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From the Founder's Desk

Dear Aspirants,

Study 1Q Education is progressing towards its mission to democratize quality education for everyone. In this journey, Study IQ Publications
is delighted to present you with the first edition of the book ‘Fundamentals of Geography’, which will undoubtedly be your best companion
during your preparation.

This book was created keeping in mind, the concerns and challenges that students face during their Civil services preparation. Students are
frequently confused about what to study, how much to study, the depth of knowledge required for any topic, and the type of questions asked
by the commission. Above all, the absence of consolidated study material and the information silo from multiple sources hinder our student's
preparations.

This book is an honest attempt to tackle these problems and improve students’ knowledge base, saving their precious time during their
preparation and eliminating many academic misunderstandings that they encounter.

Special Features of This Book
This book aims to make your preparation focused and relevant based on UPSC's current trend and pattern, revision-friendly, and up-to-date.
o The requirements of the UPSC Civil Services Examination are the exclusive focus of this book.

e We have taken great care to ensure that the materials are written in a clear and easy-to-understand, so that students may learn and recall
the concepts to their advantage.

o Wherever necessary, we've incorporated relevant examples, maps, and graphics to help students grasp the fundamental concepts and
draw the relevant maps in their Mains examination.

¢ We have incorporated the relevant previous year's questions at the end of each chapter so that the students can test their knowledge
while understanding the trend of the question.

With all sincerity and humility, the Study 1Q team wishes you the best in your preparation, and we are hopeful that this book will help you in
your journey.

Happy Learning!!

Dr. Gaurav Garg
Co-Founder, Study IQ Education
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Origin of the Universe

Origin of the Universe

ften, we gaze into the night sky, try to count the stars, wish for a shooting star, or
Osimply check out the constellations. In doing so, we just don't look at the sky; we gaze
into the universe. The Universe contains all the matter and energy that exists around us.
The universe contains millions of galaxies. Each galaxy has millions of stars, and there are
stars with several planets revolving around it. Our solar system is also part of the MilkyWay
galaxy and consists of eight planets and their moons in orbit around the Sun. Our solar
system also contains smaller bodies like an asteroid, meteoroid, and comet. In this chapter,
we shall try to understand the origin and evolution of the universe, our solar system, and

the basics of geography.

Understanding Our Universe

Why are we here in the universe? Who made the universe?
Did the Universe exist forever, or does it have a beginning? Will
it live forever, or will it have an end? These questions have al-
ways intrigued humans, and we have time and again attempted
to answer these questions.

The study of the Universe started back during ancient
times. During the Golden Age of Greek civilization, people held
two different views on the Universe- the geocentric view and
the holocentric view.

Geocentric View: Geocentric means earth-centric. Accord-
ing to this view, the earth was at the center of the universe.
The world was considered a spherical, motionless body with a
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transparent hollow sphere surrounding it. This hollow sphere
was known as the celestial sphere. The stars were located in
this sphere, and they moved around the earth daily. Aristotle
and Ptolemy supported this view on the Universe.

Heliocentric View: Aristarchus was the first Greek philos-
opher to put forward a heliocentric, i.e., sun-centered view of
the universe. According to this view, the Sun is at the center of
the universe, and the Earth revolves around it. However, this
view was not popular back then.

Modern astronomy: The academic contributions by Nico-
laus Copernicus, Johannes Keppler, Galileo Galilei, and Sir Isaac
Newton have been constructive in our understanding of the
Universe. They were called the “founders of modern astrono-
my." Copernicus upheld the heliocentric view of the universe
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Origin of the Universe

International Date Line:

The world is divided into 24 time zones. But there is a par-
ticular place where the day actually starts. The place where the
day starts is the International Date Line. It is an imaginary line
passing from the North Pole to the South Pole in the middle
of the Pacific Ocean. It passes approximately the 180° line of
longitude. When we cross the line, we either gain or lose a day
depending on our direction of travel. If we travel westward, we
gain a day, on the other hand, if we travel east, we lose a day.

