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Chapter

Physical State of
the Earth

1

Students’ Learning Outcomes
After studying this chapter, the students will be able to:
µ Describe different layers and composition of Earth's interior.
µ Describe the basic concept of Plate Tectonics.
µ Locate the seven major Tectonic Plates on a map.
µ Discuss Faults and their types.
µ Describe the major Plate Faults in Pakistan and locate them on a

Map.
µ Describe the causes Earthquakes, their effects and distribution.
µ List the great Earthquakes of the world and Pakistan.
µ List instruments and scales used to measure Earthquakes.
µ Explain vocalism.
µ Enumerate types and categories of volcanoes and their

distribution.
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Chapter 1: Physical State of the Earth

1.1 Earth's Internal Structure
According to the modern
scientific research, the outer
shape of the Earth is almost
elliptical (Geoid). The Earth
consists of three major layers;
namely, crust, mantle and core.
These layers are explained as
under:

1.1.1 Earth's Crust

Crust
Mantle
Outer
Core
Inner
Core

Internal structure of earth

The upper solid layer of the Earth is called “crust”. It consists of rocks and
it exists not only in the form of continents, but also in the shape of sea beds
below the sea water. It is the thinnest layer of the Earth. It consists of the
following two parts:
i.

Continental Crust

It is the continental part of the Earth's crust. Its thickness is not uniform
everywhere. It is thicker in mountainous areas than in plain areas. Its average
thickness is approximately 30km.
ii.

Oceanic Crust

The oceanic crust lies beneath the sea water. Its average thickness is
approximately 8km. The rocks of oceanic crust are thicker than the rocks of
continental one.

1.1.2 Mantle
The next major layer of the Earth is mantle. It lies beneath the crust and
has a thickness of approximately 2,850km. Here, temperature gradually rises
with depth. Mantle can ben divided into the following two parts:
i.

Upper Mantle

The upper mantle is much thinner than the lower mantle. It stretches from
about 20km to 300kmm in depth from the Earth's surface.
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ii.

Lower Mantle

Starting from the upper mantle, the lower mantle reaches down to about
2,900km depth from the Earth's surface. It means, its own thickness is about
2,600km. Here, the rocks are quite soft and elastic due to excessive heat.

1.1.3 Core
Core is the deepest and central layer of the Earth. Starting from the lower
mantle down to the Earth's centre, it has a thickness of about 3,470km. The core
also has the following two parts:
i.

Outer Core

It is about 2,200km thick and, because of excessive heat, found in molten
state. Its estimated temperature is approximately 3,7000C.
ii.

Inner Core

The thickness of the inner core is almost 1,250km. Although, its
temperature is higher than that of the outer core, but due to the heavy load of
overlaying material, its substance seems to exist in solid form.

1.2 Plate Tectonics Theory
The Plate Tectonic Theory was developed during 1960 to 1980. According
to this theory, the Earth's crust is divided into seven large and many small plates
North American
Plate
Carribean
Plate
Cocos Plate
Nazka
Plate

South
American
Plate

Eurasian Plate

Arabian
Plate
African
Plate
Indo-Australian Plate

Antarctic Plate

Map of tectonic plates
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called “tectonic plates”. Evidences reveal that billions of years ago, the presently
existing seven continents existed in the shape of a single whole. Geologists call
that great continent “Pangea” and same was the case with oceans, and that
single great ocean is named as “Panthalassa”. The disintegration of all these
features and their present location is the result of the movement of tectonic
plates. The seven large tectonic plates include:
i.

Eurasian Plate

ii.

Indo-Australian Plate

iii.

Pacific Plate

iv.

North American Plate

v.

South American Plate

vi.

African Plate

vii.

Antarctic Plate

The small tectonic plates include Arabian Plate, Nazca Plate, Cocos Plate,
Caribbean Plate, etc.

1.2.1 Faults and their Types
Faults means a fracture in rock formation. If rocks fracture but its both
parts stay intact such fracture is called Joint. Displacement can be on both of the
faults, but in most cases one part remains static while the other slides down.
Faults have the following major types:
i.

Normal Fault

This type of faults is
found very common, thus
called “normal fault”. In
these faults, the block or
one part beneath the fault
slides down while the other
block pops up. This occurs
because of the creation of
strain in rocks, i.e., their
pulling apart in opposite
directions.
Normal Fault
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ii.

Reverse Fault

Reverse fault develops in reverse
order as compared to the normal fault. In this
case, the displaced block rises up against the
fault surface. This occurs when excessive
stress from the two opposite sides is exerted
on rocks.
iii.

Reverse Fault

Lateral or Transform Fault

In this type, the parting blocks move
neither upward nor downward, rather slide
horizontally against each other. Most
earthquakes occur as a result of the
movement of such type of faults.

1.2.2 Major Plate Faults in Pakistan

Lateral Fault

Pakistan is dived into two major tectonic plates. Most part of Balochistan
province is the part of the Eurasian Plate, whereas the rest of the country is the
part of the Indo-Australian Plate. A large plate fault lies within the territory of
Pakistan between Eurasian and Indo-Australian Plates. It can be divided into the
following parts:
i.

Himalayan Fault

The Emergence of the Himalaya and adjoining mountains is the result of
the collision between the Indo-Australian and Eurasian Plates. In this region, the
process of tectonic compression has caused to form many long and parallel
reverse faults. These faults run along the Himalaya Mountain in northwest
direction up to the Hindukush and Sulaiman Mountains of Pakistan. Friction
between these faults is the main cause of earthquakes in Northern Areas and
Khyber Pakhtunkhwa Province of Pakistan and Azad Jammu and Kashmir.
ii.

Chaman Fault

Chaman fault is approximately 830 km long. It starts from the junction
point of Arabian, Eurasian and Indo-Australian Plates, which is located at Makran
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coast in the south of Pakistan. From there, it stretches north ward close to the
Chaman City of Balochistan Province and reaches the Kabul City of Afghanistan.
In Balochistan Province. Almost all the major earthquakes occur due to the
movement along this fault.

1.3 Earthquake and Tsunami
i.

Movement of Tectonic Plates

The movement of the opposite tectonic plates results in storing
tremendous amount of energy in rocks. When the pressure of the stored energy
reaches a certain point, the rocks fracture at relatively weaker points and cause
earthquake.
ii.

Volcanism

Magma with the mixture of gases exists deep in the Earth. These gases
continually exert pressure to expand and release from the Earth's interior. But
due to the huge weight of the upper layer, the gases cannot release easily.
However, when their pressure crosses a certain limit, the gases along with lava
erupt through weak points of Earth's crust and cause earthquakes.

1.3.1 Impacts of Earthquakes
a.

Earthquakes jolts the Earth which cause to collapse buildings.

b.

The Cracks in the Earth's surface destroy roads, railway lines and other
communication infrastructure.

c.

Leakage in oil and gas pipelines causes fire accidents.

d.

In oceans, earthquakes create
huge waves called Tsunami.
These waves may rise as high as
over 10 meters and move with
the speed up to 1,000 km/hour.
They cause destruction in small
islands and coastal areas. For
example, in 2004 in Sumatra
island of Indonesia, a Tsunami

A scene of earthquake
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took the toll of thousands
of lives and millions of
people became shelter
less.
e.

There are also few
benefits of earthquakes.
They cause to rise the
underground waterlevel
and expose minerals (like
oil and gas), etc.

A scene of Tsunami

1.3.2 Seismic zones
Earthquakes zones are also called seismic zones. There are the following
three major seismic zones in the world:
i.

Pacific Ring of Fire

It starts from the extreme south of South America and running along its
western coast reaches Bering Strait. From there, it runs along the eastern coast of
Asian continent down to New Zealand. Excessive volcanism takes place here.
Bering Strait
Asia
North
America
Pacific Ocean

Europe
Atlantic
Ocean
Africa

Pacific
Ring of Fire

Indian Ocean

South
America

Newzealand

Location map of Ring of fire of Pacific Ocean
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Mid-Atlantic Ridge

in the middle of Atlantic Ocean, a long volcanic mountain exists which
stretches across from its northern to southern end, known as Mid-Atlantic Ridge.
It stretches across the Alps Mountain of Europe, Mediterranean Sea, Persian Gulf,
Balochistan and North-Western Mountains of Pakistan. Then, it joins the Pacific
Ring of Fire near Indonesia.
iii.

Alpide Region

It is also known as Alpine–Himalayan Belt. It stars from the Mid–Atlantic
Ridge, passes through the Alps Mountain of Europe, Mediterranean Sea, Persian
Gulf, Balochistan and North-Western Mountains of Pakistan. Then, it links with
the Pacific Ring of Fire near Indonesia.
iv.

Earthquake Measurement

Earthquake are measured by an instrument called seismograph. It is a
small and simple instrument. The effects of an earthquake depend on its
intensity, which is measured by the scale devised by a scientist, named Charles

Seismograph

9

Geography 7

Richter. Therefore, it is called “Richter Scale”.
Richter scale

Condition of trembling

Richter scale

Condition of trembling

Less than 3

Very low

6.1 to 8

Major and devastating

3.1 to 5

low

More than 8

Massive and

5.1 to 6

Medium and devastating

catastrophic

Do you know?
A seismograph has a rolling drum wrapped with graphic paper. A pencil-like
rod touches the paper. During normal conditions, the rod draws straight lines
on the paper, but during earthquakes it draws zigzagged lines. These
zigzagged lines indicate the intensity of earthquake.

1.3.1 Major Earthquake of the World
Year

Earthquake effected area/ country

Intensity on Richter scale

2001

Peru (Chile)

8.4

2002

Alaska (USA)

7.9

2003

Hokkaido (Japan)

8.3

2004

Sumatra ( Indonesia)

9.1

2005

Pakistan and Azad Jammu and Kashmir

8.2

2006

Kamchatka (Russia)

7.6

2007

Peru (Chile)

8.0

2008

Alaska (USA)

7.9

2009

Hokkaido (Japan)

7.5

2010

Osaka (Japan)

6.2

2011

Myanmar

6.8

2012

Sumatra ( Indonesia)

8.6
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1.4 Volcanism
According to geologist, the
layer “mantle” of the Earth has about
3,0000C temperature. Due to so high
temperature, the rocks found here
exist in molten state known as
“Magma”. Large quantity of gases is
also mixed with magma, which exert
pressure for eruption. When this
magma releases on the Earth's
surface, it is called lava. The process of
eruption of lava is called “volcanism”,
and the point of eruption is called
“volcano”.

Clouds of
ash and Gases

Lava

Crater
Vent

Magma Chamber

Structure of volcano

1.4.1 Types of volcanoes
These are of the following three types
i.

Extinct Volcano

The volcano, where the eruption of lava has stopped since long and there
is no more chance of eruption is called extinct volcano.
ii.

Dormant Volcano

A volcano which has not erupted lava since long ago but in future it is
likely to erupt is called dormant volcano.
iii.

Active Volcano

The volcano which erupts lava continually is called active volcano. It is
estimated that presently about 500 active volcanoes exist all over the world.

1.4.2 Distribution of volcanoes
The Pacific Ring of Fire is an important region of volcanoes. It is estimated
that the world's 75% volcanoes exist in this region. Another important region is
the Mid-Atlantic Ridge. Isolated volcanoes are also found in other parts of the
world, i.e., Iceland, Rift Valley of Africa, Mediterranean Sea and Ararat Mountain,
etc.
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IMPORTANT POINTS
1.

Internal structure of the Earth consists of three major layers: crust,
mantle and core.

2.

Earth's crust is divided into seven large and many small blocks, called
“tectonic plates”.

3.

Pakistan is located on the junction of two large tectonic plates, known
as Eurasian Plate and Indo-Australian Plate.

4.

The fringes of tectonic plates are major seismic zones.

5.

Earthquake create tremors which cause to collapse buildings.

6.

According to geologists, the temperature of the Earth's core is about
3700oC.

7.

The volcano which erupts lava off and on is called active volcano.

8.

Currently, there are 500 volcanoes in the world.

GLOSSARY
Trench:

Along narrow hole dug into the surface of ground

Source:

Starting or releasing point of something.

Lateral movement:

Side-by-side movement along another body.

Geological phenomena: Physical activates in the interior or exterior of the
Earth.
Geologists:

The experts who deal with the material structure
and different internal or external forces acting in
the Earth.

12

Chapter 1: Physical State of the Earth

EXERCISE
Q.1.

Q.2.

Every question has four options. Encircle the correct answer.
i.

Intensity of the 2005 earthquake of Pakistan at Richter scale was:

a.

8.2

b.

9.1

c.

7.6

d.

5.6

ii.

The volcano which erupts lava off and on is called

a.

Extinct volcano

b.

Active volcano

c.

Dormant volcano

d.

None of the above

iii.

The upper solid layer of the Earth consisting of continents and
oceans is called:

a.

Earth surface

b.

Crust

c.

Mantle

d.

Core

iv.

An average thickness of the oceanic crust is approximately:

a.

100 km

b.

40 km

c.

30 km

d.

8 km

v.

The major part of Pakistan lies in ______.

a.

Indo-Australian Plate

b.

Eurasian Plate

c.

Arabian Plate

d.

None of the above

Give short answers of the following questions.
i.

What do you understand by “Pangea”?

ii.

Explain different types of faults.

iii.

Write the names of seven major tectonic plates.
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Q.3.

Q.4.

iv.

What do you understand by a dormant volcano?

v.

Define the process of volcanism.

vi.

Define Tsunami and describe its causes and effects.

Give detailed answers of the following questions.
i.

Describe the internal structure of the Earth.

ii.

Discuss the causes and effects of earthquakes.

iii.

Discuss the types of volcanoes.

Match the column A and B.

A

B

Seismograph

Solid layer

Balochistan Province

Over 500

Earth crust

Graph paper

Active volcano

830 km

Chaman Fault

Makran Coast
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ACTIVITIES
i.

The students, with the help of the teacher, should indicate on the map the
location of the major plate faults in Pakistan.

ii.

The students should write down the names of tectonic plates in the
outline map given below:

Outline map of tectonic plates
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2

Denudation

Students’ Learning Outcomes
After studying this chapter, the students will be able to:
þ Define Denudation and its types.
þ Describe the causes of rock-breakup.
þ Distinguish between types of Weathering.
þ Define Erosion and its causes.
þ Identify Erosion in local areas.
þ Define Mass Wasting.
þ Describe the conditions in which Mass Wasting takes place.
þ Differentiate between Weathering, Erosion and Mass Wasting.
þ Describe the impact of Erosion and Mass Wasting on

Agriculture, Irrigation, Human settlement and transportation
Networks.
þ Recommend measures that can be taken to minimize the

impact of Erosion and Mass Wasting.
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2.1 Denudation
The Earth's crust is made up of different types of Rocks. These rocks,
under different physical factors like, sunshine, gravity, rainfall, rivers, glaciers,
ocean currents, disintegrate and transport from one place to another. This
process is called denudation. It has three basic types.

2.1.1 Weathering
Under environmental conditions, the physical disintegration or chemical
decomposition of rocks while resting on the same spot is called weathering. This
process is called so because most of the affecting factors are linked with weather.
i.e., temperature variation, humidity, rainfall etc.
There are three major types of weathering.
i.

Physical Weathering

It is also called mechanical weathering. In this process, rocks break up into
small pieces without any chemical change. Physical weathering occurs under the
following four conditions.
a.

Thermal Expansion and Contraction

Solar heat causes to
expand the rocks during
the day, and the night cold
causes them to contract.
The process of expansion
and contraction is not
uniform in a rock. It does
not occur at uniform rate
therefore the expansion
and contraction within a
rock cause it to break into
pieces.

