
UNIT – I : OUR WORLD

CHAPTER-1
EARTH AS A PLANET

Revision Notes

  In ancient times, the Earth was considered to be flat.
  In India, the famous Astronomer, Aryabhatta and in Europe, Pythagoras and Aristotle, were the first to state that 

the Earth was spherical in shape.
  Proofs that the Earth is spherical in shape are as follows:

  l Sunrise and Sunset: Sunrise and Sunset varies from place to place. Had the Earth been flat, all places could 
have experienced this at the same time.

  l Sighting of a Ship: An approaching ship towards the land is not visible entirely, all at once, from the shore. 
It appears gradually part by part as it nears the shore, thus proving that the Earth has a curved surface.

  l The Bedford Level Experiment: Three poles of equal length were fixed in the Bedford Level Canal area in 
Britain. Three poles were then fixed with intervals of about 5 km in such a way that they would rise to the 
same height above the level of water in the canal.
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  l  The Pole Star Position: The Pole Star appears vertically overhead only over the North Pole. The angle of 
elevation of the Pole Star  is at different height’s for different latitudes.

  l Stars at Night: The stars at night change as you go north or 
south. For example, Orion is upside down if you’re in Australia.

  l Circular Horizon: The horizon always appears circular in 
vision. With increased altitude, the magnitude of the  horizon 
increases, too, which is evident only on spherical bodies.

  l Spherical Earth: The higher the altitude the wider the circular 
horizon. The circular horizon AB widens to CD as you move up 
from Y to X.

  l  Circumnavigation of the Earth: Ferdinand Magellan and many 
people afterwards circumnavigated the Earth. That means he 
left headed west, continued going west, and came back to where he started still going west. Ferdinand 
Magellan’s circumnavigation of the Earth without encountering a sharp edge, is considered as a major proof 
that the Earth is spherical in shape.

  l  The Presence of Varying Time Zones: Since the Sun’s rays don’t fall with equal intensity over any place on 
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Earth, it can be assumed that the surface is not flat. When two different geographical regions have different 
times of the day, it can be proved that the darker side doesn’t receive the Sunlight because of the Earth’s 
spherical shape. 

  l  Lunar Eclipse: Aristotle noticed that during lunar eclipses (when the Earth’s orbit places it directly between 
the Sun and the Moon, creating a shadow in the process), the shadow on the Moon’s surface is round. This 
shadow is the planet’s, and it’s a great clue about the spherical shape of the Earth. Since the Earth is rotating, 
the consistent oval-shadow it produces in each and every lunar eclipse proves that the Earth is spherical. 

  l Varying Star Constellations: This observation was originally made by Aristotle, who declared the Earth was 
round judging from the different constellations one sees while moving away from the Equator. The farther 
you go from the Equator, the farther the “known” constellations go towards the horizon, to be replaced by 
different stars. This would not have happened if the World was flat.

  l  Shadows and Sticks: If you stick a stick in the (sticky) ground, it will produce a shadow. The shadow moves 
as time passes. If the world had been flat, then two sticks in different locations would produce the same 
shadow.

  l  Satellite Pictures : The most modern and authentic evidence of the spherical shape of the Earth is obtained 
from satellite pictures taken from space. The curvature of the Earth is also visible in many photos snapped 
by Astronauts aboard the International Space Station.

   –  The shape of the Earth however, is not a perfect sphere. It portrays an Equatorial bulge, compensated 
by a flattening of the poles. This shape is known as an “Oblate Spheroid”. It is called “Geoid” which 
means “Earth-shaped”.

   –  The Earth is the fifth largest planet of the Solar System and has an average diameter of about 12,735 km. 
An early attempt of measuring the circumference of the Earth was made by a Greek Philosopher named 
Eratosthenes.

   –  The Moon is the only natural satellite of the Earth.

   –  The Earth is a home to mankind and thus a unique  planet. 

   – The factors which make it Unique are as follows:

  	 	 •	 	The	Earth	 lies	at	an	optimum	distance	 from	the	Sun,	which	 is	150	million	kms.	This	makes	 it	
neither too hot nor too cold, with an average temperature of 17°C.

  	 	 •	 	The	Earth	has	a	thick	layer	of	Atmosphere	which	is	rich	in	Oxygen	(21%)	and	Nitrogen	(75%).	
The presence of Oxygen has enabled this existence of life on this planet.

  	 	 •	 	The	 Atmosphere	 acts	 as	 a	 protective	 layer	 due	 to	 the	 presence	 of	 ozone,	which	 absorbs	 the	
harmful ultra-violet rays.

