting is associated indoor air pollution and with a variety of health diseases such
as Chronic Obstructive Pulmonary Disease, tuberculosis, cataract and adverse pregnancy
outcomes



Buildings
• Other than health, impacts have also been noted on buildings; cultural

monuments and national heritage sites are of particular concern.

• The Taj Mahal is one such example of degradation of a cultural heritage building
due to air pollutants.

Agriculture

• Air pollution, and particularly ground level ozone, also impacts agricultural
productivity of many crops such as wheat, rice, maize, etc.

• It is estimated a relative yield loss of approximately 33 per cent for wheat and
approximately 20 per cent for rice due to ozone pollution in India.
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Taj Mahal



Climate
• Some of the air pollutants such as black carbon, ozone, and methane also have 

warming potential and are known as short-lived climate pollutants. 

• Aerosols reduce the light and heat reaching the Earth’s surface, causing heating 
of the atmosphere and cooling of the Earth’s surface . 

• This changes evaporation rates and precipitation efficiency of the clouds and can 
eventually impact the rainfall patterns in a region, which has implications over 
several aspects including rain-fed agriculture. 

• Other than these impacts, there could be larger regional impact over the 
monsoons in Indian peninsula. 
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