Weathering by thermal
expansion and contraction
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b.

Frost Wedging

Water expands while freezing.
This characteristic of water could be
observed in cold areas where, during
night or extreme cold weather, water
freezes in the crevices of rocks and exert
pressure on its sides and on walls to push
back. The increasing pressure causes to
expand the crevices of the rocks resulting
into its breakup.
c.

Wetting and Drying

During rainy seasons, the rocks
absorb water causing them to expand.
While in dry season the absorbed water
evaporates causing them to contract.
The repetition of this process causes the
rock particles to loose internal cohesion
and ultimately fracture into fragments.
d.

Weathering by frost

Exfoliation

Deep into the Earth, the lower
rocks remain under tremendous
pressure of the upper rocks. However,
the denudation processes gradually
reduce the load on the lower rocks. The
reduction of load causes the upper parts
of these rocks to expand and detach
from the lower parts. This process is like
peeling the lamina of onion. The process
causes to break massive rocks into
pieces.

Weathering by wetting
and drying

Exfoliation
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iii.

Chemical Weathering

Rocks are the aggregates of different minerals having different elements.
Elements mean Oxygen, Hydrogen, Carbon and Calcium etc. In chemical
weathering, during chemical process, elements of minerals change within a rock.
It means, elements change into various types of compounds. It changes the
chemical structure of rocks which now become more vulnerable to denudation.
Chemical weathering has several mechanism. Such as:
a.

Oxidation

Few rocks have iron particles. Water oxidizes iron and makes it rusty. Due
to rust, rocks lose their strength and easily break into pieces.
b.

Carbonation

Carbon Dioxide reacts with water to form weak acid, known as carbonic
acid. In atmosphere, it also occurs naturally, where carbon dioxide dissolves in
water vapors to make them acidic. This acidic rainwater can easily dissolve
limestone, marble, and gypsum etc.
c.

Dissolution

It is a chemical process. Only those sold substances having specific
chemical characteristics can dissolve in water. Some of the rocks, such as rock
salt, can directly dissolve in water.
iii.

Biological Weathering

Plant roots creep into the
cracks of rocks and through chemical
reaction
make
them
hollow.
M o r e o v e r, t h e g r o w t h a n d
movement of roots by air widen the
cracks and unbalance the rocks,
which ultimately fall down. Similarly,
some of the animals and worms
make holes and caves etc. and hollow
out the interior of the Earth. This
process is also a cause of rock

Weathering by vegetation
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weathering.

2.1.2 Erosion
In weathering, residual material remains at its original place. Country to
this, in erosion, denudation of rocks and transportation of material from one
place to another is a must. In transportation process, transported material
deposits at new locations.
a.

Agents of Erosion

The sources of rock erosion are called agents of erosion. These include
winds, rivers, glaciers and ocean waves. These are effective in their specific
environmental condition, for example:
v

In deserts and semi-deserts
where scarcity of rainfall cause
to reduce vegetation, wind is
the main agent of erosion.

v

In excessive rainfall areas, small
streams and rivers are the
major agents of erosion. On the
land surface, erosional effects
of rivers are widespread and
more prominent than of any
other agent.

v

At high altitude areas and at
poles, where temperature
remains below freezing point
throughout the year, glaciers
are the main agents of erosion.

v

In coastal areas, ocean waves
are important factor which
strike and break the rocks bit by

Erosion by wind

Erosion by ocean waves

Erosion by river
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bit.

2.1.3 Mass Wasting
The loose material produced
by weathering automatically moves
downslope under gravitational pull.
The process is known as mass
wasting. The materials consist of
minute sand particles to huge
boulders.
Mass wasting

2.1.4 Favourable Conditions for Mass Wasting
i.

Steep slope trigger mass wasting.

ii.

During the construction of road in mountainous area, the cutting of land
on mountain side steepens the slope and creates chances of mass
wasting.

iii.

The rocks with joints and faults are more exposed to mass wasting.

iv.

Mixing of water in rock material helps speed up the process of mass
wasting.

v.

Roots of plants nail the ground. The areas without vegetation remain at
risk of mass wasting.

vi.

Earthquake zones are also exposed to mass wasting.
Weathering

Erosion

Mass wasting

When, under physical factors

The breakage and

The broken rock material

(sunshine, frost, etc) rock material

dislocation of rocks under by weathering and

gradually breaks down or dissolves

mobile physical factors;

erosion, under the force of

by chemical reaction just at the

for example wind, river,

gravity slides down from

original place, it is called

glaciers and ocean

high to low areas. This

Weathering.

wavers is called erosion.

process is called mass
wasting.
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2.2 Difference between Weathering, Erosion and Mass
Wasting
2.2.1 Impacts of Erosion and Mass Wasting
They affect human life in various ways, for example;
i.

Impacts on Agriculture

Fertile soil is essential for agriculture. For fertility, it is essential that soil is
thick, and rich in humus. In mountainous and semi-mountainous areas, erosion
and mass wasting do not allow soil to be thick and fertile. Thus, as compared to
plain areas, farming in these areas is poor. Sometimes huge boulders and debris
fall on crops and destroy them. Moreover, when landslides block roads, the
farmers become unable to deliver their produce to market.
ii.

Impact on irrigation

Dams and canals are important sources of irrigation, Erosion and mass
wasting cause siltation in dams, which reduce their storage capacity. It ultimately
reduces the capacity of dams to release water in canals. Every year, heavy
amount of money is spent on desiltation of canals. In order to check siltation in
dams, conservation of forests on mountains and along river banks is imperative.
Besides the cultivation of forests through plantation programs is also required.
iii.

Impacts on human settlements

At the time of floods in rivers or streams, settlements on banks are
destroyed by erosion. Settlements on slopes and foothills are affected by
landslides.
Do you know?
iv.

Impacts on transportation

In 2010, in a village of district Kohistan,

Excessive rainfall and floods cause
temporary or permanent damage to the
road infrastructure. In mountainous areas,
during rainy season, land sliding damage
or block the roads.

Khyber Pakhtukhawa Province, a snow
avalanche took 102 lives.

2.2.2 Remedial Measures for Erosion and Mass Wasting
i.

Plantation on the banks of water channels and on mountainous slopes,

22

reduces the risk of erosion and mass wasting.
ii.

Pavement of water channels and stop the erosion process.

iii.

For the safety of roads and settlements etc, string embankments may be
constructed along the lower edges of slopes.

iv.

The steep slopes must be levelled to avoid any disaster.

v.

Slopes may be covered
with iron nets
to save them from erosion and
IMPORTANT
POINTS
mass wasting.

a.

Rocks break up in three ways by weathering, erosion and mass wasting.

b.

Weathering is without transportation and erosion is with
transportation of material.

c.

Erosion is a denudation process which acts under the force of gravity.

d.

Erosion and mass wasting create problems for us, they can be checked
by taking strong measures.

e.

During rainy season, mountainous roads are blocked due to landsliding.

f.

Plantation on slopes can reduce the chances of erosion and mass
wasting.

g.

Pavement of water channels (rivers, streams, canals etc) is one of the
GLOSSARY
best measures to protect earth from erosion.

Chemical composition: Nature and quantity of elements in a chemical
compound.
Unbalanced:

Unequal weight on both sides of balance.

Fertile soil:

The soil favorable for the growth of vegetation
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EXERCISE

Plantation program:

A comprehensive move to plant new trees.

Flood:

Overflow of water in rivers.

Q.1.

Every question has four possible answers. Encircle the correct
answer.
i.

Glaciers are found in ______.

a.

Plain areas

b.

Desert areas

c.

At high altitude and poles.

d.

Coastal areas

ii.

The weathering of rocks by animals and plants is known as____.

a.

Mechanical weathering

b.

Chemical weathering

c.

Biological weathering

d.

Environmental weathering

iii.

Mass wasting on slopes is ______.

a.

low

b.

high

c.

unlikely

d.

rare

iv.

There are major ______________ types of denudation.

a.

Two

b.

Three

c.

Five

d.

Six

v.

Breaking of rocks by weather impacts is called ______________ .

a.

Denudation

b.

Erosion

c.

Mass wasting

d.

Weathering

vi.

Rise in temperature ______________ the rocks.

a.

Changes color of

b.

Contracts

c.

Expands

d.

Does not affect

vii.

Carbonic acid affects the ______________ rocks.

24

Q.2.

a.

Granite

b.

Shell

c.

Limestone

d.

Sandstone

viii.

Downslope movement of rocks under the gravitational force is
called __________________.

a.

Disintegration

b.

Weathering

c.

Mass wasting

d.

Erosion

Write short answers of the following questions.
i.

Define denudation.

ii.

What do you understand by chemical weathering?

iii.

Rusting is a part of which type of weathering and how does it

iv.

How does erosion affect agriculture?

v.

Write three causes of mass wasting.

occur.

Q.3.

Give detailed answers of following questions.
i.

What are the causes of erosion in different areas?

ii.

What are the affects of erosion and mass wasting on agriculture
and transportation?

iii.

Write a note on mechanical weathering.

iv.

What is the difference between weathering, erosion and mass
wasting?

ACTIVITY
·

A study tour to the nearby mountains area may be organized and
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Atmosphere

3

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Describe the Atmosphere of the Earth.
þ Describe the Composition of the Atmosphere.
þ Discuss the significance of the important gases for life on

Earth.
þ Describe the Layered structure of the Atmosphere.
þ Identify the basic characteristics of each Layer of the

Atmosphere.
þ Differentiate between Weather and Climate.
þ Describe the climate change over the Earth's surface.
þ Explain the significance of Ozone as a shield layer.
þ Discuss the causes and implications of Ozone Depletion.
þ List meatus that can be taken to overcome the problem of

Ozone Depletion.
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3.1 Introduction of Atmosphere
Our Earth is a sphere enveloped by a thick mass of air. Because of the
spherical shape of the Earth, the enveloping air also takes spherical form;
therefore, it is called atmosphere. Atmosphere is one of the most important
natural phenomena, which wrap up the Earth due to the force of gravity
Atmosphere has the key role in supporting life on Earth.

3.2 Composition of Atmosphere
Atmosphere consists of minute
particles in all the three states of
matter, i.e. solid, liquid and gas. You
know that the smallest particle of
matter is called “atom”. That is why
the atmosphere is so named, meaning
the sphere of minute particles. Gases
are the permanent constituents of
atmosphere which are found in the
atmosphere.

3.3 Gases of Atmosphere

Nitrogen
78%
Others
1%
Oxygen
21%

Composition of atmosphere

Atmosphere is composed of many gases, which are essential directly or
indirectly for life on Earth. Since the gases are colourless, they are invisible. They
are mixed up together but can easily be separated from one another. In terms of
volume, atmosphere contains 78% nitrogen and 21% oxygen. It means 99%
volume of the atmosphere consists of two gases, nitrogen and oxygen. The
rest of the gases make up only 1% of the volume of atmosphere. These trace
gases include argon, carbon dioxide, ozone, neon, hydrogen, krypton, and
ammonia etc.

3.4 Important Gases of Life
3.4.1 Importance of Nitrogen
·

Nitrogen has a big share in the composition of atmosphere. Its
ratio is more than the total volume of all other gases.

·

Its excessive quantity in air keeps oxygen molecules apart from
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one another. Thus, fire remains within limit because of nitrogen.
·

Nitrogen helps in enhancing soil fertility. Therefore, nitrogenous
fertilizers are widely used in crops farming.

3.4.2 Importance of Oxygen
·

Oxygen is very important for life. Without oxygen, life cannot exist
on Earth.

·

Plants absorb carbon dioxide and release oxygen.

·

Through breathing, we inhale oxygen which can absorb in blood
and generates energy through the process of metabolism.

·

Oxygen helps in the burning of fuel, like coal, oil, natural gas, etc.

·

This gas easily combines chemically with other gases.

·

It makes bond with water and does chemical action on rocks and
thus weaken them in weathering process.

·

Water is a compound of hydrogen and oxygen.

3.4.3 Importance of Carbon Dioxide
·

It makes bond with other elements to produce carbohydrates,
which are essential for the growth of plants and animals.

·

It gets absorbed in water and produces a weak acid (carbonic
acid), which is one the weathering agent for rocks. In fact, the basic
ingredient of various soda water drinks (sprite, pepsi etc.) is
carbonic acid.

·

In atmosphere, it produces greenhouse effect and maintains the
Earth's temperature at moderate level. Now its ratio in atmosphere
has crossed the reasonable limit, which is badly affecting the
climate.

3.5 Structure of Atmosphere
On the basis of temperature, atmosphere is divided into the following
four layers:

3.5.1 Troposphere
It is the lowest layer of atmosphere which stretches from the Earth's

28

Chapter 3: Atmosphere

Thermosphere

80
Mesosphere

50

Stratosphere

10
Troposphere

0
-100C

0C

60C

Temperature (Centigrade)

Thermal layers of atmosphere

surface upto the height of about 10 km. This layer is also called “weather layer”
as all the weather phenomena, like temperature fluctuation, winds, clouds and
rainfall etc., occur in this layer. Here, temperature decreases with altitude at
average rate of 6.5oC/km.

3.5.2 Stratosphere
It starts for the upper end of troposphere and stretches upto the height of
about 50 km from the Earth surface. In this layer, distinct horizontal strata of
different gases and temperature zones exist permanently. It is therefore called
“stratosphere”. The ozone layer is part of this layer, which absorbs the harmful
bands of solar radiation. Due to the absorption of solar radiation, the
temperature increases with altitude.

3.5.3 Mesosphere
This layer starts from the upper end of stratosphere stretching upto the
height of about 80km high from the Earth's surface. In this layer, powerful
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radiation absorbing gases (ozone etc.) are not found in considerable quantity.
Therefore, temperature again decreases with altitude. This layer helps burn
meteorites and thus save the Earth from their devastating impacts.

3.5.4 Thermosphere
This layer stretches from the upper end of mesosphere upto the end of
atmosphere. It consists of light gases, like helium, hydrogen and mono-atomic
oxygen. These gases have the capacity of absorbing extremely powerful solar
radiation and, therefore, temperature again increases with altitude. Here, the
temperature and air particle remain above 10000C. However, because of very low
air density, this much high temperature cannot affect objects which may enter it.
Do you know?
Mount Everest is 8km above sea-level. Thus, it is only 2km below the average upper limit of
troposphere. On such high peaks, deficiency of oxygen creates breathing problems. Therefore,
mountaineers use oxygen cylinders for breathing.

3.6 Weather and Climate
Weather and climate are the functions of atmosphere. These terms refer
to the aggregate effects of atmospheric conditions, like temperature, humidity,
winds, dust particles, precipitation etc. These conditions are known as “elements
of weather and climate”.

3.6.1 Weather
Weather means the condition of atmosphere over a short period of time
in a small area. For example, we can stay that weather is pleasant today, but
cannot say that climate is pleasant today.

3.6.2 Climate
Climate means the average condition of atmosphere over a long period
of time (around 35 years) in large are. For example, the climate of Quetta District
is described as cool-dry.

3.7 Climate Change
In normal conditions, the climate of an area is its permeant feature.
However, over a long period of time it can also undergo gradual changes.
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Meteorological data indicate that during the past few centuries, the average
global temperature has increased. The rise in temperature continues and,
therefore, we face the challenge of global warming today. Scientists also agree
that the climate change is the result of certain human activities, whereby we put
certain substances into the atmosphere causing greenhouse effect.

