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Our National Flag I

The Indian National Flag is the symbol of the land and
people of India. Our National Flag is a tricolour panel made up
of three rectangular panels or sub-panels of equal widths. The

colour of the top panel is India saffron (Kesaria) and that of the bottom is India green.
The middle panel is white, bearing at its centre the design of the Ashoka Chakra in navy
blue colour with 24 equally spaced spokes. The Ashoka Chakra is visible on both sides
of the Flag in the centre of the white panel. The Flag is rectangular in shape with the
ratio of the length to the height (width) being 3:2.

Dr. S. Radhakrishnan explained about the National Flag in the Constituent
Assembly which adopted it, “Bhagwa or the saffron colour denotes renunciation or
with non attachment. The white in the centre is light, the path of truth to guide our
conduct. The green shows our relation to the soil, our relation to the plant life here on
which all other life depends. The Ashoka Wheel is the wheel of the law of dharma. Truth
or satya, dharma or virtue ought to be the controlling principles of those who work
under this flag. Again, the wheel denotes motion. There is life in movement. India
must move and go forward.”

If done properly, there is no restriction on the display of the National Flag by
common people, private organizations or educational institutions. Consistent with
the dignity and honour of the Flag as detailed in the Flag Code of India, anyone may
hoist/ display the National Flag on all days and occasions, ceremonial or otherwise.

Where the practice is to fly the Flag on any public building, it must be flown on
the building on all days including Sundays and holidays and, except as provided in the
Code, it shall be flown from sunrise to sunset irrespective of weather conditions. The
Flag may be flown on such a building at night also but this should be only on very
special occasions.

The Flag must not be used as a drapery in any form except in State/ Military/
Central Paramilitary Forces funerals. In such cases also the Flag must not be lowered
into the grave or burnt in the pyre. The Flag must not be draped over the hood, top,
sides or back of a vehicle, train or boat. It must not be used or stored in such a manner
as may damage or soil it. When the Flag is in a damaged or soiled condition, it must not
be cast aside or disrespectfully disposed of but be destroyed as a whole in private,
preferably by burning. The Flag must not be used as a covering for a building. Although
the Flag can be used as a costume or uniform, it should not be used as undergarments
or below the waist. It must not be embroidered or printed upon cushions, napkins,
etc. Lettering of any kind must not be put upon the Flag. It must not be used in any
form of advertisement. Showing disrespect or insult to the National Flag is a punishable
offence.

The National Flag must not be flown from a single masthead simultaneously
with any other flag. There must be separate mastheads for different flags. The flag mast
should be in white colour. When a foreign dignitary travels in a car provided by
Government, the National Flag is flown on the right side of the car and the Flag of the
foreign countries on the left side of the car.

In the event of the death of the President, the Vice-President or the Prime
Minister, the National Flag is half-masted throughout the country.

Over the last five decades, several people including members of the armed
forces have laid down their lives to keep the tricolour flying in its full glory. We must
salute and cherish our National Flag.
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Letter to students

“Dear Young Friends,

Congratulations on beginning your secondary education! You are privileged to study in class
IX. Alarge number of children of our country are not so lucky. Nearly 50% of the children who
enroll in class I do not manage to continue their education after class VIII and drop out to take
care of their homes, fields or earn their livelihood by working for others. This is a major loss for
them and also to us for when we discuss social problems we will not be able to know about their
experiences and views. You therefore have the added responsibility of thinking on their behalf
and finding out about their viewpoints about social questions.

School education like so many aspects of modern life, open a new world of opportunities for
all of us. Yet only a few are able to benefit from them. Hence we see such poverty and hunger
amidst such wealth and riches. As youth, who are privileged to take up higher studies you need
to ask why this is so and how things can be changed so that the benefits of modern life is equally
available to all.

This book tries to explore the answers to some of these questions, how human societies in
recent times managed to achieve such great possibilities as rapid growth of riches and rights, but
at the same time failed to end inequality and exploitation.

This book is in two parts, the first part deals with Geography and Economics and the second
part deals with History and Social-Political Life. While you will be studying these subjects
systematically from Intermediate onwards, here you are being introduced some important topics
and methods of study of these subjects.

The chapters in this book analyse some important social issues: they provide some information
and some conclusions about them. However, please remember that no chapter can cover all
aspects or give you a complete picture. It only helps you to commence on a journey of enquiry.
You need to think for your self, read up more books in the library and internet about these
topics, discuss them and then form your own opinion. You will not gain anything by memorizing
the information or conclusions given in this book. Instead try to think about them and find more
about them.

When you seek information about any social problem, you will be engulfed with diverse kinds
of information. How can we figure out if it is of use to us or not, if'it is correct or not, how to
distinguish between information which is correct and which is incorrect? This is the greatest
challenge before any scholar who takes up advanced study. First of all you need to check on the
source of the information, is it authentic, whose view point it expresses, what biases it shows etc
etc. Only then you will be able to come to any conclusion about its use for you.

Books can only tell you what others thought and did. At the end of it you need to decide for
yourself your understanding and what you want to do about the social problems you will be
studying. You have the responsibility of both understanding the society and acting to make it
better. We only hope that this book will help you in this.

— Editors
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About this book

This book is a part of your Social Science Curriculum and a part of various things
you would be doing to study the society around you. However, remember that it is only
one small part of that curriculum. The Social Science Curriculum requires you to analyse
and share in the class room what you know. It requires you above all to ask questions —
think why things are the way they are. It also requires you and your friends to go out of
the class room to the market, to the village fields, to temples and mosques and museums
and find out various things. You will have to meet and discuss with a number of people,
farmers, shopkeepers, officials, priests and so on.

This book will introduce you to a range of problems and enable you to study them
and arrive at your own understanding of them. So, the most important thing about this
book is that it does not have answers. In fact this book is not really complete. It can only
be completed when you and your friends and teachers bring their own questions and
experiences and discuss everything threadbare in the class. You may disagree with many
things in this book - do not be afraid to say so - only give your reasons. Your friends may
disagree with you, but try to understand why they have a different view. Finally arrive at
your own answers. You may not even be sure of your answer - you may want to find out
more before you make up your mind. In that case list your questions carefully and request
your friends, teachers or elders to help you to find out.

This book will help you to study about the earth and its natural realms, about the
agriculture and industrial development as well as service activities; how people follow
the financial system and credit, how the government frames the budget and levies the
taxes so as to understand the implications on human life.

In this book you may have to study about what happened centuries ago, what cultural
changes came in Europe, about the revolutions and industrialization and the impact on
society for change, understand the impact of colonialism in various continents; you may
also have to study about democracy and its expansion, rights related to human beings
especially about children and women protection Acts and try to understand how far they
are affecting our present life.

As you study this book in the classroom, you will come across many questions -
do stop and try to answer those questions or do the activity suggested before you proceed
ahead. It is not so important to finish the lesson fast as it is to discuss the questions and
do the activities.

Many lessons will suggest projects which may take a few days to do. These projects
will enable you to develop skills of social science enquiry and analysis and presentation
- these are more important than remembering what is written in the lessons.

Please remember that you don't have to memorise what is given in the lesson, but
think about them and form your own opinion about them.

Director, SCERT,
Telangana, Hyderabad.




USING THIS BOOK AND NOTE TO THE TEACHER
AND STUDENTS

This book is in continuation with the National and State Curriculum Frameworks which suggested |
disciplinary approach to teaching needs to begin only at Secondary school level. You have
traditionally taught various disciplines of Geography, History, Civics and Economics . However
there were various overlaps between the concepts that were discussed under them.

Text book is designed with the idea that social studies teachers and students need to bring it into
the classroom and use it inside the classroom for learning. It is important to read the textbook in
classroom and conduct discussion around it.

The language of the text: Efforts have been taken to write the text of this book in child friendly
manner. However there are certain terms and jargons that will need explanation and clarification.
Text is often trying to give examples that may be suitable to the concept that is discussed. Each
chapter has central ideas, these are often provided as subheadings. In a classroom, you may be
able to cover 2 or 3 subheadings in a period roughly.

This textbook uses different styles of writing. Sometimes they are fictionalised narratives like
Vasu, Arun and Shivakamini in Chapter 9. These are often fictionalised but based on facts
explanation of a scenario. Or there are passages that are in the form of case studies like in
section on Effects of industrial activities in Patancheru in Chapter 7. There is information in the
form of tables and graphs where comparative elements are put together as in the case of Financial
systems and Credit Chapter 9. Concepts are thus explained using different styles.

Use of in between questions and end text questions: You will note that there are questions
in between the text. Do not leave out these questions. These are integral to the teaching learning
process. These questions are of different types —some of them help you in summarising, evaluating
the passages that you may have read out. Or they are for collecting more information that is
around the concepts discussed in the previous subheading. Do not try to dictate the answers to
these questions, allow children to find the answers on their own. Allow them to have discussions
amongst each other in trying to figure out the meaning of these questions and talk about possible
answers.

There are different types of questions used in the book:

1) asking children to write their experiences; 2) compare their experiences with that of the
examples given in the text; 3) comparing two or three different situations given in the textbooks;
4) questions that ask children to give their opinion about the situation or case study (when these
opinions are asked it need not be the same for all children, allow them to express their opinion);
5) questions that are evaluating a particular situation given in the chapter.

Teacher may adopt different strategies in using these questions in the classroom. Some questions
may be written down in the note book; others may be discussed in small groups; a few may be
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written as individual tasks. In all situations it is important to encourage the child to write inhis |
own words. Avoid instructing all children to write the answers in same style and structure. ‘

@ There are certain boxes in the chapters. These are often additional information on the concepts
discussed in the chapter. It is important to discuss them in the classroom, and conduct the
activities around. |

o Images used in the textbooks: In traditional textbook, images in it, serve only a visual relief.
However, our purpose in using images is as significant as text itself. There may be a few
sketches like in Government Budget and Taxation. We use the images of leaders in various
political movements. In all other occasions images are as important as the text, they are useful
in explaining the concepts or are illustrative of the ideas used in the textbooks. We have also
tried to use different styles of images: like photographs; line drawings; cartoons posters etc as
well. These are also taken from different historical points of time. Hence just as different styles
used in textbooks there is diversity in the images too.

® Maps, tables and graphs: Maps in these books tell us about geographic, economic, political
and historical aspects. They are used to present the information in an interesting manner. You
will also find the use of tables and graphs. Reading tables and graphs are essential in Social
Studies. These often provide much more clarity in explaining the concepts.

e Projects: There are different projects suggested in the book. It may not be possible for all
projects to be undertaken. It is important to remember we cannot teach all aspects of concepts
merely by reading textbook. Projects thus enable children to interact with members of the
society, collect new information, arrange and present them in their own manner. Making questions
for an interview, planning for a visit to the bank, or creating a presentation that could include
images, tabulated data or graphs based on the information they collected are also important in
Social Studies skills. These encourage children to work together in groups and conduct exchange
and share ideas.

e We can use content related maps, tables & graphs other than text book for practice and
evaluation.

e Discussions, conducting interviews, debates and projects are given in the middle of the running
lesson and after the improve your learning. To develop social consiousness, sensitivity and
positive attitude among the children, these are given. Hence these must be taken up.

ACKNOWLEDGEMENT
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Human Rights Education, Dr. Ramani Atkuri Medical Practitioner Bhopal, Sri Velina Murari
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ACADEMIC STANDARDS (AS

Time should be spent in making sure that children comprehend the passages given in

text. In between questions are useful in this context. These questions are of different types
that would include the aspects reasoning, cause and effect, justification, mind mapping /
concept mapping, observation, analysis, thinking and imagination, reflection, interpreting
etc. The key concepts have been discussed subconceptwise in every chapter with examples

and also given in the form of keywords.

1) Conceptual understanding (AS1) : Promoting learning of basic concepts through inquiry,

discussion, reflection giving examples through case studies interpreting, observation etc.

2) Reading the text (given), understanding and interpretation (AS2) : Occasionally there are
case studies about farmers, labourers in factory, or images that are used in text which do not
directly convey the concept. Time should be given for children to grasp the main ideas,
interpret images etc.

3) Information skills (AS3) : Textbooks alone cannot cover all different aspects of social studies
methodology. For example children living in an urban area can collect information regarding
their elected representatives or children living in the rural area can collect information
about the way irrigation / tank facilities are made available in their area. These information
may not exactly match with that of the textbooks and will have to be clarified. Representing
the information that they have collected through projects are also an important ability. For
example if they collect information about a tank — they may decide to draw an illustration or
map etc along with written material. Or represent the information collected through images
or posters. Information skill includes, collection of informatic tabulation / records and

analysis.

4) Reflection on contemporary issues and questioning (AS4) : Students need to be encouraged
to compare their living conditions along with that of different regions or people from
different times. There may not be a single answer to these situations of comparison. Giving
reasons for certain happening process and justification of informatic and interpretative.

5) < Mapping skills (AS5) : There are different types of maps and pictures used in the textbook.
Developing ability related to maps as abstract representation of places are important. There
are different stages of developing this ability, from creating a map of their classroom to
understanding height, distance as represented in a map. There are illustrations, posters and
photographs used in the textbook, these images often relate to the text and are not merely
for visual effect. Sometimes there are activities like write a caption or read the images that
are about architecture etc.

6) Appreciation and Sensitivity (AS6) : Our country has vast diversity in terms of language,
culture, caste, religion, gender etc. Social studies does take into consideration these different

aspects and encourages students to be sensitive to these differences.

viii



S.No Name of the Chapter Page No Month
Part1 : Natural Realms of the Earth & Economy J
1 |OurEarth 1-13 June
2 | The Natural Realms of the Earth -Lithosphere 14-26 July
3 |Hydrosphere 27-35 July
4 | Atmosphere 36-50 August
5 |Biosphere 51-58 | September
6 | Agriculture in India 59-74 | September
7 |Industries in India 75-95 | November
8 |Service Activities in India 96-104 | December
9 | Credit in the Financial System 105-117 | December
10 |Prices and Cost of Living 118-129 | February
11 | The Government Budget and Taxation 130-145 | February

PartII : World from Me#ern Times

12 | Democratic and Nationalist Revolutions:

17 18"& 19" Centuries legHlles |y

13 |Industrialisation and Social Change 167-180 August
14 |Social Protest Movements 181-188 August
15 |Colonialismin Latin America, Asia and Africa 189-203 | September
16 |Impact of Colonialism in India 204-217 October
17 |{Expansion of Democracy 218-228 | November
18 | Democracy: An Evolving Idea 229-239 | November
19 |Human Rights and Fundamental Rights 240-252 | December
20 |Women Protection Acts 253-261 January
21 |Disaster Management 262-270 January
22 | Traffic Education 271-277 | February

Revision - Annual Examinations March

ix Free distribution by T.S. Government 2019-20



OUR NATIONAL ANTHEM

- Rabindranath Tagore

Jana gana mana adhinayaka Jaya he
Bharatha bhagya-vidhata
Punjab Sindhu Gujaratha Maratha
Dravida Utkala Banga.
Vindhya Himachala Jamuna Ganga
Uchchala Jaladhi taranga,
Tava shubha name jage
Tava shubha asisha mage
Gahe tava jaya gatha
Jana gana mangala-dayaka jaya he,
Bharatha bhagya —vidhatha,
Jaya he, jaya he, jaya he,

Jaya jaya jaya jaya he

PLEDGE

- Pydimarri Venkata Subba Rao

“India is my country; all Indians are my brothers and sisters.
I love my country, and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.”
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We live on this Earth along with
millions of other animals, plants and
micro-organisms. Human life evolved
on the earth over one lakh years ago.
More than any other animal, human
beings have been trying to make the
Earth a better place to live in. We have
been constantly trying to change
ourselves and our surroundings. In this
process, we have entered into conflict
with other inhabitants of the Earth and
amongst ourselves. But, above all, we
have tried to understand the earth and
our activities so that we can live a
better life. For long, we have looked at
the Earth as a storehouse of resources
which we can exploit and use it at will.
Gradually, some of us have started
realising the fallacy of this viewpoint.

Fig. 1.1: Carl Sagan, a scientist pointed out that
all of human history has happened on that tiny
pixel shown here inside a yellow circle which is our
only home, Earth. This photo taken from the space  Our reckless exploitation of the Earth

is known as “Pale Blue Dot has meant the destruction of forests,
rivers, hills, fellow animals and even fellow humans. This has resulted in what many
are calling the ‘environmental crises’ like global warming and poisoning of our
soils, water and air. Today, more than at any other time, we need to build a new
understanding of the Earth, how it works and what we do on it and what we do with
each other.

From class VI to VIII, you had studied about diverse people living in different
kinds of lands in different times, how they used the forests, soils, water and minerals
of the earth. In the following four chapters, we will study about the Earth as a large
interconnected system, We will see how the rocks, soils, minerals, water, air,
sunshine, forests, animals and humans interact with each other and change each
other constantly.
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Our Universe, the Sun and the Earth

For thousands of years, humans have been looking into the sky and trying to
understand the objects that shine there —the stars that remain fixed vis a vis each other
and the Sun, the Moon and the planets which keep moving across the sky. What are
these and in what ways are they related to us? How do they affect us? Many people
studied these objects very carefully, noting down all their movements and activities
happening in the sky. They tried to figure out what these objects and how they move
and work. Initially, people thought that earth was firm and stationary and all others
went round it. Since things have been like this for thousands of years, they also thought
that the earth, the stars and sun have been like this for ever and will be like this for
ever Ptolemy proposed this as Geocentric theory without any change. The books like
Vedanga Jyotisha, Surya Sidhanta and Bhagavata Purana written by ancient Indians as
old as 3500 years ago reveal a lot of information with respect to Universe. Eclipses,
transits, occultations and infinite nature of universes were well mentioned in their
writings, which became a guiding principle for their own inventions at a later point of
time. About five hundred years ago, scientists came up with a new understanding —
that the Earth is not in the middle of solar system, that it is actually moves around the
Sun and that the sun itself'is also constantly moving and that the countless stars in the
sky are actually like our sun. Copernicus proposed this as Sun Centered theory
(Heliocentric System). During the last hundred years or so, people have even figured
out that stars are born, they grow old and even die!

Scientists have figured out that the stars are actually part of larger groups of stars
called galaxies and that there are millions of such galaxies in the universe. Now, they
are of the view that the universe itself started some 13.7 billion years ago with a ‘Big
Bang’ and that it may end several billion years later.

From this, galaxies were formed. Within the galaxies, stars were formed and around
many stars, planets formed and went around them. In our lives, things move very fast,
things change every moment. However, these astronomical changes take place over
thousands and even millions of years.

Today, human beings are e Why do you think are the people today curious
investigating and trying to
understand these very distant and
complex phenomena! To study all
this, several spaceships have been
sent into the space, human beings

galaxies and the beginning of the universe?

have even landed on the moon. the most important creation. What difference

Space capsules have landed on the does it make to us to know that we are a small

nearby planet-Mars and some have insignificant speck in this vast universe?

even gone beyond the end of our e Read about the Solar system and the planets

Solar System from the earth. that go around the Sun in Chapter X *Stars and
In short, the Sun and the Earth the Solar System’ of Class VIII Physical

are a part of a much, much larger Science textbook for more details.

to know about the secrets of distant stars and

e Initially people thought that the earth was in
the centre of the universe and human beings

Our Earth



universe which is constantly moving and changing! The
earth and the life on it are products of these changes
and are influenced by them!!

Earth as a Planetary Body

Like all planets in our solar system, Earth rotates
A on its own axis and goes around the Sun in a definite
orbit. The orbit is the path of the Earth around the
Sun. This orbit is on a uniform plane which is called
the plane of the orbit. Look at these pictures of the
Earth, Sun and the orbit. Which one do you think is
the correct picture?
A. A circular path
B. An elongated oval path
B C. A scaled oval path (For example the Sun is in
the middle and 1.4 cm on one side and 1.5 cm on
the other side)
Actually, the Earth's orbit is nearly circular (as in
figure C), and the difference between the Earth's
farthest point (about 152 million km) from the Sun

C and its closest point (147 million km) is very small.
Earth travels around the sun at a speed of 1,07,200
Fig. 1.2: Earth’s orbit kilometres per hour! At this speed, it takes 365%4 days

to complete one revolution. We call this a ‘year.” You
have studied in class VIII about the energy received by different parts of the Earth
from the Sun and how this movement of the Earth around the Sun causes the seasons
like winter and summer.

Tick the factors which cause the formation of [l bl &gty
seasons on the earth:

Greek word “eorthe”
meaning ‘ground, soil, dry
- Monthly movement of the Moon around the |and. (Dictionary Online.com)

- Daily rotation of the earth on its axis.