Daylight Saving Time:

In some regions (countries in the extreme north and south),
clocks are advanced in summer months by one hour. This prac-
tice is known as daylight saving time. Near the eaquators the
length of day and night are nearly the same. However, as we
move closer to the North or South Pole, the days are much
longer in the summers. Thus, few countries in higher latitudes
decided to come up with the concept of Daylight Saving Time.
It was first used in Canada in 1908. The countries advance their
clocks by one hhour in summer with the motive to better use
the daytime. This process also helps in saving energy as use
of artificial lighting is lessened. USA, Canada, European Union
Countries, Argentina, Cuba, etc use daylight saving time.

North Pole

/

South Pole

Barths spins around its rotation axis, an imaginary line
that passes through the North Pole and the South Pole. An
bmaginary plane bisecting arth midway between the two
poles defines the equator.

Earth’s Axis

North Pole
90°N

b, Avctic cirele

23.5°N 4§

~~~~~~ Tropic of Capricorn

Awntarctic clrele
South Pole
90°s

Major Latitudes of Earth

Different Motions of the Earth

Has it ever occurred to you how days and nights occur and
what a year is? To answer these questions, we need to under-
stand the motions of the earth. The Earth has two motions viz.
Rotation and Revolution.

Rotation: Imagine a line passing from the North Pole
through Earth’s center to the South Pole. This line is called the
axis of the earth. The axis is not straight but inclines at angle
of 23.5°. This means it makes an angle of 66.5° with its orbital
plane (the plane formed by the orbit). The earth spins around
this axis. This spinning movement of the earth is called Rota-
tion. The earth takes 23 hours, 56 minutes, and 4 seconds to
complete one rotation on its axis. The period of the rotation is
called day or earth day. The circle that divides the day from the
night is called the circle of illumination.

Significance of Earth’s Rotation

If the earth did not rotate, life wouldn't have been possi-
ble. Without rotation, the portion of the earth facing the Sun
will always face the Sun and experience day. The temperature
would have been high on this side. While the side of the earth,
facing away from the Sun would always have night. The tem-
perature would be freezing here. It is to be noted that the du-
ration of the day is not equal over all places on th earth. The
variation occurs due to the inclined axis of the earth.

The earth'’s rotation also drives the movement of water in
the oceans. It is also responsible for deflection of tides. The
rotation of the earth is also responsible for the general cir-
culation in the earth’s atmosphere. We will learn about the
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Geomorphic Processes

= Hade: It is the angle between the fault plane and the ver-
tical plane.

= Up throwside: It is the block of rock that lies at a relative-
ly greater height than the other.

= Down throw side: It is the block of rock that lies at a rela-
tively lesser height than the other.

=  Hanging Wall: It is the block of rock resting above the
fault plane.

= Footwall: It is the block lying below the fault plane.

= Fault Line: It is the intersection of the fault with the
earth’s surface.

= Fault Zone: it consists of various small faults. It is formed
when the displacement of the rock is not related to a sin-
gle fracture but is distributed over a large area.

Types of Faults

Normal Fault: Normal faults are formed due to tensional
forces that tend to pull the crust apart. In this type of fault, the
crust on one side is raised relative to the other. This creates a
steep, straight, cliff-like feature called a fault scarp.

A trench-like feature with straight, parallel walls is called
Graben or Rift Valley. They are formed when a block of rock

drops down between two normal faults. On the other hand,
when a block is elevated between two normal faults, a horst is
formed. They have a flat top but steep, straight sides. Horsts
and Grabens are very common in the East African Rift Valley.

graben horst

fault
Horst and Graben