  	 	 •	 	Water	 is	 the	 determinant	 factor	 for	 the	 existence	 of	 life.	 About	 71%	 of	 the	 Earth’s	 surface	 is	
covered by water thus, giving it the name “Blue Planet” or the “Watery Planet”.   
	 •	 	The	layer	of	rocks	forming	the	surface	of	the	Earth	is	known	as	the	“Lithosphere”	which	

is the source of soil which supports planet life, and provides us with mineral resources. 

Key Words

  Circumnavigation : The action of sailing or travelling otherwise, around the World.

  Lunar Eclipse : When the Earth comes between the Sun and the Moon and blocks the Sun’s rays from reaching 
the Moon, thus casting its own shadow on it.

  Oblate spheroid : A sphere that is bulging around its middle and flattened at the top and bottom eg; orange.

  Geoid : It means “an Earth like Shaped.” It is like an oblate spheroid, which is formed due to its rotation.

  Optimum Distance : The desirable distance between two objects which proves to be advantageous.

  Ozone: A highly reactive gas composed of three Oxygen atoms.

  Ultraviolet Rays : Radiation which causes the darkening of the skin tone after exposure to Sunlight, the excess of 
which is harmful.
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CHAPTER-2
GEOGRAPHIC GRID  

LATITUDES AND LONGITUDES

Topic-1 Latitude and Longitude

Revision Notes

  The network of parallels of latitudes and meridians of longitude drawn on a globe or a map is called the Geographic 
Grid.

  The two most important lines of latitude and longitude are the Equator and the Prime Meridian, respectively, 
which are used as reference points.

  The Equator is a horizontal line drawn on the globe which lies midway between the two poles, dividing the Earth 
into halves.

  Latitude is the angular distance of a point on the surface of the Earth, measured in degrees from the centre of the 
Earth, north or south of the Equator.

  l A Line of Latitude is one which joins all places having the same angular distance (latitude), north or south 
of the Equator.

  l Lines of latitude are circles parallel to the Equator and to each other and therefore are called Parallels of 
latitude, running west to East.

  l The	Equator	0˚	is	the	longest	line	of	latitude	and	all	other	lines	of	latitude	decrease	in	length,	with	distance	
away from the Equator. The Poles are mere dots.

  l All lines of latitude are circles. However, the Equator is the only great circle.
  l 	There	are	181	lines	of	latitude	in	all	(90+1+90),	at	1°	interval.
  l  The ground distance between two successive lines of latitude is 111 kms or 69 miles.

  The Equator divides the Earth into the Northern and Southern Hemispheres.

  The uses of lines of latitudes are as follows:
  l  They help us to calculate the ground distance of any two places lying north or south of the Equator.
  l They help us in determining the thermal zones of the Earth.
  l  Together with the lines of longitude, they help us in locating places on the globe.

  The	important	parallels	of	latitude	are	the	Equator	(0°),	the	Tropic	of	Cancer	(23½°	N)	and	Capricorn	(23½°	S),	the	
Arctic	(66½°	N)	and	the	Antarctic	(66½°	S)	Circles,	and	the	North	Pole	(90°	N)	and	the	South	Pole	(90°S).

  Based on lines of latitude, the following Thermal Zones can be determined :-

  l  Torrid Zone -	It	lies	between	the	Tropic	of	Cancer	(23½°	N)	and	the	Tropic	of	Capricorn	(23½°	S).	This	is	the	
hottest zone.

  l Temperate Zone -	The	North	Temperate	Zone	lies	between	the	Tropic	of	Cancer	and	the	Arctic	Circle	(23½°	N	
to	66½°	N)	and	the	South	Temperate	zone	lies	between	the	Tropic	of	Capricorn	and	the	Antarctic	Circle	(23½°	
S	to	66½°	S).	Temperatures	are	moderate.

  l The Frigid Zone -	 The	North	 Frigid	Zone	 lies	 between	 the	Arctic	Circle	 and	 the	North	Pole	 (66½°	N	 to	
90°	N)	and	 the	South	Frigid	Zone	 lies	between	 the	Antarctic	Circle	and	 the	South	Pole	 (66½°	S	 to	90°	S).	
Temperatures are extremely low.

  Longitude is the angular distance of a point on the surface of the Earth, measured in degrees from the centre of 
the Earth, east or west of the Prime Meridian.

  l A Meridian of Longitude is one which joins all places having the same angular distance (longitude), east or 
west of the Prime Meridian.