Earth. Indian languages have
- Rotation of the Sun on its axis. multiple words for ‘earth.
" - Revolution of the Earth around the Sun. Sanskrit terms include

- Tilt of Earth’s axis of rotation to its orbital plane. bhoo'ml, gl dhara'nl,
avani etc. Many Indian

- Spherical shape of the Earth. o
languages use variations of

- Earth’s distance from the Sun during the annual  {he5e Sanskrit words.
revolution.
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The Evolution of the Earth

Scientists are still debating about how our Earth was formed. Most scientists
are of the view that Earth began to form around four and a half billion years ago.
The Earth has reached its present form through several phases. It began as a ball of
swirling dust and clouds, and passed through a molten stage. At that time, the Earth
was very hot and was constantly bombarded by massive rocks and other materials
from the space. In this way, the size of the Earth grew. The Earth was so hot that it
was molten (in hot liquid form). If you boil a thick soup containing many substances,
you may observe that the heavier particles tend to go to the bottom and lighter
particles come to the top. These lighter particles cool at the top and form a layer
of crust (like the cream of milk). Similarly, while heavier substances formed the
part of the molten core, lighter substances rose to the surface and cooled. Slowly,
an upper crust of lighter and cooler materials formed covering the molten interior.

As the Earth's interior continued to cool, it contracted and the outer crust
wrinkled, forming ridges (mountains) and basins (low areas which became oceans
later).

The atmosphere of the Earth consisted of different kinds of gases including
water vapour. Most of these gases were such that life as we know it today could not
have survived on it. It didn’t have oxygen | %

which is necessary for us. It took a long time
for the air we breath to develop.

The rain filled the great basins on the
Earth's crust with water. Thus, the oceans
were formed.

For one half of the long span of Earth's
history, the planet Earth remained barren and
lifeless. Then, life appeared in the oceans.
It slowly evolved into diverse plants and
animals including human beings over
millions of years.

Internal Structure of the Earth

/

e Do you think the Earth was created
suddenly or it was formed by long
drawn and complex processes?

e Some people believe that our being
on this earth is the result of a series
of fortuitous accidents — it is quite
possible that there may not have been
any life on the earth. Do you agree?
Give your reasons.

Let us look at the internal structure of the Earth we live on. We can see the

continuity from the early days of the formation of the earth as we try to look deep
inside the Earth! It took us years of scientific investigation and analysis of data to
form an understanding of the interior of the Earth. The main reason for this is that
even the deepest mines we have dug do not go beyond a few kilometres under the
surface, while the radius or the distance to the centre of the earth is over 6000
kilometres!

Our Earth



The earth is made up
of three main layers :
1. Crust

2. Mantle
3. Core

1. Crust: We live
on the outer part of the
earth which is called the
crust. You saw in the last
section how this layer
was formed. This layer
goes up to a depth of 100
kms. The crust mostly
consists of various kinds
of rocks.

2. Mantle: It exists at
the depths from 100 kms
to 2,900 kms. The upper part of the mantle is a pliable layer over which the crust
floats. This consists mainly of chemicals called silicates.

3. Core: It exists at the depths from 2,900 kms to 6,376 kms. It is composed of
dense and heavy substances like iron and nickel. It can be divided into two sub layers.

2
Mantle

Fig. 1.3: The interior of the earth.

Outer Core: 2,900 to 5,100 kms composed of liquid metallic material like
nickel and iron.

Inner Core: The solid inner core (5,100 — 6,376 kms) of the earth is made up
of Iron compounds and heavy substances like gold.

Interestingly, matter from deep inside the mantle shoots up through volcanoes
and fissures on ocean floors and cools down to form the earth’s crust. In many regions
on the earth, part of the earth’s crust enters into the mantle and once again becomes
molten. This constant process of formation and destruction of the crust explains the
fact that our Earth is still very active. The crust on which we live is still being changed

by earthquakes, volcanoes, subduction of land
and rise of mountains due to processes
The crust forms only 1% of the volume happening deep down inside the earth.
of the earth, 16% consists of the mantle

and 83% makes the core. e We cannot hope to travel to the
If we assume that the size of the earth is mantle to study it. But we can study
equal to the size of an egg, the thickness substances from the mantle. Can
of the crust is just about the thickness of you tell what these substances would

the shell of an egg. be and how we can get them?
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Movements of the Earth’s crust

The shapes and positions of the continents may seem
fixed at the time-scale of human experience. However,
when you look at how old Earth is, continents have
moved, collided, merged and then been torn apart
again. Mountains have risen and been razed to the
ground, oceans have formed and dried up, valleys have
A been carved and so on, during the course of earth’s
yedrs ago eventful history.

Purijaca

In the early 20th century, a German
meteorologist and geophysicist Alfred

Lawrasia & Wagener introduced the theory of

Tethys Sea continental drift to describe and partially
200 million explain the present arrangement of
yedrs dago

continents and ocean basins. He

" ndia postulated a massive super
“ Gondwanalens  cONtinent, which he called
Pangaea (Greek for "whole

Africa land"), as having existed 220
million years ago and then

breaking apart into several

- et large sections. He
135 million years ago Suggested that these
sections moved

away from each

Nomh Adane Other. Over millions

Eaepe OF  years, some
W, continents collided
with others. They are

l

f‘nulh-

menca still moving around.
Nuth America - Pangaea is a
10 million hypothetical cont-
NOArs (dgo

inent from which
present continents
originated by the
drift of Mesozoic era
' to the present.
Wagener hypoth-
esised that the

Fig. 1.4: Stages o
continental drift

Auspradin !



supercontinent of Pangaea broke up to form:

1. Laurasia or Angara land (present North America, Greenland, and all of
Eurasia north of Indian subcontinent) and

2. Gondwana land (present South America, Africa, Madagascar, India, Arabia,

e Look carefully at the map of the
world, do you find some continents
looking as if they are two pieces of
a jigsaw puzzle? Name those
continents.

e In which direction is Australia
moved?

o In which direction is India moved?

The Earth’s Grid System

Malaysia, East Indies, Australia and
Antarctica).

These two blocks were separated by a
long shallow inland sea called the Tethys Sea.

It took millions of years for the
continents to reach the present shapes and
positions on the globe. Even today, many of
the continents are moving very slowly, pushing
each other —we will read about this in greater
detail in the next chapter.

So far, we read about the process of formation of the Earth and its internal
structure. Now, we will see how it is shown on maps and globes.

Using an atlas to find latitude and longitude of places

You can find the latitude information in a standard atlas or online using Google
Earth. Here is one example of how to find the latitude and longitude information at
the end of the atlas where places are listed alphabetically, similar to the way words

are listed in a dictionary.

Example: Find the latitude and longitude information for Hyderabad.

Find Hyderabad, India in the list. Next to that, you will find information about
that place. This is a typical atlas listing:

Place Country
name name

(I

Latitude Longitude

1

Hyderabad India

(59) 17°38'N| | 78°48'E

{

Page number (The school atlas, survey of
India)

The atlas you use may present the information slightly differently, but these

elements will be there.

Social Studies

Free distribution by T.S. Government 2019-20



Now, find the latitude and longitude values for the other places in the list of
earthquake-prone places. Locate them on a world map. This will also help you to
understand the Pacific Ring of Fire and its earthquake-prone places.

On a globe, a network of latitudes and longitudes is drawn. This is called the
'Grid'. With the help of the grid, we can locate places and learn much about them —
how hot or cold it would be there, in which direction should we go to reach it, and
what time it would be there at any moment.

e In earlier classes we have studied about hemisphere. Let us revise it in the
image below.

= —_— e —

= LS

Northern hemisphere | | Western hemisphere
e = e “‘--\ . =
. ¢ N -
x/ \ 2 4
N
Southern hemisphere | | Eastern hemisphere

With the help ot the above maps complete the tollowing table.

Hemisphere Continents

Northeren hemisphere
Western hemisphere

Southern hemisphere
Eastern hemisphere

Latitudes

The horizontal circle that goes round the Globe exactly in the middle, at equal distance
from the north and south poles is called the ‘equator’, because it divides earth into (two)
equal parts. This is the circle designated as 0° latitude. Following the way angles are
designated in geometry, latitudes are expressed in degrees (°), minutes ('), and seconds (").
In many atlases, you will not find the minutes and seconds. Look at the fig.1.5.

From the equator, going towards the poles are a series of parallel circles. Each circle
is called a latitude. ‘Latitude’ comes to us from the Latin word ‘latitudo’ meaning ‘width’.

(5]



Latitude values range from 0° (equator) to 90°North (the North Pole) and 90°South
(the South Pole). There is no latitude less than 0° nor greater than 90°. Every
latitude must be designated with direction — N for ‘north’ or S for ‘south.’For the

equator, there is no north or south designation.
worth Pole 90°N

lﬂ'
Arctic Circle 66 5N

Morthern Hemisphere

Southern Hemisphere

1n
Antarctic Circle 66 3 =

Fig. 1.5: Latitudes ot

Some latitudes are given special names. These are related to the patterns of
sunlight falling on Earth that you would have studied when you learned about the
seasons and Earth’s revolution around the sun.

Equator is the largest among all the latitudes. All other latitudes on either side
gradually become smaller towards poles. At the poles, the 90°N and 90°S are not
circles at all! They are just points.

That half of Earth between the equator and north pole is called the northern
hemisphere — ‘hemi’ means half, hemisphere means half a sphere. The halfthat is
between the equator and the south pole is called the southern hemisphere. Counting
from one pole to the other, there are 180 latitudes (not counting the equator).

Longitudes

Latin gives us the word ‘longitudo’ meaning length, from which we get longitude.
Longitudes are not full circles. They are semi-circles connecting pole to pole.
Every longitude cuts across every latitude. The ancient Indian text, Surya Sidhanta
postulates a spherical earth and proposes a meridian (longitude) that passes through
Ujjain. Aryabhata knew of the meridians that passed through Ujjain, Lanka and
Rohtak. Varahamihira knew of all these meridians, including the one that go through
Alexandria. Ancient Indians knew the latitude of a place by measuring the inclination
of the polar star, Dhruva.

The longitude that passes through the astronomical observatory at Greenwich,
England is called the 0° meridian, Prime meridian, or Greenwich meridian.
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‘Greenwich’, though it is spelled that way,
1s pronounced GREN-ich, with accent on
GREN.

Several countries tried to fix a longitude
that passes through their own territory as the
0° longitude. However, England decided that
the Greenwich meridian will be the 0°
longitude. They ruled a large part of the
world at that time. So, everyone else ended
up following their system.

There are 360 longitudes. We organize
the main longitudes into two groups: 0° to
180° going east which are the east
longitudes, and 0° to 180° going west which
are the west longitudes. 0° and 180°
longitudes do not have direction markers.
Other longitudes have direction markers; for
example: 28°E for 28° East longitude,
127°W for 127° West longitude, and so on.
Each degree of longitude, just like a latitude,
can also be divided into minutes (') and
seconds (").

The longitude (180°) directly opposite
to 0° longitude is called the anti-meridian
(anti, means opposite to).The east
longitudes form the eastern hemisphere and
the west longtitudes form the western
hemisphere.

After all this, remember: latitudes and
longitudes are imaginary lines!

Longitudes and the question of time

It takes 4 minutes for the sun’s position
to move 1° of longitude. This means that
the time is different for each degree of
longitude. Here is an example: When the
sun is directly overhead at 10°E longitude,
the local time is 12:00 (noon). But it is

or Greenwich

=
Q| @
ElT
als
E
1.

West
Longitudes

East
Longitudes

South Pole

Fig. 1.6: Longitudes

Latitudes are also called ‘parallels’ because
they are parallel to each other! Simple!
Longitudes are also called ‘meridians.” We
get meridian from the Latin meridianus
meaning noon, that is when the Sun is
directly overhead (noon) at a given
longitude. So, longtitudes are related to
time.

Our Earth



11:56 am (ante meridian) at 9°E and 12:04 pm (post meridian) at 11°E. Obviously,
this can cause a lot of confusion.

Therefore, the world is divided into 24 time zones starting from the Greenwich
meridian, going east and west. The width of each time zone i1s 15° of longitude.
This means that the difference between one time zone and the next is 1 hour (15°
of longitude x 4 minutes per ° longitude = 60 minutes). As you go east from
Greenwich meridian, you add time; as you go west of the Greenwich meridian, you
subtract time.

When it is noon (12:00 in the day) on Monday at 0° longitude, it is midnight
(12:00 night) at the opposite longitude (the anti-meridian). Just to the west of
180°, the Tuesday is just beginning, while to its east Monday is just ending.

Notice that if you follow the

Time and travel calculated time zone boundaries, some

You know that the earth rotates on its axis. countries would have more than one time

And longitudes are imaginary lines we have . .
made. Hence there is a difference in the time  €xample, India would have two hour time

as you travel from east to west or west to.  zones. That means, the time between
east. When you are travelling West to East ~ western and eastern parts of India would
you gain time of 4 minutes as you cross every  be different by one hour, with the far-
longitude. But if you are travelling from East  flung northeast, even more different. This
to West you lose 4 minutes as you cross  is considered too complicated to be
every longitude. These are referred as EGA  yseful.

and WLS (EGA - East Gain Add, WLS - West
Lost Subtract).

zone with less than one hour division; for

In such situations, some countries
choose the time along one of the
meridians that pass through their territory
and follow the time of that meridian for the whole country. This time is called
standard time. For India, it is Indian Standard Time (IST), for Pakistan it is Pakistan
Standard Time, and so on.

The advantage of this is that in India, for example, wherever you are, it is the
same time. In countries which span a large number of longitudes, keeping time is
more complex. They may divide their country into more convenient time zones,
usually with one hour difference between one time zone and the next.

To avoid confusion of time from one place to the other, 82° 30’ Eastern longitude
is taken as standard Meridian of India and serves as the Indian Standard Time
(IST). The exact difference between Greenwich and IST is +5% hours.
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e Using your atlas, find out how many standard time zones do these countries
have: USA, Australia, Russia, Japan, Zimbabwe, and Chile.

e Swathi works for a call centre in Hyderabad. Her clients are in the USA. She
answers clients’ questions about the computer problems. She always works
during the night. Why is this? Use geography to find out!

Tease your brain!
When it is 12 noon in Greenwich (0°), what is the local time at:
(a) Mumbai (73° E)  (b) Chicago (87°30' W) (c) Sydney (151° E)

1. Big bang 2.Grid 3. Gondwana
4. Laurasia 5. Time zones 6. Standard time.

Improve your learning

L.

e

e oty 2

10.

Look at the map of India in an Atlas and identify latitude and longitude for the following
places: (AS))

Kanyakumari and
Imphal and
Jaisalmer and
Pune and
Patna and

Identify the words that match with Latitude and Longitude (parallel lines, vertical
lines, horizontal lines) (AS,))
Look at the world map of time zones on the next page. (AS,)
a) If you travel from New Delhi to Paris, which time zone are you moving to?
b) If you are travelling from Hyderabad to Tokyo, which time zone are you
moving to ? .
Why is it difficult to study the formation of the earth and its structure? (AS)
Read the paragraph under the heading  Internal structure of the earth” and answer the
question. (AS,)
How can you say that the earth is still very active?
What is a grid and how does ithelp us ? (AS))
Differentiate between a) Local and Standard time (b) Equator and Prime meridian(AS,)
If every state follows its local time then what problems would rise? (AS,)
With the help of your teachers, find out the standard meridian of the given
countries.(AS,)
1. Nepal 2. Pakistan 3. Bangladesh 4. England 5. Malasiya 6. Japan
Make a thought provoking poster on earth’s protection. (AS,))

Our Earth
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CHAPTER

People who study the Earth — the Earth Scientists — usually talk of four natural
realms on the Earth. Realms are areas which have some common features. These
are 1. Lithosphere, 2. Hydrosphere, 3. Atmosphere and 4. Biosphere.

You have read much about many of these in the earlier classes but in this chapter,
we will see some broad features of these spheres or realms, and how they are
interrelated and also how human beings interact with them.

1. Lithosphere: It is the solid crust or the hard top part of the Earth. It is
made up of rocks and minerals and covered with a thick layer of soil. (In Greek
‘Litho’ means stone or rock and ‘sphaira’ means sphere or ball.) It is not a smooth
surface as you see on the globe, but has high mountains, plateaus or high lands, low
plains, deep valleys and very deep basins which are filled with water (oceans). Many
of these features are shaped by wind and water. Portions of this crust, in the form
of dust etc., are mingled with the air too. When the lithosphere heats up due to
sunrays or cools down, it influences the air and water too. We and most other
living beings live on this realm. We use the rocks and soils and other things found
on this hard crust, in many ways.

2. Hydrosphere: The realm of e You have read about mining of

water is called Hydrosphere. (It comes minerals like baryte or coal. In what
from the Greek word ‘hudor’ meaning

water.) Some part of the water is found
deep down under the earth among rocks
(ground water or mineral water). It
comprises of the various sources of water
and different types of water bodies like
rivers, lakes, seas, oceans etc.

ways do you think does mining
affects the lithosphere, hydro-
sphere and atmosphere?

e Human beings consume a lot of
medicines like anti biotics to cure
sickness. How do you think does it

affect the lithosphere, hydrosphere
3. Atmosphere: The thin layer of air

that surrounds the earth is Atmosphere
(The Greek word ‘atmos’ means vapour).
It consists of a large number of gases
including oxygen, nitrogen, carbon
dioxide, water vapour etc and dust
particles.

Social Studies

and biosphere?

e Youmay have noticed that many of
the ‘scientific’ terms use are Greek
or Latin words. Why do you think
do they use Greek or Latin words?
Discuss with your teacher.



4. Biosphere: The realm of life including bacteria which live high up in the
atmosphere or in deep oceans constitutes the Biosphere. (From the Greek word,
‘bios’ means life.) As you may have noted above, life needs the presence of all the
three realms — land, water and air.

Now you can realise that these ‘realms’ are deeply interrelated and influence
each other. We will study about the first realm Lithosphere in greater detail. The
remaining will be studied in the next chapters.

What kinds of questions do you think would be answered in this
section? Tick them in the list given below:

* How does it rain ? * How do volcanoes erupt and earthquakes occur?
* Why are there mountains ? * Why are there valleys and gorges along rivers?
* How do the winds blow ?  « How are deltas formed ?

Landforms

Lithosphere deals with the land we live upon. As you saw in the last chapter, the
crust of the earth is uneven, the very low basins are now filled with oceans and then
there are the continents. These are known as ‘first order’ landforms or the primary
division of the earth’s crust into oceans and continents.

Fill up this empty map of the world by naming the continents and colouring them
brown and naming the major oceans and colouring them blue.

Map 1: World Map - Continents and Oceans

The surface of the continents is not even — they have plain low lands, plateaus
and high mountains. These are also, in a way, a result of the internal processes of
the earth . These landforms like mountains, plains and plateaus are called ‘Second
Order landforms’.
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The Jigsaw Puzzle and the Moving Plates!

In the previous chapter, we saw how many continents look like pieces of jigsaw
puzzle (Fig. 1.4); how scientists thought that, in the beginning, probably all continents
were held together and how they broke up and gradually drifted and came to their
present places. After years of careful study, geologists have concluded that all the
continents and even the oceans are actually situated on massive base of rocks called
‘plates’. There are about seven major plates on the Earth
and several minor ones. (The major plates are African,
North American, South American, Indo Australian, Tectonics comes from the
Antarctic, Eurasian and Pacific Plates. Among the minor Greek word —‘tekton” meaning
plates are the Nazca and Arabian plates). What is special carpenter or builder. It is
about these ‘plates’? These plates actually ‘float’ on the related to the Sanskrit word
mantle. They are constantly being pushed and therefore <akshan’ meaning carpenter.
keep moving slowly. They move so slowly that we can’t
feel the movement. As a result of this movement, one plate pushes another
neighbouring plate. The region where the two plates meet and push each other, a
lot of pressure is exerted by each of them on the other. One plate is pushed under
the mantle while the other plate is pushed up to form a chain of mountains. This
movement of plates is called ‘plate tectonics’. This process causes earthquakes
etc. Now, why are these plates being ‘pushed’? Who pushes them?

s}

Pacific Plate

.;b Antarctic Plate ___

Map 2: Map of World plates

Sea floor spreading: Geologists studying the crust under the sea have
discovered that under some oceans like the Pacific Ocean, there are mid ocean
ridges or ranges. They are formed by the lava rising up from the mantle. The
eruptions on the ridge create new ocean floor made of basalt rocks, which then
spreads laterally from the ridge. Thus, the mid-ocean ridges contain the newest
crust formed on the planet. This fresh crust is being slowly pulled away from the
ridge widening the ocean basin. This leads to what is called ‘sea-floor spreading’.

