
Examine the pictures (fig.1.1).  Do you
see the dress and the accessories of the
astronaut  and the mountaineer? Do you
use these when you travel?

Why do they wear these type of clothes
and carry these types of tools?

On mountains, when you reach about
5000 metres high, the air is rarified. So
mountaineers have difficulty in
breathing. They have to wear special
type of clothes and carry oxygen
cylinders to help them breathe, due to

snowfall and a difference in
atmospheric pressure at heights. The
astronauts also need to wear special
type of clothing and oxygen cylinders
to control their body temperature and
pressure.

The air envelope that surrounds the
earth is known as atmosphere. It
extends to a height of several
kilometres from the surface of the earth.
The atmosphere is held to the earth by
gravitational force.

A MountaineerFig 1.1An Astronaut
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Composition of the Atmosphere
Examine the table(Table 1.1) indicating
the constituent gases of the atmosphere
and their proportion.

Atmospheric Volume in
       gases Percentage

• Nitrogen 78.084

• Oxygen                           20.9476

• Argon  0.934

• Carbon dioxide   0.0314

• Neon 0.0018

• Helium 0.0005

• Methane 0.0002

• Ozone 0.0001

• Krypton 0.00011

• Hydrogen 0.00005

• Xenon 0.00000875

Table 1.1

Are all the gases in the atmosphere
found in the same amounts?

Other than the gases, water vapour and
dust particles are also found in the
lower portions of the atmosphere.
Depending on the location and season
there are some changes in the amount
of water vapour and dust particles
present in the atmosphere. The dust
particles reach the atmosphere in
different ways.

• Dust particles carried by winds

• Dust particles formed from the
burning up of comets that enter the

atmosphere

It is the water vapour and the dust
particles in the atmosphere that help
the formation of clouds and different
forms of precipitation. Water vapour
condenses to form clouds and fog. For
the water vapour to condense, the dust
in the atmosphere becomes the
condensation nuclei. These are called
aerosols.

Atmosphere and Temperature

The earth receives  energy from the sun.
The radiation coming from the Sun is
called insolation. How does the
atmosphere become hot?

The sun's rays reach the earth as short
waves. This does not heat the
atmosphere directly as it passes
through. But the dust particles, the
water vapour and other materials in the
atmosphere directly absorb the heat of
the sun's rays.

The earth absorbs the solar energy. Due
to this, the earth's surface gets heated.
The earth thus  heated, emits out the
heat as long wave radiation. This is
called Terrestrial Radiation. The air
particles that lie next to the surface of
the earth get heated due to this
terrestrial radiation. Through the
processes like conduction, convection,
advection and radiation  the atmosphere
gets heated up.
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Thermometer
Fig 1.3

How Do You Measure the
Atmospheric Temperature?
Sometimes, we suffer from high fever.
We check our temperature then, with a
thermometer. In the same way, we can
measure the atmospheric temperature
also. For this a different
type of thermometer is
used. The thermometer
displays the temperature
in unit Degree Celsius (°C)
and Degree Farenheit(°F).
Observe the picture (fig
1.3).

The maximum intensity of
the sun's rays is at 12 noon.
But the maximum
temperature of the
atmosphere is felt at about
2 in the afternoon, because
it takes about two hours to
heat the atmosphere by the terrestrial
radiation. That is why the maximum
temperature of the day is recorded at 2
in the afternoon. Similarly, the
atmospheric temperature decreases
very slowly. It is only after 4 in the
morning that the atmospheric

temperature falls. The minimum
temperature of a day is recorded at 5 in
the morning.

The difference between the maximum
temperature and the minimum
temperature in a day is called the
diurnal range of temperature. The daily
mean temperature is calculated by the
formula

Maximum temperature in a day + minimum temperature

2

Distribution of Temperature on
the Earth's surface
The distribution of temperature on the
surface of the earth will not be the same
everywhere at all times. There are many
factors that affect such distribution.  Let
us see what they are.

• Latitude- At the Equator, where the
sun's rays fall vertically on the earth,
the temperature will be more. But on
higher latitudes the temperature will
be less as they receive inclined rays
of the sun. The temperature is less in
the higher latitudes as the slanting
rays of the sun spread to a larger area
than the vertical rays. Observe the
fact from the illustration given
(fig.1.4).

• Nearness to the sea-  Two places on
the same latitude, one close to the sea
and the other far from the sea will not
have the same temperature. Places far
away from the sea will have lower
temperature in winter and higher
temperature in summer. But the
places near the sea will have a
moderate temperature due to the
influence of sea.