Oswaal ICSE Revision Notes Chapterwise & Topicwise, GEOGRAPHY, Class-IX4

  l Lines of longitude are called Meridians because all places along the same meridian of longitude experience 
noon or mid-day at the same time.

  l All meridians of longitude are of equal length since they are all semi-circles converging at the two Poles, 
running North to South.

  l All	diametrically	opposite	pairs	of	meridians	together	form	Great	Circles,	for	example,	180°	E	and	W	longitude	
and	the	Prime	Meridian	0°,	together	form	a	Great	Circle.

  l There	are	360°	meridians	of	longitude	in	all	(180+180),	at	1°	interval.
  l The ground distance between two consecutive lines of longitude decreases gradually with distance away 

from the Equator. Along the Equator, they are 111 kms apart.
  Use of Latitudes and Longitudes in finding a location:
  l Longitude	is	measured	180°	both	East	and	West	of	the	Prime	Meridian.	
  l It aids to locate longitudinal positions on a globe or map, meridians are plotted and drawn from pole to pole 

where they meet. 
  l The	distance	per	degree	of	longitude	at	the	Equator	is	about	111.32	km	(69.18	miles)	and	at	the	poles,	0.
  Longitude and Time:
  l There is a close relation between longitude and time. 
  l The	Earth	makes	one	complete	rotation	of	360	degrees	in	24	hours.	
  l The	Earth	is	divided	in		24	times	of	one	hour	each.	It	passes	through	15	degrees		of	latitude	in	one	hour	or	

one degree in four minutes. 
  l When the Greenwich Meridian receives  direct sunlight, the places located near it have mid-day.  The places 

which are located to the East of the Greenwich Meridian are ahead of the Greenwich Time. 
  l Similarly, the places which are located to the West of the Greenwich Meridian are behind Greenwich time. 

Hence,	in	order	to	find	the	local	time	of	the	place,	for	each	1°	of	longitude	to	the	east,	4	minutes	are	added	
and	for	each	1°	of	longitude	towards	the	west,	4	minutes	are	deducted.	

  Great Circles and its Uses
  l Every longitude along with the its opposite longitude makes a complete circle around the earth. These 

longitudinal  lines around the earth came to be known as the Great Circles.
  l Uses of Great Circles
  l These circles are useful for following the shortest distances between two places that leads to saving of time. 

These shortest routes are covered in minimum time span.

Key Words

  Geographic Grid: A network of lines of latitudes and longitudes drawn on the globe.
  Latitude: Angular distance of a point, measured in degrees from the centre of the Earth, North or South of the 

Equator.
  Longitude: Angular distance of a point, measured in degrees from the centre of the Earth, east or west of the 

Prime Meridian.
  Meridians: Vertical lines drawn on the globe, joining all places having the same longitude, east or west of the 

Prime Meridian.
  The Greenwich Meridian is the reference line for measuring east-west distances. The Greenwich Meridian 

converges at the two Poles and passes through the observatory at Greenwich near London. This is also called the 
Prime Meridian.

Topic-2 Concepts of Longitudes - Prime Meridian GMT & IDL

Revision Notes

  Longitudes help us determining the time of a place.
  Variations in the time of sunrise and sunset at different places occur due to the Earth's rotation.
  It	takes	24	hours	for	the	Earth	to	cover	360°	of	longitudes.	That	means	it	covers	every	15°	of	longitudes	in	one	hour	
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or	1°	longitudes	in	every	4	minutes.

  If	it	is	12	noon	at	Greenwich	(0°),	at	15°	E	longitude	it	must	be	1	p.m.	and	at	15°	W	longitude	it	must	be	11	a.m.,	
because the Earth rotates from West to East and so the Sun rises first in the East.

  Local Time of a place is determined with reference to the overhead position of the Sun at noon or the path of the 
Sun	in	the	sky.	Local	time	varies	by	4	minutes	for	each	degree	of	longitude.

  Standard Time is based on the local time of the central meridian or the meridian on which the most important 
city of a country, is located. Such a central meridian is called the Standard Meridian.

  The uniform time followed throughout a country is called that country’s Standard Time.

  The	Greenwich	Mean	Time	(GMT)	is		based	on	the	local	time	of	0°	longitude	and	serves	as	the	standard	time	for	
Great Britain.

  A Time Zone is a region of the globe that observes a uniform standard time for legal, social and commercial 
purposes. Usually, each time zone covers 15° of longitude.

  According	 to	 international	 agreement,	 the	 whole	 world	 is	 divided	 into	 24	 time	 zones	 corresponding	 to	 15°	
longitudinal extent.

  The International Dateline is an imaginary line, running north to south through the Pacific Ocean, roughly 
coinciding	with	the	180°	E	and	W	Meridian.	However,	it	deviates	at	places	to	avoid	the	confusion	of	time	and date 
by keeping all landmasses under one administrative unit, on one side of the dateline.

  l The	IDL	has	a	time	 	difference	of	24	hours.	When	crossing	this	 line	from	east	 to	west,	a	day	is	added	or	
repeated and while crossing from west to east, a day is subtracted or lost. 

  l The	Prime	Meridian,	or	0	degrees	longitude,	and	the	International	Date	Line,	180	degrees	longitude,	divide	
the Earth into Eastern and Western hemispheres. 

  l Many	geographers	consider	the	20°	west	line	of	longitude	and	the	160°	east	line	of

   longitude as the Eastern and Western hemispheres.