Social Studies The Natural Realms of the Earth



Drama at the margins:
The margins of the plates or the
boundaries where the plates
meet are the sites of highest
geologic activity. We saw how
new crust is formed leading to

warping, stretching of continent

formation of rift valley sea-floor spreading along the
Stage-1 : Continental cracks due to pressure of mid ocean ridges. Similarly, in
convectional currents other margins of the plates

where one plate meets another,
often the incoming plate dips
under the stable plate. In fact,
the incoming plate actually
goes into the mantle of the
earth and becomes molten due
to the heat of the mantle. The
plate thus going into the mantle
actually pulls the rest of the
plate with it. This, in turn, pulls
the newly formed sea floor
near the ocean ridges. For
example, the Indian plate (on
which the Deccan plateau of
south India ‘rides’) pushes the
Eurasian plate and goes under
it just where the Himalaya
mountains are. Just imagine —
one day in very distant future
the land you are standing upon
will go under the Himalayas
and join the molten mantle! In
fact, the Himalaya mountains
were formed by this process of
the Indian plate pushing into the

ancient ocean
Stage-2 :The cracked portion of the crust
collapses to form the rift valley or depression

mid-ocean ridge older ocean
Stage-3 : Oceans take the place of
depression, still the magma keeps rising to
form the cracks or fault

Stage-4 Ocean at present

Fig. 2.1: Sea floor spreading

e [ocate the Himalayas, Andes, and Rockies mountains. Why were they formed
in those locations? Suggest reasons.

e Are all rocks on the earth formed in the mid-ocean ridges?

e Geologists have found fossils of sea animals on the Himalayas. How do you
think are these fossils there on the Himalayas?

e Why do you think we don’t feel any of these mighty changes taking place on the earth? Is
it because they don’t affect us? Do you think these changes affect us at all?
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Eurasian plate (just as if you spread a sheet of cloth on a table and push it from one
side it will fold and form mountain like formations). Recently earthquakes are
occured in Nepal and Pakistan as the Indian plate subduct the Eurasian plate. Many
of'the plate boundaries are also charecterised by volcanic eruptions and earthquakes.
They are the most earthquake prone and volcano prone zones.

Slow Movements and Sudden Movements

In the above section, we saw two kinds of changes in the Lithosphere - first,
the very slow movements leading to the formation of the crust, movement of the
continental plates and their eventual return to the Mantle. Second, the sudden and
dramatic eruption of volcanoes and earthquakes. The sudden movements can be
destructive and cause much damage. At the same time, they also lead to changes in
landforms.

Volcanoes: See the figure
of a volcano. Volcanoes are .\
places on the earth’s surface Layers of lava and < g Lava
where molten material from the asfrflr;tlz)ﬁ 855 g Cenual vent
mantle erupts on the Earth’s
surface. This molten material is
also accompanied by steam,
smoke and various forms of
gases from the depths of the
earth. The smoke, ash and dust
spreads out in the atmosphere
while the molten materials cool
and form hard rocks called
‘Igneous rocks’.

Some part of the lava may Fig. 2.2: Structure of the Volcano
not reach the surface and may
cool under the surface and become rocks. These are called ‘intrusive landforms’.
They are usually covered with older rocks and are exposed sometimes due to

Volcanic bombs

A,

Side vent

Important volcanoes in the
world

Stromboli - Sicily
Mt Pelee - West Indies
Mount Vesuvius - Italy

Fujiyama - Japan
Cotopacxi - Equador
Mayon - Philippines

Barren,Narcondam - India

Fig. 2.3: Stromboli Volcano (most active volcano in the Kilimanjaro - Tanzania

world or light house of The Mediterranean sea)
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erosion of the covering rocks. A part of the lava which pours on the surface of the
earth forms the ‘extrusive landforms’. Not all of them come from volcanoes —
some of them are poured out of fissures on the earth’s surface and spread all around
e Write an imaginary description of them. Sl:lCh flows of lava, for exampl.e, occurred
many times on the Deccan leading to the

the damages that occur due to ) i
formation of the extensive lava plateau.

Volcanic eruption in an area.

The Pacific Ring of Fire

For many decades,
geologists noted the high
number of earthquakes
and volcanic activity £
occurring around the
‘Pacific Rim’ — the edge of p&
the Pacific Ocean basin.
About % of all active
volcanoes in the world lie
within the Pacific Rim. The
theory of plate tectonics
provided the explanation
for this pattern. Plate
boundaries are found all
the way around the Pacific Antartica
basin. Itis along these plate Map 3: The Pacific Ring of Fire
boundaries that many
volcanoes and earthquakes occur, giving it the name ‘The Pacific Ring of Fire.

External processes

We saw how rocks and mountains rise up due to the internal processes. External
forces like water and air are working vigorously to wear away the surface and the
interaction of these constructive and destructive forces gives rise to the great
diversity of present day landforms. These external processes, on one hand, wear
away the surface of the rocks and mountains, then they transport the worn out
particles and deposit them in low lands and basins. The process of wearing away
and deposition causes a general levelling of the surface.

This shaping of the landforms by wind and water is called ‘Third Order
Landforms’ by geographers. These land forms include features like carved
mountains, valleys, deltas, sand dunes etc. Processes like weathering, erosion,
transportation and deposition are largely responsible for these landforms.
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It is known as denudation process. Denudation is a continuous process. The
lowlands what we see today were once mountains and plateaus. Landforms
continuously keep changing due to denudation activities. But these changes occur
very slowly. The structure of mountains, plateaus and plains keep on changing through
a process known as erosion cycle or geomorphic cycle.

How air and water transform the surface of the Earth?

Rocks were formed out of the molten material coming from the mantle of the
Earth. These rocks, over millions of years, have been shaped into valleys and plains
of'loose soil, river valleys cut into mountains and plateaus etc. Now, how did this
happen?

Actually, the hard primary rocks are broken into smaller pieces. These smaller
pieces are cut off from the parent rock and carried lower down to other places and
deposited there. This process is formally defined as follows:

i) Weathering : Weathering is a process by which the gradual disintegration of
rocks by atmospheric forces or weather forces. The rocks, when exposed to heat,
expand and contract when they cool down. This happens every day during day and
night and year after year in summer and winter seasons. As surface rock contracts
and expands and contracts again, it gradually becomes brittle and begins to break
down. Water and moisture in the air also help in this process. Water reacts with the
chemicals of the rocks and further weakens the rock. These processes by which the
rocks are weakened and broken are called ‘weathering’. Look at a large cracked
rock and you will find that the colour of the internal core of the rock is different
from the outer layer — the colour of the outer layer changes due to this process of
weathering. You will find it easier to chip small
pieces of rock from the outer layer rather than
from the core of the rock.

ii) Erosion: Flowing water and wind have great power and can slowly wear away
or cut away the rocks and soil cover in higher places. Water acts in many ways, as
rain, river, flowing ground water, sea waves, glaciers etc. Wind too takes many forms
like storms, gusts, steady winds etc. The active wearing away of the earth’s surface
by these moving agents is called erosion.

e Why do you think are the rocks
harder inside than outside?

iti) Transportation: The eroded material, in the form of small rocks, gravel,
mud, fine soil etc. carried by winds and water, is called transportation. Rivers and
winds and even waves cut the soil and rocks from one place and take them to distant
places — sometimes hundreds of kilometers.

iv) Deposition: When the rivers and winds slow down, they do not have the
force to carry the material any more and they dump them. These dumped debris help
to form plains and river basins. Much of it is actually transported by rivers to the
sea, where layer after layer of these deposits accumulate at the bottom and over
time, get transformed into ‘sedimentary rocks’.

The Natural Realms of the Earth



All four aspects of this process are taking place simultaneously in different
parts of the world at different rates, depending on the nature of the slope, the structure
of the rocks, the local climate and interference by humans.

Work of Water

Can you recount the course of a
river from its source to its end — and
guess how it will erode, transport and
deposit rock materials?

The work of a river begins from its
very source, in the high mountains. The
flow of a river is very swift as it
descends the steep slopes and it exerts
a great force in cutting the mountain >,
vertically. As a result, a deep valley = e
develops, narrow at the bottom and g, 2.4: VShap ed Va”ey
wide at the top. This is usually called a V shaped valley. In this stage, water has such
force that it can move even very heavy and hard rocks.

Biggest Canyon in the world is on the
river Colorado. The Grand Canyon is 466
kms in length. Its depth is 1.6 kms and
width is 188m to 29km.

A}

Fig. 2.5: Grand Canyon

e Gorges are suitable for construction of
dams — can you think of the reasons for
this?

In some cases, where the rocks are very hard, the river cuts a very narrow valley,
the sides are so steep that ‘Gorges’ are formed. The Byson gorge in A.P. on the
Godavari, Indus Gorge in Kashmir are examples of this. Another important erosion

£ ; ' form is Canyon. A Canyon is characterized
by steep side slopes and may be as deep as
a gorge. A gorge is almost equal in width at
 its top as well as its bottom. In contrast, a
g canyon is wider atits top than at the bottom.
: The water falls are numerous in the
i mountain areas where changes of slope are
~ more abrupt. The water falls with great force
o e - and digs out the rock beneath to form a
F ig. 2.6: Indus Gorge - ‘plunge pool’.
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As the river enters the plain, the slope is
gentle and the river also slows down. Now, it
does not have the force to carry heavy particles
and deposits them on its banks or on its bed.
Sometimes, when the river is flooded, it has
greater force and cuts the soil (called silt) and
when it is not in flood it deposits silt. A layer of
sediment is thus deposited during each flood
gradually building up a fertile flood plain. This
is how vast flood plains like the Ganga Plain or
the Krishna-Godavari plains were made. When
the flood water comes again, the river bed may
have become too high as a result of the
deposition. Then it changes its course and cuts
new path. This results in the river constantly
changing is course in a plain. In its flood plain,
the river often forms meanders — gentle turns
like a snake (See fig. 2.8). Due to deposition
along the sides of the meander, the ends of
meander loop comes closer and closer. In due

course of time, the meander loop cuts off from

the river and forms a cut off lake which is called
ox-bow lake.

(3 Beforeflood

i

Flood-srage warer level

{b) During flood

Thin and fine sediments
deposited over outer
parts of floedgplain

Thickest and coarsest
sediments deposited
at channel edges

(£} After many flaods

Fig. 2.7: Formation of flood plain

e How are the waterfalls ar

useful? Explain. §

e Collect information about the

waterfalls in our state.

e Collect some of the pictures o

waterfalls.

|y )

Do you know?

1. The highest waterfall in the world

is Angel falls - its height is 979 mts,
on river Churun, in Venezuela.

2. The second highest waterfall in the

world is Tugela falls - its height is 947
mts - on river Tugela, in South Africa.

. The highest waterfall in India is

Kunchikal falls - its height is 455
mts - on river Varahi, in Karnataka.

Fig. 2.8: Meanders

When a river reaches the sea, the fine material which has not yet dropped is
deposited at its mouth forming a delta. The word Delta is originated from the

Greek alphabet delta (A).

Social Studies
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e Compare the action of the river in the mountains and in the plains. In what ways are
they similar and different?

e Why is a flood plain more suited to human habitation compared to mountains?
e What are the dangers of living on the flood plains?
e Recall the life of people living in the hills or flood plain that you may have read of.

Work of Glaciers ‘ W

In very cold regions like the Himalayas or
the Alps, it snows heavily — they get snow fall  The largest delta in the world is
instead of rainfall. This snow accumulatesand Sunderbans. Itis formed at the

hardens into ice. As it accumulates, it flows Mouths of rivers Ganga and
Brahmaputra. The rivers Krishna

and Godavari together make two
large deltas in Andhra Pradesh.
Look for these on a map of India.

slowly down till it reaches warm area where
the ice melts and a small river starts. This is
how the river Ganga is formed from the
Gangotri Glacier in the Himalayas. Slow
movement of a mass of ice (a river of ice) is called a Glacier. The movement of
glacier is very slow unlike water flow. The movement would be a few centimeters
aday or even less or more. Glaciers basically move because of the force of gravity.
A glacier erodes through a process called ‘plucking’, in which it lifts pieces of
rock and transports them. These pieces of rock and moving ice together act like a
sandpaper on the surface of the rock over which they flow. Just as a sandpaper
removes small particles of the wood, the glacier acts as an abrasive and erodes the
bed rock. Through this dual process of

Fig 29: cier ) . .
« plucking and abrasion, glaciers create a U

N _ shaped valley.

As the glacier melts and becomes water,
it does not have the force to carry the large
rocks which it leaves behind in the form of
huge rugged boulders. Smaller particles and
pebbles are left on the bed of the glacier. The
glacier brings small pebbles, cobbles, sand
etc. with it. All these debris, known as till,
are acquired by the glacier from mountainous
slopes, side valley, floors etc. The till which
cannot be carried by a glacier is deposited
S around various parts of the glacier. The
deposition of this till is called moraines.

Melting of glacier
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Work of waves

The erosion and deposition by the sea waves

Seacave Sea Arch

gives rise to coastal landforms. As sea waves =

continuously strike at the rocks, cracks develop
in them over time. Gradually, hollow caves are
formed on the rocks. As these cavities become

bigger and bigger, only the roof of the caves |

remain, and form ‘Sea Arches’. Further, erosion
breaks the roof and only walls are left. These
walls like features are called stacks.

The steep rocky coast rising almost
vertically above sea water is called Sea cliff.
When sea cliffs weather further, they form
rugged capes and bays. A cape is head land

cutting out into the sea. A bay is wide mouthed -

recess in the line of the coast. The sea waves
deposit sediments along the shores forming
beaches etc.

“Stacks  Seacliff
Fig. 2.10: Coastal landforms

Work of wind » N\ 2

In the previous section, we read about the changes caused by water on the
lithosphere. In this section, we shall read about the changes in the atmosphere —
particularly the movement of the winds. Wind is a dominant agent in the hot deserts.
About 1/5" of the world’s land is made up of deserts. Some are rocky, others are
stony whereas others are sandy. Strong winds carry sand and fine soil which strike
the large rocks. These too act as abrasive sandpaper and erode the hard rocks. The
wind action creates a number of interesting erosional and depositional features in

the desert.

Fig. 2.12: Inselberg
Inselberg: The isolated residual hills rising abruptly from
the ground are called inselberg or Island Mountain. They

Mushroom Rock: Winds erode the lower section of the
rocks more than the upper part. Therefore, such rocks
have narrower bottoms and wider top. They looks like
mushrooms. So, they are called mushroom rock.

Fig. 2.11: are characterised by their very steep slopes and rather

Mushroom rock rounded tops
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Sand Dunes: Due to weathering and persistent wind action, there is a large
accumulation of fine sand in many deserts. These form ‘sand dunes’. These are
unstable hills of sand which move with strong winds. They form a number of
shapes as they move and settle down.

The fine dust blown beyond the desert limit is deposited on neighbouring
lands. Usually, it is yellow in colour and is very fertile. This soil is called ‘Loess’.
Loess is, in fact, fine loam, rich in lime, very coherent and extremely porous.
The plains formed by the deposition of loess are called Loess Plains.

o

Fig. 2.13: Various types of sand dunes in Sahara desert

l e Compare the Loess Plains with a Delta. What
similarities and differences do you see between
them?

Action of Vegetation and Human beings

In this section, we shall briefly examine the impact of biosphere on
Lithosphere. In what ways do you think does vegetation — trees, plants and grass,
affect rocks? They contribute to the weathering of rocks by driving the roots into
fine cracks or holes in the rocks. They also enable water and moisture to enter
into the rocks which further enables weathering. On the other hand, the plant or
grass cover on the soils prevents easy denudation or transportation of soil by

: : ind ter.

e Can you discuss in the class how the wingorwatet
following human actions impact the Human beings, especially after the
lithosphere? Industrial Revolution, have had a major

i. Mining ii. Building cities with bricks  rq]¢ in transforming the crust on which

and cement iii. Agriculture iv. Dams we live.
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1. Plate tectonics 2.Igneousrocks 3. Sedimentary rocks
4. Loess plains 5. ‘U’ shaped valley

Improve your learning

1. Find the odd one out in the context of lithosphere and give reasons for your choice
Byson gorge; Grand canyon; Ozone; Thar desert. (AS))

2. How is the lithosphere formed? (AS))

3. How are the continental plates formed and how are they eventually destroyed? (AS))

4. List out the landforms formed due to the river work. (AS))

5. Draw atable as given below and fill information. And write a small paragraph to explain
the similarities and differences that you can think of in the context of earth’s external
changes. (if there is no information available in the text, leave the columns blank) (AS))

Wind Water Glacier
Landform
Process

6. Why are Glaciers not found in your surroundings? (AS )

7. How are Beaches formed and name some Beaches. (AS))

8. How is the human lifestyle responsible for extension of deserts? (AS,)

9. Find out the order of the landforms for the following: (AS))

S.No. Landform Order of Landform
1 The Himalayan Mountains IT order Land form
2 The Pacific Ocean
3 Asia Continent
4 Byson Gorge
5 Jog waterfall
6 Rocky mountains
7 The Indian Ocean
8 The great rift valley

10. Draw the map of world plates by observing map 2. (AS,)

11. Read the para under the title ‘Erosion’ on page 20 and comment on it. (AS))

Collect newspaper or magazine articles and news on earthquakes and volcanoes. Prepare
an illustrated file on these —how do they happen and how they affect human life.
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CHAPTER

It has been raining on Earth for thousands of years. Have you ever thought
about why the water in the seas and oceans never dries up? Less than 1% of water
that reaches the earth is useful to human beings. Can this water meet the necessities
of all living beings? To know the answers to all these questions, let us read about
the Hydrological cycle.

Hydrological Cycle o N

Water is a cyclical renewable resource. It can be used and reused. Water goes
through a cycle from oceans to land and then from land to the oceans. The water
cycle has been going on for billions of years and all the life on earth depends on
it.

Hydrological cycle is the circulation of water in different forms i.e., liquid,
solid and gaseous phases. It also refers to the continuous exchange of water between
the oceans, atmosphere, land surface, sub surface and all the living organisms.

The hydrological cycle is sometimes expressed as
RF=RO+ET

Where RF (Rain Fall) includes all types of precipitation, RO is run off, ET is
Evapo Transpiration.

There are six stages in the water cycle.

e Evaporation e Transportation e Condensation
e Precipitation e Run off e Groundwater

Evaporation: Water is transferred from the surface of Earth to the atmosphere
through evaporation, the process by which water changes from liquid to gas. Sun’s
warmth heats up and evaporates the water from the earth’s surface. Land, lakes,
rivers and oceans send up a steady stream of water vapours through this process.
Plants also lose water to the air through transpiration.

Transportation: The movement of water through the atmosphere specifically
from over the ocean to over land, in the form of clouds is transportation. Clouds
are propelled from one place to another by either upper air circulation, surface-
based circulations like land and sea breezes or other mechanisms.

Condensation: The transported water vapour eventually condenses, forming
tiny droplets and clouds.
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Fz. 3.1: Hydrologica cyéle.

Precipitation: The primary mechanism for transporting water from the
atmosphere to the surface of the earth is precipitation. When the clouds meet cool
air over land, precipitation, in the form of rain, sleet or snow is triggered and water
returns to the land (or sea).

Run off: Most of the water which returns to land flows down the hills as run
off. Some of it penetrates into the land and charges the groundwater while the rest,
as the rivers flow, returns to the oceans where it evaporates.

Groundwater: Under  special

. Reservoir Percentage
circumstances, groundwater can even flow e T A T
upward in artesian wells. The flow of 5
groundwater is much slower than runoff. O : 97.2169 %

The hydrological cycle is not a simple Icecaps and glaciers 215%
process of circulation of water between ocean, | Groundwater 0.61 %
atmosphere and the land. There are a number | Inland seas 0.0089 %
of sub-cycles operating within it. Lakes 0.008 %
Water Sources Soil moisture 0.005 %

97.2169% of water is saline ocean water Atmosphere 0.001 %
and only 2.7831% is fresh water. The greatest | RiVers 0.0001 %
portion of the fresh water (69.56%) is in the | Biosphere 0.0001 %
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form of ice and permanent snow cover in the Antarctica, the Arctic and in the
mountain regions, 30.1% exists as fresh ground waters. Only 0.34% of the total
amount of fresh water on the earth 1s concentrated in lakes, reservoirs and river
system, where it is most easily accessible for our needs and absolutely vital for the
water ecosystems.

Oceans

Continents and oceans are the first order relief features of the earth. The large
water bodies are called oceans. The geographers have divided the oceanic part of
the earth into five oceans namely: The Pacific Ocean, The Atlantic Ocean, The
Indian Ocean, The Southern Ocean (Antarctic Ocean), and The Arctic Ocean.

The word ‘sea’ is often used interchangeably with ‘ocean’, but strictly speaking,
a sea is a body of saline water, partly or fully enclosed by land.

The major oceanic divisions are defined in part by the continents, various
archipelagoes and other criteria. See the table below for more information: Note
that the table is in descending order in terms of size.

Rank| Ocean Notes
1 The Pacific ocean Separates Asia and Oceania (Australia, New Zealand, Papua
New Guinea together) from the Americas.
2 The Atlantic ocean | Separates the America from Europe and Africa.
3 The Indian ocean Washes upon Southern Asia and separates Africa and Australia.
4 The Antarctic ocean | Sometimes considered an extension of the Pacific, Atlantic and
(Southern ocean) Indian oceans which encircles Antarctica
5 The Arctic ocean Sometimes considered a sea of the Atlantic, which covers much

of the Arctic and washes upon North America and Eurasia.

yy b ow? Formal oceanographic investigation

Millions of years ago, oceans were began only with the British expedition of
combined together. The single super Challenger, the first successful world wide

ocean was known as ‘panthalsa’. deep-sea expedition.

Relief of the Ocean

The ocean basins are in many ways similar to the land surface. There are
submarine ridges, plateaus, canyons and terraces found within oceans. Ocean floor
is divided into four parts.