3.7.1 Greenhouse Effect and Global Warming
A greenhouse is a structure made
up of transparent glass or plastic sheets.
It is basically used for the cultivation of
vegetation. This activity is common in
extreme cold area. In these areas,
sunrooms in houses are also constructed
to create greenhouse effect A
greenhouse allows sunrays to enter,
warming its interior but restricting the
release of internal heat. In atmosphere,
the same effect is produced by certain
gases called “greenhouse gases”. Most
important of them are water vapours,
methane, carbon-dioxide, carbonmonoxide, and especially carbondioxide, which is quite useful in its
normal ratio in atmosphere, is the main
cause of greenhouse effect and global
warming. Due to cer tain human
activities, its ratio in atmosphere is
increasing. The major sources include
the use of fuel in vehicles, houses,
factories and forest fire etc. Carbon
dioxide cannot absorb the strong
incoming sunrays to Earth, but it absorbs
the heat that the Earth releases during

Greenhouse

Greenhouse effect

Discharge of carbon Dioxide
in atmosphere
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t h e

n i g h t .

T h u s ,

i t

helps keep heat near the Earth's surface. Therefore, the average annual
temperature of the Earth is increasing,
whichFacts
causes climate change.
Important
o

During 1900-2009, the average annual temperature of the Earth increased by 0.7 C. Likewise,
the present ratio of carbon dioxide in atmosphere is 38% more than it was 0.8 million years ago.

3.7.2 Importance of Ozone Layer
Although, a little quantity of ozone is found near the Earth's surface, but it
is found in large quantity at 17-50 km altitude. This strip, located within
stratosphere, is called “ozone layer”. The ozone layer is very important for life on
Earth. For example:
i.

It acts as a protective shield for all types of living organisms on
Earth.

ii.

It absorbs ultra-violet rays radiating from the sun and thus
protects us from their harmful effects. Excessive exposure to
these rays may harm the body cells of living organism.

iii.

If the ozone layer did not exist in atmosphere, the ultra-violet rays
would have been a great danger for plants, animals and humans.
Excessive exposure to these rays causes skin cancer and eye

Stratosphere
0 to 50 Km
Ozone Layer

0 to 10 Km

Troposphere

Earth

Location of Ozone layer
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diseases in humans.

3.7.3 Ozone Layer Depletion: Causes and Effects
Evidences prove that the ozone layer is rapidly depleting, especially in
areas around the South Pole. It has become very thin. The main factor that
contributes to this phenomenon are certain human activities which cause the
pollution of atmosphere with compounds containing chlorine, fluorine and
carbon particles. These compounds exist in gaseous state and have different
types. Together, they are called Chloro-Floro-Carbons (CFCs). When these gases
enter into the upper atmosphere, they destroy the ozone molecules.

3.7.4 Measures to Save Ozone Layer
The safety of the ozone layer is very important. For this purpose, the
following steps are useful:
i.

Through different campaigns, the awareness of the public about
the importance of ozone layer and the consequences of tis
depletion is very important.

ii.

We must be careful in the use of Chloro-Floro-Carbons in airconditioners, refrigerators and other household appliances.

iii.

The products using CFCs may be banned by law, except in extreme
needs.

iv.

Scientists should search out alternatives for the use of CFCs.

In 1987 with the help of United Nations, an international agreement was
reached among 23 countries for the protection of ozone layer. It was signed in
the Montreal City of Canada; therefore, it is known as the Montreal Protocol.
According to the agreement, the world's industrial countries will reduce the use
of CFCs by 50% till 1999. Further, the developing countries will stop the use of
CFCs by 2010. It was also agreed to gradually replace the use of CFCs with other
environment friendly substances. In the year 2000, scientists confirmed that the
concentration of CFCs in stratosphere was decreasing and hopefully the issue of
ozone layer depletion will be resolved by mid-21st century.
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IMPORTANT POINTS
1.

Atmosphere is wrapped around the globe due to the force of gravity.

2.

The atmosphere not only contains gases, but also solid particles and
water vapours.

3.

The atmospheric conditions recorded over short duration and long
duration are called weather and climate respectively.

4.

The world's climate is changing, mainly due to certain human activities.

5.

Because of the increase in the concentration of greenhouse gases, the
Earth's average annual temperature is increasing. Resultantly, the polar
and mountain glaciers are melting fast.

6.

Ozone is a form of oxygen. The ozone layer acts as a protective shield
for life on Earth. It absorbs harmful radiation but allows beneficial rays
to reach to the Earth.

7.

CFC gases destroy the ozone layer. In order to check these, the use of
these gases must be banned. In this regard, some positive results have
been gained as a result of international efforts. For example, in the year
2000, scientists verified that the quantity of CFCs was reducing in
stratosphere.

GLOSSARY
Sphere:

A round and complete body like a ball.

Composition:

A list of ingredients of a compound.

Terminology:

The technical words or expressions that are used in
particular subject.

Compound:

A chemical combination of different elements which
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cannot be easily separated.
Volume:

The amount of space that an object occupies. Volume
means the mathematical multiplication product of
length, width and depth or thickness of an object.

Meteorites:

The burning rocks falling from sky on Earth.

EXERCISE

Q.1.

Every question has four options. Encircle the correct answer.
i.

The ultra-violet rays of sun absorbed by:

a.

Oxygen

b.

Ozone

c.

Carbon-dioxide

d.

Neon

ii.

In terms of volume oxygen's ratio in atmospheric gases is:

a.

78%

b.

21%

c.

0.03%

d.

15%

iii.

Ozone layer found in the atmospheric layer is called:

a.

Troposphere

b.

Stratosphere

c.

Mesosphere

d.

Thermosphere

iv.

In atmosphere, the burning process increases the concentration
of:

a.

Oxygen

b.

Ozone

c.

Carbon-dioxide

d.

Nitrogen

v.

In troposphere with altitude, the temperature:

a.

Decreases

b.

Remains stable
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Q.2.

Q.3.

c.

Increases

d.

Increases/decreases

vi.

The envelope of air around the Earth is called:

a.

Lithosphere

b.

Hydrosphere

c.

Atmosphere

d.

Biosphere

vii.

The maximum ratio in atmosphere is of:

a.

Oxygen

b.

Ozone

c.

Nitrogen

d.

Carbon-dioxide

viii.

The gas which helps in burning is:

a.

Carbon-dioxide

b.

Nitrogen

c.

Hydrogen

d.

Oxygen

ix.

The quantity of water vapours and dust particles is maximum in:

a.

Troposphere

b.

Mesosphere

c.

Stratosphere

d.

Thermosphere

x.

On the basis of variation in temperature, atmosphere can be
divided into:

a.

Two layers

b.

Three layers

c.

Four layers

d.

Five layers

Write short answers of the following questions.
i.

What is the difference between weather and climate?

ii.

What is meant by greenhouse?

iii.

Define atmosphere.

iv.

Write any two characteristics of oxygen.

Write detailed answers of the following questions.
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i.

Write a note on the composition of atmosphere.

ii.

Write the characteristics of the thermal layers of atmosphere.

iii.

What are the causes of depletion of ozone layer?

iv.

Give suggestions to counter the depletion ozone layer's.

ACTIVITY
A study tour may be arranged to a nearby agriculture research center where the
students should observe the greenhouse effect. If it is not possible, arrange a
large vehicle with transparent glasses and put it under sunshine for long hours.
The students should enter the vehicle and feel the high temperature as a result
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Atmospheric
Temperature

4

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Define Atmospheric Temperature.
þ Describe Scales and Instruments used in measurement of

Temperature.
þ Explain how Earth and the Atmosphere are heated.
þ Discuss vertical variations in temperature.
þ Describe the phenomenon of Inversion of Temperature.
þ Describe the Horizontal Distribution of Temperature and the

factors influencing it.
þ Define Isotherms and state how they vary over land and water.
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4.1 Atmospheric Temperature
Heat means hotness, whereas temperature refers to the degree of
hotness or coldness of something. It means, cold bodies (ice, etc.) also have
temperature. Materials are made up of molecules. If there is even a little heat
energy in any substance, it makes its molecules to vibrate. By definition,
temperature is the amount of vibration of molecules of a substance. Thus, more
vibration means high temperature (heat) and less vibration means low
temperature (cold). When the amount of vibration increases through heating,
the molecules start colliding and pushing one another apart. As a result, solids
become liquids and liquids turn into gases. Atmosphere consists of free
molecules of gases. On heating up, these molecules start the push action and
move further apart. The intensity of this action means the degree of
temperature. It is called “atmospheric temperature”.

4.2 Temperature Measurement
The instrument used for
measuring temperature is called
thermometer. It is made of a
sealed glass tube filled with a
specific quantity of mercury that
rises or falls with the change of
temperature. The degree of
temperature is read when the
top of the mercury column
coincides with a calibrated scale
marked on the tube.

4.3 Temperature Scales
For the measurement of
temperature, the following two
types of scales are used:

Celsius

Fahrenheit

212°F

100°C

134°F

56.7°

32°F

0°C

0°F

-18°C

-280°F

-173°C

-450°F

-0°C

Thermometer and temperature scales
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4.3.1 Celsius Scale
It is named after its inventor – Anders Celsius, a Swedish astronomer. In
Greek language, cent means 100 and grade means degree, therefore it is also
called centigrade scale. By this scale, the temperature of water is 00C and 1000C
at the time of freezing and boiling respectively.

4.3.2 Fahrenheit Scale
This scale is named after Gabriel Daniel Fahrenheit, who introduced it.
According to this scale, the freezing and boiling points of water are 320 and 2120
0
Fahrenheit respectively. It means, in this scale the freezing point of water is 32 F
and the boiling points is 2120F whereas it is divided into 180 degrees.

4.4 Insolation
The sun is a star and a great source of energy. In a chemical reaction,
hydrogen burns in it and produces tremendous amount of light and heat that
spread all across the universe. The process of discharge of light and heat
(energy) is called solar radiation. The amount of solar radiation which enters into
the Earth system is called “insolation”.

Slanting rays

Vertical Rays

Slanting Rays

Different angles of sunrays

Sun
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4.4.1 Heating of Earth and Atmosphere
The Sun is the primary source of energy for the Earth and the
atmosphere. However, the atmosphere gets very little energy from the direct
sunrays, because these are very powerful and can easily pass through
atmosphere to reach the Earth. The sunrays, apart from giving light
(illumination), provide heat energy as well which is essential for life on Earth.
Almost 20% of the sunrays are absorbed by atmosphere. A certain amount of the
remaining radiation is reflected back to space, whereas the rest reaches the
Earth. On the Earth, some of the rays are reflected back to atmosphere, whereas
the rest is absorbed. These absorbed rays raise the temperature of the Earth.
During daytime, the insolation heats up the Earth. Whereas at night the Earth
releases this heat, which is then absorbed by the atmosphere. In this way, the
temperature of atmosphere rises.

4.5 Vertical Distribution of Temperature
Vertical distribution of temperature means the rise or fall of temperature
with altitude. Normally, temperature decreases with altitude but this trend is not
uniform. In special conditions, temperature rises with altitude.
Instead of the Sun, the atmosphere acquires most of its energy from the
Earth. It means, that the Earth is the main source of heat for atmosphere and not
the Sun. While sitting close to a heater, we feel more heat than being distant.
Similarly, the air closer to the Earth gets more heat compared to the air at
distance. However, the decrease in temperature does not continue with altitude.
On the basis of temperature variation, the atmosphere has four vertical layers,
namely troposphere, stratosphere,
Domesosphere
you know! and thermosphere.
During morning and evening hours, the sunrays fall slanting on the Earth; therefore,
temperature remains low. During noon to afternoon, the sunrays fall vertically on the Earth;
therefore, temperature remains high.

4.5.1 Inversion of Temperature
Generally, in troposphere, temperature falls with altitude. But the process
reverses in certain special conditions. That is, in troposphere temperature
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increases with altitude. Thus, the air closer to the Earth's surface is colder as
compared to the air above it. This condition is called “inversion of temperature”.
Favorable conditions for inversion of temperature are:
i.

Winter Season

The Earth absorbs solar radiation during daytime and releases it during
the night. Thus, the longer the day the greater will be the amount of solar heat
absorbed by Earth. Similarly, during longer nights the amount of heat
discharged from the Earth will be greater. In winter season, the days are short
and nights are long. As a result, the Earth discharges all the heat which it has
absorbed the previous day. It causes to further lower the temperature of the
Earth. Thus, the air close to the Earth's surface will be colder than the layer of air
above it. It means, in such conditions temperature increases with height.
ii.

Clear Sky at Night

In the atmosphere, water particles (vapours, fog, cloud) create
greenhouse effect. It means, these particles prevent the heat of the Earth to
reach to the upper atmosphere. That is why the winter nights remain relatively
warmer when the sky is cloudy. On the contrary, when the sky is clear at night,
the Earth discharges excessive heat. As a result, the Earth's surface and the air
close to it remain colder than the layer of air above it. When the sky is cloudy
during daytime and becomes clear during night, temperature inversion of
higher intensity occurs.
iii.

Calm Air

When air blows with high speed, it can easily absorb heat and thus the
cold and hot air get mixed up and does not remain separate from each other. In
calm air, the heat cannot mix well, Thus, separate hot and cold pockets will be
created. If, for example, the Earth's surface is cold, the air in contact will also
become cold provided it remains calm for a long time. It means, when the air
above the cold surface is calm, its lower layer will be colder than its upper layers.
It is called the state of temperature inversion.
iv.
Apart from the above mentioned three factors, the state of temperature
inversion also exists year-round in snowcapped areas. Here, the lower layers of
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the air touching the glacier will remain colder than its upper layers.

4.6 Horizontal Distribution of Temperature
It means the temperature of different areas of the Earth along its surface.
The horizontally distribution of temperature on the Earth is not uniform. For
example, in equatorial region temperature remains high throughout the year.
Here, the average annual temperature is 32oC or even higher. In polar regions,
temperature remains below freezing point throughout the year.
The horizontal distribution of temperature depends on the following
factors:

4.6.1 Angle of Sunrays
In equatorial region, the sunrays fall vertically throughout the year, i.e.
make almost 90o angle with the plane surface of the Earth. Such rays can hardly
get absorbed into the atmosphere. They spread on small area of land. Due to
these factors, the vertical sunrays prove a source of excessive heat for the Earth.
The case of slanting rays is entirely different. They have to travel a longer
distance through atmosphere, thus either they get absorbed in it or reflect back
to space. On reaching the Earth's surface large amount slanting is reflected back
to space and very little amount is absorbed and even its energy is distributed on
a larger area. That is why the polar regions receiving slanting rays are very cold.
The hotness of equatorial region is because of receiving vertical rays.

4.6.2 Distribution of Continents Oceans
The Earth's surface is either continental or oceanic. According to
statistics, 29% of the Earth is continental and the rest of 71% is oceanic. Land and
water have different capacities of absorption and discharge of heat. As
compared to water, dry land gets quickly hot in summer and quickly cold in
winter. Due to this reason, the temperature of continents remains higher in
summer and lower in winter as compared to the oceans.

4.6.3 Coastal Winds
In coastal areas, cool breeze blows from sea during daytime and relatively
warm breeze blows from land during night. These winds keep the temperature
moderate in these areas. For instance, at Karachi, which is located at sea coast,
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the daily average temperature remains around 30oC in both winter and summer
seasons. At Lahore, which is located in the interior of the continent, temperature
may shoot up to 50oC during summer days and drop to 10C during winter.