Reverse Fault: These are faults where the fault plane is
inclined in such a way that one side rides up over the other.
These faults are formed due to compressional forces. They are
formed when both the blocks along the fracture are moving
towards each other.

Strike-Slip Fault: They are formed when the rock masses
slip past one another parallel to the strike. They are also called
transcurrent faults. Strike-slip faults are right-lateral or left
lateral. It depends on whether the block on the opposite side

dip-slip fault

rormeal fawlt

reverse fauwclt

o @

strike-slip fawlt

right-Lateral
strike-slip fault

N T

Left-Lateral
strike-slip fawclt

Types of Faults
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Atmospheric Water
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air cross over the mountain range, it descends along the lee-
ward slopes. After descending, they get warm and cause little
rain on the leeward side. The region on the leeward side that
receives less rain is called the rainshadow area. Orographic
rainfall occurs in Cherrapunji on the southern margin of the
Khasi Hills in Meghalaya, India.

Frontal Rainfall

When two different air masses meet, they do not mix. In-
stead, a zone of discontinuity called a front is established be-
tween them. The warmer air rises over, the cooler air along this
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Principles of Indian Geography

Introduction to Indian Physical Geography

India’s Geography encompasses one of the world’s most diverse land layouts. India is the country
that occupies most of the Indian subcontinent in Southern Asia. These diverse features make India
one of the best topographic regions. In this chapter we are going to discuss the physical features
of the Indian Subcontinent which includes its geographical extent, the different frontiers and the
shared boundaries of our nation. We will also discuss the surrounding oceans, political divisions
and the geological structure which comprises this huge sub continent.

India-A geographical Unit

The land of the ancient civilizations, India is a vast
country with cultural and physical diversity, lying entirely
in the Northern Hemisphere in the Continent of Asia.
The word India has its origin in Greek Mythology which
referred to the land of “Indoi” or people dwelling near
the river Indus. India has been regarded by many names
like- Aryavarta (The land of the Aryan race), Bharat, and
Hindustan (the Land beyond the river Sindhu).

India forms part of South Asia; it is the seventh-largest
country in the world in size. India has a vast geographical
extent, extending from the snowy ranges of the Himalayas
ranges in the north to the shores of
the Indian Ocean in the south and
the Arabian Sea in the south-west to
the Bay of Bengal in the south-east. It
also encompasses a diverse landmass
that varies from permanently ice-
covered lofty Himalayas to Great
Indo-Gangetic Plains. It spans from
vegetation devoid Thar deserts in
the west to vegetation abundant hilly
north-east. The land mass is as old as
the oldest land of Gondwana in the
Indian peninsula and relatively new
like the coastal plains in both eastern
and western India.

To the southeast and southwest
of the mainland lie the islands of
Andaman and Nicobar Island in the
Bay of Bengal and Lakshadweep
Islands in the Arabian Sea respectively.

The mainland extends between
latitudes 8°4’N and 37°6’N and
longitudes 68°7’E and 97°25’E. Both
latitudinal and longitudinal extent is
about thirty degrees. India extends

Srinagar-

chandigarh

Thiruvananthapuram

from Indira Ridge in Kashmir to Kanyakumari in Tamil
Nadu with 3214 kilometers. The west-east extent of
India spans from Rann of Kutch in Gujarat in the west to
Kibuthu (the easternmost town) in Arunachal Pradesh in
the east with a distance of 2933 kilometers. The Indian
landmass has an area of 3.28 million square kilometers,
which is around 2.4 percent of the total geographical
area of the world.

With 30° longitudinal differences between
Saurashtra in the west and Arunachal Pradesh in the
east, the local time difference is 120 minutes or 2 hours.
Thus, Arunachal sees the sun rising 2 hours earlier than