1) Continental Shelf: The continental shelf, with a depth of up to 200 mts,
occupies about 7.6% of the ocean area. It is the border zone between land and sea.

The largest continental shelf is Siberian shelf in the Arctic Ocean, stretching to
1,500 kms in width.
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Continental Shelfis important because:

Oceanic Trenchs

Fish wealth is more in this region.

Building seaport is possible here.

Continental Shelf

Fig 3.2: Ocean floor

Deep Sea Plain

Crude oil, natural gas are found here.

Mid Oceanic Ridge

2) Continental Slope: The Continental slope is spread from 200 mts to 3,000
mts depth, with a complex relief. It comprises of 15% of the ocean area. The
continental slope boundary indicates the continents. Submarine canyons have also
been observed in this region. These are formed by the process of erosion of glaciers

and rivers.

3) Deep Sea plain (or) Abyssal Plain: Deep sea plains are gently sloping
areas of the ocean basins. These are the flattest and smoothest regions of the world.
The depths vary between 3000-6000 mts. It covers about 76.2% of the ocean basin.

4) Oceanic deeps (or) Trenches: These are
large narrow trenches that plunge as great ocean
deeps to a depth of 6,000 mts. Contrary to our |spbaths — A line joining points on
expectations, most of the deepest trenches are not  the sea bed at an equal vertical
located in the midst of oceans. They are found more distance beneath the surface.
close to the continents. That is why they are very sometimes referred to as depth
significant in the study of plate movements. Asmany contours.
as 57 deeps have been explored so far.

Do you know major ocean trenches?
SI. No Name of the trench Ocean Depth (mts)
1 Challenger (or) Mariana The Pacific Ocean 11,022
2 Puertorico (or) Naves The Atlantic Ocean 10,475
3 Java The Indian Ocean 7,450
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Salinity of the Ocean

Have you ever eaten food without salt? Was it tasty? Did early human beings
use salt in their food? Where is salt available other than the oceans? Is salt used
just for taste or for any other reasons? Is water salty in your village tank? If not,
why is ocean water salty? Did you know that using salt as a medium of protest,
Mahatma Gandhi had led the civil disobedience movement (or) Dandi march which
was one of the biggest freedom movements in the world?

Have you ever wondered why the oceans are filled with salt water instead of
fresh water? Where did the salt come from and is it the same salt you find on your
dining room table? Most of the salt in the oceans come from land. Over millions
of'years, rain, rivers and streams have washed over rocks containing the compound
Sodium Chloride (NaCl), and carried it into the sea. You may know Sodium Chloride
by its common name table salt. Some of the salt in the oceans comes from under
sea volcanoes and hydro thermal vents. When water evaporates from the surface
of the ocean, the salt is left behind. Over millions of years, the oceans have
developed a noticeably salty water.

Salinity is the term used
to define the total content of
dissolved salts in sea water.

Saline water Itis calcylated as the. amount
Sea water, salt lakes of salt (in grams) dissolved
e ates in 1,000 gms of sea water. It
is usually expressed as parts

per thousand (%o) or PPT.

) Generally speaking, the
Brackish water average salinity of the oceans
E%%a;'.;‘f angroves, SWemPS - is 35% or about 35 parts of
salt in 1,000 parts of water.

All sea water contains large

amounts of dissolved

mineral matter, of which

Sodium Chloride or common

Fresh water salt alone constitutes 77.8%o.

Ponds, lakes, rivers, streams
0-5 ppt Do You Know?

River water contains 2%o
of sodium chloride.

Fig. 3.3: Water Salinity
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Factors affecting salinity on the surface layers of the Ocean:
1. Evaporation and precipitation.

2. In coastal regions, by the fresh water flow from rivers and in Polar regions,
by the process of freezing and thawing of'ice.

3. Winds by transferring water to other areas.

4. The ocean currents.

Highest Salinity in Water bodies Lowest Salinity in Water bodies
1) Don Juan Pond — Antarctica — 440%o 1) Baltic Sea — 10%o

2) Lake Retba — Senegal — 400%o0 2) Hudson Bay — 3-15%o

3) Lake Vanda — Antarctica — 350%o (Source : worldatlas.com)

e Give reasons for the low salinity

Isohaline: A line joining the points in th l ,
i ine joining the points in the of Baltic sea.

ocean having the same degree of salinity.

Ocean Temperature

When compared to land, the temperature in the oceans does not show much
variation. But these little variations show great impact. For example, the activeness
of South West monsoon in India is affected by ‘El Nino’ and ‘La Nina’. These are
the effects caused by the changes in temperature in the Pacific Ocean. The ocean
temperature is influenced by latitudes, winds, ocean currents, unequal distribution

oftand and changs oggsons.

Normally, the temperature in the
The highest temperature is recorded in Inland

oceans varies from — 2°C to 29°C. S H < the hiohest in Red S
Vertical Distribution of iEa;.gocetemperature is the highest in Red Sea

Temperature: As one goes deep

inside the oceans, the temperature decreases. The fall in temperature is very steep
for the first kilometre. After that, there is a steady decline upto a depth of 5
kilometres. Below that, the temperature is steady at about 2°C.

Ocean Currents

The ocean current is the general movement of a mass of water in a fairly defined
direction over a great distance. The ocean currents are sometimes called ocean
rivers. Ocean currents may be classified, based on temperature, as cold currents
and warm currents.

Generally, warm currents flow towards the poles, cold currents flow towards
the Equator. Ocean currents are classified as stream and drift, based on their speed.
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The ocean water current which flows speedily is called a stream and that which
flows slowly is called a drift.Ocean currents are caused by the following factors.

1. Centrifugal Force: The Centrifugal force at the equator is greater than that
at the poles because the great circles at the time of revolution coincide with the
equator. The variation of these forces makes the equatorial water to move towards
the poles.

2. Effect of Winds: The stresses due to wind and the wind movement modifies
the direction of the currents. Due to the frictional gliding of winds, water is dragged
along the wind direction. Thus, a wind at the speed of 50 miles per hour will produce
a current whose velocity would be 0.75 miles per hour.

3. Precipitation: The equatorial areas receive the greatest rainfall. Hence, the
sea level is higher. As a result, water moves north and south from the equator.

4. Solar Energy: Heating by solar energy causes the water to expand. That is
why, the ocean water is about 8 cm higher in level near the equator than in the
middle latitudes. This causes a very slight gradient and water tends to flow down the
slope.

Salinity, density differences, melting of ice also affect the ocean currents.

Ocean as a Resource

Most life on earth is under the water. Human beings still have not finished
identifying all the different forms of life in the oceans. Human beings have depended
on oceans for their food and livelihood from the ancient times. Oceans provided
abundant food resources like fish and salt. We also use the sand, gravel etc. for our
industries or housing. Humans extract minerals like chlorine, fluorine, iodine from
it. Ocean waves are used for generating power. Ocean floor is mined for oils. Oceans
also provide us with
gems and pearls. For
centuries, we have
~created our civilisations
~ onits shores and traded
~~ across with each other
- travelling on them.

Yet today, oceans
have also fallen victim
to our exploitation.
Many large fish like
! whales have been
disappearing. Oceans
have also become
dumping ground for

plastic and other forms
Fig. 3.4: Petroleum drilling at Bombay High of toxic waste.
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Access of Pure Water 1. Stream
69.56% | Ice and snow )
2. Drift
30.10% | Underground water
0.34% | Rivers, lakes and reserviors 3. Ocean currents
100.0% | Total 4. Transpiration

Improve your learning

1. Find the odd one out and give an explanation for your choice. (AS))
(i) a)evaporation b)condensation c) salination d) precipitation
(i1) a) tectonics b) centrifugal force c) solar energy d) precipitation
2. Correct the false statements. (AS))

a) Ocean trenches can be located near the continents

b) Relief features of the oceans are like plains

¢) Most salt in the seas is washed into it from land over centuries

d) Temperature of ocean water remains the same across the globe

3. Do you think that the description of blue planet is accurate? Describe any one way
in which your activity impacts its oceans. (AS )

4. Why are there differences in the salinity of oceans? (AS))
5. How is human life dependent upon oceans? (AS,)

6. Observe the map 1 on page 35 and write down the names of a few warm and cold
currents.(AS,)

7. Read the para ‘Ocean as a Resource’ on page 33 and comment on it. (AS))

Prepare a list of currents which are found in the Pacific, Atlantic and Indian oceans.
Identify the cold and warm currents in different oceans. Fill in the table.

The Pacific Ocean The Atlantic Ocean The Indian Ocean
Warm Cold Warm Cold Warm Cold
currents currents currents currents currents currents
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CHAPTER

In the previous chapters, you read about Lithosphere and Hydrosphere. In
this chapter, we will read about Atmosphere.

We breathe the oxygen present in the air. Living beings can’t live without it.
When we breathe out, we give out carbon dioxide. Apart from giving oxygen to us,
atmosphere also makes life possible for us in many other ways. For example, it
prevents the harmful rays of the sun from reaching us. Green plants take in the
carbon dioxide present in the atmosphere, use sunlight and water to photosynthesis,
and we end up getting delicious fruits, vegetable, grains etc. from them. These
give us proteins, carbohydrates, sugars, fats, minerals, and other nutrients that we
need to live. It is the atmospheric winds that transports water from the oceans to
the continents in the form of rain. Without this, the different types of rocks would
not erode. This means that different kinds of soils would not be available. So, we
would not be able to grow different kinds of crops.

We wouldn’t be able to enjoy the cooling monsoon rains, the scents of
fragrant flowers, and the sounds of music in the absence of atmosphere. We
would not be able to fly the beautiful kites as there would be no wind. Birds
would n’t fly or soar in the sky. Flags would not flutter.

Fig. 4.1: A picture of Earth taken from about 22 km above the Earth. The
atmosphere is that thin blue band between Earth and the black colour of space
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e What will happen if water vapour is not

e Our skin dries up more during winters.

Atmosphere is a sea of gases surrounding the Earth. In a sense, we are all
swimming in a sea of gases (just as fishes swim in a sea of water). When we
compare it with the size of the Earth, atmosphere is a very thin blanket surrounding
Earth. The atmosphere is about 1,000 kms thick. [National Aeronautics and Space
Administration (NASA), the space agency of the USA] gives this description: if
Earth were the size of a basketball, the atmosphere would be like a thin sheet of
plastic wrapped around it.

Being composed of gases, the
atmosphere exhibits all the properties of
gases — it compresses and expands and it
has no shape. (Gas can be stuffed more and
more into a small space like you do it in
your cycle tube — this is compression of gas.) There are many gases in the
atmosphere, but oxygen (about 21% in volume) and nitrogen (about 78% in volume)
dominate. Other gases are present in very small percentages; these include argon,
neon, carbon dioxide (about 0.03% by volume), methane, ammonia, ozone etc.

present in air?

Why?

Water vapour accounts for about 0.4% of volume in the atmosphere, but most
of'it is close to the surface (within about 6 km above Earth). Yes, water vapour is a
gas! No, the clouds that you see in the sky are not water vapour, they are water
droplets.

Apart from these gases, the atmosphere also has fine dust particles; these are
called particulates. Particulates may come from natural processes (for example:
sand storms over deserts and natural forest fires) and from human activity (for
example: burning forests, burning petroleum and industrial emissions).

These particulates can change the atmospheric conditions that may be beneficial
for life on Earth. Have you ever seen a beautiful, bright orange sunrise or sunset?
Particulates in the atmosphere cause that bright colour! And that rainfall you love
to play in? The hail stones you love to

e List out some of the ways in which
particulates in the atmosphere are
beneficial and harmful to us.

. @ Why is atmosphere important for us?

e Can you imagine why life is not
possible on the Moon?

Structure of the Atmosphere

collect and eat? The particulates make these
also possible. The particulates can also
cause problems by altering the temperature
and rainfall patterns. For example: they can
make it difficult for people to breathe, they
can settle on leaves and make it difficult
for plants to breathe and photosynthesise.

Just like the interior of the earth is arranged as layers, atmosphere too is

arranged into various layers, having different compositions. Can you imagine the
layers? It is not an easy job to study the structure of the atmosphere which is very
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widely spread. Scientists research about it through air balloons, satellites etc. On
the basis of chemical composition, the atmosphere is divided into two broad layers:

1) Homosphere

2) Heterosphere

Homosphere: Homosphere extends up to a height of 90 kms. It consists of
three layers: Troposphere, Stratosphere, Mesosphere. It is characterised by
uniformity in composition of gases like nitrogen, oxygen, argon and carbondioxide.

Heterosphere: The layer above 90 kms of the homosphere is called
heterosphere. It has a heterogenous composition and hence, the name heterosphere.
It has two layers called Thermosphere and Exosphere.

Atmosphere can also be divided into various layers based on density and
temperature.
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Fig. 4.2: Structure of the atmosphere

1. Troposphere: Troposphere is the lower most layer of the atmosphere. Its
average height is 13 kms and extends roughly to a height of 8 kms near the poles
and about 18 kms at the equator. Thickness of the troposphere is greatest at the
equator because heat is transported to greater heights by strong convectional
currents, greater sinking of air near the poles.



It contains about 75% of the total gaseous mass of the atmosphere and
practically all the moisture and dust particles. The entire weather phenomenon
happens in this sphere. The temperature in this layer decreases as we go higher
which is known as Normal Lapse Rate. Condensation, evaporation, precipitation,
rainfall, cyclones etc. occur in this layer.

2. Stratosphere: This layer extends up to a height of 50 kms. This layer is
almost free from clouds and associated weather phenomenon, making conditions
most ideal for flying jet aircrafts. One important feature of stratosphere is that it
contains ozone layer. The temperature increases as there is increase in altitude.

3. Mesosphere: It extends up to a height of 80 kms. Meteorites burn up as they
enter this layer from the space. Temperature starts decreasing with the increase in
altitude.

4. Thermosphere: It extends up to 400 kms. In thermosphere, temperature
rises rapidly with increase in height. It contains electrically charged particles known
as ions. Radio waves transmitted from the earth are reflected back to the earth by

. S : th ions. It is also k
In which layer is life present in the poe ons 15 aIs0 known as

Ionosphere.
atmosphere? .
. . 5. Exosphere: 1t is the upper
About which layer do we have very little .
most layer of the atmosphere. This
knowledge?

1s the highest layer and very little is

Which layer of the atmosphere is ideal for known about it.

flying jet aircrafts? Why?

Pressure Belts and Planetary Winds

Air Pressure: The air around us is composed of gas molecules (very tiny
particles). These molecules are constantly pushing each other or any object that
comes their way. This push effect they exert together on any object is described as
Air Pressure. Thus, air exerts pressure not only from the top but also from the
bottom and all the sides of an object that it is exposed to air on those sides.

The pressure of air increases if there are more molecules present — This usually
happens on the surface of the earth — as the earth pulls most of the air molecules to
its surface due to its gravitational pull.

However, this changes when the air is heated up. When gas molecules are heated
up (usually due to the heating of the Earth’s surface), they get a lot of energy and
start moving very fast. This initially would mean an increase in pressure as they
will push the object more. However, the energised molecules start flying off higher
and higher. Remember they have more energy now to defy the pull of the earth!
When more molecules go to higher reaches of the atmosphere, the places near the
earth will have less of them — this means less pushing around or less pressure.
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That is why geographers say that when it gets hot, the air pressure becomes low
and when it becomes cool, air pressure increases. In simpler terms: if one increases,
the other decreases — this is called an inverse relationship.

When heated air rises, it starts losing the energy (in the form of heat) that it got
from Earth’s surface. When the energy decreases, the molecules slow down,
become more sluggish, and get closer to each other — air becomes cooler and
denser. Dense air starts falling back towards Earth’s surface due to gravity. They
don’t have enough energy to fight against gravity any more! Wherever this cool air
descends, the air pressure increases.

That is not all. When any part of the earth heats up and causes low pressure, it
means that there is more vacant space and less molecules. Now, air from other
parts where the pressure is higher moves towards this vacant place. It is not difficult
for them for they have to only move along the earth’s surface and thus need not go
too much against gravity. That is why we say that wind flows from high pressure
areas to low pressure areas.

Pressure Belts

The Earth’s surface does not heat uniformly. Land heats up faster than sea. The
land which is deep inland heats up faster than the land near the sea. So the air above
the land gets heated more quickly. Water takes more time to heat. So the air above
water gets heated more slowly.

However, when it comes to cooling, land cools faster and water cools down
slower in comparison to land. So, the heating and cooling is happening at different
rates in different places. Therefore, the pressures are also varying from place to
place.

There’s even more! You have learned about the relationship between latitudes
and seasons. You learned that the tropical latitudes receive the most intense amount
of solar radiation and are hotter than temperate or polar latitudes that receive less
intense solar radiation. Hence, the tropics are hotter than the rest of the world. So,
with temperature variation there is pressure variation around the world.

Just as water moves from a higher place to a lower place and heat moves from
warmer objects to cooler objects, air moves from areas of higher pressure to areas
of lower pressure. When air moves like that, we call it wind.

If it moves at a slow pace and we feel comfortable in it, we call it a breeze. If
the wind comes in a short and fast burst, we call it gust. If it moves very fast and
blows things around, we call it a storm. Along the Andhra Pradesh coast, we
experience cyclones which are very high-speed winds.

Winds are constantly moving all over the world. At the equator, the high
temperature heats up the atmosphere and the hot air rises, creating lower pressure
at the Earth’s surface around the equator. This low-pressure belt (it is like a belt



around the Earth!) is called equatorial low pressure belt or the Inter-Tropical
Convergence Zone (shortened to ‘ITCZ’). As this air rises, it cools and starts
descending. But it cannot come back from the same path that it took when it went
up. As it reaches the higher layers of the atmosphere, the air spreads away from the
equatorial region towards northern and southern hemisphere. As it spreads, it also
starts descending — it is cooler, denser, and so starts to sink back to Earth. Where
it descends, we find the pressure is higher and this phenomenon is called sub tropical
high pressure belt.

Having come down, as the air hits the Earth’s surface, it splits into two parts -
one part again rushes towards the equatorial lower pressure area. When they get
there, they get heated again and rise. Thus, the equatorial cycling of wind continues.

The other part is pushed towards the next higher latitudes where the pressure is
lower. To understand the process better let us call these winds “A.” (Remember,
“A” 1s not an official name for these winds, we are using it for convenience.)
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Fig. 4.3:Pressure Belts and Planetary winds
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The air in the areas near the north pole and south pole is so cold that the air
there is at higher pressure (polar high pressure belt) than in the area around the
latitudes, along the Arctic Circle (in the north) and the Antarctic Circle (in the
south) (sub polar low pressure belt). So, the polar winds rush towards these lower
pressure areas. There, they meet the “A” winds.

A Projectile fired northward B Projectile fired southward

Fig. 4.4: Diagram showing Coriolis effect

Normally we would have expected the winds to move in a straight line from
north to south, or south to north from the temperate zone to the tropic zone.
(remember that temperate zones are there both to the south and north of the Equator.)
But actually the winds move slightly to the right in the northern hemisphere and to
the left in the southern hemisphere. This is because of the impact of Earth’s rotation
on its own axis. This effect is called ‘Coriolis effect’, having ‘0’ effect near the
equator and maximum effect near the poles.

Thus, the atmosphere is always surrounding the earth on all sides in circulation.
The winds play a very important role in the weather and climate patterns around the
world. They have also played a very important role in history. For example, Vasco
da Gama found the sea route to India using winds to power his ships. He was able to
transport and trade large quantities of pepper, cinnamon etc. to Portugal because
of this. In this way, these winds also were crucial to the establishment of the
Portuguese rule over Goa.

Remember, there are also many small local variations in the wind patterns.

2 Social S



Classification of Winds

Depending upon the speed of the winds, their features, their directions and the
way they occur, winds are classified into three types :

A. Planetary winds - Present on the planet as a whole through out the year.

B. Seasonal winds - Restricted to regions or seasonal in character.

C. Local winds - Local in character.

A. Planetary Winds: The winds that blow continuously and regularly above
the world pressure belts are known as planetary winds. These are of 3 types -Trade
winds, Westerlies and Polar winds; Trade winds in the tropics, westerlies in the
temperate belt, polar winds in the polar belt. Trade winds are Easterly in direction
i.e moving from East to West. They are North East trades in Northern hemisphere
and South East trades in Southern hemisphere. Westerlies, on the other hand, blow

from West to East, that’s why they are

e Observe the figure 4.3 and describe  called westerlies. They are South West

between which pressure belts are the bound in Northern hemisphere and

Westerlies, trade winds and polar North West bound in Southern

Easterlies are blowing. hemisphere. Polar regions also
experience Easterlies.

Effects of Planetary Winds: You would have noted that the pressure and wind
systems are actually a result of the impact of Lithosphere and Hydrosphere on
Atmosphere. These winds play a crucial role in transporting heat and moisture across
the world. That is why no part of the world gets too cold or too hot for life to
survive. Had there been no atmosphere (as on the Moon) it would have got intolerably
hot during day or in the tropics and intolerably cold at night or in the Polar regions.
However, these winds do not distribute heat or moisture uniformly — which is why
some parts of the earth are quite hot, some parts cooler and some parts with high
rainfall and some which are deserts.