  A Great Circle is any circle that circumnavigates the Earth and passes through the centre of the Earth.

  A great circle always divides the Earth in half; thus, the Equator is a great circle (but no other latitudes) and all 
lines of longitude are great circles.

  A great circle is the largest possible circle that can be drawn 
around a sphere. 

  The Equator is another of the Earth’s great circles. 

  If you were to cut into the Earth right on its Equator, 
you’d have two equal halves: the Northern and Southern 
Hemispheres. The Equator is the only east-west line that is a 
great circle.

  The diameter of any sphere coincides with the diameter of 
the great circle. The great circle is used in the navigation of 
ship or aircraft.

	 Great circle formula is,

  d r= −( )+−cos [cos cos cos sin sin ]1
1 2 1 2 1 2σ σ σ σΛ Λ             

Key Words

  Local Time: It is determined with reference to the position of the overhead Sun at noon over any place.

  Standard Time: It is based on the local time of the central meridian of a country. It is the uniform time followed 
throughout the country.

  Time zone: A region of the globe that follows a uniform standard time, each zone covering 15° of longitude.

  IDL:	 The	 International	Date	 Line	 is	 an	 imaginary	 line,	 roughly	 coinciding	with	 the	 180th meridian, crossing 
which, a change of date is observed.

Small

circles
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CHAPTER-3
ROTATION AND REVOLUTION

Topic-1 Rotation, Revolution & Inclination of Earth's 
Axis

Revision Notes

  Rotation	may	be	defined	as	the	spinning	of	the	Earth	on	its	axis,	once	in	24	hours,	from	west	to	east.	Thus	it’s	a	
“diurnal” motion.

  l  Since the Earth rotates from West to East, we see the Sun rising everyday in the East and setting in the West.
  l  Since	the	Earth	moves	a	distance	of	about	40,000	kms	during	its	rotational	period,	the	speed	of	movement	

of	a	point	at	the	Equator	is	about	1,670	kms	per	hour.	The	speed	of	rotation	decreases	both	to	the	North	and	
South of the Equator.

  l  The	speed	of	rotation	is	only	half	of	that	of	the	Equator	at	60˚	N	and	S	latitudes.	At	the	poles,	which	are	the	
two ends of the axis, there is hardly any movement due to rotation.

  Effects of Rotation are as follows:
  l Gives rise to the phenomenon of Day and Night .
  l  It causes difference in time between different places on the Earth.
  l  The sun appears to rise in the East and set in the West.
  l It has given rise to the “oblate spheroid” shape of the Earth, characterised by an equatorial bulge and a polar 

flattening. 
  l  Rotation of the Earth has given rise of Coriolis Effect which causes a deflection of all freely moving bodies 

on earth, namely, the winds and ocean currents, from their normal path to the right of their course in the 
northern hemisphere and to the left of their course in the southern hemisphere.

  l  Rotation gives rise to the daily occurrence of tides in the oceans twice daily and their westward progress, 
together with the gravitational pull of the Moon.

  The Circle of Illumination demarcates light from darkness.

  Revolution of the Earth may be defined as the movement of the Earth around the Sun, once in every 365¼ days, 
from west to east. It is an “annual motion”.

  l  The Earth revolves around the Sun in an elliptical orbit.
  l Due to this elliptical orbit, the distance between the Earth and the Sun varies slightly. The two positions are 

known	as	Perihelion	(PERI	=	Close	+	HELIOS	=	Sun)	and	Aphelion	(AP	=	Far	+	HELIOS	=	Sun).
  l Perihelion	occurs	on	3	January	when	the	distance	is	minimum	at	147	million	kms	from	the	Sun.
  l Aphelion	occurs	on	4	July,	when	the	distance	is	maximum	at	152	million	kms	from	the	Sun.

  Effects of Revolution are as follows:
  l It causes variation in the length of Day and Night which leads to the occurrence of different seasons in the 

year. This happens because the North and the South Poles are inclined towards the Sun, alternately. This 
happens also due to the inclined axis of the Earth.

  l  It causes also a variation in the altitude of the midday Sun.

  The	Axis	of	the	Earth	is	not	vertical	,	but	inclined	at	an	angle	of	66½˚	to	the	Orbital	Plane.	This	tilt	of	the	axis	is	
known as the Inclination of the Earth’s Axis. 

  l  We	can	also	say	that	the	Earth’s	Axis	is	inclined	23½˚	from	the	vertical.
  l  Due to this inclination, when it is summer in the Northern Hemisphere it is winter in the Southern 

Hemisphere and vice-versa.
  l If the axis was not inclined, all places on the Earth would have experienced equal lengths of day and night. 