Low latitudinal regions
sun's rays are vertical

 (high temperature)

High latitudinal regions
sun's rays are inclined (low temperature)

Sun's rays

Latitude and temperature
Fig 1.4
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latitude, one at sea level and the other
at a height, will not experience the
same temperature. As the height
above sea level increases, the
temperature decreases. Why do
people go to places like Ooty,
Kodaikanal, Munnar etc during
summer? On mountains about 5000
meters above sea level, it is common
to experience  cold and snowfall.
When you are going to a hill station
from the low altitudinal regions you
will be able to  experience decrease
in  temperature as you go up.

Structure of the Atmosphere
You have now understood the factors
which influence the temperature. Is the
temperature same in the atmosphere
throughout?  Look at the picture given
below and try to find the answer (fig 1.5)

•  Ocean Currents :  Ocean currents
influence the temperature of the
coastal regions. The warm water that
flows to the cold  regions enhances
the temperature in the areas close to
the sea.  Similarly the cold currents
that flow to the hot regions  reduce
the heat in those areas.

• Winds :  Like the ocean currents, the
winds also influence the temperature
of a place. While the hot winds raise
the temperature of a place, the cold
winds reduce the temperature. For
example, the hot dry wind 'Loo'
which blows over the plains of north
India in summer, causes an increase
in temperature there. But the extreme
cold polar winds that blow from the
northern polar region greatly reduce
the temperature in Northern China.

• Altitude: Two places on the same

Structure of the Atmosphere

Stratosphere

Stratopause

Mesosphere

Mesopause

Thermosphere

Temperature (°C)
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Tropopause
Troposphere

Fig 1.5
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Observe the graph (fig.1.5) indicating
the structure of the atmosphere and the
distribution of the temperature at
different places.

Based on the graph, find the
difference caused in

atmospheric temperature in accordance with
the increase in height and make a note on it.

From the earth's surface upwards, there
is a change in temperature. Based on
this change in temperature the
atmosphere has been divided into
different layers. Let us examine the
characteristic features of those different
layers.

Troposphere :-  The atmospheric layer
close to the earth's surface is
troposphere.

The word 'troposphere' is derived  from
the Greek word 'tropos' which means 'to
turn'. Air is very turbulent in this region.

According to the latitude and seasons,
the height of the troposphere varies. At
poles, it is  about 8 kilometres and at
the equator, it is about 17 kilometres.,
The height of the troposphere is more
in the regions where the amount of  heat
received  is more and it is less in regions
which are colder. In the tropics,
convection currents of air extend to
greater heights, whereas in cold
regions, convection currents are limited
to lower heights. The differences in the
altitudinal extent of convection currents
cause the change in the height of the

troposphere. It is now clear that the
extent of the troposphere is influenced
by the changes in temperature.
Temperature in the troposphere
decreases steadily with increasing
height. That is, for every 165 metres of
height, temperature decreases by 1
degree celsius. This is called normal
lapse rate.

Troposphere plays a vital role in
shaping the  human life on the earth.
The phenomena like clouds, rain, snow,
thunderstorms etc. are found only in the
troposphere. Water vapour and dust
particles in the air are also found only
in this layer of the atmosphere.

Above the troposphere is the
tropopause where the temperature is
steady. This is the transitional zone
between the troposphere and
stratosphere.

Stratosphere :- In the lower part of
stratosphere, the temperature is
constant. This means that as the height
increases, the temperature does not
vary. For about 30 kilometres from the
surface of the earth, temperature
remains steady. Then up to 50
kilometres it increases. The ultraviolet
rays of the sun absorb the oxygen
molecules and split them into oxygen
atoms which aid the formation of ozone
in this part of the atmosphere. As a
result  latent heat is released. This
causes rise in temperature in this part.
The ozone that is produced in this layer
is known as the ozone layer which
protects the earth.
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Jet planes that fly very high create a white
line in the sky. This is because when the
planes travel in the stratosphere, the
steam they release condenses and forms
a white line. Since there is less movement
of air in this sphere, the line is visible to
us for a longer time.

The transitional zone above the
stratosphere is stratopause.

Mesosphere :- The atmospheric layer
that extends from 50 km to 80 km above
the sea level is mesosphere. As the
height increases, the temperature in the
mesosphere decreases. In the upper part
of the mesosphere, the temperature
decreases from -83 degree and  -100
degree Celsius. The transitional zone
above this where the temperature
remains steady is called the mesopause.

Thermosphere :-This is an area where
the temperature increases abruptly. The
part of the thermosphere, from about 80
kilometres to 400 kilometres, above the
earth surface is called ionosphere. Due
to ionization process the temperature
in this part of the atmosphere increases
considerably. Ionization occurs more
during the day and the zone is inactive
during night. The short waves in the
electromagnetic spectrum, like X - rays
cause ionization.