B. Seasonal Winds: The rainfall that happens in India is mainly due to seasonal
winds. All factors in the country are related to monsoons. Monsoon is derived
from Arabic word Mausam.

Existence of monsoon is due to differential cooling of land and sea. A low
pressure area develops over north-western India, while south-east trades cross the
equator. As a result of coriolis effect, it becomes south west monsoon over
peninsular India and adjacent countries. In winter, reversal of pressure belts i.e
north-east trade winds cross the equator. As a result of coriolis effect, it becomes
north-west monsoon over the north, north-east Australia.

C. Local Winds: The local winds blow due to local variation in the temperature
and pressure, and influence a very small area. Hot local winds raise the temperature
of the area. Cold local winds sometimes bring the temperature of the affected area
below the freezing points. These local winds blow in the lower layer of the

Free distribution by T.S. Government 2019-20



troposphere. The mountain and the valley breezes, as well as sea and land breezes
are also one class of local winds. These winds respond to local pressure gradients
(pressure changes) set up by heating or cooling of the lower atmosphere.

Hot Local Winds

1. Chinook : These winds move down the Rocky mountains in the USA-Canada and part
of North America. Many people believe that the word Chinook means “snow eater”.
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Fig. 4.5: Chinook
Actually, it is the name of a native American tribe called the Chinook, people who lived
in the region where these winds are observed. It keeps the grass lands clear of snow
during must of the winter. Similar winds that below in Europe are called Foehn. They
blow along the northern slope of the Alps. This melts the snow, makes the weather
pleasant and helps in early ripening of the grapes.

2. Loo: These are hot and dry winds blowing in the plains of northern India from the
west to east in the months of May and June. It may cause sunstroke to people because
of high temperatures.

Simmon in Arabian desert, Yoma in Japan, Norwester in New Zealand are some of
the other examples of hot winds.

Cold Local Winds

1. Mistral: The most famous is the mistral that blows from the Alps over France to-
wards the Mediterranean Sea. It is channeled through the Rhome Valley. It is a very
cold and dry wind.

2. Puna: This is the cold local wind in the Andes region.

3. Pampero: These are the cold polar winds blowing very fast in the Pampas region of
South America.



Weather and Climate

Perhaps you have heard of a cricket match being postponed due to ‘bad’ weather
(rain). You may have had to postpone your own games due to rain or excessive heat
saying, “The weather is not suitable.” You may have also heard people say, “This
year, the monsoons are on time.” The prices of most fruits go up when they are
‘not in season’ but come down when they are ‘in season.’ You may also have heard
things like, “The climate in north India is not suitable for me!”

These two words, weather and climate are very important concepts in geography.
They shape our lives in many ways. And many people confuse the terms and say
‘weather’ when they mean ‘climate’ and vice versa. You will know the difference
between the two by the end of this section.

This mixture of gases and particulates that we call the ‘atmosphere’ is not static.
It is very dynamic; it moves up and down and horizontally in all directions. As it
does so, its characteristics change — it may get warmer or cooler, wet or drier etc.
When we describe the condition of the atmosphere for small period of time (usually
about 10 days at most), we are talking about weather. Weather can change daily
even within a day!

Climate is description of the average atmospheric conditions for specific areas
over a long period of time. Climatic descriptions are based on decades of
atmospheric data and finding the averages of these data. Climate descriptions tell
us what conditions are going to prevail at a given time of the year, but not on specific
days.

How do we describe the atmosphere? We measure (a) temperature, (b) pressure,
(c) wind, (d) humidity, and (e) precipitation. These are called the elements of
weather. We use these to describe climate also, as you will see soon; so these are
also elements of climate. You have just learned about pressure and winds above.
Let us take a look at the other elements now.

Temperature: Inclass VIII, you learnt about the temperature of the atmosphere.
We had compared the temperature patterns for Panaji, Shimla, and Delhi. You had
also learned that Shimla, being at a higher altitude than Panaji and Delhi, had cooler
temperature. On Earth’s surface, as you go higher in altitude, the temperatures
decreases.

Humidity and Precipitation

In this section, we will understand how water cycle works in the atmosphere.
You can see how hydrosphere and atmosphere interact with each other. Water vapour
is a very important component in the atmosphere. In most places, the amount of
water vapour in the atmosphere varies over time and as part of changing weather
patterns. In many places, in winter, it is dry and cold. In such places, our skin may
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feel itchy, dry, and it may crack. You will probably have experienced cracked lips
for which you may have used lip balm, vaseline, or oil.

Combined with high temperature, it is the water vapour that makes you feel
sultry and sweaty. When this happens, we say it is ‘very humid’ or ‘the humidity is
high.” But not all places are similar in this respect. Some places feel very dry
(example: deserts). The moisture (water vapour) in the atmosphere is derived from
water bodies through evaporation and from ‘%‘
plants through transpiration. Humidity is the -
amount of water vapour in the air. In high Hygrometer is an Instrument that
humidity, our sweat doesn’t cool us because it Measures the water vapour content
cannot evaporate. In low humidity, we also feel ~ (Humidity) of theair.
more thirsty.

Remember those particulates you learned about earlier? Recall how they help
in rainfall.

We express humidity not directly, but using the concept of relative humidity.
Relative humidity is the ratio between two things:

1. The maximum water vapour that the air can hold at a given temperature and
pressure, and

2. The actual amount of water vapour it holds at any given time.

For example, at 20°C temperature air can contain 80 gms of water vapour per
cubic meter. If the actual water vapour present is only 40 gms, the relative humidity
1s 50%. Relative humidity increases with the decrease of temperature or addition
of water vapour. Relative humidity decreases with the increase of temperatures and
decrease of water vapour. The critical temperature at which saturation level is reached
is called dew point. Have you seen dew drops? Where are they found? If the
atmosphere has 100% relative humidity, it is known as saturation level.

Condensation

Condensation is the opposite of evaporation, as it involves conversion of water
vapour into droplets of water or crystals of ice. When the relative humidity exceeds
100%, the excess of water vapour present in the atmosphere gets condensed as
minute droplets of water. For example, when air at a temperature of 20°C contains
49 gms of water vapour per cubic meter and gets cooled to 10°C it can hold only
40 gms of water vapour at saturation level. The excess of 9 gms of water vapour
gets condensed. Condensation can take place only when minute solid particles are
present in the atmosphere. Condensation can also take place on a contact surface.
For example, have you observed what happens when cold water is filled in a glass?
Condensation happens on the outer side of the glass as the moisture in the air



comes in contact with a cold surface. When water vapour condenses on surfaces

such as plants, dew drop form.

Dust particles also attract water molecules from the water vapour in the
atmosphere. This causes condensation (condensation means becoming denser) of
the vapour into droplets. Millions and millions of these droplets appear together
as different kinds of clouds. If the clouds are cold enough, they may also contain
ice crystals. Clouds are classified into different types on the basis of their forms
and heights at which they are found. For example, Cirrus clouds (at higher level),
cumulus clouds (at middle level), stratus (at lower level), nimbus (rain bearing,

and vertical clouds).

With condensation, the droplets get heavy and fall on Earth as precipitation
(from the Latin word praecipitatio meaning to fall headlong, to plummet) — in the
form of rain, snow, hail, etc. If these droplets condense very close to Earth’s surface,
the droplets are lighter and we get fog.

Forms of Precipitation

Rainfall is the most common form of precipitation. When condensation takes
place at temperatures below freezing point, water vapour condenses directly into
ice crystals. These may fall on the earth as a powdery mass or flakes of snow. This
form of precipitation is called snowfall. Snowfall is quite common in middle and
high latitudes, and mountain regions.

When rain falls through a cold layer of air near the earth’s surface, rain drops

get frozen into ice and fall down. This form of precipitation is called sleet.

When there are strong vertical currents in the atmosphere, condensation takes
place at high altitudes at low temperature. Ice crystals grow in size gradually but
do not fall owing to ascending currents. Eventually, the ice crystals grow to a large
size of a few centimeters in diameter and fall down as solid masses. This form of
precipitation is called hail stone. Hail stone causes damage to crops and buildings.

Types of Rainfall
On the basis of their origin, rainfall may be classified into three main types:
1) Convectional Rainfall
2) Orographic Rainfall
3) Cyclonic Rainfall
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Convectional Rainfall: This type of rainfall takes place when moist air over
the heated ground becomes warmer than the surrounding air and is forced to rise.
This forced air then expands, cools and condenses to form water. Convectional
rainfall is common in low latitudes and on summer days in interior part of the
continents, and usually come in the form of short heavy showers just after the

hottest part of the day, sometimes accompanied by thunder and lightening.
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Fig. 4.6: Convectional rainfall

Orographic Rainfall: ‘Orographic’ rainfall is also sometimes called
‘orogenic’ rainfall. We get this term from the Greek word oros, meaning
‘mountain.’” This occurs when moist wind is forced to rise over a mountain or
other elevation in its path. Thus the windward sides of many mountain ranges receive
heavy precipitation; whereas the leeward sides along which the air moves down
receives less rain fall. Such situation occurs widely along the western coast of
India.

The moist air from the Arabian Sea is forced by the Western Ghats to rise up
resulting in expansion, cooling, and rainfall. On the other side of the Western
Ghats, the descending wind is devoid of moisture and hence, does not give the rain
in the central part of Deccan Plateau. Hence, this region is dry and known as rain-
shadow region.
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Fig. 4.7: Orographic Rainfall

Cyclonic rainfall: This type of rainfall is associated with the passage of a
cyclone or a depression. There are two types of cyclones — the tropical cyclones
and the temperate cyclones. The term cyclone is derived from the Greek word

‘kyklon’ meaning ‘revolving.’

Tropical cyclones are warm-core vortex circulation of tropical origin with a

small diameter (some hundreds of kilometers) often of an approximately circular

shape, minimum surface pressure (less than 900 mb) with sustained maximum

winds of at least 33m/sec. They are developed on the warm sea surface (26°C to

- -

Fig. 4.8: Tropical Cyclone

27°C) and move towards the
land. The winds are lifted up
by the movement of
cyclones. The uplifted air
gives heavy rainfall.
Temperate cyclones occur
when the cold, dry, denser air
masses converge with warm,
wet, lighter air masses. The
warmer air, being lighter, is
lifted up by the denser cold
air and results in rainfall.
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Rainfall across the globe:

1. Between the latitudes 10° and 30° N and S of the equator, due to the trade
winds, rainfall is heavier on the eastern coasts, and decreases towards the
west.

2. Between the latitudes 40° and 60° N and S of the equator due to the westerlies,
the rainfall is heavy on the west coast, and decreases towards the East.

3. Low pressure areas, especially around the equator receive high rainfall than
high pressure areas.

4. The rainfall is higher over the oceans than on the continent.

1. Convectional currents

2. Inter Tropical Convergence Zone °
3. Coriolis effect

Improve your learning

Explain the composition of the atmosphere. (AS))

Discuss the structure of the atmosphere along with a diagram. (AS))
Differentiate weather and climate. (AS))

Compare and contrast convectional and orographic rainfall. (AS))

Describe the distribution of rainfall across the world. (AS))

How do climatic changes influence human life? (AS))

Explain relative humidity. (AS )

Why does the amount of water vapour decrease rapidly with altitude? (AS))
What is coriolis effect? Explain its effects. (AS))

Identify the location of the given local winds in the world map? (AS,)

a) Chinook b) Loo ¢) Simoon d) Yoma

e) Norwester f) Mistral g) Puna h) Pampero

I1. Read the paragraph under the title ‘Effects of Planetary Winds’ on page 43 and
comment on it. (AS)

1. Collect weather information covered by media such as newspapers, TV, Radio etc.
to understand weather phenomenon.

A o e

p—
<

2. Collect the newspapers from July to December and note down the news related to
extreme rainfall in different parts of country.

Soial S



The Earth is a unique planet, in that it has life thriving on it. It is inhabited by
countless forms of life from microscopic bacteria to great banyan trees and animals
like elephants, tigers, blue whales and, of course, human beings. The fact that the
earth has a combination of land, air and water and a moderate temperature due to a
moderate distance from the Sun, has made life possible on it. We saw in an earlier
chapter that life thrives only in the intersection of the three spheres — lithosphere,
atmosphere and hydrosphere. According to many geographers, life itself constitutes
a separate sphere called ‘biosphere’.

All forms of life have an integral connection with the land, air, water and
sunshine around them. They draw their sustenance from them and, in turn, affect
them in significant ways.

Various forms of life are not only related to the three spheres around them, but
also to each other. They are part of a complex ‘“food chain’— that is, one kind of life

becomes food for another kind. Many
e Can you tell how are plants dependent f the life forms are also symbiotic,
upon air and water a they affect that is, they live by exchanging essential

the two in return? substances with each other. Let us

In what ways are insects like mosquitoes consider some examples:
and butterfli dent upon rocks or The primary food producers are
soil and ? How do they affect them Plants which produce food with the help
in ret é‘? ! of sunlight. The plants themselves draw
their vital nutrients from the soil,
especially from organic compounds formed due to decay of other plants and animals.
They also depend upon nitrogen stored in the soil by bacteria. The food produced
by the plants is eaten by plant eating animals, usually called ‘herbivores’, like deer,
cattle, goats, elephants etc. Other animals like dogs, cats, fishes, birds, tigers etc.
eat the flesh of herbivorous animals and, in this way, are indirectly dependent upon
plants. Bacteria and fungi help in decomposition of dead trees and animals and
breaking them down into organic compounds which the plants draw upon for their

growth. Thus, the cycle of life goes on.

Any disturbance in this cycle can create what is called an ‘ecological crisis’.

For example, if a particular species which feeds upon a particular kind of plant is
exterminated, it would result in unchecked growth of that plant. It may grow so
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much that it may intrude into the area where other plants grow and disturb their
growth.

Another example of disturbance is mixing of poisonous substances into air,
water or soil. Many industries use chemicals and metals which flow into the streams
and rivers. This leads to an increase in the level of such chemicals in the water.
These chemicals and metals like mercury are consumed by microorganisms in
water, and in turn, become the food of a large number of fishes. When human
beings consume these fishes, they too absorb some amount of mercury which is
detrimental to their health.

Let us look at another example. Vultures feed upon dead animals like cattle.
Vultures eating dead carcass used to be a common sight in villages and towns some
twenty years ago. However, people started noticing that vultures have virtually
disappeared and are sighted very rarely. Investigations suggest that farmers use a
particular chemical called Diclofenac to treat cattle. When the cattle die, their
flesh retains this chemical. When their flesh is consumed by vultures, diclofenac
leads to kidney failure in them and they die within a week or so. In this way, vultures
have come very close to extinction.

Since all living and non-living things on the earth are, in one way or the other,
connected to each other, changes affecting one, in due time affect all others too.

Natural Vegetation

Natural vegetation is generally classified into three broad categories: forests
in areas with sufficient rainfall and sunshine; grasslands in regions with moderate
rains; and shrubs in dry regions. In very cold regions, we have tundra vegetation
consisting of small shrubs, moss and lichens. Let us study some of these in greater
detail.

As you may remember, there are different kinds of forests, depending upon
the climate of the place.

Tropical Evergreen Forests

These forests are also called
tropical rainforests. These thick
forests are found in the regions near
the equator and close to the tropics.
These regions are hot and receive
heavy rainfall throughout the year. As
there is no particular dry season, the
trees do not shed their leaves
altogether. This is the reason they are
called evergreen. The thick canopies
of the closely spaced trees do not
allow the sunlight to penetrate inside

Tropic

Fig. 5.1: al Evergreen Forests




the forest even in the day time.
Hard wood trees like rosewood,
ebony, mahogany are common
here.

Tropical Deciduous Forests

Tropical deciduous are the
monsoon forests found in large
parts of India, northern Australia
and in central America (Fig.
5.2).These regions experience
seasonal changes. Trees shed their
leaves in the dry season to
conserve water. The hard wood

trees found in these forests are sal, teak, neem and shisham. Hard wood trees are
extremely useful for making furniture, transport and constructional materials. Tigers,
lions, elephants, langoors and monkeys are the animals commonly found in these

regions.
Temperate Evergreen Forests

The temperate evergreen forests are
located in the mid latitudinal coastal region
(Fig. 5.3). They are commonly found along
the eastern margin of the continents, for
example, in South East USA, South China
and in South East Brazil. They comprise
of both hard and soft wood trees like oak,
pine, eucalyptus etc.

Fig. 5.3: Temperate Evergreen Forests

Temperate Deciduous Forests

As we go towards higher latitudes, there
are more temperate deciduous forests (Fig.
5.4). These are found in the North Eastern
part of USA, China, New Zealand, Chile as
well as in the coastal regions of Western
Europe. They shed their leaves in the dry
season. The common trees are oak, ash,
beech, birch etc. Deer, foxes, wolves are
the commonly found animals. Birds like
pheasants, monals are also found here.
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Mediterranean Vegetation

You have learnt that most of
the east and north east margins
of the continents are covered by
temperate evergreen and
deciduous trees. The west and
south west margins of the
continents are different. They
have Mediterranean vegetation.
Mediterranean trees adapt
themselves to dry summers with
the help of their thick barks and
wax coated leaves which help
them reduce transpiration. These
are mostly found in the areas

Fig. 5.5: Mediterranean vegetation

around the Mediterranean sea in Europe, Africa and Asia, hence the name. This
kind of vegetation is also found outside the actual Mediterranean region in
California in the USA, south west Africa, south western and South America and
South west Australia. These regions are marked by hot dry summers and wet winters.
Citrus fruits such as oranges, figs, olives and grapes are commonly cultivated here
because people have removed the natural vegetation in order to take up agriculture.

There isn’t much wildlife here.

Coniferous Forests

In the higher latitudes (50° — 70°) of the Northern hemisphere, the spectacular
Coniferous forests are found (Fig.5.6). These are also called as Taiga. These forests

are also seen in the higher
altitudes. These trees are found
in the Himalayas in abundance.
They are tall, softwood, evergreen
trees. These woods are very
useful for making pulp, which is
used for manufacturing paper and
newsprint. Match boxes and
packing boxes are also made
from softwood. Chir, pine, cedar
are the important trees in these
forests. Silver fox, mink, polar
bear are the animals commonly
found here.

Social Studies

Fig. 5.6: Coniferous forests




e Lookaround in your surroundings and find out ~ Grasslands )
the articles made of hard wood and soft wood. Tropical grasslands: These

e Find out and learn the names of a few trees  grass lands grow on either side

found in your locality. of the equator and extend to the
tropics (Fig. 5.7). This vegetation
grows in areas of moderate to
low rainfall. The grasses grow
very tall, about 3 to 4 metres in
height, for example, Savannah
grasslands of Africa. Elephants,
zebras, giraffes, deer, leopards
are common in tropical
grasslands.

Temperate grasslands:
These are found in the mid-
latitudinal zones and in the
interior part of the continents
(Fig. 5.8). Usually, grass here is
short and nutritious. Wild
buffaloes, bisons, antilopes are
common in the temperate region.
These are known as Steppes in
e’ Eurasia.

o 0 .J... ¢ 1 il Thorny bushes: These are
AT N T - found in the dry desert like
P i T G bk ~ regions. Tropical deserts are
j Lk . located on the western margins
ofthe continents. The vegetation
cover is scarce here because of

!o tiye desert regions in the world map. ~ scanty rain and scorching heat.
Tundra Vegetation: If you
reach the polar region, you will find the place extremely cold. The growth of natural
vegetation is very limited here. Only mosses, lichens and very small shrubs are
found here. These grow during the very short summer. This is called Tundra type
of vegetation. This vegetation is found in the polar areas of Europe, Asia and North
America. The animals have a thick fur and thick skin to protect themselves from
the cold climatic conditions. Seal, walruses, musk-oxen, Arctic owl, Polar bear

and snow foxes are some of the animals found here.

. R T

ig. 5.7 Tropical grasslands

Fig. 5.8: Temperate grasslands
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Human Society and Environment

Down the ages, human societies have been interacting with the environment
and in this process, changing it. Hunters and gatherers used stone tools and tools
made of wood etc. to hunt animals and gather tubers and fruits. They learnt to use
fire — by lighting sticks and grass — the first source of energy to be used. Thus
began the tale of human endeavour to alter the environment to satisfy their needs.
Human beings also began investigating into the nature of the environment around
them in order to be able to change and use them for their purposes. Thus, the
building of knowledge of the environment is an essential part of human beings’
interaction with the natural world.

When human beings began to practise agriculture and animal husbandry, they
began to change their environment even more. The building of cities and the use of
metals like bronze and iron further changed human interaction with the environment.
Before long, people began building tanks to store water, canals to divert water to
fields, and even dams across streams and rivers.

People also built roads to connect distant places and sailed in ships and boats
across seas and oceans. In this way, human societies established themselves not
only on every continent (except the Antarctic) but over the seas and oceans too.