4.6.4 Ocean Currents
Ocean currents also affect horizontal distribution of temperature. The
areas in close vicinity of cold or warm, currents have low or high temperature
respectively. For example, a warm current of the North Atlantic Ocean causes to
raise the temperature of the coastal areas in Western Europe. Similarly, the
Canary Cold Current flows along the coast of Africa and keeps the temperature
lower at coastal areas than the surrounding areas.

4.6.5 Permanent Winds
Permanent winds blown constantly in one direction throughout the year.
These winds play most important role in the horizontal distribution of
temperature on Earth. The winds blowing from high to low latitudes cause to
lower the temperature, and the winds blowing vice versa help raise the
temperature.

4.7 World Temperature Zones
Based on the horizontal distribution of temperature, the Earth can be
divided into the following three major temperature zones:

4.7.1 Torrid Zone
It is the hottest region
which lies at 30o latitude from
equator in the northern and
southern hemispheres.

4.7.2 Temperate Zone
It is moderate; means
neither very hot nor very cold. It
lies at 30 to 60-degree latitudes
from equator in the northern
and southern hemispheres. That

North Pole

90°N
North Torrid Zone

60°N

North Temperate Zone

30°N
Tropical Zone

0° Equator
Tropical Zone

30°S
SouthTemperate Zone
SouthTorrid Zone

60°S

90°S
South Pole

World temperature zones
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is, this zone has separate
northern and southern belts. In this zone exist four seasons (winter, summer,
autumn, spring) during a year having distinct features.

4.7.3 Frigid Zone
It is the externally cold zone in which most of the precipitation occurs in
the form of snowfall. It stretches across between 60 to 90 degree latitudes in the
northern and southern hemispheres. That is, this zone has also separate
northern and southern belts. In this zone, extreme cold conditions prevail most
of the year.

4.8 Isotherms
On map, the horizontal distribution of temperature is shown by
isotherms. These are imaginary lines that indicate the equal temperature zones
of the Earth. On world map, isotherms generally run along almost parallel to
latitudes because the annual average temperature gradually drops from equator
to poles. However, the lines bend when they pass from land to sea or vice versa.
For instance, during summer season they bend towards poles. It is because of
the fact that during summer season the land is hotter than the sea at the same

Isotherms
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IMPORTANT POINTS
latitude.
1.

Heat means warmth, but temperature means both warmth and cold.
For example, when temperature of atmosphere reaches around 40oC, it
means summer season. When temperature drops to around 10oC, it
means winter season. On Siachin Glacier temperature remains around 40oC.

2.

The sun is the primary source of energy for the Earth and atmosphere.

3.

Although the atmosphere is closer to Sun, yet it absorbs about 80% of
its heat from the Earth.

4.

Vertical condition of temperature is not uniform across the atmosphere
Based on this variation, the atmosphere can be divided into four layers.

5.

During normal conditions, temperature decreases in troposphere with
increasing height. But in special conditions this rule reverses; means
temperature increases with height. It is known as “temperature
inversion”, which happens during long winter nights, especially when
EXPLANATION
OF TERMS
GLOSSARY
days are cloudy and nights
are clear.

Material things:

All those things which have weight and occupy
space. For example, human body, table, chair etc.

Molecule:

A tiny particle composed of atoms.

Vibration:

To and fro movement within a short area.

Inversion:

Acquiring a state which is opposite to the normal
state.

Astronomer:

An expert on heavenly bodies like stars, planets,
etc.
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Rate of decrease:

The rate of decrease in temperature etc.

Horizontal direction:

Horizon refers to the last limit of vision where sky
and Earth seen to join. Thus, horizontal direction
means the direction along the plane Earth's
surface.

Upper latitudes:

The latitudes lying between 45o and 90o (poles) in
both hemispheres are called upper latitudes.

Lower latitudes:

The latitudes from 0o (equator) to 45o in both
EXERCISE
hemisphere
are called lower latitudes.

Q.1.

Every question has four options. Fill in correct answer in the blank.
i.

Inversion means _____.

a.

Fast

b.

An unusual state

c.

Slow

d.

Decrease

ii.

On the Earth ratio of area under water is ______.

a.

29%

b.

33%

c.

71%

d.

66%

iii.

On the map the ______ indicate the horizontal distribution of
temperature.

a.

Isotherms

b.

Latitudes

c.

Longitudes

d.

Isobars

iv.

The temperature _____ when we move away from the equator.

a.

Moderates

b.

Increases

c.

Decreases

d.

No change

v.

The main reason for the cold polar areas is _______.
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Q.2.

Q.3.

Q.4.

a.

Height above sea level

b.

Distance from sea

c.

Slanting sunrays

d.

Permanent winds

Write short answers of the following questions.
i.

Define temperature.

ii.

Which are two important temperature measuring scales?

iii.

Explain the factors affecting the atmospheric temperature.

iv.

What do you understand by the horizontal distribution of
temperature?

v.

Define isotherms.

Write detailed answers of the following questions.
i.

Write a note on the measuring instruments and scales of
temperature.

ii.

How do the Earth and atmosphere acquire heat?

iii.

Explain the term “insolation”.

iv.

Write a note on the vertical distribution of temperature in
atmosphere.

v.

What are the favorable conditions for temperature inversion?

Match the column.
A

B

Temperature

Moderate temperature

Equator

Temperature inversion

Polar areas

Thermometer

Winter season

Slanting sunrays
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Coastal areas

Vertical sunrays

ACTIVATES
1.

The students should record the classroom temperature in different hours
of a day and month-wise temperature in the year.
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Chapter

5

Atmospheric Pressure
and Circulation

Students’ Learning Outcomes
After studying this chapter, the students will be able to:
þ Define Atmospheric Temperature.
þ Describe Scales and Instruments used in measurement of

Temperature.
þ Explain how Earth and the Atmospheric are heated.
þ Discuss vertical variations in temperature.
þ Describe the phenomenon of Inversion of Temperature.
þ Describe the Horizontal Distribution of Temperature and the

factors influencing it.
þ Define Isotherms and state how they vary over land and water.
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5.1 Air Pressure
Air is a substantial thing because
it has weight and occupies space. Due
to its weight, it is called “atmospheric
or air pressure”. Barometer is used for
the measurement of air pressure.
Measurement units of air pressure are
inches, centimeters, and millibars.
Barometer

5.2 Relationship between Air Pressure and Temperature
Air pressure and temperature have inverse relationship. It means, if air
pressure or temperature decreases, the other one increases. For example, when
temperature increases, the air warms up and expands. The expansion causes to
expand the same mass of air on a larger area, and thus its pressure per unit area
decreases. On the contrary, decrease in temperature causes contraction of air. As
a result, the same mass of air concentrates in smaller area, and thus its pressure
per unit area increases. It means, warm air is light and cold air is heavy. This
explains that when atmospheric temperature is high, air pressure will be low; and
When atmospheric temperature is low, air pressure will be high.

5.3 Isobars
Lines are drawn on maps to
show the distribution of air pressure.
These lines are called “isobars”.
Isobars connect areas of equal air
pressure at any specific time.

5.4 Air Pressure Belts
Equator and its adjoining
areas receive vertical sunrays
throughout the year. Due to the
Earth's
curvature,
these
rays
gradually tilt towards poles. Vertical

Isobars (millibars)
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rays provide more heat than the slanting rays to the Earth's surface. Thus,
temperature gradually decreases from equator to poles. In Polar Regions, ice
remains frozen throughout the year due to extreme cold.
Permanent pressure belts on Earth are as follows.

5.4.1 Equatorial Low Pressure Belt
It lies between five degree latitude to the north and south of the equator.
It remains hot throughout the year. That's why, as air warms up and becomes
light, it moves upward in the form of convectional currents. The upward
movement of air results in the reduction of its pressure on the Earth's surface.
Because of the absence of surface winds, this belt is also called “Calm belt”. In
fact, when air currents move in vertical direction the atmosphere of that area
remains calm.
Polar High Pressure Belt

Polar Winds
Sub Polar Low Pressure Belt

60 N

Westerlies

30 N

Sub Tropical High Pressure Belt

Easterlies

0

Equatorial Low Pressure Belt

Easterlies

30 S

Sub Tropical High Pressure Belt

Westerlies
Sub Polar Low Pressure Belt

60 S

Polar Winds
Polar High Pressure Belt

Air pressure and permanent wind belts
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5.4.2 Sub-Tropical High Pressure Belt
These are two separate belts located in each hemisphere at around 30o
latitudes. In the equatorial low pressure belt, the air heats up and moves upward
to the upper layers of atmosphere. There it cools down and becomes heavy.
Because of becoming relatively denser, it stops moving upward and splits into
two horizontally moving parts. One part moves towards the North Pole and the
other moves towards the South Pole. In both hemisphere, these winds descend
at 30o latitudes. This descent causes to increase air pressure on the Earth's
surface and produces high pressure belts.

5.4.3 Sub-Polar Low Pressure Belt
These are also two separate belts; located in each hemisphere at around
60 latitude. These belts are formed because the warm moist winds coming from
the poles converge here and create cyclones. The whirl winds of cyclones have
the tendency to ascend and decrease air pressure on the Earth's surface.
o

5.4.4 Polar High Pressure Belt
These belts are located around the poles in both hemispheres. Here,
temperature remains below freezing point throughout the year. It causes the air
to become dense creating high pressure belts.

5.5 Wind System
Winds blow from high pressure areas towards low pressure areas along
the Earth's surface. They have the following three types:

5.5.1 Permanent Winds
The winds blowing constantly in one direction between the high and low
pressure belts throughout the year are called permanent winds. These are of the
following three types:
I.

Easterlies

These winds blow from the sub-tropical high pressure belts towards
equator in both hemisphere. Since they reach the equator from east direction,
they are called easterlies. In ancient times, sailors used the force of these winds
to sail their trade ships, therefore, they are also called “trade winds”. Usually, the
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speed of these winds is 15-30 km/hour.
ii.

Westerlies

These winds blow from the sub-tropical high pressure belts to the subpolar low pressure belts in both hemisphere. Since these winds reach their
destination from west direction, they are called westerlies. They blow from warm
to cold regions, and serves to form enough clouds and thus cause rainfall. A
large number of cyclones are formed in the regions of these winds.
iii.

Polar Winds

These winds blow from the polar high pressure belts to sub-polar low
pressure belts in both hemisphere. Since these winds blow from comparatively
very cold to less cold areas, hence they are dry and rarely cause rainfall. The
speed of these winds is quite high. The polar winds contact with westerlies and
causing to form temperate cyclones near the sub polar low pressure belts.

5.5.2 Seasonal Winds
The winds which change their direction with the change of season are
known as seasonal winds. These are also called “monsoon winds”. In summer
they blow from sea towards land and in winter form land towards sea. The basic
reason of this change is the different heating and cooling capacity of land and
sea. For example, in summer, land heats up quickly and excessively compared to
sea. While, in winter it cools down fast and excessively compared to sea. As a
result of this difference, during summer the high temperature on land decreases
air pressure. Meanwhile, the adjoining sea experiences high pressure because of
the low temperature over there. Thus, winds start blowing from sea towards
land. In winter this whole process occurs in reverse order. That is, land is
comparatively colder and because of high air pressure on it, winds blow form
here towards sea.
During summer, the monsoon winds coming from sea are full of moisture,
therefore, they cause heavy rains. Due to excessive rainfall in this season, it is
termed as “rainy season”. Contrary to that, the winter monsoon winds coming
from land are dry and, therefore, cause little rainfall. In Pakistan, the rains in
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E

E

E

E

E

E

E

Pakistan

E

Pakistan

Summer Monsoon Winds

Winter Season Monsoon Winds
N
W

N
E
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N

W

E

N
S

N

Myanmar
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Myanmar
N
N

N

Summer Monsoon Winds
E

Monsoon Winds of Winter Seasoon
E

E

E

E

E

Summer monsoon

E

E

Winter monsoon

winter are mostly caused by cyclones emerging from the Mediterranean Sea.

5.5.3 Local Winds
The winds which change their direction on daily basis, i.e. during day and
night times, are called local winds. The change of direction comes about due to
the relief and moisture related differences of the local Earth's surface. Since their
speed is slow, they are included in the “breeze” category of winds. Local winds
have different types, and are known by specific names in respective areas. The
prominent of them are as follows:
i.

Land and Sea Breezes

In coastal area, the day/night temperature difference causes to create
local winds, known as land and sea breezes. During daytime, cool gentle winds

Raised air is creating a cloud

Raised air is creating
a cloud

Land Breeze
Sea Breeze

Land surface is hot

Down coming air spread
on the ocean surface
Sea is cold

Formation of sea breeze

Down coming air spread
on the land surface

Land surface is cold

Sea is hot

Formation of land breeze
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blow from sea towards coastal lands, known as “sea breeze”. During night the
process reverses as a result gentle blow from land towards sea, known as “land
breeze”. Due to land and sea breezes, the climate of coastal areas remains
moderate throughout water.
ii.

Valley and Mountain Breezes

In mountainous areas, day/night temperature difference creates valley
and mountain breezes. In these rugged areas, sunrays fall mostly on high peaks
and slopes. As a result, the air touching these places gets hot and rises. The rising
air creates low pressure on ground. To fill the low pressure area, winds begin to
blow from the valley floor towards the peaks along the slopes. This wind is called
“valley breeze”. During the night the mountain peaks discharge more heat
compared to the valley floor. This makes the air touching the peaks cold and
heavy causing it to descend along the slopes to the valley floor such wind is
called “mountain breeze”.

Formation of valley breeze

Formation of mountain breeze

5.5.4 Cyclone
When air ascends it heats up.
Thus, it creates an area of low
pressure on the Earth's surface. To
fill in the vacuum created, the
surrounding air rushes towards the
low pressure area. The colliding
winds cause to form whirl winds,

High Pressure

Formation of cyclone
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which is called “cyclone”. Around the
center of the cyclone, the cycling
winds rise upwards. This results in cloud formation and torrential rainfall.

5.6 Cyclone
Cyclones are of three types:
5.6.1 Tropical Cyclone
Tropical cyclones are formed
on the sea of tropical regions
between 8o – 15o north and south
latitudes. These cyclones are very
strong and cause destruction on large
scale in the areas they pass over. They
also create huge waves in the sea,
which when spill over coastal lands
cause losses to men and material.

Picture of tropical cyclone

5.6.2 Temperate Cyclone
These cyclones are formed in temperate zone and are active within the
region of approximately 40o - 70o north and south latitudes. They affect larger
areas compared to the tropical cyclones, more than a thousand sq. km. They are
formed as a result of the convergence of cold polar winds and relatively warm
sub-polar winds. This collision generates “polar front”, which gradually pushes
up the warm and light air. In this process, the converging winds turn into cyclonic
(whirling) condition.
5.6.3 Tornado
Tornados are small but very strong
cyclones. Their core is very narrow, i.e.
approximately 100 to 450 square meters.
Moreover, they travel across a little
distance. Their core has extremely low
pressure and winds rush to enter it from
Picture of tornado
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all sides. Around the core, dense clouds
are formed which swirling and twirling
ascend in the sky. In IMPORTANT
some parts of

POINTS

North America and in Australia these cyclones frequently appear and cause
heavy damage.

1. The weight of air exerted on the Earth's surface is called air pressure.
2. There is inverse relationship between the air pressure and temperature. It

means, the increase in one of them cause decrease in the other.
3. Air pressure decreases continuously from the Earth's surface upwards.
4. Permanent winds do not blow in low and high pressure belts. These winds

blow only in between theGLOSSARY
pressure belts.
5. The most extensive and dangerous cyclone is called tornado.

Per square area:

An area with four sides of equal length

Density:

Heaviness, ratio of volume and weight.