Ionosphere reflects radio waves. During
day times the ionosphere is well
developed and hence it reflects radio
waves effectively.

As the height increases, the temperature
in the thermosphere also increases.

The four atmospheric layers
play a vital role in human life.

Discuss how far this statement is true and
make your inferences.

You have learnt the gaseous
composition of the atmosphere. Studies
indicate that the amount of some of the
rare gases in the atmosphere has
increased notably and some of the
harmful gases have also crept into the
atmosphere.

Investigations made at different
locations by Kerala State Pollution
Control Board ascertain the fact that
many harmful gases and dust particles
that pose threat to the health have crept
into the atmosphere. The following
table (1.2) is an extract of the analytical
report of Kerala State Pollution Control
Board which conducted investigations
on ambient quality of air at Overbridge
in Thiruvananthapuram City. The
report was published in 2008.

Parameter Sulphur Nitrogen  Fine   crystalline
dioxide oxide   particles     particles

Annual average 6.9 µg/m3 29.2 µg/m3 60 µg/m3 80 µg/m3

Limit Max: 15 µg/m3 Max: 15 µg/m3 Max: 50 µg/m3 Max:70 µg/m3

Source : Kerala State Pollution Control Board                            (µg/m3 = Microgram per Cubic metre)
Table 1.2

Place : Overbridge, Thiruvananthapuram
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Examine Table 1.2 and find
out which are the gases that

pollute the atmosphere.

Examine Table 1.2 and find out what are
the gases and particles that reaches the
atmosphere more than the permissible level.

It will be harmful if any two of the gases
or  particles of dust indicated in Table
1.2 are above permissible level.

Are these gases part of the gaseous
composition of the atmosphere you
have already learnt? Let us see what
problems are caused by the presence of
these gases in the atmosphere.

Atmospheric Pollution
When there is a change in the
atmosphere it greatly affects the
environment. If the presence of any gas
becomes a threat to health whether in
higher or smaller amounts and if new
gases are added to the atmosphere, it is
called Air pollution. Several harmful
gases and dust particles reach the
atmosphere through different ways.

Analyse the pictures (fig. 1.6)
given below and make notes
on the ways in which the

atmosphere gets polluted.

 Apart from these which are the other activites
that pollute the atmosphere?

Fig. 1.6
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Acid Rain

Due to the atmospheric pollution, a lot of
acid particles get mixed up with rain water
and falls as acid rain. The carbon dioxide
in the air mixes with the water vapour and
carbonic acid is formed. The water vapour
and acids that are mixed in the
atmosphere, fall as rain and snow on the
earth. When the quantity of carbon
dioxide in the atmosphere increases, the
intensity of the acid rain also increases.
Acid rain causes a number of problems.
Continuous acid rain pollutes the water.
When the drinking water gets polluted with
acid, it causes problems for the kidneys,
weakening of bones and affects the
growth of children. Continuous acid rain
stunts the growth of plants. It can lead to
the deterioration of agricultural sector and
even threaten food security.

Organise a seminar based on
the atmospheric pollution.

What are the information that are to be
collected for conducting the seminar?

• What is atmospheric pollution?

• How is atmosphere polluted?

•  What are the preventive measures?

• What are the causes for atmospheric
pollution in your locality and how can they
be prevented?

Greenhouse Effect
The gases like carbon dioxide and
methane, and water vapour found in the
atmosphere play an important role in
regulating the temperature. These are
the greenhouse gases. The glass houses
used  in cold regions to grow plants are
known as greenhouses. The
temperature in these houses is usually
higher than the outside temperature.
This is because the glass allows the
incoming short wave radiation of the
sun to enter without any obstruction
and prevents the escape of the outgoing
long wave radiation. So the temperature
in the glass houses remains high. In this
way the atmosphere with the help of
green house gases retain the
temperature, it is called the greenhouse
effect. When the amount of greenhouse
gases increases, the amount of heat
absorbed by them also increases which
in turn rises the atmospheric
temperature.

Global Warming
Due to the industrialisation the amount
of greenhouse gases in the atmosphere
has increased. The urbanisation and the
increase in the number of vehicles have
also added to this. Due to the influx of
carbon dioxide and methane in the
atmosphere the temperature on the
earth increases. If the atmospheric
pollution increases, the greenhouse
gases  will increase and so also the
atmospheric temperature. The increase
in the average temperature  in the
atmosphere near the surface of the earth
is global warming.
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What is the importance of the
newspaper articles and cartoons

given below. Discuss

Analyse the newspaper articles and cartoons and find
out what all can happen as a result of global warming

Cabinet meeting under the sea

Maldives: As a protest of the sea level
rising due to global warming, the cabinet
of Maldives decided to holds the meeting

in the sea, under water.