Gradually, human population grew so much so that human beings became the
dominant species on earth. It is estimated that during BCE 10,000 i.e., the time
when cultivation started, the total population of human beings worldwide was about
40 lakhs. It reached to 50 crores in 1750;100 crores in 1800; 250 crores during
1950 and to 700 crores during 2010. It is estimated to reach 1000 crores by 2100.
This increase in population creates great pressure on the earth as well as its
resources. This means that almost the entire earth would need to be reshaped to
suit the needs of humans.

This process of altering the
surface of the earth received a great
push with the industrial revolution
and the process of colonisation.
Industrial production needs raw
materials on an unprecedented scale
and industrial countries began to
search for diverse kinds of raw
material and sources of energy all
over the globe. They ‘explored’ the
world and made inventories of all the
possible resources. They dug deep

e Can you imagine how human beings would
have impacted the land, water, plants and
animals around them when they began
agriculture and animal herding?

e What sources of energy would they have
used and how would they have obtained
them?

e Can you think of the kinds of changes
would building of cities have on the land
and water around them?

e In what way do you think would this have
affected the landscape and water cycle?



wells and tried to find out what lay underneath and also explored the space high
above in the atmosphere. Soon, systematic mining, cutting of forests, building of
factories and fields and roads took place all over the earth. Nations began to wage
wars with each other to gain control over these resources.

Such intense human industrial activity has profound impact on the air, water
and the land around us. Let us try to think of some of these.

Industries — Pollutants and Effluents

Modern industries and transport systems use immense amount of energy which
is derived basically from coal and petroleum (which are called fossil fuels as they
are the remains of forests buried underground lakhs of years ago). The burning of
fossil fuels releases large quantities of carbon dioxide and other chemical gases
like nitrogen oxides, sulpher dioxide, volatile organic compounds and heavy metals.
They also release sulphuric, carbonic, and nitric acids, which cause what are called
‘acid rains’. Acid rains are caused by the mingling of acidic particles of the
atmosphere with the rain by increasing the acid content of rain water.

KYOTO PROTOCOL In adc'htlon to.burmng of fossil fuels,
modern industries release enormous

A conference was held by United Nations amounts of waste materials in the form
Organization in the city of Kyoto inJapanin of solid, liquid and gaseous waste
December 1997 to protect mother earth contaminating air, water (both surface
from global warming. The countries that Water like rivers and underground water
attended realised the effect of Green House =~ of wells) and soil.

Gases and signed a declaration called Kyoto The cumulative impact of such
Protocol. The main aim of this declarationis  pollution is gradual poisoning of our
to bring down the release of Green House environment. One important impact is the
Gases to less than 5.2%. According to this change in worldwide climate also known
declaration, this aim should have been as ‘global warming’. We will read about
achieved between 2008-2012. this in detail in Class IX biological

science book in Chapter X.

Depletion of Resources

Industrialisation, rapid growth of population and urbanisation have all led to
unprecedented exploitation of natural resources like minerals, forests, soil, water,
air etc. as well as the sources of energy (coal, petroleum etc.) stored in the earth
for billions of years. This has resulted in rapid deforestation and decline of reserves
of minerals, oil and groundwater. Many scientists have argued that the present way
of'life is not ‘sustainable’ for life. If we use such large quantities of natural resources,
nothing will be left for our children and grand children.

All the living beings on the earth depend on the environment and have to live
according to the environment. But, for their enjoyment and development, human
beings are destroying nature. The commercial activities carried on by human beings
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e sarth 1 there contimue s i 1
the earth. If there continue like this, it is

dangerous not only to animals but also to 1. Approximately 13-15 tonnes of effluents

human beings themselves.

and sewage water reach Kolleru lake daily

from its nearby towns and villages.
, ' :

1. Food chain
2. Hard wood trees

3. Acid rains

4. Ecological crisis
5. Tundra

1. Life itself constitutes a seperate sphere called ‘Biosphere’. Explain. (AS))

. One study found that the radiation
released by cell phone towers affects the
life of honey bees. This leads not only to
scarcity of honey but also affects
pollination, bio diversity and agricultural
products.

Improve your learning

2. Why is ecological crisis occured in modern times? What are its effects? (AS,)

(%)

(AS))
4. How can we protect natural resources? (AS,)

e

. Write about the different kinds of forests and climatic conditions of their existence?

Read the chapter and fill up the table (AS))

S. No.

Type of forest

Spread across the countries | Trees grown | Animals

6. Locate the following countries in the world map. (AS,)

a) New Zealand
d) North America

~

b) Brazil c¢) Australia
e) China f) India

Read the paragraph under the title ‘In addition to ...... and soil” on page 57 and
comment on it. (AS))

Discussion: Collect information with regard to the animals/birds extinction. Fill up
this table and discuss in classroom.

Sl. | Name of the Extinct Being Reasons Result Preventive
No. | animal/bird Extincted For measures/our
Extinction responsibility

Visit any nearby industrial establishment and observe the different kinds of smoke,
liquid and solid wastes come out of the compound. Find out from the residents of
that locality about their impact on plants and animals. Based on the information
collected, prepare a report and present it in the class.

Social Studies



_ CHAPTER
Agriculture in India

Types of Farming

Agriculture is an age-old economic activity in our country. Over the years,
cultivation methods have changed significantly depending upon the characteristics
of physical environment, technological know-how and socio-cultural practices.
Atpresent the following farming systems are practised in different parts of India.

Subsistence Farming - This type of farming is alone in two forms. They are :
Simple Subsistence Farming and Intensive Subsistensive Farming.

1. Simple Subsistence Farming: Agriculture is practised on small patches
of land with the help of primitive tools like hoe, dao and digging sticks through
family/community labour.
« This type of farming depends

; upon monsoon, natural
48 fertility of the soil and
suitability = of  other
environmental conditions to
B the crops grown. Itis a ‘slash
and burn’ method of
agriculture (Shifting
=4 aoriculture). You have read
B¥ about it in the previous
classes.

Fig. 6.1: Preparation of land for Farlzt'lil:;fnlini}: ifaiﬁiﬁ??ﬁ

k e Name some of the states of arcas with high population density on land. Itis

labour intensive farming, where high doses of

biochemical inputs and irrigation are used for
obtaining higher production.

Commercial Farming: The main characteristic of this type of farming is

the use of higher doses of modern inputs, for example High Yielding Variety

(HYV) seeds, chemical fertilisers, insecticides and pesticides in order to obtain

higher productivity. The degree of commercialisation of agriculture varies from
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India where “slash and burn”
farming is practised?




one region to another. For example, rice is a commercial crop in Haryana and
Punjab, but in Odisha, it is a subsistence crop. Plantation is also a type of
commercial farming. In this type of
farming, a single crop is grown on a
large area. In India, tea, coffee, rubber,
sugarcane, banana, etc. are important
plantation crops.

e Give some more examples of crops which
may be commercial in one region and may
provide subsistence in another region?

Cropping Seasons

Agricultural crops depend on seasons and natural resources such as soil, water
and sunshine for cultivation. Temperature and humidity conditions are important.
Some crops can be cultivated only in specific seasons regardless of the availability
of water and other inputs. Therefore, in any region, different crops are grown in
different seasons.

India has three cropping seasons — rabi, kharif and zaid.

Rabi crops are sown in winter from October to December and harvested in
summer from April to June.

Some of the important rabi crops are wheat, barley, peas, gram and mustard.
Availability of precipitation during winter months due to the western temperate
cyclones helps in the success of these crops. However, the success of the green
revolution in Punjab, Haryana, western Uttar Pradesh and parts of Rajasthan has
also been an important factor in the growth of the above mentioned rabi crops.

Kharif crops are grown with the onset of monsoon in different parts of the
country and these are harvested in September-October. Important crops grown
during this season are paddy, maize, jowar, bajra, red gram, green gram, black gram,

urad, cotton, jute, groundnut and soyabean. T
In between the rabi and the kharif + ? s o Lockatthemap of major
) . L * Kashimir paddy producing states
seasons, there is a short season during the . at the end of the chapter
summer months known as the Zaid season. i T e @0d shade them.
. 3 * 19 / Tifar ;m Hewl -2
Some of the crops produced during ‘zaid i X Ehes Q_“ N e i?
are watermelon, muskmelon, cucumber, L S ﬁl;_"fﬁ;:f‘f” ;

vegetables and fodder crops.

Major Crops

A variety of food and non food crops
are grown in different parts of the country
depending upon the variations in soil,
climate and cultivation practices. Major
crops grown in India are paddy, wheat,
millets, pulses, tea, coffee, sugarcane, oil .
seeds, cotton and jute, etc. LR

m Agriculture in India




Paddy : It is the staple food crop of a majority of the people in India. Our
country is the second largest producer of paddy in the world after China. It is a
kharif crop which requires high temperature, (above 25°C) and high humidity with
annual rainfall above 100 cm. In areas of less rainfall, it grows with the help of
irrigation. Paddy is grown in the plains of north and north-eastern India, coastal
areas and the deltaic regions. Development of dense networks of canal irrigation
and tubewells has made it possible to grow rice even in areas with less rainfall such
as Punjab, Haryana and western Uttar Pradesh and parts of Rajasthan.

Wheat: This is the second most important cereal crop. It is the main food crop
in north and north-western part of the country. This rabi crop requires a cool growing
season and a bright sunshine at the time of ripening. It requires 50 to 75 cm of
annual rainfall evenly distributed over the growing season. There are two important
wheat-growing zones in the country — the Ganga-Satluj plains in the northwest and
black soil region of the Deccan. The major wheat-producing states are Punjab,
Haryana, Uttar Pradesh, Bihar, Rajasthan and parts of Madhya Pradesh.

: S e Maize: It is a crop which is
used both as food and fodder. It is
High Yielding Varieties of seeds and fertilizers are the a kharif crop which requires
key elements of new agriculture technologies. The HYVs temperature between 21°C to
seeds grow well when fertilizers and water are used; 770 and grows well in old alluvial
they have larger amounts of grain and shorter stalks
and a short period maturity in most cases. The short

period matt.!rlty also enables double cropping- farmers Use of modern inputs such as HY V
can use their lands more than once in a year. seeds, fertilisers and irrigation

This policy was initially implemented in Punjab, p,ve contributed to the increasing
Haryana, Western Uttar Pradgsh and in some districts production of maize. Major
of Andhra Pradesh and Tamil Nadu. The HYV seeds maize-producing states are
require a lot of water and these areas are already Karnataka. Uttar Pradesh. Bihar
irrigated. The new variety of wheat is grown in Punjab, Telan ana’ Andhra Pra désh an (i
Haryana and Western Uttar Pradesh, while rice is M dhg P’ desh
grown in Telangana, Andhra Pradesh and Tamil Nadu. adhya Fradesh. . _
Millets: Jowar, bajra and ragi

are the important millets grown in India. Though these are known as coarse grains,
they have very high nutritional value. For example, ragi is very rich in iron, calcium,
other micro nutrients and roughage. Jowar is the third most important food crop
with respect to area and production. It is a rain-fed crop mostly grown in the moist
areas which hardly needs irrigation. Maharashtra is the largest producer of jowar
followed by Karnataka, Telangana, Andhra Pradesh and Madhya Pradesh. Bajra grows
well on sandy soils and shallow black soil. Rajasthan is the largest producer of
bajra followed by Uttar Pradesh, Maharashtra, Gujarat and Haryana. Ragi is a crop
of dry regions and grows well on red, black, sandy, loamy and shallow black soils.
Karnataka is the largest producer of ragi followed by Tamil Nadu.

soil. In some states like Bihar
maize is grown in rabi season also.

Pulses: India is the largest producer as well as the consumer of pulses in the
world. These are the main source of protein in a vegetarian diet. Major pulses that
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are grown in India are red gram, black gram , green gram, masur, peas and bengal
gram. Pulses need less moisture and survive even in dry conditions. Being
leguminous crops, all these crops except arhar help in restoring soil fertility by
fixing nitrogen from the air. Therefore,
these are mostly grown in rotation with
other crops. Major pulse producing states the kharif season and which are grown

in India are Madhya Pradesh, Uttar Pradesh, in the rabi season?
Rajasthan, Maharashtra and Karnataka.

e Which of these pulses are grown in

Food Crops other than Grains

Sugarcane: It is a tropical as well as a subtropical crop. It grows well in hot
and humid climate with a temperature of 21°C to 27°C and an annual rainfall
between 75cm. and 100cm. Irrigation is required in regions with low rainfall. It
can be grown on a variety of soils and needs manual labour from sowing to harvesting.
India is the second largest producer of sugarcane after Brazil. It is the main source
of sugar, gur (jaggery), khandsari and molasses. The major sugarcane-producing
states are Uttar Pradesh, Maharashtra, Karnataka, Tamil Nadu, Telangana, Andhra
Pradesh, Bihar, Punjab and Haryana.

Qil Seeds: India is the largest producer of oilseeds in the world. Different oil
seeds are grown covering approximately 12 per cent of the total cropped area of
the country. Most of these are edible and used as cooking mediums. However,
some of these are also used as raw material in the production of soap, cosmetics
and ointments.

Groundnut is a kharif crop and acounts for about half of the major oilseeds
produced in the country. Telangana and Andhra Pradesh are the largest producers
of groundnut followed by Tamil Nadu, Karnataka, Gujarat and Maharashtra. Linseed
and mustard are rabi crops. Sesamum is a kharif crop in north and rabi crop in south
India. Castor seed is grown both as rabi and kharif crop.

Tea: Tea cultivation is an example of plantation agriculture. It is also an important
beverage crop introduced in India initially
by the British. Today, most of the tea
plantations are owned by Indians. The tea
plant grows well in tropical and sub-tropical
climates endowed with deep and fertile
well-drained soil, rich in humus and organic
matter. Tea bushes require warm and moist
frost-free climate all through the year.
Frequent showers evenly distributed over
the year ensure continuous growth of tender
leaves. Tea is a labour intensive industry. It
requires abundant and skilled labour. Tea
is processed within the tea garden to

Social Studies Agriculture in India

Fig 6.2 Tea plantation




restore its freshness. Major tea producing states are in the hill regions of Assom,
West Bengal, Tamil Nadu and Kerala. India is one of the leading producer as well
as exporter of tea in the world.

Coffee: India produces about four per cent of the world’s coffee production.
p « Indian coffee is known in the world for its

s good quality. The Arabica variety initially

brought from Yemen is produced in the
country. This variety is in great demand all
# over the world. Intially, its cultivation was
4 introduced on the Baba Budan Hills and even
8 today, its cultivation is confined to the
Nilgiri in Karnataka, Kerala and Tamil Nadu.
3 Horticulture Crops: India is one of
¥ the leading producers of fruits and
>R : WS vegetables in the world. Tropical and
Fig 6.3 Coffee plant ~ temperate fruits like mangoes of
Maharashtra, Telangana, Andhra Pradesh, Uttar Pradesh and West Bengal; oranges
of Nagpur and Cherrapunjee (Meghalaya); bananas of Kerala, Mizoram,
Mabharashtra and Tamil Nadu; lichi and guava of Uttar Pradesh and Bihar; pineapples
of Meghalaya; grapes of Telangana & Andhra Pradesh and Maharashtra; apples,
pears, apricots and walnuts of Jammu and Kashmir and Himachal Pradesh are in
great demand the world over.

India produces about 1/6 of the world’s vegetables. It is an important producer
of pea, cauliflower, onion, cabbage, tomato, brinjal and potato.

Non-Food Crops

Rubber: It is an equatorial crop, but under special conditions, it is also grown
in tropical and sub-tropical areas. It requires moist and humid climate with rainfall
of more than 200 cm. and temperature above 25°C. Rubber is an important
industrial raw material. It is mainly grown in Kerala, Tamil Nadu, Karnataka and
Andaman and Nicobar islands and Garo hills of Meghalaya. India is among the
world’s leading natural rubber producers.

Fibre Crops: Cotton, jute, and natural silk are the three major fibre crops
grown in India. The first two are derived from the crops grown in the soil, the
latter is obtained from cocoons of the silkworms fed on green leaves specially
mulberry. Rearing of silk worms for the production of silk fibre is known as
sericulture.

Cotton: India is believed to be the original home of cotton plant. Cotton is
one of the main raw materials for cotton textile industry. India is the third-largest
producer of cotton in the world. Cotton grows well in drier parts with black cotton
soil in the Deccan plateau. It requires high temperature, light rainfall or irrigation,
210 frost-free days and bright sunshine for its growth. It is a kharif crop and
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requires 6 to 8 months to mature. Major cotton-producing states are — Maharashtra,
Gujarat, Madhya Pradesh, Karnataka, Telangana, Andhra Pradesh, Tamil Nadu, Punjab,
Haryana and Uttar Pradesh.

Jute: It is known as the golden fibre. Jute grows well on well-drained fertile
soils in the flood plains where soils are renewed every year. High temperature is
required during the growth period. West Bengal, Bihar, Assom, Odisha and
Meghalaya are the major jute producing states. It is used in making gunny bags,
mats, ropes, yarn, carpets and other artefacts. Due to its high cost, it is losing market
to synthetic fibres and packing materials, particularly nylon. However, in the recent
times, the market or ecofriendly jute has been growing.

e The following table shows some of the details of different crops and the important
states which produce them. Not all the information is given. Refer an atlas and
discuss with your teacher to complete the information in the table.

e Mark each crop using a particular (+,0, @,m)symbol in a (political) map of India
and discuss the reasons for which only those states account for major share in the
production of specific crops.

SI C TOp states in 2014-15 and how much Reasons, both natural and
N;) rop they contributed to total grains |other factors, that account for
’ production major share of production
West Bengal, Uttar Pradesh, Andhra
1 P ’ . ’
addy Pradesh, Punjab, Odisha.
2 Wheat Ut‘Ear Pradesh, Punjab, Madhya Pradesh,
Rajasthan, Haryana.
Rajasthan, Karnataka, Telangana &
3 Cereals Andhra Pradesh, Maharashtra, Uttar
Pradesh.
Telangana & Andhra Pradesh,
4 Maize Karnataka, Maharashtra, Bihar,
Tamilnadu.
Madhya Pradesh, Uttar Pradesh,
5 Pulses Maharashtra, Rajasthan, Andhra
Pradesh.
6 S Uttar Pradesh, Maharashtra, Karnataka,
ugarcane Tamil Nadu, Bihar
Gujarat, Rajasthan, Madhya Pradesh,
7l 0Oil seeds Maharashtra, Telangana & Andhra
Pradesh
Gujarat, Maharashtra, Telangana &
8 Cotton Andhra Pradesh, Haryana, Karnataka
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Importance of Agriculture

In this section, we shall look at agriculture from an overall view for the entire
country. We would read about the changes that have taken place since the time of
Independence to the present day and the challenges that we face today.

The food security of a nation depends on agriculture. A variety of raw materials
required for industries are cultivated on farms. Wheat, paddy and other food crops
are cultivated by farmers. Agriculture is a major source of livelihood for millions
- giving employment to a large section of people.

More than half of the population of workers in India is working in the agriculture
sector and its related activities. Between men and women, it is the women who get
more employment opportunities in agriculture. Nearly 70 per cent of the working
women are engaged in agriculture.

Two kinds of people are engaged in farming — agricultural labourers and
cultivators. Cultivators are those farmers who have some land of their own and
also use land belonging to others for cultivation. Agriculture labourers are those
who are landless
labourers who work
on other’s lands.

Cultivators and Agricultural Labourers
in 1961-2011 (%)

Since population

4 38 N < 1 # also incrfaszs with
4 ’ 4 time, we look at the

. N N absolute numbers,
? '60 54 55 the number of people

' 4 working in agri-

/_ culture increased

: : from 97 million in

1961 1971 1981 1991 2001 2011 1951 to 234 million
w Cultivators Agricultural labourers in 2001. Hence, the

number of agri-
cultural labourers who are seeking a livelihood in rural areas has increased, given
the fact that they have very little or no land to cultivate. What are the other alternative
job opportunities available to them? This is a serious challenge.

Complete the bar diagram above and find out the percentage of cultivators and
agricultural labourers in 1981 and 2001 respectively.

Discuss the difference between self employment and looking for work using
examples from your region.

Do you think that some families who were earlier cultivators are becoming
agricultural labourers now? Discuss.
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Indian farmers are mostly small landholders

One distinct feature of Indian agriculture is the small land holdings. Most

farmers work with only a small plot of land. Look at the following table.

Table 1: Number of farmers and land they possess in India (2010-2011)

Type and amount of land Number of How much land Average amount
operated by farmers Farmers they operate with? bf land operated by
Number| % [Land in lakhs % | farmers (acres)
(lakhs) acres
Marginal up to 2.5 acrs 924 |? 875 ? ?
Small 2.6 to 5 acrs 247 |? 868 ? ?
Semi-medium 5.1 to 10 acrs 138 [10.0 927 ? 6.7
Medium 10.1 to 25 acrs 59 43 833 ? 14.1
Large More than 25acrs| 10 ? 429 ? ?
Total 1378 |100.00 3932 ? ?

e Complete the data in the table and the explanation in the following passage below.