Standard quantity:

Quantity found in common.

Inverse relationship:

Opposite relationship

Parallel:

EXERCISE
Two lines
running side by side but remain at
constant distance.

Q.1.

Tick (P) mark the correct answer
i.
Tropical cyclones are formed on:
a.
Sea b.
Land
c.
Streams
d.
ii.
The main cause of summer rainfall in Pakistan is:
a.
Sunshine
b.
Cold winds
c.
Storms
d.
Monsoon winds

Rivers
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Q.3.

Q.4.
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iii.
a.
c.

The wind moving slowly in vertical direction is called:
Permanent wind
b.
Local wind
Seasonal wind
d.
Convectional wind

iv.

The smallest and strongest cyclone is:

a.

Tropical cyclone

b.

Tornado

c.

Temperate cyclone

d.

Typhoon

v.

The number of permanent air pressure belts is:

a.

Three

b.

Four

c.

Five

d.

Six

Write short answers of the following questions.
i.

Define air pressure.

ii.

How does air pressure decrease with height?

iii.

What is the relationship between air pressure and temperature?

iv.

How are cyclones formed?

v.

What is the difference between land and water in terms of their
capacity to heat absorption and release capacity?

Write detailed answers of the following questions.
i.

Explain the air pressure belts on Earth.

ii.

Write a note on permanent winds system.

iii.

Explain the types of cyclones.

iv.

Write a note on local winds.

Match the column
A

B

Monsoon rainfall

Temperate cyclones

Tropical cyclones

Local winds

Air pressure

Summer

Mountain wind

Sea

Sub-polar low pressure belts

Barometer
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Chapter

6

Atmospheric Humidity
and Precipitation

Students’ Learning Outcomes
After studying this chapter, the students will be able to:
þ Explain Atmospheric Humidity.
þ Describe the phenomenon of condensation.
þ Sketch various types of clouds.
þ Explain precipitation of and types of precipitation.
þ Describe the conditions of precipitation.
þ Discuss precipitation as the source of freshwater and its

importance for life over the planet.
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6.1 Atmospheric Humidity
Atmospheric Humidity means the content of water vapours
(moisture) in atmosphere. Water vapours permeate in the air through
evaporation from seas, lakes and other water bodies. The quantity of water
vapours in atmosphere depends on its temperature and proximity to the water
bodies. The capacity of air to absorb moisture increases with the increase in its.
Temperature and decreases with the decrease in
Do you know!
its temperature. Warm areas closer to sea
Water vapor are found in air
experience higher atmospheric humidity than the where and every time. The
cold areas located at the same distance from sea. vapors do not have wetting
Atmospheric humidity is measured by an effect like liquids: rather they
behave as gas
instrument called hygrometer.

6.2 Condensation
When air absorbs moisture to its full capacity, it is called saturated
air. At this stage if the temperature of the air decreases, the water vapours
integrate to form liquid water droplets. This is called condensation.
Condensation

Rainfall

Evaporation

Hydrologic cycle
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Condensation occurs in the following four forms:

6.2.1 Clouds
When the temperature of air decrease while ascending, the water
vapours convert into tiny water droplets through the process of condensation.
Because of being very small and having-weight, the droplets do not fall on Earth
but remain suspended in the air. Their dense mass is called cloud. Clouds are
formed in atmosphere at different heights in different shapes.
High
Clouds

Middle
Clouds

Vertically developed
clouds

Low
Clouds

Types of clouds

On the basis of height from Earth's surface, clouds have the following
four major types:
i.

High Clouds

They are formed at the height ranging from 6 to 12 KM. Because of being
formed at high altitude, they consist of icicles (snow crystals) instead of liquid
droplets. They are also known a cumulus clouds due to their shape.
ii.

Middle Clouds

These are formed at the height ranging from 2 to 6 Km. They are also
called cumulus clouds due to their shape.
iii.

Low Clouds

They are formed at the height of 2km from the Earth's surface and mostly
exhibit dark colour. They are also known as stratus clouds due to their shape.
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iv.

Vertically Developed Clouds.
These clouds are formed in stormy condition. Usually, they are so huge in
size that their lowest layer touches the level of low clouds but their top touches
high clouds. They yield heavy rain, therefore they are also known as nimbus
cloud.

6.2.2 Fog
The air touching the cold surface of
the earth turns cold into water. This
coldness gradually diffuses upwards in
atmosphere. As a result, condensation
takes place close to the Earth's surface;
thus, tiny water droplets stars floating in
the air like thin clouds which is called fog.

Fog scene

6.2.3 Dew
Sometimes during the night, the
land or the objects resting on the land
(e.g plants) becomes so much cold that
when air touches them the process of
condensation starts. As a result, water
drops appear at the respective cold
surface, which is called dew. Dew drops are
especially seen on leaves and grass early in
the morning.

Dew scene

6.2.4 Frost
During the night in extreme cold
areas, the temperature of land or plants
drops down below the freezing point.
When the moist air touches these objects,
the moisture it contains condenses in the
form of solid snow crystals instead of liquid
Do you know?

Frost scene

When we exhale in extreme cold season steam seems to be coming out of our mouths. Its is
because the water vapour of hot breathing mix with the outer cold air and turn into water
droplets and form fog through condensation
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water droplets. It is called frost.

6.3 Precipitation
The release of moisture from atmosphere to Earth is called precipitation.
It occurs in the following major forms:

6.3.1 Rainfall
When a large number of cloud
droplets merge together they form
raindrops, and fall on Earth, which is called
rainfall.

6.3.3 Hail
During storm condition in
atmosphere, vertically developed clouds
are formed. The lower end (foot) of these
clouds touches the lower end of the low
clouds and their upper end (head) is
found at the height of high clouds, In this
condition in the same cloud, the
temperature of the head drops down to
below freezing point and that of the foot
above freezing point. Because of the
stormy winds, the raindrops in the lower
parts of the cloud rise to the upper parts
where they become frozen. In this way
the repeated up and down journeys of
the frozen raindrops within the cloud
turn them into hails, which ultimately fall
down on earth. An average range of hail
is between 0.5 to 5 Km.

Process of rainfall

Scene of hailing

6.3.3 Snowfall
In the high clouds, water vapours
convert directly into snow crystals

Scene of snowfall
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instead of water drops. The integration of
thousands of these crystals forms snowflakes. If the wind force from below is
less, the flakes floating down fall gently on the Earth. It is called snowfall.
However, it is to be noted that snowflakes reach the Earth only when the air
temperature near the Earth's surface is below freezing point. Otherwise, the
flakes will melt in the air and fall in the form of rain.

6.3.4 Sleet
Sometime, the clouds are saturated with raindrops but the temperature of
the air below is below freezing point. In this condition, the smaller raindrops
freeze while falling, whereas the large size drops stay liquid. As a result, a mixture
of frozen pellets and liquid drops fall on the Earth, which is called sleet.

6.4 Favorable Conditions for Precipitation
Cooling down of air is necessary for the formation of precipitation,
because cold air has lesser capacity to retain moisture in the form of vapours.
When air gets cooled, it first yields while clouds. which later drops on the Earth
as precipitation. Air cools down while ascending, which occurs under the
following three conditions:
i.

When moist air is blocked by a mountain, it ascends along the slopes and
loses temperature. For example, in South Asia the summer monsoon
winds ascend after getting blocked by Himalayan mountains and cause
excessive rainfall.

ii.

When cold and warm air converge, the cold air being heavy remains
beneath and forces the warm air to ascend. In this way, the warm air cools
down and causes precipitation. This process is especially common in the
sub-polar low-pressure belts in both hemispheres. Here, the polar cold
winds and the winds from temperate regions converge.

iii.

With the rise of temperature on land or sea, the moist air heats up and
ascends at height when it cools down, yields condensation and
precipitation the ascending of air in this manner is a typical feature of
Do you know?
On maps, the lines which join the areas of receiving equal quantity of rainfall during a
specific period, are called isohyets.

65

Geography 7

equatorial areas, where rainfall occurs almost daily in the afternoon.

6.5 Importance of precipitation
Ocean water is saline, therefore it is neither drinkable nor suitable
for irrigation. However, nature has set a process of water purification in the form
of evaporation. During the process of evaporation of sea water, the salts it
contains are left behind because they do not evaporate. These pure water
vapours turn into clouds through condensation, which ultimately cause
precipitation. The precipitated water is suitable for both drinking and irrigation.
It is also called fresh water. If precipitation is excessive, it forms streams, rivers
and lakes or glaciers by snowfall. These all are fresh water sources and very
important for life. Springs are common sources of fresh water in mountainous
areas. They are actually fed by precipitation when its water gets absorbed in soil
and appears somewhere as springs.

Lake of fresh water
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IMPORTANT POINTS
1.

Atmospheric humidity means the content of water in atmosphere.

2.

They instrument used to measure atmospheric humidity is called
hygrometer.

3.

The process of conversion of water vapours into water droplets is called
condensation.

4.

Rainfall, snowfall and hailing etc. are different forms of precipitation.

5.

Cooling down of air is essential for condensation and precipitation.

6.

Precipitation is the primary source of fresh water on Earth

GLOSSARY
Water bodies:

Rivers, Lakes, Oceans etc.

Gauge:

Measuring instrument of something

EXERCISE
Q.1.

Tick ( P ) mark the correct answer.
i.

ii.

iii.

The process of rainfall, snowfall, hailing etc. is called:
a.

Condensation

b.

Evaporation

c.

Precipitation

d.

Inversion

The condition necessary for precipitation is:
a.

Heating of air

b.

Cooling of air

c.

Calm air

d.

Descending of air

The condition necessary for precipitation is:
a.

For

b.

Dew
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c.

Q.2.

Sleet

d.

Hail

iv.

For snowfall, the maximum air's temperature close to the Earth
surface should be :

a.

100º C

b.

50º C

c.

10º C

d.

0º C

v.

The primary source of fresh water for us,is :

a.

Condensation

b.

Evaporation

c.

Precipitation

d.

Oxygen

vi.

Maximum water vapours enter into the atmosphere from :

a.

Deserts

b.

Mountainous areas

c.

Rivers and seas

d.

Soil and rocks

vii.

Conversion of water vapours into water droplets is called :

a.

Evaporation

b.

Condensation

c.

Precipitation

d.

Conduction of temperature

viii.

The presence of water vapours in air is called :

a.

Atmospheric humidity

b.

Wind

c.

Atmospheric pressure

d.

Hygrometer

x.

Atmospheric humidity is measured by the instrument called :

a.

Thermometer

b.

Barometer

c.

Hygrometer

d.

Anemometer

xi.

Formation of water drops on plant leaves is called :

a.

Frost

b.

Dew

c.

Fog

d.

Sleet

Write short answers of the following questions:
i.

Describe the types of clouds on the basis of height.

ii.

What is rainfall?.

iii.

Define the process of condensation.

iv.

Define atmospheric humidity.
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v.
Q.3.

How are the hails formed?

Write detailed answers of the following questions:
i.

Write a note on different types of condensation.

ii.

Explain the formation of different forms of precipitation.

iii.

Which factors are favourable for precipitation?

iv.

In what conditions the process of condensation occurs?

ACTIVITY
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Chapter

Agriculture as an
Economic Activity

7

Students’ Learning Outcomes
After studying this chapter, the students will be able to:
þ Discuss the importance of Agriculture as an economic

activity.
þ Describe major types of farming:

§ Substance Agriculture.
§ Intensive Agriculture.
§ Commercial agriculture
§ Commercial Agriculture
§ Plantation
§ Truck Farming Mixed Farming
§ Cereal Crops.
þ Describe salient features of irrigated and rain-fed Agriculture

in Pakistan and Farming practices in mountainous areas.
þ Describe the distribution of Major Crops in Pakistan and the

factors of their distribution.
þ Analyze Major Agricultural problems of Pakistan.
þ Describe the irrigation System of Pakistan and problems

associated with Canal Irrigation.

70

Chapter 7: Agriculture as an Economic Activity

7.1 Agriculture as an Economic Activity
The practice or science of farming is called agriculture. The
economies of many countries of the world depends on the production and
export of agricultural products. That is why agriculture is considered as one of
the basic economic activates. Since ancient times, human beings got food in
many ways. They kept animals for various uses and learned the skill of crops
cultivation. Even today, the basic source of our food is crops. In the backward and
developing countries manpower is mostly
Do you know?
related to agricultural profession. In
Agriculture started about 10,000 years
Mechanized agriculture practices have ago in the valleys of River Nile, Indus,
been adopted in the developed countries. Ganges, Hwang Hu etc. This era
As a result, maximum production is being agriculture's beginning is called Neolithic
Revolution
yielded by using minimum labour.

7.2 Types of Agriculture
The following are important types of agriculture in the world:

7.2.1 Subsistence farming.
Even in modern era, traditional
method are adopted for the cultivation
of food crops like rice, maize, and
vegetables. The basic aim of the
farmers in subsistence farming is to
provide food to their own families. It
means, the farmers produce as much
crops as they need for their own
families.

A scene of subsistence farming

7.2.2 Intensive Farming
In this type of agriculture, two or more crops can be cultivated in a year on
the same piece of land. Intensive farming is common in Pakistan. Japan, India
and European countries. In developed countries and the countries having
shortage of cultivable land and plenty of population, the farmers are using best
quality seeds, fertilizers, more labour force and machinery to get maximum
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production from small farms.

A scene of intensive farming

7.2.3. Extensive Farming
In extensive farming, farmers
leave their farms uncultivated for one
or more seasons in order to maintain
the soil fertility. The countries, which
have plenty of cultivable land, reserve
separate farms for every specific crop.
Moreover, the farmers bring new
lands under plough to get more
production.

A scene of extensive farming

7.2.4. Plantation Farming
Some crops are grown like
rubber, can, coconut, tea. coffee and
spices etc. Therefore, it is called
plantation farming. This type of
agriculture is common in west Indies,
Indonesia, Malaysia, Sri Lanka and
Kenya etc.

A scene of plantation farming

7.2.5. Commercial Farming
In this type of agriculture, the farmers mainly produce for marketing
purpose. In commercial farming, the crops having high market demand like
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A scene of commercial grain-farming

wheat, maize etc, are cultivated.

7.2.6. Truck Farming
It is difficult to preserve fruits
and vegetable for longer period of
time for this reason; they are
cultivated closer to the cities and
transported there. It is, therefore,
called truck farming.

A scene of truck farming

7.2.7. Mixed Farming
In this type of agriculture,
different crops are grown
simultaneously on the same farm.
For example, fruit orchards are
cultivated along with grain crops.

A scene of mixed farming

7.3. Agriculture in Pakistan
Pakistan is an agricultural country. We have all the major four seasons of
the year, i,e. Summer, winter, autumn and spring, which are suitable for the
cultivation of all types of crops. However, the scarcity of rainfall is a major
constraint. Due to this reason, our agriculture depends on irrigation, whereas,
the rain fed agriculture is very less. Here, vast plane and fertile lands are
available, which are formed by alluvium deposited by Indus River and its
tributaries. Majority of the people of Pakistan live in rural areas are engaged in
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agricultural profession.

7.3.1. Irrigated Agriculture
According to the statistic of 2012-13,
almost 22 .3 million hect ares' land
is under cultivation in Pakistan. Out of
which. nearly 82% is being irrigated.
It is called irrigated farming Apart from
the traditional methods like tube well
and Persian wheel, canal irrigation
is also very common. The canals are
constructed to carry away water from
barrages. The upper and lower Indus plains
are very important for irrigated agriculture.