There would be no seasons.

  One	Solar	Year	is	365	days.	The	remaining	6	hours	is	added	for	4	years	into	one	complete	day	which	is	added	to	
the	month	of	February	every	4	years.	That	year	is	a	Leap	Year.
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Key Words

  Rotation:	It	is	the	spinning	of	the	Earth	on	its	axis,	once	in	24	hours	from	West	to	East.
  Coriolis Effect: An effect resulting from the rotation of the Earth on its axis, leading to deflection of winds and 

ocean waters from their normal path,
  Circle of Illumination: An imaginary line demarcating light from darkness on the Earth’s surface. It is also a Great 

Circle.
  Revolution: Movement of the Earth, once in 365¼ days, from west to east.
  Elliptical Orbit: The shape of the Earth’s orbit is an ellipse.
  Perihelion: The Earth’s position on its orbit where it is closest to the Sun.
  Aphelion:The Earth’s position on its orbit where it is farthest from the Sun.
  Axis of the Earth: An imaginary line running through the Earth, on which it rotates from West to East.
  Orbital plane: The plane in which the Earth revolves around the Sun is called the Plane of Elliptic or the Orbital 

Plane.
  Leap Year: The year in which the month of February has 29 days, it is known a Leap Year. It has 366 days.

Topic-2 Seasonal Changes

Revision Notes

  The revolution of the Earth around the Sun along its elliptical orbit gives rise to seasonal changes.
  Due to the inclination of the Earth’s axis, and the movement of the Earth around the Sun, changing seasons and 

varying lengths of day and night are experienced on the Earth.
  Basically four seasons are experienced by us on the Earth.
  During the course of the Earth’s revolution, the North pole remains inclined towards the Sun for a part of the year 

and the South Pole is tilted away from it. For the remaining part of the year, the situation is reversed.
  As a result, when the Northern Hemisphere experiences the summer season as the North Pole is tilted towards the 

Sun, the Southern Hemisphere experiences the winter season since the South Pole is tilted away from the Sun.
  The seasons are spread over a few months each, depending upon the four important positions of the Earth, along 

its orbit. They are:
	  Summer Solstice  Summer Season
	  Autumn Equinox  Autumn Season
	  Winter Solstice  Winter Season
	  Spring or Vernal Equinox  Spring Season

  Equinox	means	“equi	=	equal	+	nox	=	night”	
  If the length of nights are equal, automatically the length of the days too, are equal. When the Sun is overhead at 

the	Equator	0°,	all	places	on	Earth	experience	“equal	lengths	of	day	and	night,”	which	means	12	hours	of	daylight	
and 12 hours of darkness.

SPRING EQUINOX AUTUMN EQUINOX

(i) Occurs on 21st March. Occurs on 23rd September.

(ii) The Sun’s rays fall on Equator. The Sun’s rays fall on the Equator.

(iii) The Circle of Illumination passes through the 
two poles.

The Circle of Illumination passes through both the poles, 
dividing all parallels, equally.

(iv) During this period, it is spring in the Northern 
Hemisphere and autumn in the Southern 
Hemisphere.

During this period it is Autumn in the Northern 
Hemisphere and Spring in the Southern Hemisphere.

  Solstice	means	“Sol	=	Sun	+	stice	=	Standing	still”	or	reaching	the	highest	point.	The	“Tropics”	mark	the	limits	
of the Sun’s apparent movement to the North and South of the Equator. 

  The Sun rays are always vertical between the Tropics, beyond which the rays are always inclined, in both the 
hemispheres.
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  The word “Tropics” means “turning point”. When the Sun reaches the northernmost and southernmost limits on  
21 June and 23 September, respectively, “it appears to turn”, southwards or northwards.

SUMMER SOLSTICE WINTER SOLSTICE

(i) 	Occurs on 21st June. Occurs on 22nd December.

(ii) The rays of the Sun is directly overhead the Tropic 
of Cancer, at noon.

The Sun’s rays fall directly overhead the Tropic of 
Capricorn, at noon.

(iii) The Northern Hemisphere is inclined towards the 
Sun, thus experiences “longer days and shorter 
nights", which means it receives maximum heat 
and vice versa in S.H.

The Southern Hemisphere is inclined towards the 
Sun, thus experiences “longer days and shorter 
nights", which means it receives maximum heat and 
vice-versa in N.H.

(iv) The Circle of Illumination divides all parallels 
“unequally”, giving rise to unequal lengths of day 
and night.

The Circle of Illumination divides all parallels 
“unequally”, giving rise to unequal lengths of day 
night.

(v) During this period, N. H. experiences summer and 
it is winter in the S.H. 

During this period, S. H. experiences summer and it 
is winter in the N.H.