Majority of farmers operate only small plots of lands. A typical Indian marginal
farmer has only about ..... acres to cultivate. There are 924 lakh farmers so that ....% of
all farmers are marginal. If we add up the number of small and marginal farmers, they
form ...% of all farmers. However, even though in percentage terms medium and large
farmers is small, the number in absolute terms is large. .....lakh farmers can be together
considered to be in this group. They have a powerful voice in rural areas. This group of
large and medium farmers together operate ......% of the land. Each large farmer, for
example, on an average operates ....acres of land. Compare this with each marginal
farmer who operates on an average ....acres of land. This inequality in distribution of
land explains the inequalities in opportunities that they experience, the poverty or
growth opportunity that they face.

e In your opinion, what would be the minimum amount of land required to do
viable farming which would give a farmer a decent earning. How many farmers
in the above table are doing viable farming?

e Why do only a small section of farmers have a powerful voice?

Agricultural production depends on natural factors

Agricultural crops depend on seasons and natural resources such as soil and

water and sunshine for cultivation. Temperature and rainfall conditions are
important. Some crops can be cultivated only in specific seasons regardless of the
availability of water and other inputs. Therefore, in any region, different crops are
grown in different seasons. When you visit the ‘Santha’, a fruit or vegetable market,
in different seasons you would notice these differences.

Agriculture in India



There are also variations in the natural conditions between different regions
in the country.

Besides land reforms such as abolition of Zamindari, Land ceiling Act, the
Indian government has also initiated other important policy changes. These can be
seen in three phases — 1950-1965, 1966-1990 and Post 1991. Each phase signifies
different facets of Indian agriculture.

The First Phase (1950-1965) - Increasing Irrigation and Building
Dams

Between 1950 and 1965, the Indian Government invested heavily on irrigation
and power projects. It was hoped that this would raise crop production and solve
the problem of food shortage. Big dams for irrigation and electricity generation
like Bhakra-Nangal (Himachal Pradesh) Damodar Valley (West Bengal), Hirakund
(Odisha), Nagarjuna Sagar (Telangana & Andhra Pradesh), Gandhi Sagar (Madhya
Pradesh) were constructed.

The area under cultivation and the irrigated area both went up and crop
production increased. During this phase, government promoted the formation of
farmer cooperatives and also appointed agricultural extension officers to provide
technical support to farmers. A variety of initiatives, especially for small farmers,
were taken at the mandal or block level through community development
programmes.

Despite these developments, food shortages continued. During 1962-65, India
faced two wars and the government spent a lot of money on the war. There was
very little rain in and these years 1965 and 1966 were declared as drought years.
This led to decline in the production of food grains and forced the government to
import food grains.

This situation of depending on other
countries for food requirements worried
the Indian leaders. The Indian Government
began to change the policy towards
the major rivers on which these dams agriculture and this phase was called as
were built. Green Revolution.

Second Phase (1966-1990) — Green Revolution and its spread

The government introduced new kind of seeds to the Indian soil which were
ivented in various agricultural research institutions in India as well as other
countries. This marked the second phase of agricultural development. These new
seeds are known as High Yielding Varieties. It was also accompanied by the use of
chemical fertilizers, machinery such as tractors and others besides irrigation
facilities. A variety of cooperative banks were set up in rural areas to provide
credit to farmers so that they could buy raw materials such as seeds, fertilizer and
pesticides and machinery required for modern farming.
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Dryland Agriculture

A little over 40% of the total cultivable land in India is irrigated. This percentage
can only go up to a maximum of 55%. The remaining 45% cannot be easily irrigated
- it would be very difficult and expensive. Thus, these areas must depend solely on
rainfall. These are the drylands in our country.

Some of the main crops grown in these areas are jowar, bajra, groundnut, ragi,
cotton, soyabean, red gram and bengal gram.

Dryland areas are most suitable for certain crops. For example, 84% of the
pulses grown in the entire country are from these areas. However, the production
of pulses is not increasing and they are becoming more and more expensive.

What should then be done to increase production in such dryland areas? Unlike
the cultivation of HY Vs in irrigated lands, dryland farming poses different
challenges. Conserving rainfall that the area receives is the first step. There are
several ways in which people can stop rain water from quickly running off, so that
it can soak into the ground and recharge the ground water. This is done through
watershed development programmes which include afforestation, bunding, building
check-dams and tanks. Also, fertility of the soil needs to be raised by adding organic
material (compost and manure).

Farmers who grow crops like bengal gram, red gram,bajra, jowar ,ragi, soyabean,
groundnut, and cotton also need support. They may need new varieties of seeds
suitable for different regions, knowledge
about the best ways of growing a mix of pr
crops on the same land, loans to purchase
inputs, support prices for these crops etc.
Farming of HY Vs has now been adopted in
dryland regions too. e Why are different methods necessary

The Effects of the Green Revolution fedylancarc]
Increase in Production

The spread of HY Vs to large parts of the country and to newer crops has led to
a significant increase in crop production in the country. India has become self-
sufficient in food grains.

Due to the rise in food grains production, it was no longer necessary to import
food grains from other countries. Today, food materials constitute only about three
per cent of India’s imports (Bar Diagram). The production of food grains has
increased five times over the last five decades - from 1950-51 to 2014-15 is 253
million tonnes.

e In which areas were the new methods
of agriculture first tried? Why was
the whole country not covered?

A large stock of food grains has also built up with the government through
Food Corporation of India (FCT) that can be used in case of shortage and can avoid
drought or famine-like situations in the country. The procurement of food grains is
also used to supply food grains to inaccessible areas. In the year 1967, the total
food grain stock with the government was only 19 lakh tonnes. By the year
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2010-11, it increased to 220
lakh tonnes, about one tenth of

total food grains produced in
India.

Bar Diagram 1 : Production of food
grains (in million tonnes) 253

Green revolution helped the

on one acre of cultivable land.
Today, the same farmer is able to produce nearly

e How increase in buffer stock 800 kilograms of foodgrains per acre of

would help to avoid situations of  cultivable land.

drought and famines? Environmental Effects

How farmers were able to raise
higher amount of food grains on
the same plot of land over the
years?

The Green Revolution has also brought
several environmental imbalances. As
mentioned earlier, it was first introduced in
the northern states of Punjab, Haryana and
In which decades the food grains = 45 of Uttar Pradesh. We shall study some

yields grow fast? What could be o fthe environmental problems faced by these
probable reasons for this? areas.

Water problems

In these states, most farmers have shifted to cultivation of HY Vs of rice and
wheat which require plenty of water. The main source of irrigation in these states
is tubewells that draw groundwater. As the number of tubewells increased over the
years, the groundwater level fell rapidly. Groundwater level can be maintained as
long as the use of groundwater is less than the groundwater recharge. Groundwater
recharge 1s a natural process and happens each year through rainfall or flows from
canals, streams and rivers. Water from these sources slowly flows through the
various soil layers and collects as groundwater. The problem starts when the
groundwater use through tubewells etc. is more than the groundwater recharge. A
fall in groundwater level would mean that less groundwater is available for future
use. Then there is the need to protect the ground water.
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This problem of falling ground

. Groundwater recharge
water level is faced by 10 out of 12 &
districts of Punjab and 9 out of 12
districts of Haryana. Experts fear that | .,/ A e

/"f"(;f

agriculture in Punjab could be in danger

due to environmental damage over the
past three decades.

Fertilizer Problems

Manure and compost contain
humus and living organisms that slowly
release minerals as they decompose.
Chemical fertilizers provide minerals
(usually nitrogen, phosphorus and potassium) which dissolve in water and are
immediately available to plants, but may not be retained in the soil for long. They
may be leached from the soil and pollute groundwater, rivers, and lakes. Chemical
fertilizers (as well as pesticides) can also kill bacteria and other organisms in the
soil. This means that after some time of repeated use, the soil will be less fertile
than ever before. Without micro-organisms, the soil will be dependent on frequent
addition of more and more chemical fertilizers. The variety of nutrients which are
normally produced by micro-organisms may also be reduced. Thus, in many areas,
the Green Revolution has actually resulted in a loss of soil fertility and ever-

increasing costs to farmers.

Environmental resources like soil fertility What is fertile soil?

and groundwater are built up over many-many
years. Once destroyed it is very difficult to
restore them. Similar environmental
imbalances are being faced by other regions
with large-scale use of HY Vs. Given that
agriculture is heavily dependent on natural
resources, how do we take care of the
environment to ensure future development of
agriculture? This is a complex question which
1s currently being debated.

To be fertile, soil has to provide the right
amounts of water, minerals, and air to the
roots of plants. To do this, it must have the
correct texture and the correct
composition. Soil is composed of mineral
particles (which come from the breakdown
of rocks) as well as organic components
(which are or have come from living
organisms). To be available to roots, the
minerals must be dissolved in the water.

Third Phase (1990s to the present) — Post Reform Agriculture

From 1967 to 1991, Indian farmers sold their produce to markets within the

country and to the government through the FCI. People were also dependent on
markets within the country for their food purchases. Foreign trade in farm products
was not allowed. Export of most farm products, especially foodgrains, was banned.
Imports were also not allowed. It was only the government that had the right to
import from products in case of scarcity.
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We have also seen that the government supported farmers through the supply

e Why did not the Indian government ©f cheap farm inputs and by offering to buy

allow farmers to export foodgrains farm products at minimum support prices.
during the Green Revolution? Thus, the Indian farmers produced only for

markets within the country and required
government’s support to earn a reasonable
income from farming.

e Why should government ban exports /
import? How does this policy help
Indian farmers?

Foreign Trade in Farm Products

As pointed out earlier, government took many protective measures in agriculture
prior to 1991. However, there has been a significant change in the agriculture policy in
India. Farm products are exported from and imported into India more than in the past.

Changes in farm trade policy are not taking place in India alone. Many developing
countries in Asia, Africa and South America have made similar changes in the
policies. This is because the developed countries are putting pressure on them to
allow foreign trade. These developed countries want to sell their surplus farm
products in the developing countries that have a large number of buyers.

With the foreign trade policy changes, many crops can now be traded. For
instance, farmers can now export vegetables and fruits, sugar and jaggery. Similarly,
import of cotton, rubber, pulses, oilseeds are freely allowed. However, farmers
cannot export food grains. Since food grains are the most important food item, the
Indian government has been cautious to allow trade in food grains. Only the
government can do so, if it wishes.

Organic Farming — The experience of a farmer in Odisha
In order to overcome the ill effects of Green Revolution, farmers in India have begun to
adopt different farming practices. Let us look at an example. Aged 80, Natwarbhai is a
resident of Narishu village, near Niali in Cuttack district, Odisha. A retired school teacher,
he has been practising organic farming for the last decade or so, and swears by its potential
to feed India’s population. He says some of the varieties he grows yield over 20 quintals per
acre, higher than the so-called ‘high-yielding’ varieties that farmers around him get after
using chemical fertilizers and pesticides. Infact he spends much less on his crops since his
main inputs are gobar, natural pesticides when occasionally needed and family labour.
Natwarbhai was earlier a ‘modern’ farmer. One day, while watching a labourer spray
Carbofuran (a highly toxic pesticide), he was horrified to see him stagger and collapse.
The worker was rushed for treatment. He survived but not Natwarbhai’s faith in the new
agriculture was lost. Especially after the labourer told him: “I could not breathe, my head
was reeling”; and especially after, having buried the remaining stock of Carbofuran in a
pit in his fields, Natwarbhai “saw dead snails, snakes, and frogs floating in the water that
had accumulated there. “I immediately wondered what would be happening to the
earthworms and micro-organisms that | knew kept the soil alive.”
Natwarbhai switched to organic inputs, but with the high yielding varieties that the
agricultural department provided. On the advise of the son, Rajendra, started cultivating
traditional varieties. But such traditional varieties are rarely cultivated Now a days. It
posed a big problem.
In 1999, he started his journey to search for traditional varieties of paddy seeds. He
travelled all over Odisha, and a little outside, about 5,000 kms. He collected dozens of
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traditional varieties of seeds from the areas termed as backward. He tried cultivating them
all, noting down their names, characteristics and productivity.

Source: Adapted from Ashish Kothari, A New Rice Every day? The Hindu, December 9, 2012.

e Can organic farming produce enough food for all?

e How is organic farming especially suited for small and marginal farmers? Discuss.

The developed countries are however constantly putting pressure on India to
allow greater imports of crops produced in their countries.

Foreign trade could cause farmers income to fluctuate. In certain years and
for certain crops the farmers might gain from exports. In other years, farmers
could lose because of cheap imports and fall in prices of farm products. Small
farmers without much savings will not be able to bear this loss. They will get
caught in debt trap and become poorer. The government has to be very careful in
allowing trade in farm products.

Why does Government buy and store some grain?

A lot of grain comes into the market at the time of harvest. One problem that farmers
face is lower price of grain during this time. This means farmers are not able to sell
grain ata high enough price to be able to repay their loans and continue using the
new farming methods. They need to be protected from traders who might try to
purchase the grains at low prices.

Therefore, the government has decided to set a Minimum Support Price (MSP). A
Minimum Support Price is a price at which the farmers can sell their grain if they want
tothe government. The government sets the MSP so as to cover the cost of cultivation
and allow a little bit of profit to the farmer. Because of the MSP, farmers are not forced
to sell their grains at cheaper prices to the traders.

The Food Corporation of India (FCI) was formed by the government to purchase food
grains from the farmers and store them. It keeps stockpiles and supplies grain to
ration shops and other government schemes (e.g. for midday meals in schools).

1. Chemical fertiliser 2. Green revolution 3. Organic material
4. Dryland agriculture 5. Modern farming practices 6. Foreign trade policy

Improve your learning

1. Name one important beverage crop and specify the geographical conditions required
for its growth. (AS )

2. The land under cultivation has been reducing day by day. Can you imagine its
consequences? (AS,)

3. Onan outline map of India, show the millet producing areas. (AS,)
4. What is Minimum Support Price (MSP)? How is it being implemented in your
area? (AS,)
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5. Explain all the ways in which the Indian government supported the Green
Revolution.(AS))

6. Do you think it is important for India to be self-sufficient in food grains
production? Discuss. (AS))

7. How is dry land agriculture different from irrigated agriculture? (AS )

8. Can you recall incidents such as pesticides being found in soft drinks? How is
this related to the use of pesticides? Discuss. (AS,)

9. Why are chemical fertilizers used in new farming methods? How could use of
fertilizers make soil less fertile? What are the alternative ways of enriching
soil? (AS))

10. How has the Green Revolution in some areas resulted in short-term gains but
long- term losses to farmers? (AS,)

11. What could be the effects of
foreign trade on farmers’
income? (AS))

12. In earlier classes, we had
studied about land
distribution. How does the
following image reflect this =~
1idea? Write a para-graph
about this in the context of &=
Indian agriculture. (AS)) ‘

13. Read the paragraph under the title ‘Fertilizer Problems’ on page 70 and comment
onit. (AS))

14. Observe the map given in the page 74 and locate the States where paddy is grown
in the outline map of India. (AS)

Discussion:

Do you feel that the farmers who cultivate are happy ? If not, What are the
reasons? What are the factors that affect agriculture ?

Debate: In agriculture, whether it is to be followed organic or chemical fertilizers and
pesticides? Conduct a debate in classroom keeping the population increase in mind.

Which crops are grown in your area? Which of these are grown from HY'V seeds
and which ones are grown from traditional seeds? Compare the HY'V seeds and the
traditional seeds with regard to each of the following points:

(a) duration of crop (b) number of times irrigated (c) production

(d) fertilisers (e) diseases (f) pesticides
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CHAPTER

Industrie i . 7

PART -1

Basic necessities for setting up factories m‘

Industries are an essential part of a nation’s development. You may recall what
you studied in class VII about various kinds of manufacturing processes. The story
of the paper industry was one example. You would have noticed how factories work
and about the process of manufacturing whether at home, in a small shed or in a
large factory. In this chapter, we will learn about how Indian industries have grown
over the years and the role of government initiatives in promoting industries.

India’s main industrial activity for a long time was handicrafts, particularly textile
goods. Under the colonial rule, barring a few industries, India could not develop a
sound industrial base. It did not have the capacity to produce a wide range of goods.
Most industrial products had to be imported. The general policy of British government
was not to develop modern industry in India but to ensure that India provided a market
for British goods. This led to the destruction of India’s traditional craft industries
and massive unemployment of craft persons. After 1947, India began many initiatives
to promote industrial activities in the country. One important driving force behind
this idea was to become self sufficient in meeting our needs and to make the country
an industrially developed nation.

For factories, you need machines. A modern factory manufacturing cloth, for
instance, would use loom that runs on electricity as compared to hand looms. These
looms produce a large quantity of cloth in a short time. Similarly, there are complex
machines that produce cement, cars, edible oils etc. To run these machines, all
factories require a source of power which is usually electricity. Hence, factories
require machines and electricity to run them.

Further, all factories need raw materials from which goods can be produced.
For example, steel is required to produce cycles. There are some factories which
produce steel sheets from iron and coal. Other factories use these sheets to
manufacture steel tubes. Finally, the cycle factory uses these steel tubes to
manufacture the steel frame for the cycle. Note that the basic sources of steel are
raw materials like iron and coal. As in the above example, minerals and ores form
the basic source from which various raw materials required by factories are produced.

A large number of goods are produced by factories that are used by other
factories. These are intermediate steps in the chain of production by many factories
before we can get final goods that are directly used by people/ consumers/ producers.
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Transportation is needed to bring
raw materials to factories and transfer
finished goods from them. Trucks,
railways and ships are the various
means of transport. For this, you
require some essential facilities such
as: a system of roads which are in
good condition and which link a large
number of towns and villages in the
country; a system of transporting
material by rail; ports which can
accommodate a large number of ships
and also organize the loading and
unloading from them.

Hence, for industriali -sation, i.¢.
to develop a large number of different
factories, we have certain basic
requirements like machines,
electricity, minerals and ores, and
transport facilities.

e Can you make a list of the products that are
produced by factories for other factories?

e [ron is the basic requirement for a large
number of goods produced by various
factories. Explain this with examples that you
see around.

e Have you seen machines used in a factory?
Make a collage of different kinds of machines
that are used.

e Make a chart to show how petroleum is the basic
requirement for a large number of products.

e Discuss what is meant by the word "basic'.
What are the basic necessities for industries?

e At the time of independence, what were the
objectives that were desired to be achieved
through industrialization?

Factories producing these essential goods - machines, electricity, minerals

and ores, and transport facilities - are basic industries. Basic industries produce
essential goods that can form a base to support a large variety of factories.

Industrial Location

Industrial locations are complex in nature. These are influenced by availability
of raw material, labour, capital, power and market etc. It is rarely possible to find
all these factors available at one place. Consequently, manufacturing activity tends
to be located at the most appropriate place where all the factors of industrial location
are either available or can be arranged at lower cost. After an industrial activity
starts, urbanisation follows. Sometimes, industries are located in or near the cities.
Thus, industrialisation and urbanisation go hand in hand. Cities provide markets as
well as services such as banking, insurance, transport, labour, consultants and
financial advice etc. to the industry. Many industries tend to come together to make
use of the advantages offered by the urban centres known as agglomeration
economies. Gradually, a large industrial agglomeration takes place. In the pre-
independence period, most manufacturing units were located in cities from the
point of view of overseas trade such as Mumbai, Kolkata, Chennai etc. Consequently,
there emerged certain pockets of industrially developed urban centres surrounded
by a huge agricultural rural hinterland.
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Activity
e Collect the wrappers of a few tea packets and tooth paste. Read the wrappers
carefully and try to relate to the question below.

can be considered as a product of agro based industry.
can be considered a product of mineral based industry.

e Raw material for the tooth paste and are produced in
another industry. That industry is called key or basic industry. Whereas the tooth
paste is a consumer goods and the industry producing such goods is called
consumer goods industry.

e The ownership of industries could be lying with individuals or groups of

individuals such as (for the tea packets) and
(tooth paste). Such an industry is called a private sector industry
whereas if the ownership belongs to the government, it will be known as public
sector industry. Two examples of public sector industries are
and

e Some industries are also owned by large number of people who supply raw
materials (milk / sugarcane) or supply their labour (coir) pool their resources to
run them. Such industries are called cooperative industries.

Agro Based Industries

The industries which are based on agricultural products are called agro based
industries.
Textile Industry: The textile industry occupies a unique position in the Indian economy
because it contributes significantly to industrial production (14%), employment
generation (45 million persons directly - the second largest after agriculture) and export
earnings (about 15% in 2017-18). It contributes 4% towards GDP (Gross Demestic
Product). It is the only industry in the country which is self-reliant and complete in the
value chain i.e. from raw material to the highest value added products.
(Source: Ministry of Texttiles [September, 2018])

Fibre Spinnin Weaving Dyeing and Garment
production puming Knitting Finishing Manufacture

I—)[ Raw Fibre ] L[Yarn] —>

Value addition in the textile industry
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Cotton Textiles: In ancient India, cotton textiles were produced using hand spinning
and handloom weaving techniques. After the 18th century, power-looms came into
use. Our traditional industries suffered a setback during the colonial period because
they could not compete with the mill-made cloth from England. In England, cotton
textiles were produced in large quantities with the help of power loom. Mill-made
cloth was cheaper on account of large scale production and lesser taxes.