A scene of irrigated farming

7.3.2. Raidfed Agriculture
In Pakistan, the rainfed agriculture is practiced on a very small scale. In
this type of agriculture, the crops depend on rainfall. In Potohar plateau, the
district of Rawalpindi, Chakwal and Attock are famous for rainfed agriculture.
From here towards to South, the annual quantity of rainfall gradually decreases.
Therefore, the rainfed agriculture is also very scarce.

7.3.3. Mountainous Agriculture
Like in other countries, terrace fields are also prepared in the
mountainous areas of Pakistan. In these fields maize, wheat, rice and vegetables
are grown at limited scale. This cultivation is totally dependent upon rainfall,
except in areas where springs are used for irrigation.

7.4. Distribution of Crops in Pakistan.
On the basis of growing season, the crops in Pakistan are divided into the
following two types.

7.4.1. Kharif Crops
These are cultivated at the start of summer and harvested at the start of
winger. These include rice, maize. Cotton. And sugarcane etc.

7.4.2. Rabi Crops
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These crops are cultivated at the start of winter and harvested at the start
of the summer. These include wheat, millet, sorghum, and gram etc.

7.5. Important Crops of Pakistan.
7.5.1. Wheat
Wheat is an important food crops
of Pakistan. Low temperature, moderate
rainfall and plain areas are suitable for its
cultivation. Apart from the upper and
lower Indus plains of our country, wheat
is also cultivated in the plain areas of
Khyber Pakhtunkhwa and Balochistan
province. Important area for wheat
cultivation are Lahore, Sargodha,
G u j r a n w a l a , M u l t a n K h a i r p u r,
Nawabshah, Peshawar, Mardan, and
Naseerabad etc.

Wheat crop

7.5.2. Rice
Rice is the second important food
crops of Pakistan. Its cultivation
requires a climate having high
t e m p e r a t u r e
and excessive rainfall. It is cultivated in
the plains of Punjab, Sindh and also on
the mountainous terrace fields in
Mansehra, Sawat and Gilgit. The
important area of rice cultivation are
Gujranwala, Sialkot, Narowal, Larkana,
Nawabshah, Hydrabad, D.I Khan and
Naseerabad etc.

Rice crop

7.5.3. Cotton
It is the major cash crop of

Cotton crop
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Pakistan. Its cultivation requires high
temperature and less rainfall. The semiarid regions of Punjab and Sindh are
suitable for its cultivation. These areas
include the
districts of Multan, Vehari, Khanewal, Bahawalpur, Rahimyar Khan, Daddu, Badin,
Noshero Feroz and Sanghar etc.

7.5.4. Sugarcane
Next to cotton, Sugarcane is the
second major cash crop of Pakistan. Its
cultivation requires high temperature and
excessive rainfall. Apart from the upper and
lower Indus Plains, sugarcane is also
cultivated in abundance in the plain areas of
Khyber Pakhtunkhwa. The important area of
its cultivation are the districts of Faisalabad,
Jhang, Toba Tek Singh Nowabshah,
Tharparkar, Peshawar, Charsada and Mardan
etc.

Sugarcane crop

7.5.5. Maize/Corn
It is one of the important food crops
of Pakistan, from which edible oil is also
extracted. Its cultivation requires moderate
temperature and rainfall. Maize is cultivated
in irrigated areas of Punjab as well as in
Khyber Pakhtunkhwa and Northern Area.
The important areas of its cultivation are
the district of Sargodha, Faisalabad, Jhang,
Okara, Hyderabad, Peshawar, Mardan
Charsada, and Bannu etc.

7.6. Irrigation System of Pakistan.

Maize crop
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In Pakistan out of total under –cultivation land, the share of irrigated land is
quite larger than that of the rainfed land. Its basic reason is the meager annual
rainfall in our country, this shortage is filled with irrigation system. Pakistan's
irrigation system can be divided into two types: canal irrigation system, and
traditional irrigation system, their details is given below:

7.6.1. Canal Irrigation System
Pakistan has the world's best irrigation system. Allah Almighty has gifted
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Pakistan with several rivers. In 1960, a treaty was signed between Pakistan and
India on the use of river water, which is known as Indus water Treaty. Under this
treaty, Pakistan got the right of the three western rivers in the Indus River System,
i,e Indus, Jhelum and Chenab, whereas India got the rights of the three eastern
rivers, i,e Ravi, Jutlej and Bias, Pakistan constructed two dams (Terbel and
Mangla) five barrages and eight link canals. Pakistan has also some other dams.
Canals are the biggest source of irrigation in Pakistan. These originate from
barrages and headwords where water level is raised to feed these canals and
then supplied to the surrounding lands.
The following two types of canals are used for irrigation in Pakistan:
i.

Perennial Canals.

They are the permanent canals which are for irrigation throughout the
year. The important perennial canals of Pakistan are the Upper and Lower Jhelum
you know?
Canals, Upper and Lower ChenabDo
Canals,
Upper and Lower Bari Canals, etc.
ii. Link canals
Inundation
Canals
are not used
for direct irrigation. Through these, the water of werstern rivers is
supplied to eastern rivers whose rights are held with India within her territory. Important link
These are not permanent canals but supply water only during flood
canals of Pakistan are Chashma-Jhelum, Rasol-Jhelum, Jhelum-Qadirabad, Qadirabad
season,
i.e rainy season.
Baloki, Baloki-Sulemanki, Tremo, Sidhanai, Sidhnai.Mailsi and Tunsa-Punjnud

7.7. Traditional Irrigation System
Pakistan's traditional irrigation system includes tube wells, dug wells, hill
torrents, Karez and springs. In areas where groundwater is very deep, Tube wells
are being installed and their number is increasing day by day. In areas where
water is not too deep, dug wells are common and Persian wheels are being used
for extracting water. However, due to certain limitations, the Persian wheels are
gradually becoming obsolete and being replaced by electric or diesel motors. In
hilly areas dikes are built to divert the flood water of hill torrents towards
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Tubewell

Karez

agricultural fields. This system is called “inundation Canal System (Rod Kohi)”. In
many parts of Balochistan Plateau, there is a system of underground water canal
channels, known as Karez System. This system is found in the districts of Quetta,
Pishin, Zhob etc. At certain places in the country, natural springs are also used for
irrigation.

7.8. Problems of Canal System.
·

The canal system of Pakistan is facing the following problems:

·

Canal water gets absorbed in the soil to the extent that the level of
underground water rises closes to the surface of the land. This state is
known as waterlogging. It keeps the land wet and turns it into
uncultivable. While rising to the earth's surface, the underground water
dissolves the salt found in soil. At surface, the water evaporates but the
salts deposit stays. This problem is known as salinity, which makes the
land infertile.

·

In Pakistan, most of the canals are unpaved. Therefore, a considerable
amount of the water flowing through them is absorbed in solid and
wasted. Thus, it reduces the quantity of water for irrigation.

·

Another major problem in our canal system is the limited storage
capacity for rivers water. During rainy season, our rivers get plenty of
water but, because of the shortage of dams, the water falls into sea and
thus wasted. Therefore, enhancing the storage capacity of existing dams
and the construction of new dams is a dire need. This will ensure the
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supply of water for irrigation in dry months.
·

Floods destroy dikes of canals and inundate vast areas. This leads to
immense destruction of crops, lives and property.

·

River transport great quantity of sediment into dams and canals, which
takes a high cost to be desilted.

7.9

Agricultural Problems of Pakistan.

·

The formers of Pakistan are mostly illiterate. Thus they are unware of the
modern agricultural techniques and machinery.

·

The production cost is more than the sale price of produces, which make
the economic condition of the formers quite miserable.

·

In Pakistan, rained agriculture is limited because of meager rainfall.

·

Due to poor quality of seeds and fertilizer, per acre yield is very less.

·

Due to shortage of dams, a lot of flood water falls into sea, which
otherwise could be stored and used for irrigation.

·

The lack of research in agriculture sector hinders to grow appropriate
crops on suitable lands.

·

Water logging and salinity are big issues in canal irrigated areas, which
make the land infertile.

·

Under-cultivation land is about 26% of the total land area of Pakistan,
which is proportionally very less population. With the help of irrigation
and modern technology, 10 to 50% more land can be cultivated.

IMPORTANT POINTS

1.

The cultivation of land is called agriculture.

2.

In Pakistan, under-cultivation land us 29% of the land area.

3.

The shortage of dams results in the loss of water into sea.

4.

Canals are the biggest source of irrigation in Pakistan.
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GLOSSARY
5.

In canal irrigated areas, the land is becoming infertile due to water
loggings and salinity.

6.

On the basis of growing season, there are two type of crops in Pakistan:
Kharif crops and Rabi Crops.

7.

Wheat, rice, sugarcane, cotton and maize are the important Pakistan

Economic:

Wealth related issues.

Economic activity:

The job related to generate and transfer wealth.

Developing countries:

The countries which have not achieved the target
of progress, but still struggling for it.

Irrigated agriculture:

The agriculture in which crops are irrigated
through artificial means.

Terrace fields:

On mountain slopes, the slim field like steps of
stair, made for farming.

Edible oil:

Oil extracted from vegetation, which can be fed
or used in the preparation of food, for example
vegetable ghee and oil.

Inundation canals:

The canals derived from flood streams emerging
EXERCISE
from mountains during torrential rainfalls

Production cost:

The cost incurred on the production of something

Q.1.

Tick ( P ) mark the correct answer.
i.

In Balochistan Province, a special type of irrigation system is
operative, called.
a.

Persian wheel

b.

Tube well
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c.
ii.

Q.2.

Karez

d.

Dug well

Agriculture is an important_________ activity.
a.

Social

b.

Cultural

c.

Economic

d.

Recreational

iii.

In countries where population is large and cultivable land is small,
the common type of agriculture is ____________farming.

a.

Substance

b.

Intensive

c.

Extensive

d.

Plantation

iv.

_________are the important products of plantation farming.

a.

Wheat

b.

Maize

c.

Cotton

d.

Rubber and cane

v.

In Pakistan, the biggest means of irrigation are.:

a.

Canals

b.

Tube well

c.

Dugwells

d.

Karezes

vi.

The canals which link rivers are called.

a.

Perennial Canals

b.

Link Canals

c.

Inundation canals

d.

Seasonal Canals

vii.

The major cash crops of Pakistan is.

a.

Cotton

b.

Wheat

c.

Rice

d.

Sugarcane

viii.

Rabi crops are cultivated at the start of.

a.

Winter season

b.

Spring season

c.

Summer season

d.

Autumn season

Write short answer of the following questions.
i.

Define waterlogging and salinity.

ii. Write the name of important Rabi crops.
iii. What is the difference between perennial and inundation canals?
iv. Write the name of three cash crops of Pakistan.
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v. Define agriculture.
Q.3.

Write detail answers of the following questions.
i.

Describe the importance crops of Pakistan.

ii. Write a not eon the agricultural problems of Pakistan.
iii. Discuss the types of agriculture.
ACTIVITIES
1.

Arrange a discussion in the class on the topic, “ Role of Agriculture in
the Pakistan economy of Pakistan”.

2.

The teacher should guide the student in constructing a model of canal
system and through this model he/she should explain the working of
canal system to them.
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Mining and Power

8

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Describe the features of Mining as an Extractive

Industry.
þ List important conduction for mining.
þ Discuss the role of Minerals and power Resources

in the economics of a country.
þ Describe types of Mining.
þ Describe the distribution of major mineral in

Pakistan.
þ Describe the power Resources of Pakistan.
þ Discuss precipitation as the source of freshwater

and its importance for life over the planet.
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8.1. Mining as an Industry
Mining is an economic activity in which human beings dig out organic
and inorganic material from the Earth's interior to use them for their benefits.
These resources are known as minerals. Although, mining is a primary economic
activity like agriculture, yet with the passage of time its importance has increased
a lot. In the modern mechanical era, it has turned into a proper industry. Mining
provides both basic and power minerals. All these resources are the important
elements of the national international trade.

A scene of mining

8.2. Role of Minerals in a Country's Economic
Minerals play an important role in the economic development of a
country. The countries rich mineral resources are considerably developed. These
countries have achieved industrial progress on the basis of their minerals. For
example, USA, Russia and European countries are earning a lot of foreign
exchange through the trade of their industrial products. Various countries are
earning foreign exchange through the direct export of minerals. For example,
Saudi Arabia, United Arab Emirates and Venezuela earn foreign exchange by
exporting petroleum, whereas South Africa, Peru and Australia do so by
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exporting gold and diamonds.

8.3. Favorable Conditions for Mining
·

Mining activities require fair weather conditions. In areas where there is
open-pit mining, excessive rainfall may cause hurdle, Extreme hot or cold
environment also creates difficulties in mining.

·

Sufficient quantity of water should be available for mining

·

Modern machinery is required for the mining of high value minerals like
gold, silver, platinum and diamonds, which are found deep in earth, it
requires huge expenditure. If the reserves of such resources are not large
enough, their mining is not profitable.

·

Minerals are found mostly in far-flung and difficult areas. Thus, better
modes of transportation are required these to transport machinery, man
power and minerals.

8.4. Types of Mining.
Mining has the following major
types:

8.4.1. Hand-Panning Mining.
Mineral particles are found in sand
and alluvium of rivers in mountain valleys
and the adjoining plain areas. This
technique is used for the mining of
particles of gold, platinum, silver and even
diamonds.

Hand-panning mining

8.4.2 Open-Pit Mining.
In the areas were minerals are
found near the earth's surface, they are
extracted by digging open pits. This
technique is used to extract iron ore,
copper, zinc, salt and clay etc.
Open pit mining
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8.4.3. Tunnel Mining.
Coal and some other
minerals are usually found in
Horizontal strata. Long tunnels
are dug out for their extraction.

Hydraulic mining

8.4.4. Hydraulic Mining.
This technique is useful
in the areas where minerals are
found near the earth's surface
and the rocks are soft and
unstable. In this condition, the
rocks are broken by sharp flow
of water to separate minerals

Hydraulic mining

8.4.5. Sharp Mining.
Minerals are usually
found very deep in the earth.
Vertical bores are made to
reach these minerals. This
technique is used to extract
petroleum and natural gas etc.
Apart from these, the same
technique is used to reach the
deposits of precious minerals
like gold. Copper, platinum
and diamonds.

Shaft mining
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8.5. Important Minerals of Pakistan.
Like agriculture, Pakistan is also endeavoring to develop mining sector.
Different mineral and power resources are available in the country. However, in
order to meet the growing needs of the country we also have to import certain
minerals. The Thar Coal Reserves in Sindh, and the gold and copper reserves in
Balochistan can play important roles in the country's economy.
Few important minerals of Pakistan are as follows:

8.5.1. Copper
Copper is a good conductor for electricity. Therefore, it is widely used in
electric cables manufacturing. There are rich copper reserves in the Sandak area
of Balochistan. Apart from these, coppers reserves are also found in Kalat, Sibbi,
Pishin , Waziristan, and some other area.

8.5.2. Iron Ore
Iron is the most useful and the cheapest mineral. In Pakistan, the biggest iron
ore reserves are found in Kalabagh area. The other important areas include
Lungreyal in Punjab, Domal Nisar and Galdanian in Khyber Pakhtunkhwa, and
Chilghazi in Baluchistan.

8.5.3. Chromite
Chromite is found in abundance in different area of Pakistan. Its biggest
reserves are found in Muslimbagh in Balochistan. Zhob and Lasbela in
Baluchistan and Malakand. Whereas, in Khyber Pakhtunkhwa its limited reserves
are found. Chromite is used for brining strength and luster in iron.