Saurashtra in the west. The standard meridian in India
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India’s Geographical Extent
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Drainage System of India
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The Sutlej River System

River Name Sutlej

Origin Mansarovar-Rakas Lake near
Darma Pass in Tibet

Length 1450 Km (1050 Km in India)

Discharge Joins Chenab and together
they form Panjnad and
discharge into the Indus.

Major Cities Kapurthala district of Punjab

Right Bank Tributaries Spiti, Beas, Chenab

Left Bank Tributaries Baspa

Major Dams Bhakra-Nangal Dam

The Sutlej is the longest of the
five rivers (Jhelum, Chenab, Ravi,
Beas, and Sutlej) that flow through

originates from the Satopanth glacier near Badrinath.
Alakananda River flows to meet the Dhauliganga River
at Vishnuprayag, the Pindar River at Karnaprayag, the
Mandakini or Kali Ganga at Rudraprayag and finally the
Bhagirathi at Devprayag. At Devprayag, the river gets its
name “Ganga.”

After flowing 280 kilometers from its source
southwest, Ganga touches the Gangetic Plains at
Haridwar. Haridwar is considered one of the major holy
pilgrimages for Hindus. From this point, the Ganga River
starts flowing south-east direction through the plains
of northern India. The river takes a curved path while
passing through the city of Kanpur before being joined
by the River Yamuna from the southwest direction at
Allahabad. The river passes some major towns like

the Punjab region in northern India 3;

. . . =
and Pakistan. The river originates from ot [ =
Mansarovar-Rakas Lake near Darma ¥ KXY A
Pass in Tibet. The river is known as .a
Langchen Khamban in Tibet. The river Kedm;wath g
flows almost parallel to the Indus River Mo L ’w‘”

, gy, 4
for 400 kilometers before entering *qangotri ‘”e[,,,_[ e
India through Shipkila Pass. The main Qé Gy,
tributary of the Sutlej River is the Spiti ‘fg‘; £ ® Rudraprayag
River. The Spiti River joins Sutlej at 464{- \, N -§
Namgia. It feeds the Bhakra Nangal ‘:“.7\/ §
canal system. After entering the plains Af V_g
at Rupar, the river turns westward and ;(‘
. . Devprayag-—7
joins Beas at Harike. From Ferozpur,
it forms the boundary between India o /*Rishikesh o
and Pakistan for 120 Kilometres. 3 %?
& @ Haridwar 3

The Ganga River System

The Ganga River is a lifeline
to millions of people and India’s
longest river. It has a historical and
mythological  significance. = Many
imperial capitals like Pataliputra,
Kannauj, and Munger have flourished
on the banks of the river Ganga. Apart from cultural
and geographical significance, it has an environmental
significance. The deteriorating condition of the Ganga
River system has raised concerns in India.

The Ganga rises as Bhagirathi from the Gangotri
glacier at Gaumukh at 7,010 meters above the mean sea
level. Alaknanda, another head-stream of river Ganga,

AV}

The Ganga and its Tributaries in the Area of Origin

Varanasi, Buxar, Patna, and Bhagalpur. The Ganga River
is joined by numerous rivers such as Kosi, Son, Gandak,
and Ghaghra before changing its course in the south
direction.

At Pakur, the river begins to branch its distributaries.
The first distributary, the Bhagirathi-Hoogly, forms the
Hooghly River. Near the border of Bangladesh, the
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Natural Vegetation of India
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Flora: Chir Pine, Oaks, and Olives are important trees.

Fauna: Asian elephant, clouded leopard, gaur, golden
langur, etc are found.

Do You KNOW?

Oak trees are of huge economic value as they are used
to make furniture and flooring, railroad ties, and mine
timbers. They are also used to make barrels in which
many wines and spirits are aged.

Sub-tropical Dry Evergreen Forests

Distribution: Sub-tropical Dry Evergreen Forests are
found in the western Himalayas up to about 1000 metres
above sea level and Shiwalik and Bhabar.

Climatic conditions: The annual rainfall in this
area ranges between 50 and 100 cm. Summers are hot
enough, and winters are bitterly cold.

Characteristic:

e Low scrub forest with stunted evergreen trees and
shrubs are found.