(vi) All places north of the Arctic Circle 66½° N, 
experience continuous daylight while all places 
South of the Antarctic Circle have total darkness 
for a few weeks.

All	places	south	of	the	Antarctic	Circle	66½°	S,	
experience	24	hours	of	daylight,	while	all	places	North	
of the Arctic Circle have total darkness, for a few weeks.

  Twilight is a phenomenon or period of diffused light in the sky, caused by the scattering or reflection of the Sun’s 
rays from the atmosphere. Twilight continues as long as the Sun is up to 18° below the horizon.

  The period of diffused light before sunrise is called Dawn and the period of diffused light after sunset is called 
Dusk.

Key Words

  Equinox – Position of the Earth when the Sun’s rays are direct over the Equator, giving rise to equal lengths of day 
and night, all over the world.

  Solstice – Position of the Earth when the direct rays of the Sun fall on either of the tropics, giving rise to unequal 
lengths of day and night except for at the Equator.

  Twilight – Period of diffused light in the sky.
  Dawn – Period of diffused light before sunrise.
  Dusk – Period of diffused light after sunset.
  Circle of Illumination - The circle that divides the day from night on the globe is called the circle of illumination.

UNIT – II : STRUCTURE OF THE EARTH

CHAPTER-4
EARTH'S STRUCTURE

Revision Notes

  There are three main realms on the Earth.
  l Lithosphere – Solid, inorganic section, consisting of rocks.
  l Hydrosphere – Liquid section, consisting of water.
  l	Atmosphere – Gaseous section, the blanket of gases enveloping the Earth.
	 	l	 The composite zone inhabited by all living creatures is called Biosphere. 
  The temperature of the Earth increases with depth at the rate of 1° C for every 32 m depth.
  The knowledge of the Earth’s interior has been obtained from the study of earthquake waves.
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  The Earth consists of three major concentric layers which are the Crust, the Mantle and the Core.

Classification Lithosphere-CRUST

M
O
H
O
R
O
V
I
C
I
C

Mesosphere – MANTLE

G
U
T
E
N
B
E
R
G

Barysphere – CORE
Sub-division (i) SIAL

(ii) SIMA
(i)  Upper Mantle or 

Asthenosphere
(ii)  Lower Mantle in 

Mesosphere

(i) Outer Core
(ii) Inner Core

Extent Sial	–	25-30	Km
Sima	–	30	Km
Average	–	60	Km

About	2,900	Km 3,500	Km

Chemical 
Composition

SIAL	–	Silicate+	Aluminium	
SIMA	–	Silicate+Magnesium

Mixed	silicates	+	 
Iron	+	Magnesium

Abundant	Nickel	+	Iron.	
Also	called	Nife	(Ni	+	fe)

Physical State Solid Molten - Semi molten (i) Outer Core – Molten
(ii) Inner Core – Solid

Density SIAL – 2.7 gm/cm3

SIMA	–	3.0	gm/cm3
D
I

3 gm/cm3 to 
5.0	gm/cm3

13 gm/cm3 to 
15 gm/cm3

Average 
Temperature

Around 17°C on the surface 
and	600°C	–	1200°C	inside

S
C
Upper	Mantle	–	850°C
Lower	Mantle	–	2200°C

About	5000°C

Significance (i)   Availability of minerals.
(ii)   Availability of the soil 

layer.
(iii)  Landforms influence 

land use and human 
activities.

O
N
T
I
N
U
I
T
Y

(i)     The tectonic plates 
float on the Mantle.

(ii)    The convection 
currents form the 
driving force for the 
movement of the 
plates.

(iii)  It’s cooling gives rise 
to the Crust.

(i)   The liquid iron 
generates its own 
electricity.

(ii)  The metallic Core and 
abundance of iron 
is the source of the 
Earth’s magnetic field.

  The lighter SIAL floats on the denser SIMA.
  The two discontinuities are transition zones between the layers. They mark a change in the direction and speed 

of the earthquake waves. 
  The boundary between the Crust and the Mantle is called the Mohorovicic Discontinuity and the one between 

the Mantle and the Core is Gutenberg Discontinuity.
  The knowledge of the Earth’s interior has been obtained by these three methods.
  l Analysis of the earthquake waves
  l  Studying the composition of the meteorites 
  l Studying the Earth’s shape, size and density

Key Words

  Tectonic Plates : The Earth’s crust is broken up into several large and small slabs of rock, which are in constant 
motion.

  Density : Ratio of mass to volume for a given substance.

  Meteorites : Unburnt part of a meteor fallen on the Earth.