8.5.4. Manganese
In Pakistan, limited reserves of manganese are found in Lasbela and
Chaghi area of Balochistan, and Galdanian etc, of Khyber Pakhtunkhwa.
Manganese is used for brining strength in iron.

8.5.5. Limestone
Reserves of limestone are round in many areas of Pakistan. For example,
Dandot and Dauk Khel in Punjab, Harnai in Balochistan, and Hyderabad in Sindh
are the important areas of its production. Limestone is used as raw material in
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cement industry.

8.5.6. Rock-Salt
There are huge reserves of fine quality rock-salt in Pakistan. Its biggest
mine is located at Khewrha (Punjab). The other important rock-salt producing
area include Warcha in Punjab (Khushab District), and the Karak, jatta Ismail Khel
and Bahadar Khel in Khyber Pakhtunkhwa etc.

Picture of rock salt

8.5.8. Gypsum
In our country, rich reserves of gypsum are found in the Salt Range. The
other areas include D.G Khan, Bahawalpur, Quetta, Spin Tangi, Dadu and Sangar
Gypsum is used in cement, fertilizer paint and rubber industries.
Apart from the above mentioned minerals, some others are also found in
considerable quantity in different parts of the country. These include metallic
minerals like gold, silver, Zinc, Tungsten etc, and non-metallic minerals like
antimony, China clay, Sulphur, Potassium, Phosphate, Graphite etc.

8.6. Energy Resources of Pakistan
Different types of energy resources are available in Pakistan; these are
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described in detail as follow:

8.6.1. Natural Gas
In Pakistan, the biggest natural gas reserve was found in 1952 at Sui
(Balochistan). The other important areas of natural gas production are Pir Koh
and Uch in Balochistan. Mari, Kandhkot Khairpur, Buzdar and Bgalchari in Dindh,
and Dhodak, Adhi Pindhori and Mial in Punjab. The main usage of natural gas is
in industry, transport, electricity production and domestic needs. During the
past few years the use of natural gas as compared to oil has increased in
Pakistan. Now-a-days, natural gas is the biggest source of energy. The reserves
of natural gas and petroleum are commonly found at the same place.

8.6.2. Petroleum
In Pakistan, the major use of petroleum is in industry, transportation and
electricity generation. In ancient times, the land and sea animals were buried in
the earth. The intensive heat and pressure in the Earth's interior converted the
bones of these animals into petroleum. Petroleum is a big source of energy in
Pakistan. Domestic production of petroleum is not sufficient to meet the
country's requirements. Therefore, we have to import a large quantity of
petroleum. In Pakistan, the important area of petroleum production are Balkasar,
Toot, Meyal, Kasowal, Joyamir and Dhulian in Punjab and Khaskheli, Laghari,
Dhabi, Mazari and Tando Alam etc in Sindh.

8.6.3. Coal
In ancient times, thick forests were buried under earth. Due to the earth's
internal extreme temperature and pressure they were converted into coal. In
Pakistan the biggest coal reserve is found in Thar area of Sindh Province. The
quality of our domestic coal is not that good. Hence very little need of the
country is being fulfilled with this coal. Coal is mostly used in brick kilns, cement
industry and electricity generation. During recent years the rapid increase in gas
and petroleum prices has resulted into the increase use of coal. In Pakistan, the
important areas of coal production are Pidhm Dandot and Makarwal in Punjab,
Khost, Shahrig, Mach and Degari in Balochistan, Thar, Lakhrah, Jhemphir, Tando
Adam and Thatha etc, in Sindh.
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A Coal's lot
Do you know?
The world's hardest and most valuable rock “diamond” is actually the transformed form of
coal, in Earth interior under the intense heat and pressure of the overlying material, coal
gradually converts into diamond.

8.6.4. Electricity
In Pakistan, the major sources of electricity are:
I.

Hydroelectricity.

It is generated by water, it is the cheapest and pollution free method of
electricity generation. Its production depends on the flow of water in rivers
which depends on rainfall. That is why electricity generation reduces during
winter and dry season. The major hydroelectricity generation projecs are
Tarbela, Ghazi Barotha, Mangla, Warsak, CVhashma and Nandipur.
ii.

Thermal Electricity.

Thermal electricity is generated by using petroleum, gas or coal. It is
considered high cost electricity compared to hydroelectricity. Its generation
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Diagram of hydroelectricity generation system

process pollutes the environment as well. However, its major benefit is that its
generation is not dependent on season. In Pakistan, Thermal power houses as
found all over the country. Few of them are located in the following areas:
Panjgoor, Hub, Multan, Pasni, Karachi, Guddum Kotri, Lahore, Faisalabad, and
Muzaffargarh etc.
iii.

Nuclear Electricity.

Nuclear electricity is generated by radioactive elements like Uranium.
Although it is high cost electricity but the benefit is that its generation neither
depends on season nor on the supply of petroleum, gas or coal. The following
are important nuclear power houses in Pakistan.
1.

Karachi Nuclear Power Project (KANUP)

2.

Chashma Nuclear Power Project-I

3.

Chashma Nuclear Power Project-II

Apart from the above mentioned source, electricity is being generated is
being generated at Limited scale in Pakistan in the form of solar and wind
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electricity as well .

Sun

Solar Penal

Battery Charger
Battery

Electrically driven gadgets

Solar energy generation system

Wind electricity generation system

IMPORTANT POINTS
1.

Extraction of minerals from earth is called mining.

2.

The Potohar region of Punjab, Balochistan and Southern Sindh
are important areas of energy resources.

3.

Important minerals of Pakistan are iron, Chromite,m copper,
gypsum, limestone, marble and rock-salt.

4.

Thermal electricity is generated by using oil, gas or coal.

5.

The biggest coal reserve is found in Thar in Pakistan.

GLOSSARY
Organic resources:

The material obtained from the remaining of
living organism, i,e plants and animals.

Non-organic resources: The material obtained from non-living thing
I,e rocks.
Raw Material:

The material in natural condition, which is used
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for producing finished goods in certain
industries.
Foreign Exchange:

Money earned by international.

Iron Ore:

The impure iron in natural condition.

Electrify conductors:

Material although which electricity flows easily.

EXERCISE
Q.1.

Tick ( P ) mark the correct answer.
i.

ii.

iii.

iv.

v.

vi.

In Pakistan, the biggest salt mine is located in____________.
a.

Thar

b.

Meyal

c.

Khewrha

d.

Sandak

In Pakistan, the biggest natural gas reserves are in __________.
a.

Sui

b.

Mari

c.

Qadirpur

d.

Warsak

In Pakistan,_________ is the biggest hydroelectricity project.
a.

Tarbela

b.

Ghazi Barotha

c.

Mangla

d.

Warsak

The cheapest electricity is________________.
a.

Hydroelectricity

b.

Thermal electricity

c.

Nuclear electricity

d.

Wind power electricity.

_______is an important energy sources.
a.

Iron

b.

Salt

c.

Petroleum

d.

Gypsum

________is the cheapest and useful metal.
a.

Iron

c.

Silver

b.
d.

Gold

Copper
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vii.

viii.

ix.

x.

Q.2.

The process of extraction of gold from river sand is called _______.
a.

Open pit mining

b.

Tunnel mining

c.

Shaft

d.

Hand-panning mining

In Pakistan the biggest iron are reserves in ____________.
a.

Muslimbagh

c.

Kalabagh

b.

Sandak
d.

Kalat

_______is used as raw material in cement industry.
a.

Limestone

b.

Marble

c.

Rock-Salt

d.

Copper

_______is a good conductor of electricity.
a.

Gold

b.

Iron

c.

Gypsum

d.

Copper

Write short answers of the following questions.
i.

Write the name of any five minerals.

ii.

Define mining.

iii.

When and where the first natural reserve was explored in
Pakistan?

iv.

Which are the electricity generation sources in Pakistan.

v.

Write the name of important coal producing areas in Pakistan.

Q.3.

Write detail answer of the following questions.

i.

Describe different types of mining.

ii.

Write a note on the distribution of the important mineral in Pakistan.

iii.

Discuss the energy resources of Pakistan.

iv.

What are the favorable conditions of mining?

v.

Highlight the role of energy resources in the economy of a country.

ACTIVITY
A student tour should be arranged so that the students might observe different
method of mining in the surrounding area.
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9

Industry

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Describe the factors that the location of Industry at a place.
þ Enumerate different types of Industries.
þ Describe Textile, Sugar, Cement, and Automobile industries

of Pakistan with reference to their importance, locational
factor distribution and major problem.
þ Described the Cottage Industry of Pakistan.
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9.1. Industry
Industry is an economic activity in which materials are converted into new
productive and useful items. The material which is converted into something to
manufacture new items is called “raw material”. For example, iron for
manufacturing machinery, cotton for textile, and wood for furniture are raw
materials.

Cotton yarn industry

Industry is set up where some basic facilities are available. The following
factors are important to setup an industry.
i.

Trucks, trains and ships are used to bring raw material to the industrial
units and transport the finished productions to the market. Therefore,
industrial units are set up in the areas where better means of
transportation are available.

ii.

Industry requires wide open land where the transportation of goods is
easily carried out and the population is also not put into trouble.

iii.

Industry is set up in areas where cheap labour is easily available.

iv.

Capital is required to set up and run the industry. In this regard, the banks
are helpful.
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v.

Some of the raw material is bulky. Instead of their transportation, is more
economical to set up the relevant industrial units in the proximity to their
sources.

vi.

Industry should be set up in areas where sufficient resources of energy
are available.

9.2. Type of Industry.
There are following three types of Industry:

9.2.1. Cottage Industry.
Industry which is set up on limited scale in houses or other small
buildings is called “Cottage Industry”. For example, hand weaving, carpet
weaving and embroidery are important cottage industries. They do not require
large capital, vast area or excessive manpower. Most of the work is manually
done, however, machines are also used on limited scale.

Picture of few cottage industries

9.2.2. Small Industry
The industry which requires little capital but much labour force is called
“small industry”. For example, the industries of sports good, furniture, footwear
and surgical instruments etc. are small industries. These industries are mostly
established near the settlements and considerable quantity of machinery and
energy is used in them.

9.2.3. Large Industry
The industry which is set up on a large scale is known as “large Industry”
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these industries are the backbone of the country's economy. In these industries,
energy sources like electricity, petroleum, gas and coal are used at large scale.
They required large capital, vast Lands and excessive labour force. Maximum job
is done with machines in these industries.

9.2.4. Important Cottage Industries of Pakistan.
Beside the large industries, cottage industries are also set up on strong
footings. Small enterprisers have setup small industries at their houses or in
limited building spaces. They not only meet the needs of their families but also
play important role in the country's economy. The finished products of our
cottage industries are exported to the whole world. Sialkot is an important city
for manufacturing sports goods, surgical instruments culture. Likewise, Lahore is
famous for manufacturing surgical instruments, Wazirabad and Karachi for
cutlery, Gujrat, Gujranwala and Karachi for manufacturing fans, and Multan,
Peshawar, Lahore and Bahawalpur for the cloth embroidery

9.4. Large Industries of Pakistan
Pakistan is basically an agricultural country. She is also progressing fast in
industry. At the time of independence, Pakistan had only 34 units which
contributed only 8% to the Gross National Product (GNP). And Pakistan
Industries Credit and investment corporation (PICIC), a wide network of
Industries was setup in the country. Today, with the grace of Allah Almighty,
Pakistan has all types of industries.

9.4.1. Textile Industry
It is the biggest industry of
Pakistan and the backbone of our
economy. Pakistan earns about
55% of foreign exchange from this
industry. Almost 42% of the
industrial workers are engaged in
this industry. It has 46% share in
the total production of large
industr y. Cotton is the raw

Textile mill
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material
for cotton textile industry, Pakistan is 4th in international ranking for production
of cotton and 3rd in tis consumption. Karachi
Do you know?
is the hub of this industry. Since Faisalabad is
located in close vicinity of cotton producing The Manchester City of Britain is
area, so in very short time it has emerged as famous in the world for textile
Industry. On the same account,
cotton textile producing city, Today,
Faisalabad City is also called,
Faisalabad is the second most important Manchester of Pakistan
center of cotton textile industry. Other
important centers are Hyderabad, Khairpur, Multan, Lahore, and Sargodha etc.
In Pakistan, the woolen and silk textile industries are smaller as compared
to the cotton textile industry. The raw material of cotton textile is produced in
large quantity in the country. Whereas, very little quantity of raw material
woolen and silk textile industries is produced. So it has to be imported. The raw
material for woolen textile industry is obtained from sheep, while for like textile
industry it is obtained from rubber trees and silkworms. Important centers of silk
textile industry are Karachi, Faisalabad, Lahore, Khushab and Saidu Sharif etc.
Important centers of woolen textile industry are Karachi, Lahore, Noshehra, and
Bannu etc

Cement factory
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9.4.2. Cement Industry
Limestone and Gypsum are used as raw material in cement industry.
The large reserves are available in the country. Due to this, Pakistan's
cement industry has made remarkable progress. Now-a-days a large number of
cement industries are functional in our country. Important centers are Karachi,
Hyderabad, Dandot, D.G Khan, Daud Khel, and Kohat etc.

9.4.3. Sugar Industry
At the time of independence, there were only two sugar mills in Pakistan.
One of them was located in Takhtbhai (Khyber Pakhtunkhwa) and the other at
Rahawali (Punjab). Now, there are a number of important centers of sugar
industry in the country like Mardan. Charsadda, Pasroor, Kamalia, Gojra, Patoki,
Chishtian, Daddu and Mirpur Khas etc. Since Pakistan is self-sufficient in
sugarcane production, hence the sugar industry has developed a lot. Presently
many sugar mills are functional in the country which produce over 4 million
metric tone sugar per annum.

Sugar mill

9.4.4. Automobile Industry
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At the time of independence, there was no factory of automobile
manufacturing in Pakistan. Now, this industry is also growing very fast. The
important centers of automobile industry are Karachi, Lahore, Shekhupura and
D.G Khan. Presently, with the collaboration of China, Japan. Korea and Italy, there
are many factories manufacturing trucks, busses, cars, jeeps, auto-rickshaws,
motorcycles and tractors.

Automobile factory

9.5. Problems of Large Industries of Pakistan
i.

Sufficient quantity of energy is not available for industry. Rather, with the
passage of time the energy crises are getting worse and badly effecting
the industrial sector.

ii.

Except the cotton textile, sugar and cement industries, the raw material is
being imported for the rest of industries. It leads to a high cost of
production of the finished products.
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IMPORTANT POINTS
iii.

Since most of the raw material comes from agricultural sector. When
flood or drought spells damage crops, the industrial production also
decreases.

1. Industry is an economic activity in which material are converted to
increase their usefulness.
2. Industry is setup in areas where sufficient sources of energy are
available.
3. Cotton industry is working on strong footings in Pakistan.
4. Cotton is the raw material for cotton textile industry.
5. Large industry of Pakistan are sugar, cement and automobile industries.

EXPLANATION OF TERMS

Capital:

Money invested in some trade. Capital can be in
cash or goods.

Surgical instruments:

The instruments used for operation the body for
curing a disease.
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EXERCISE
The items
which are for decorating houses etc.

Decoration items:

Gross National Product: The total income earned from all sectors of
economy.
Q.1.

Tick (P) mark the correct answer.
i.

ii.

iii.

iv.

v.

vi.

vii.

At the same time of independence, there were __________sugar mill
in Pakistan.
a.

Two

b.

Four

c.

Six

d.

Eight

The _______are raw materials of cement industry.
a.

Limestone and Gypsum

b.

Marble

c.

Chromite

d.