About 80% of these are in the private sector and the rest in the public and
cooperative sectors. Apart from these, there are several thousand small factories with
four to ten looms.

In the early years, the cotton textile industry was concentrated in the cotton growing
belts of Maharashtra and Gujarat. Availability of raw cotton, market, transport including
accessible port facilities, labour, moist climate etc. contributed towards its localisation.
This industry has close links with agriculture and provides a living to farmers, cotton
ball pluckers and workers engaged in ginning, spinning, weaving, dyeing, designing,
packaging, tailoring and sewing. The industry, by creating demand, supports many other
industries such as, chemicals and dyes, mill stores, packaging materials and engineering

work. ¢ o
Map - The States of India
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e The first successful textile mill was established While spinning continues to
in Mumbai in 1854. be centralised in Maharashtra,

e When the two world wars were fought in Europe, Gujarat and Tamil Nadu,
India was a British colony. There was a demand weaving is highly decentralised
for cloth in U.K. Hence, they gave aboosttothe to provide scope for
development of the cotton textile industry. incorporating traditional skills

and designs of weaving in

cotton, silk, zari, embroidery etc. India has world class production in spinning, but
weaving supplies low quality of fabric as it cannot use much of the high quality yarn
produced in the country. Weaving is done by handlooms, powerlooms and in mills.
The handspun khadi provides large scale employment to weavers in their homes

as a cottage industry. India also exports yarn to Japan.

e Why did Mahatma Gandhi ~ Other importers of cotton goods from India are U.S.A.,

lay emphasis on spinning  U-K., Russia, France, East European countries, Nepal,
yarn and weaving khadi? ~ Singapore, Sri Lanka and African countries.

Jute Textiles: India is the largest producer of raw jute
and jute goods and stands at second place as an exporter of Jute after Bangladesh.
There are about 70 jute mills in India. Most of these are located in West Bengal
mainly along the banks of the Hugli river 98 km long and 3 km wide.

Factors responsible for their location in the Hugli basin are: proximity of the
jute producing areas, inexpensive water transport, supported by a good network of
railways, roadways and waterways to facilitate movement of raw material to the
mills, abundant water for processing raw jute, cheap labour from West Bengal and
adjoining states of Bihar, Odisha and Uttar Pradesh. Kolkata, as a large urban centre,
provides banking, insurance and port facilities for export of jute goods.

The jute industry supports 2.61 lakh

workers directly and another 40 lakhs

The first jute mill was set up near Kolkatain  small and marginal farmers who are
1859 at Rishra. After Partition in 1947, the engaged in cultivation ofjute and mesta.
jute millsremained in India but three-fourth  \1any more people are associated
of the jute producing area went to

indirectly.
Bangladesh (erstwhile East Pakistan).

Challenges faced by the industry
include stiff competition in the international market from synthetic substitutes and
from other competitors like Bangladesh, Brazil, Philippines, Egypt and Thailand.
However, the internal demand has been on the increase due to the Government
policy of mandatory use of jute packaging. To stimulate demand, the products need
to be diversified. In 2005, National Jute Policy was formulated with the objective
of increasing production, improving quality, ensuring good prices to the jute farmers
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and enhancing the yield per hectare. The main markets are U.S.A., Canada, Russia,

United Arab Emirates, U.K. and Australia. The growing global concern for
environment friendly, biodegradable materials has once again opened up the
opportunity for jute products.

Sugar Industry: India stands second as a world producer of sugar but occupies the
first place in the production of jaggery and khandsari (The raw material used in this
industry is bulky and in haulage its sucrose content reduces). There are over 460
sugar mills in the country spread over Uttar Pradesh, Bihar, Maharashtra, Karnataka,
Tamil Nadu, Telangana & Andhra Pradesh and Gujarat along with Punjab, Haryana
and Madhya Pradesh. 60% mills are in Uttar Pradesh and Bihar. This industry is
seasonal in nature so it is ideally suited to the
cooperative sector. Can you explain why this
1s so?

e Where should the sugar and

jaggery mills be ideally located?
In recent years, there has been tendency for the mills to shift and concentrate in

the southern and western states, especially in Maharashtra. This is because the cane
produced here has a higher sucrose content. The cooler climate also ensures a longer

crushing season. Moreover, the cooperatives are more successful in these states.
Major challenges include the seasonal nature of the industry, old and inefficient
methods of production, transport delay in transporting cane to factories and the
need to maximise the use of bagasse.

Mineral based Industries

Industries that use minerals and metals as raw materials are called mineral based

industries. Can you name some industries that would fall in this category?
The minerals are widespread in Indian

subcontinent based on their geological
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depend on them for their machinery. Steel is needed to manufacture a variety of
engineering goods, construction material, defence, medical, telephonic, scientific
equipment and a variety of consumer goods.

Make a list of all such goods made of steel that you can think of Production and
consumption of steel is often regarded as the index of a country's development.
Iron and steel is a heavy industry because all the raw materials as well as finished
goods are heavy and bulky, entailing heavy transportation costs. Iron ore, coking
coal and lime stone are required in the ratio of approximately 4 : 2 : 1. Some quantities
of manganese are also required to harden the steel. Where should the steel plants
be ideally located? Remember that the finished products also need an efficient
transport network for their distribution to the markets and consumers.

Today with 32.8 million tons of steel production, India ranks ninth among the

world crude steel producers. It is the e Why is the per capita consumption

largest producer of sponge iron. In ot el so low in India?
spite of large quantity of production of

steel, per capita consumption per annum is only 32 kg.

Aluminium Smelting: Aluminium smelting is the second most important
metallurgical industry in India. It is light, resistant to corrosion, a good conductor
of heat, mallable and becomes strong when it is mixed with other metals. It is used
to manufacture aircraft, utensils and wires. It has gained popularity as a substitute
of steel, copper, zinc and lead in a number of industries.

There are 8 aluminium smelting plants in the country located in Odisha (Nalco
and Balco), West Bengal, Kerala, Uttar Pradesh, Chattisgarh, Maharashtra and Tamil
Nadu. In 2004, India produced over

600 million tons of aluminium. (\) - I—

Bauxite, the raw material used in L e - Look at the Map of Major
the smelters, is a very bulky, dark ;r“’."_ ::.n‘? A & Stee factacy a o cnd of
reddish coloured rock. Regular supply J :;t_ e ”‘“"7"" s
of electricity and an assured source of Y "-.f"::i S ﬁ%smg{ g‘mﬁi
raw material at minimum cost are the ‘ oo oy "-""j";_“'.-'* -
two prime factors for the location of € * i V! ; A el T
the industry. Ny

Chemical Industries: The Chemical
industry in India is fast growing and
diversifying. It contributes approxi-
mately 3% to the GDP. It is the third
largest in Asia and occupies the twelfth
place in the world in term of its size.
It comprises of both large and small
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scale manufacturing units. Rapid growth has been recorded in both inorganic and
organic sectors. Inorganic chemicals include sulphuric acid (used to manufacture
fertilisers, synthetic fibres, plastics, adhesives, paints, dyes stuffs), nitric acid,
alkalies, soda ash (used to make glass, soaps and detergents, paper) and caustic soda.
These industries are widely spread over the country. Why do you think is it so?
Organic chemicals include petrochemicals, which are used for manufacturing
of synthetic fibers, synthetic rubber, plastics, dye-stuffs, drugs and pharmaceuticals.
Organic chemical plants are located near oil refineries or petrochemical plants.
The chemical industry is its own largest consumer. Basic chemicals undergo
processing to further produce other chemicals that are used for industrial application,
agriculture or directly for consumer markets. Make a list of the products you are
aware of.
Fertiliser Industry: The fertiliser industry is centred around the production of
nitrogenous fertilisers (mainly urea), phosphatic fertilisers and ammonium phosphate
(DAP) and complex fertilisers which have a combination of nitrogen (N), phosphate
(P), and potash (K). The third, i.e. potash, is entirely imported as we do not have
commercially usable potash or potassium compounds in any form. India is a large
producer of nitrogenous fertilisers. There are 57 fertiliser units manufacturing
nitrogenous and complex nitrogenous fertilisers, 29 for urea and 9 for producing
ammonium sulphate as a by-product and 68 other small units produce single
superphosphate. At present, there are 10 public sector undertakings and one in
cooperative sector at Hazira in Gujarat under the Fertiliser Corporation of India.
After the Green Revolution, the industry expanded to several other parts of the
country. Gujarat, Tamil Nadu, Uttar Pradesh, Punjab and Kerala contribute towards
half the fertiliser production.
Cement Industry: Cement is essential for construction activity such as building
houses, factories, bridges, roads, airports, dams and for other commercial
establishments. This industry requires bulky and heavy raw materials like limestone,
silica, alumina and gypsum. Coal and electric power are needed apart from rail
transportation.

The first cement plant was set up in Chennai in 1904. After Independence, the
industry expanded. Decontrol of price and distribution since 1989 and other policy

reforms led the cement industry g Where would it be economically viable to set up

to make rapid strides in capacity, the cement manufacturing units?
process, technology and

production. There are 128 large
plants and 332 mini cement
plants in the country.

e The industry has strategically located plants in
Gujarat that have suitable access to the market in
the Gulf countries. Find out where the plants are
located in other states of India. Find their names.
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Improvement in the quality has found the produce a readily available market in
East Asia, Middle East, Africa and South Asia apart from a large demand within the
country. This industry is doing well in terms of production as well as export. Efforts
are being made to generate adequate domestic demand and supply in order to sustain
this industry.

Automobile Industry

Automobiles vehicles provide quick transport of goods and passengers. Trucks,
buses, cars, motor cycles, scooters, three-wheelers and multi-utility vehicles are
manufactured in India at various centres. After liberalisation of economic policies
in 1991, many MNCs were set up for the production of automobiles in India to
take the advantage of the availability of labour in India for export. This gave domestic
market for automobiles in India. Usage of vehicles is polluting the atmosphere.
Lack of efficient public transport may be another cause for the increase of

automobiles in India. The industry is located around
e What are the major concerns De|hi, Gurgaon, Mumbai, Pune, Chennai, Kolkata,
for the starting of automobile 1 ,.know, Indore, Hyderabad, Jamshedpur and

?
industry? Discuss. Bangalore.

Information Technology and Electronics Industry

The electronics industry covers a wide range of products from transistor sets
to television, telephones, cellular telecom, pagers, telephone exchange, radars,
computers and many other equipments required by the telecommunication industry.
Bangalore has emerged as the electronic capital of India. Other important centres

N for electronic goods are Mumbai, Delhi,
}3 Y “‘1 ‘T:" s"h‘" ]:'qf """f'M Hyderabad, Pune, Chennai, Kolkata, Lucknow
| * Kashimit ook at the Map of Major .

s r; Software Technology parks and Coimbatore. Software technology parks
7 Him on page and shade them.

P o provide single window service and high data
. "’fj'f""“ Z _ ik i communication facility to software experts.
1 ~ A major impact of this industry has been on

employment generation. Upto 31* March
2018, the IT industry employed nearly 3.8
million persons. This number is expected to
increase on an average at about one lakh per
annum in the next 3 to 4 years. It is

encouraging to know that 30% of the people
employed in this sector are women. This
industry has been a major foreign exchange

earner in the last two or three years because
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of'its fast growing Business Processes Outsourcing (BPO) sector. The continuing
growth in the hardware and software industries is the key to the success of IT industry
in India.

In this section, we read about various types of major industries, their
geographical distribution and the localising factors. However, the industries are
also posing environmental threat in terms of land, air and water pollution.

Fill in the blanks in the following table. For some industries, you may need to discuss
with the teacher.

Industry States in which they are Why are they concentrated
currently concentrated in those states?

Chemical Industry

Fertiliser Industry

Cement Industry

Automobiles industry

PART - 11
Government and Industrial Development — The Early Years

In India, a few large factories are operated by government and most others by
private companies. This kind of existence of industries run by both government and
private industrialists has emerged because of the policy decided by the Indian
Parliament.

This kind of arrangement was made keeping in view the huge amount of capital
required to set up large industries at that time in India. As we read above, for a large
number of industries to come up it is important to provide basic inputs. Hence it
was presumed that government can invest in basic goods industries and this would
also help privately-owned industries for their expansion. Basic goods industries
not only require more money but also take a long time to be set up. Private industrial
groups or families were not willing to invest in such industries. For example, for
setting up a power plant — production of electricity, it would require five to ten
years. The government had to undertake this responsibility.

Similarly, government also took the responsibility to provide infrastructure
activities — building roads, maintaining transport services such as railways, roadways,
airways, water supply, production of gas, oil and other petroleum products.

Government also introduced many restrictions so that small producers could
be helped. Many industrial activities were allowed only for small producers. For
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example, production of cloth of a specific quality was restricted to handlooms.
Many craft production or small scale manufacturing that people could do in their
homes or workshops were not allowed to be produced in factories.

Government made laws so that the large factory owners get prior permission-
license-to set up factories. This was done so that there would be better planning
and co ordination. Government was wary of one industrial unit dominating in
producing specific goods. In such a situation, it is possible that the factory owners
may charge higher price from consumers for his or her goods when there is no
competition. The government regulated the quantity of goods produced by factories.
For some goods, the price at which they can be sold was also fixed.

Emerging Problems

Over the years, many of these industrial policies became a hindrance to the
growth of the industry. Those aspiring to set up an industrial unit were required to
follow so many procedures and had to wait for many years to get the approval from
the government offices. There were administrative hurdles, such as delays in
processing applications, which gave rise to the unhealthy practice of bribes.

There were many instances of misuse of the licensing system. Licenses were
not always given to the most efficient producers. The selection was biased in favour
of people with political connections and those who were economically powerful.
Thus, the big and influential people would corner not one but several licenses.
Some of these would be in very different and unrelated products. For example, a
textile manufacturer having secured a license for cement would start a cement
factory, even though the firm had no special competence in the area of cement
production. During the 1970s and 1980s, many of the industrial families in India
had licenses for production of almost all major industrial goods and only few new
people could get into industrial production.

All this discouraged new entrepreneurs, those who were willing to take the risk
of investing money in industrial production and who would work with the latest
technology available.

Write an imaginary dialogue between the big factory and the potter s wheel in the context of industrilation.
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When government controlled the price of certain goods, the producers of these
goods felt that there was no incentive in producing more goods. Rather, control on
prices led to shortage of goods. For example, to buy a scooter, one had to book and
wait for several years before the scooter was actually delivered. There was always a
greater demand for scooters than was the availability in the market. Such shortages
were also common for important basic goods like coal and cement, which in turn,
caused a lot of delay to production of other goods. The shortages were blamed on the
government’s policy of control on Indian industry, particularly its licensing policy. If
only these restrictions on industry were removed, industrialists complained,
production could increase and shortages would be removed.

The protective measures towards small producers also met with little success
with many large producers producing goods clandestinely as small producers.

Another problem faced by Indian industry was the lack of quality of some of its
products. For example, compared to the topmost brand of car produced in India,
there were many other car producers in the world whose cars were of better quality
and also cheaper. One of the reasons for low quality was said to be the lack of
competition among producers in the Indian industry. Even among industries that were
run by private producers, competition was limited due to the government controls.
There were controls on opening new factories and buying new machinery. Import and
export of industrial goods, including machinery and raw materials, were controlled.
Private manufacturers needed the government's permission (license) for all such
activities. Prices of important industrial goods were laid down by the government
and the producer had to sell only at that price. Many people were of the view that
Indian industry, as a result of government’s controls, wasn’t modernizing fast and was
producing goods at high cost and not making technological improvements.

In the case of government industrial enterprises, government used to allocate a
specific amount every year to operate these industries. In the long run, these were
expected to become independent and generate revenue for the government. However,
it was the other way around for many government run factories they continually
required government assistance and there was regular interference in running them.
Their functioning was much below what was expected.

New Policy for Industries

In the 1990s, the country began to relook at the industrial policies till then. A new
industrial policy was announced in India. Many activities which were earlier restricted
only for the government were now allowed for the private industries.

Government also relaxed laws so that factory-made consumer goods were also
imported from other countries. Many government rules were simplified to encourage
industrial activities in India especially for new entrepreneurs.
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In order to improve the efficiency of public sector companies, government sold
some of them. The financial support provided by government to run these companies
has also got reduced. These companies are also allowed to take decisions
independently without interference from government.

Private or government companies from other countries are now encouraged to
come and set up factories in India so that new technology would become common
and more goods could be exported to markets outside the country.

Impact of Industrialisation Policies

There has been a rise in the number of industrial units due to the industrialisation
policies. Employment has increased but less than expected and of low paying quality.
Today, nearly 2 lakh large factories, also called organised manufacturing units, and
nearly 3 crore small (also called unorganised) manufacturing units are operating in
India. These industrial units, both large and small, employ nearly about one-fifth of
India’s 460 million workers today.

Employment in Industry, 1972-73 (in%) Employment in Industry, 2009-10 (in%)

W Agriculture  mindustry mServices mAgriculture mindustry mServices

Look at the following pie charts. These show employment in the three kinds of
economic activities as percentage of total workers at that time.

One important point in industrial development after the new policies were introduced
was that the role of small firms has declined with many big industries coming up to
produce factory-based goods.

Another important goal of industrial policies in India was to generate employment
opportunities in industrial activities. Raising the proportion of people employed in
factories is also generally seen as an important indicator of economic development of
a country. Many laws were enacted in India to streamline industries so that they provide
better salary to workers, provide safety to workers at the workplace and ensure health
and medical benefits. It was envisaged that more and more industries would get established
and most workers would earn better incomes in due course. This did not happen in
India. Even after seven decades of Indian Independence, the share of employment in
industrial sector has not gone up as much as expected. A large section of workers
without having required skills and training are employed in small industrial units which
generally pay a very low salary and are devoid of safe working conditions and health

benefits.
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In contrast to the e What are the differences in employment in the

expectation, large industries three kinds of economic activities that you notice
began to replace workers with from these pie charts?

technology. More and more
automation has taken place.
This has led to almost zero

e What is the percentage of change in employment
by industry?

additional employment in e Discuss with your teacher: Did we expect to see a

large factories

greater change in employment by industry that did
not happen?

Production of factory-based goods has increased over the years
You may recall that establishing basic industries was the first step that Indian leaders
took to industrialise India. Establishment of those industries resulted in increased production

of these goods

. Look at the following charts.
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It was not only the production of steel, cement and other important raw

materials that increased tremendously over the last six decades. This also

resulted in the production many other intermediate and consumer goods. Look

at the following table which show the number of different transport vehicles,

pump sets produced in India. You will notice that each good serve different

purpose. Draw four separate bar diagrams and discuss in the class the probable

impact of the increased production of each of these goods.
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Table 3: Production of transport vehicles and pumps, 1950-2011

Commercial | Motor cycles Pumps Tractors

Year vehicles (Million) (power driven) (million)

(million) (million)

1950-51 9 - 35 -
1960-61 28 1 105 -
1970-71 41 97 259 -
1980-81 72 447 431 71
1990-91 146 1843 19 142
2000-01 152 3756 482 284
2010-11 753 10527 3139 465

1. Can you point out some examples of increase in production of goods that are
used in the production of many products by different factories?

2. What has been the increase in production of cloth over the past 30 years? What
would be the impact of this? Discuss in your class.

3. Refer the chart that shows the production of cement and steel. Draw a table to
show the increase from 1980-81 to present times. Discuss some positive and
negative effects of this increase in production.

Increase in the environmental problems and pollution

The production process in industries involves the use of electricity and application
of different chemicals. In the course of production, these industries release a lot of
other materials. These residual materials are causing pollution in the industrial
locations. One such instance is given in the biological science textbook in chapter X
of Class IX .
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1. Colonial rule 2. Consumer goods 3. Infrastructure facilities
4. Basic goods industries 5. Self sufficiency 6. Per capita consumption
7. Liberalisation

Improve your learning

1. Why did the government take up the responsibility to set up basic goods industries? (AS )

2. Why are industries located in specific areas? (AS,)

3. What are the basic goods industries? How are they different from consumer goods
industries? (AS))

4. Give alist of towns / areas in which some conventional mineral resources are found
and 1dentify the possible industries which can be set up. (AS,)

Sl. No.| Minerals/ Towns/areas in which List the kind of
Resources these resources are | industries that can be set
available up in this area

Iron ore
Coal

Jute

Crude oil
Natural Gas
Forests

BNl ey IR, NN JUST I (O i

Manganese

8 Bauxite

5. Why did the government in 1990s allow private industries in many areas which
were earlier restricted only to government? (AS))

6. What is the impact of industrial development on employment generation and on

revenue? (AS))

‘Industrial activities increase environmental problems.” Discuss. (AS,)

Write a few slogans on the prevention of environmental pollution. (AS,)

0 90 N

Read the paragraph 3 on page 83 and comment on it. (AS,)
10. Observe the map given on page 95 and locate the iron and steel plants in the outline
map of India. (AS,)

Select one agro-based and one mineral based industry in your area.
(1) What are the raw materials they use?
(1) Whatare the other inputs in the process of manufacturing that involve transportation cost?
(i11) Are these factories following environmental norms?
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