Nepal cabinet meeting on Mount Everest
Shyangboch (Nepal). : To bring to the notice of

the world, the effects of global warming on the

Himalayas, the Nepal Cabinet met on
Kalapather  near the base camp of MountEverest.
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It was the United Nations that took
initiative to bring together the nations in
its efforts to control climatic changes. In
1992, the UNO approved the
international guidelines regarding
climatic change. The same year, in the
Earth Summit that took place at Rio de
Janeiro the capital of Brazil, rules were
laid out to the participating countries to
control global warming.

The report of the International Panel on
Climate Change-IPCC says that after
1995, the atmospheric temperature
increased alarmingly and every 10 years,
the earth's temperature increased by
0.2°C. The report cautions that by the
middle of this century the temperature
will increase by 3°C and by the end of
the century it may increase by about
4.5°C.

After the 1992 summit, the participating
countries met several times and
discussed the climate change and took
several decisions, but none of them
came into practice. In February 2005, at
the Kyoto Summit in Japan the nations
met and the Kyoto Summit was
announced. According to this, 85

industrial nations were asked to
decrease the amount of greenhouse
gases they release by 5.2 % from what
it was in 1990. 169 nations accepted the
agreement. But giving different reasons,
the many nations did not follow the
Treaty. So the summit did not have any
success.

When the consequences of global
warming became more serious, the
nations started blaming each other.
Since the Kyoto Summit failed, talks
again started to protect the earth from
the ill effects of global warming.
Following this the 15th World
Conference on Environment was held
in Copenhagen, Denmark. This took
place between 7th to 18th in December
2009. Several topics were discussed at
this summit but because of the
differences of opinion between the
developed countries and the developing
countries, the results were not as
satisfying as expected. If all the countries
did not reduce the release of the green-
house gases it is doubtful how long the
life on the earth will be possible - was
the question remained as the summit
at Copenhagen ended.

Global Warming - International  Treaties

Ozone  Depletion
You now know which layer has more
ozone. Refer to the table (table 1.1)
which shows the composition of gases
in the atmosphere and find out how

much ozone is present in air. Don't you
want to know how essential is ozone for
human survival, which is very
minimally present in the atmosphere?
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result, the amount of ultraviolet rays
from the sun that reach the earth's
surface has also increased considerably.

Let us examine what are the problems
caused by the of ozone depletion :

• Changes in climate

• Destruction to agriculture and
forests

• Increase in incidence of skin
cancer

• Diseases like cataract and
blindness to eyes

• The destruction of the organic
linkages in our food chain

To create an awareness in the
society, what are the activities that
can be organised in your school on
ozone day?

The problems caused by the
changes in the composition of

atmosphere,  have been presented in the
lesson. What are the measures that human
beings should adopt to prevent such problems?
Discuss.

Don't we need to protect human
beings from global warming and
ozone depletion? What are your
suggestions?

What is the importance of ozone layer?

Comparatively, very little amount of
ozone is present in the atmosphere. It
is from about 18 to 55 kilometres above
the earth's surface in the stratosphere.
This region where ozone is present is
called the ozone umbrella or ozone
layer. This ozone layer filters the
dangerous ultraviolet rays of the sun
and prevents them from reaching the
earth. If the ozone in this layer
decreases, the ultraviolet rays of the sun
will fall on the earth. This will be
harmful to all living things including
man.

Ozone Day

The world celebrates September 16th as
Ozone Day. It is to convey the importance
of protecting the ozone layer that this day
is celebrated.

The sprays, paint and other articles we
use release Chloroflurocarbon (CFC)
and these gases are agents which cause
destruction of the ozone layer. The
depletion caused to the ozone layer is
called the ozone hole. You can find out
from your science teacher how ozone
forms and how it gets depleted.  Studies
reveal that the density of ozone in the
atmosphere in the polar and mid
latitudinal regions has decreased. As a
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Follow up Activities...
1. Collect articles from newspapers and

magazines on the hazards of ozone
depletion and the serious
consequences of global warming and
organise an exhibition in your school
entitled 'Conservation of the earth'.
What else can you include in this
exhibition?

• Different types of pollution.

• Polluting activities.

• Activities and methods which can
save the earth from pollution.

2. How does the structure of the
atmosphere and its gaseous
composition help in maintaining a
balance of nature. Discuss this issue.

3. Organise a debate in the school on
the necessity of protecting the earth
from atmospheric pollution.