CHAPTER-5
LANDFORMS OF THE EARTH

Topic-1 Mountains-definition, types and importance

Revision Notes

  Landforms are natural features found on the Earth’s surface. They are formed due to internal as well as external 
forces.
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  The three main landforms on the surface of the Earth are mountains, plateaus and plains.  
  Mountains are landform that rises prominently above its surroundings, generally exhibiting steep slopes, a 

relatively confined summit area, and considerable local relief.
  Mountains generally are understood to be larger than hills. 
  A mountain can also be defined as a land area that rises abruptly from its surrounding area, usually triangular in 

shape,	with	an	altitude	of	about	900	m	1000	m,	above	the	mean	sea	level.
  A series of mountains forming a long chain is called a “mountain range”.
  In other words, a mountain range is a series of mountains in a line and connected by high ground.
  Mountains form where two continental plates collide. Since both plates have a similar thickness and weight, 

neither one will sink under the other. Instead, they crumple and fold until the rocks are forced up to form a 
mountain range. As the plates continue to collide, mountains will get taller and taller.

  A Mountain system or Mountain belt is a group of mountain ranges with similarity in form, structure, and 
alignment that have arisen from the same cause, usually an orogeny. 

  Importance of Mountains:

  l Act as climatic barriers by protecting countries from bitterly cold winds or help in causing orographic rainfall.
  l Important for their natural vegetation, a storehouse of timber, provide raw materials for forest-based 

industries.
  l Rivers originate on mountain tops which help in generating hydroelectricity and creating rich alluvial Plains.
  l They are a storehouse of minerals such as coal iron-ore, gold, lead and so on.
  l  Mountains are known for their scenic beauty and promote tourism.  
  Types of Mountains:

  l  The three main types of mountains are : 
 (i)  Fold mountains are created where two or more of Earth’s tectonic plates are pushed together.

  l  In other words, Fold Mountains are all formed through the collision of different tectonic plates along a 
convergent boundary creating distortions on the Earth’s crust.

  l They are a result of large-scale Earth movements caused by stresses on the Earth’s crust.
  l When plates and the continents riding on them collide, the accumulated layers of rock may crumple and fold 

like a tablecloth that is pushed across a table, particularly if there is a mechanically weak layer such as salt.
  l Fold mountains are created through a process called orogeny.
  l When two forces act towards each other from opposite sides, rock layers are bent into folds. The process by 

which folds are formed due to compression is known as folding. 
  l Folds in rocks vary in size from microscopic crinkles to mountain-sized folds.
  l The Plate Tectonics Theory is the latest theory for the formation of fold mountains. The plates, such as the 

Pacific Plate, the Eurasian Plate, the African Plate, the American Plate, the Australian and the Antarctic Plates, 
all float on the molten magma. These plates are in constant motion and their convergence leads to collision. 
This leads to their borders or edges getting compressed and pushed up into great fold mountains. 

  l Fold mountains formed in the recent geological age are known as “young fold mountains”.
  l The Himalayas are the world’s highest chain of young fold mountains. The world’s longest chain of young 

fold mountains is the Andes, in South America. The other important ranges are the Alps in Europe and 
Rockies in North America.

  l The upfolds are called ‘Anticlines’ and the down folds are called ‘Synclines’.
  The characteristics of young fold mountains are as follows :
  l They consist of a series of parallel ranges, with deep valleys between them.
  l Snow covered high peaks.
  l Presence of ‘intermontane’ plateaus e.g. the Tibetan plateau.
  l Area prone to earthquakes and volcanic eruptions.
  l Characterised by waterfalls, gorges and canyons.
  Presence of glaciers

l Ribbon lakes

l Fast flowing rivers

l High	mountain	ranges	,	e.g,	Mount	Blanc	which	is	4,810	metres	above	the	sea	level.	
   Fold mountains formed during the earlier mountain building period are called “old fold mountains”. The 

Urals in Russia, the Appalachians in North America the Tien Shan in Asia and the Aravallis in India are old fold 
mountains.
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Formation of Fold Mountains
   They have low altitude, gentle slopes and rounded peaks because they have been subjected to denudation for 

millions of years.

(ii) Block Mountains: They are formed as a result of both tensional as well as compressional forces. When 
tectonic plates diverge or move away from each other, cracks are formed on the Earth’s crust. 

  These cracks cause “faulting” and a mass of land lying between two parallel cracks or “faults” may get pushed 
up to form a block. 

  Mountain or a “horst” due to compression. It may also be caused by the sinking of land on either side of the block 
of higher land, due to tensional forces.

  In other words, Block Mountains form when faults or cracks in the Earth’s crust force some materials or blocks of 
rock up and others down. Instead of the Earth folding over, the Earth’s crust fractures (pulls apart). It breaks up 
into blocks or chunks.

  Block Mountains are also called as horst mountains.