Sand Stone

In Pakistan, the biggest centre of cotton textile industry is ______.
a.

Lahore

b.

Karachi

c.

Rawalpindi

d.

Faisalabad

At the time of independence, Pakistan had ________ units of large
industry.
a.

Thirty-Four

b.

Twenty-Five

c.

Forty-Four

d.

Fourteen

Hand weaving is a type of _______ industry.
a.

Cottage

b.

Small

c.

Medium

d.

Large

The biggest Industry of Pakistan is _________.
a.

Iron and steel

b.

Sugar

c.

Cement

d.

Cotton textile

In Pakistan, the city of ______is famous for manufacturing sports of
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goods.

viii.

a.

Karachi

b.

Lahore

c.

D.G Khan

d.

Sialkot

The raw material of cotton textile is ___________.
a.

wool

b.

Silk

c.

Cotton

d.

Jute

Q.2. Write short answer of the following questions.
i.

Write the names of any three centers of cotton textile industry in
Pakistan.

ii.

Mention the two important problems that the industry in Pakistan
faces.

iii.

Define Industry?
iv. Write any two characteristics of the cottage industry.

Q.3.

Write detail answers of the following questions.
i.

What are the favorable factors for setting up an industry?

ii.

Write the different types of industries.

iii.

Write a note on the textile industry of Pakistan.

ACTIVITIES
Arrange a study tour to any small industry functioning in the nearby area.
The students should describe the detail of this tour in their note book.
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10

Trade

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Enlist and discuss different types of Trade
þ Analyze major factors that affect international.
þ Identify International Trade partners of Pakistan with

reference to its major items of Exports and imports
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10.1. Trade
Purchase and sale of goods for gaining profit is called trade. Trade is an
economic activity. Trade goods are purchased from their areas of production and
sold in the areas of consumer's demand. Trade can be in the form of exchange of
goods which is known as barter trade, or as cash payment. A person doing trade
is called “Trader” The person who purchases good for using is called “User”. The
basic objective in doing trade is to supply goods to the users.

10.2. Types of Trade
10.2.1. Domestic Trade (National Trade)
The trade which is carried out within the boundary of a country is called
domestic trade. It is of two types: wholesale trade and retail trade. The wholesale
trade is a large scale trade in which the dealers purchase goods directly from
manufacturers and sell them to shopkeepers. The shopkeepers further sell them
as retail to the users.

A local market
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10.2.2. International Trade
The trade between the two
countries is called International trade.
There are two types of goods involved
in international trade. The goods
produc3ed in one country and old to
another is called export goods, or
simply exports. The second type of
goods is those which a country
purchases from another country for its
domestic use . it is called import goods
or simple imports. A countr y's
economic is considered strong only if
the value of her exports is greater thatn
the value of imports.

A cargo ship

10.3. Factors Affecting International Trade
Domestic trade is done under the local rules and regulation. But
international trade is done under the international rules and regulations.
The following factors affect international trade.
i.

Generally, every country has a different language from other countries.
Therefore, it is necessary that traders should be able to speak and
understand different languages.

ii.

Generally, every country has a different currency from other countries.
Thus, while making payment in international trade, the currency
exchange rates may affect the prices of goods.

iii.

Sometime countries levy heavy taxes on certain import or export goods,
which increase the prices. This act reduces the demand of such items.

iv.

Some countries ban the import or export of certain items due to their
domestic issues. It makes it difficult to sell the concerned items in
international market, thus it may causer loss to the producers of the
respective items.
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v.

Some countries face economic sanction due to political reason in such
cases, they cannot do business with other countries.

vi.

The distances between countries
and mutual trade agreements also
affect international trade. Efficient
air and sea transportation is
preferred because it is the cheapest
way to transport heavy cargo.

vii.

Do you know?
Our Holey Prophet (P.BU.H) appreciated the
trade profession. One of his holy sayings
mean, if the sustenance that Allah Almighty
provides to mankind is considered 10 parts,
9 parts are being provided through trade.

Availability of a good market is a bae for the success of trade. Therefore,
the countries with high population and demand are selected for trade
links.

10.4. Imports and Exports of Pakistan
The value equivalence of imports and exports is called “balance of trade”
Trade is very important in economic development of a country. Every country
endeavors to boost the exports and reduce imports, to strengthen its economy.
If the value of export is more than the value of imports, the balance of trade is
positive, otherwise it is negative. Like other countries, Pakistan also sells
agriculture raw material and the derived products in international market and
also import such items from other countries. Due to their best quality, the
demand of Pakistani product exists all over the world. However, Pakistan is
counted among those countries which are having negative balance of trade. The
volume of our imports is much higher than the volume of exports, which is the
main hurdle in our economic progress.
The following table indicated important exports and imports of Pakistan:
Table 10.1:

Important Exports of Pakistan

Item

Important importing countries

Cotton cloth

Great Britain, USA, Germany, Saudi Arabia etc.

Agriculture goods, fish, beef and other

Kenya, Iraq, Turkey, United Arab Emirates etc.

food items
Carpets, sports goods, leather goods,

USA, Canada, Belgium, China, Great Britain,

Cement and Surgical instrument etc

Australia etc.
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Important exports of Pakistan
Table 10.2:

Important Imports of Pakistan

Items

Important Exporting countries

Food items

Great Britain, USA, Malaysia, Australia etc.

Petroleum and Petroleum products

Kuwait, Saudi Arabia. United Arab Emirates etc.

Automobile and engineering products

USA, Germany, Japan, Malaysia Great Britain
etc.

Important Exports of Pakistan
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IMPORTANT POINTS
1.

Profit oriented sale/ purchase of goods is called trade

2.

Exchange of goods is called barter trade.

3.

In whole trade, a trader purchases from producers or other traders.

4.

Sale of goods to users is called retails trade.

5.

Cotton cloth and the goods made by cotton are important exports of
Pakistan

GLOSSARY
Yarn:

The thread made upon cotton.

Currency:

The affective cash in a country. for example, rupee is Pakistani
and dollar is American currency.

Tax:

The amount of money levied on goods by the government,
which is deposited in the government treasury through
concerned departments.
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EXERCISE
Q.1.

Tick ( √ ) mark the correct answer.
i.

ii.

iii.

iv.

v.

vi.

Q.2.

______is the cheapest way of international trade.
a.

Ship

b.

Aeroplane

c.

Railway

d.

Road transport

The sale of goods to the users is called _______.
a.

Wholesale

c.

Barter trade

b.
d.

Import Trade

Retiled trade

The trade of exchange of goods is called ______.
a.

Wholesale

c.

Barter trade

b.
d.

Import Trade

Retiled trade

The sale and purchase of goods for profit earning is called _____.
a.

Trade

c.

Industry

b.

Agriculture
d.

Mining

A person who purchase the goods for self-use is called ______.
a.

Manufacture

c.

Shopkeeper

b.

Trader
d.

User

The balance between the value of imports and export is called
_____.
a.

Trade loss

b.

Negative balance

c.

Balance of trade

d.

Positive balance

Write short answers of the following questions:
i.

Define the balance of trade.

ii.

What is the difference between producer and user?
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iii.

What is the difference between retail and wholesale trade?

iv.

Write down important imports and exports of Pakistan.

Write detail answers of the following questions:
i.

Write the factors affecting international trade.

ii.

Explain the important import and export of Pakistan

iii.

Write type of trade.

ACTIVITY
A discussion among student may be arranged on the topic “International Trade
of Pakistan: prospects and problems”
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Transportation

11

Students’ Learning Outcomes
After studying this chapter, the students will be able to:

þ Discuss means of Transportation (Rail, Road, Water, and Air)

and their characteristics
þ Describe Road, Railway, Air and Water Transport Network of

Pakistan.
þ Discuss the importance of Transportation Network (Social,

Economic, Geographical)
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11.1. Means of Transportation.
The means to transport passengers or goods from one place to other are
called “Means of Transportation”. These include both the ways used for
transportations and the machines. Different means of transportations have been
introduced below:

Different views of Pakistan's roads

11.1. Road
Roads are the most common means of transportation. In ancient times,
human beings travelled on foot and created simple tracks with foot. On the same
tracks humans travelled by horse, camels, etc. After the invention of wheel, the
rough routes were widened and improved and bullock-carts started plying on
them. After the discovery of petroleum, the carts were replaced by automobiles
and the unpaved routes were replaced by paved road. Today broad roads are
constructed in cities where many vehicles are driven simultaneously. Roads are
given priority for travelling short distances.
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11.1.2 Railway
Railway engine was invented by George Stephenson. Railway is the
cheapest means of transportation for long distances. The discovery of iron and
coal laid the foundation of industrial revolutions. They revolutionized the means
of transportation. In the beginning of 19th century, railway track was invented. In
1830 the first ever train service was started between Liverpool and Manchester
cities of Britain. In developed countries railway is being employed on high
mountainous area and sub-ground. Heavy military hardware is also transported

116

Chapter 11: Transportation

by train. As compared to road railway journey is quite comfortable.

Scene of Quetta and Much railway stations
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11.1.3 Air Routes
Aeroplane is the fastest and most comfortable means of transportation.
As century after the invention of railway, Wright brothers invented aeroplane,
which shortened long distances. Initially, aeroplanes were of small size and flew
at low speed. Today, giant aeroplanes are there seemingly touching the sky limits.
However, as compared to other means of transportation, this is a costly business.
Nevertheless, for international journey travelling through aeroplane is preferred.
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Outer view of Quetta airport and an aero plane of PIA

11.1.3 Sea Routes
Longtime before the discovery of well, human beings had learnt the skill
of boat and ship making. Thus, journey on water is the oldest way of
transportation. Human beings had been sailing across the sea since ancient
times. Primarily, small boats and large sailing ship, which depended on wind
power, were used for sailing. Today, most of the ships are coal and petroleum
driven. Important sea routes are Panama Canal between Pacific and Atlantic
Oceans, Suez Canal from Indian Ocean to Mediterranean Sea and Pacific Ocean,
and the North Pacific and North Atlantic oceans. Oil trade is mostly done on this
route by oil tankers. Ship is the cheapest means of international travelling.
Fisheries enhance the importance of sea routes. Most of international trade is
done through sea routes. Heavy and large size goods are easily transported by
ships.

View of Gwader sea port and a ship
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11.2 Means of Transportation in Pakistan
11.2.1 Roads
Pakistan has a broad network of roads and it is expanding even further.
The government endeavors to link far-flung and difficult areas with rest of the
country by roads. At the time of independence, the total length of metallic
roads of Pakistan are as following:
i.

Super Indus Highway between Karachi to Peshawar via Kashmor, Dera
Ismail Khan.

ii.

Highway between Karachi to Peshawar via Multan, Lahore.

iii.

R.C.D. Highway between Karachi to Quetta via Khuzdar.

iv.

Karakorum Highway between Islamabad —Sinkiang via Gilgit.

v.

Quetta—Zahidan (Iran) Highway via Nokundi, Taftan.

vi.

Quetta to Dera Ismail Khan Highway via Zhob.

vii.

Islamabad to Muzaffarabad (Azad Kashmir) Motorway.

viii.

Islamabad to Lahore Motorway.

ix.

Islamabad to Peshawar Motorway.

x.

Lahore to Faisalabad Motorway.

xi.

Coastal Highway between Karachi and Gwadar.
a. Importance of Roads

i.

Roads are the busiest routes of transportation in Pakistan.

ii.

Trucks use roads to transport goods from farms to markets.

iii.

Access to the northern mountainous areas and tourist resorts is

iv.

possible through roads.

v.

People prefer roads for travelling on local and short distances.

vi.

The majority of people of Pakistan live in villages where railways

vii.

facility is limited. Thus, transportation of passengers and goods is done
by roads.
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11.2.2 Railways
The total length of railway track is nearly approximately 7,900 km In
Pakistan. Now -a -days, steps are being taken to improve the quantity and quality
of railway engines and bogies. Important railway tracks of Pakistan are Peshawar
to Karachi via Lahore, Karachi to Quetta via Rohri, and Quetta to Zahidan (Iran) via
Dalbandin. Railway is used to transport petroleum, coal, salt and other minerals.
Transportation of military hardware is also done by train. People prefer train for
long distance journeys within the country, because it is comparatively cheap and
comfortable. It is the best way /to transport passengers and trade goods at large
scale. Trade with India and Iran's mostly done by railways.

11.2.3 Air Routes
Air routes play important role in the foreign trade of Pakistan. At the time
of independence, the country had only one air service —Orient Airways. In 1955,
Pakistan International Airline (PIA) was established. Since then, Pakistan air
service has achieved many goals of progress. Today, apart from PIA, there are
other private airlines offering domestic and international routes of journey.
International airports of Pakistan are Peshawar, Lahore, Quetta, Karachi and
Multan. Aeroplane is preferred to transport perishable items. It is the best way to
travel abroad for business, tourism, and education etc. Domestically, air journey
is preferred to save time. Pakistan has access to all continents through air routes.

11.2.4 Sea Routes
Sea routes are the biggest source of Pakistan's international trade.
Pakistan's ships travel from Karachi to China, Japan, USA, Australia, European and
African countries etc. Arabian Sea is located to the south of Pakistan. It has
coastal area divided into about 700km in Balochistan and 350 km in Sindh. This
long coast has many sea ports like Karachi, Bin Qasim, Gwader, Pasni, Gadani and
Jiwni. The trade of agricultural products, edible oil, petroleum, coal, heavy
machinery and fish is done through sea routes. Pakistan has access to all
continents through sea routes.
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IMPORTANT POINTS
1.

There are all types of means of transportation in Pakistan.

2.

Road is most commonly used for transportation.

3.

Motorway is the best route of transportation.

4.

Ship is the cheapest way to transport heavy cargo.

5.

Air service is preferred to save time.

GLOSSARY
Bullock-cart:

Cart driven by oxen.

Transportation:

Transfer of things from one place to other.

Industrial revolution:

Fast growth of industries.

Sail ship:

Wind driven ship.

Sea ports:

Anchoring place of ships.

EXERCISE
Q. 1

Tick (P),mark the correct answer.

i.

Gwader port is located in ___________.
a.

Sindh

b.

Balochistan

c.

Khyber Pakhtunkhwa

d.

Punjab

ii.

The Arabian Sea is located to the ________ of Pakistan.

a.

north

b. east

c.

south

d. west
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iii.

The fastest mode of transportation for international travelling
is ______

a.

ship

b.

aeroplane

c.

railway

d.

car

iv.

Karakorum Highway links Pakistan with .

a.

Iran

b.

Afghanistan

c.

China

d.

India

v.

Pakistan International Airline was established in AD.

a.

1948

b.

1950

c.

1955

d.

1960

vi.

In the year AD the first railway service was inaugurated.

a.

1700

b.

1830

c.

1650

d.

1930

vii.

Invented aeroplane.

a.

George Stephenson

b.

Newton

c.

Wright brothers

d.

Edison

Write short answers of the following questions.
i.

Write the names of any four important roads of Pakistan.

ii.

Write the names of any four important sea ports of Pakistan.

iii.

Define transportation.

iv.

Write names of the means of transportation in Pakistan.

v.

Write the names of any three important sea routes of the world.

Write detailed answer of the following questions.
i.

Write a detailed note on the road and railway system in Pakistan.

ii.

Explain the air and sea transportation of Pakistan.
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iii.

Discuss the importance of air and sea routes.

ACTIVITY
The students with the help of their teachers should locate important highways,
railways, and airways on the map of Pakistan.
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for conducting English debates and declamations.
She has also attended various English teaching workshops at different
forums.
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