e Considerable regions are covered by dwarf creeping
palm Nonnorpops.

Flora: The most common species are olive, Acacia
Modesta, and pistacia.

Fauna: Snow Leopard, Himalayan Wild Yak, Musk
Deer, etc are found here.

Temperate Vegetation

Himalayan Dry Temperate Forests

Distribution: It is found in the inner dry ranges of
the western Himalayas. Ladakh, Lahul, Chamba, Kinnaur,
Garhwal, and Sikkim are examples of such areas.

Climatic condition: Precipitation here is low, below
100 cm, and is mostly in the form of snow.
Characteristics:

e The forests are mainly coniferous with xerophytic
shrubs.

e Epiphytes and climbers are rare.

Flora: Deodar, Chilgoza, oak, maple, ash, Parrotia,
and olive, are important species.

Fauna: The snow leopard and the black-necked crane
are found here.

Himalayan Moist Temperate Forests

Distribution: These occur in the western Himalayas
between 1,500m and 3,000m. These are found in Kashmir,
Himachal Pradesh, Uttaranchal, Darjeeling, and Sikkim.

Characteristics:

e Mainly coniferous species are found.
® These go upto 30 to 50 m high.

e Mosses and ferns thrive on trees.

e They have a shrubby undergrowth.

Flora: Oak, cedar, spruce, maple, walnut, deodar, and
chestnut are found. These forests provide high-quality
wood for construction. They are also used for making
railway sleepers.

Fauna: Barking Deer, Red pandas, Snow Leopard, etc
are found here.

Montane Wet Temperate Forests

Distribution: Evergreen wet temperate forests can
be found between 1800m and 2700m altitude in the
eastern Himalayas. This type of forest can be found in
Tamil Nadu and Kerala’s higher hills, primarily above
1500m in elevation.

Climatic conditions: The average annual rainfall
ranges from 150-to 300cm. The average temperature is
11° to 14° Celcius.

Characteristics:

e The trees are shorter. The trees rarely reach heights
of more than 6 meters.

e The undergrowth is dense, with abundant epiphytes,
mosses, and ferns that cover the branches.

e These are closed evergreen forests. The leaves are
densely packed and rounded.

e Woody climbers are common.
Flora: Oak, Plum, Birch, Deodar, Indian chestnut,

magnolia, blue pine, hemlock, chilaune, etc are found.

Fauna: The Nilgiri tahr is found only in the Nilgiri Hills
and the southern portions of the Western and Eastern
Ghats in the Indian states of Tamil Nadu and Kerala.

Alpine and Sub-Alpine Forests

Distribution: It occurs above the tree line, between
elevations of 3,200 and 3,600 meters, and goes up to
about 4,200 meters in the western Himalayas and 4,500
meters in the eastern Himalayas.
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Indira Gandhi Canal Command Area

Case Study-Indira Gandhi Canal Project

Indira Gandhi Canal, which was earlier known as the
Rajasthan Canal is one of the largest canal systems in
the country. It originates at Harike barrage in Punjab
and runs parallel to the Pakistan border in the Thar
Desert of Rajasthan. The construction work of the canal
was carried out in two stages. The First stage command
areas include Ganganagar, Hanumangarh, and the
northern part of the Bikaner districts. Whereas, second
stage command areas include Bikaner, Jaisalmer,
Barmer, Jodhpur, Nagaur, and Churu districts covering
culturable command areas.

The canal irrigation in these areas has transformed
its ecology, environment, and society. It also brought
a change in the agricultural economy of the region.
Moreover, the presence of soil moisture and various
afforestation and pasture development programs
under CAD helped in reducing wind erosion and
siltation of the canal system.

Objectives of Command area Development:

Reduce water pilferages and efficient utilization of
water for irrigation.

Leveling of land to achieve a uniform spread of
irrigation water in the field.

Construction of roads.
Develop participatory management of irrigation.

Reclamation of waterlogged areas that have been
rendered useless.

Promoting a rotational system of water distribution.
This is done to ensure an equitable share of irrigation
water between the large, small, and marginal
farmers.

Diversification of agriculture.
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