  Types of   Block Mountains:

  1. Tilted Block Mountains: They are having one steep side represented by fault scarp and one gentle side.
  l Lifted Block Mountains: They represent real horst and are characterized by flattened summit of tabular 

shape and very steep side slopes represented by two boundary fault scarps.
  Theories of Block Mountains:

  l Fault Theory: Most of the Geologists are of the opinion that Block Mountains are formed due to faulting. 
  Block Mountains are formed due to upward movement of middle block between two normal faults. The up-

thrown block is also called as horst. The submittal area of such Block Mountain is of flat surface but the side slopes 
are very steep.

  Block Mountains may be formed when the side blocks of two faults move downward whereas the middle block 
remains stable at its place. 

  Block Mountains may be formed when the middle block between two normal faults moves downward.                    

  l Erosion Theory: Some Geologists believe these mountains were not formed due to faulting and tilting, 
rather they were formed due to differential erosion. 
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  Consequently, differential erosion resulted into the formation of existing denuded Great Basin Range mountains.

  It may be pointed out that erosion theory of the origin of Block Mountains is not acceptable to most of the 
scientists because they believe that denudation may modify mountains but cannot form a mountain. 

  Characteristics of Block Mountains are as follows:

  l Block Mountains have flat tops or slightly sloping surfaces.

  l They have steep sides and they are associated with Rift Valleys.

(iii) Residual Mountains are also known as Mountains of Erosion, Relict Mountains or Mountains of Denudation.

  They are formed from already existing mountains which are lowered or reduced by agents of denudation such as 
running water, ice and wind.

  Residual Mountains are therefore the remains of already existing mountains.

  In India, the Aravalli Mountain and the Parasnath Mountain of Bihar belong to this type.

  The Sierras of Central Spain and the Catskill Range in the U.S.A also belong to this type.

Original surface
Surface as a result
of denudation

Residual Mountain

Key Words

  Organic Movements : The forces generated due to plate tectonic movement inside the Earth, leading to mountain 
formation. 

  Orogeny : Mountain building. 
  Plate  Tectonics Theory : A theory describing the large scale motion of seven large and several smaller plates 

(slabs of rock) of the Earth’s Lithosphere, on the molten Mantle layer, leading to formation of landforms. 
  Intermontane  plateaus : Plateaus surrounded by mountains.
  Gorge : An ‘I’ shaped river valley. 
  Canyon : Large scale Gorge.
  Denudation : Laying bare of rocks.
   Faults : A crack in the Earth’s crust. 
  Graben : A step-sided valley caused by subsidence of a lend-mass between two parallel faults. 
  Forest based Industries : Industries based on raw material obtained from forests. 
  Horst : A raised block of land between two parallel faults.
  Relict : Refers to structures or minerals from a parent rock that did not undergo metamorphic change when the 

surrounding rock did, or to rock that survived a destructive geologic process.
  Mountain system : A group of mountain ranges exhibiting certain unifying features, such as similarity in form, 

structure, and alignment.

Topic-2 Plateaus and plains-definitions, types and 
formation

Revision Notes

  A plateau is a flat, elevated landform that rises sharply above the surrounding area on at 
least one side. 

  Plateaus occur on every continent and take up a third of the Earths land.
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  The essential criteria for plateaus are low relative relief and some altitude. 
  Although plateaus stand at higher elevation than surrounding terrain, they differ from mountain ranges in that 

they are remarkably flat.
  The high flat surface that defines a plateau can continue for hundreds or even thousands of kilometres, as in the 

case of the Plateau of Tibet.
  Plateaus can be formed by a number of processes, including upwelling of volcanic magma, extrusion of lava, and 

erosion by water and glaciers.
  Classification of plateaus: 
  Plateaus may be classified on the basis of their origin as Intermontane and volcanic plateaus.

(i) Intermontane Plateau:

  A plateau which is enclosed or surrounded by mountain ranges is known as an Intermontane Plateau.
  These are the highest and the most extensive type in the world.
  The Plateau of Tibet and the Plateau of Mongolia are the two Intermontane plateaus in Asia.
  The	Plateau	of	Tibet	is	surrounded	by	the	Kunlun	Mountains	in	the	North	and	the	Himalayas	in	the	South.	

(ii) Volcanic Plateau:

  A Volcanic Plateau is a plateau produced by volcanic activity. Spread over a wide region, the sheets of lava cooled 
and solidified to form a raised tableland or a plateau.

  There are two main types: lava plateaus and pyroclastic plateaus. 
  They are also known as plateaus of accumulation. The examples are the Deccan Plateau of India, the Columbia 

Plateau in North eastern U.S.A.
	 	 Plains	may	be	defined	as	extensive	areas	of	lowland	with	a	level	or	gently	undulating	surface,	usually	150-200m	

above sea level.
  Plains are one of the major landforms, or types of land, on Earth.
  Plains occur as lowlands along valleys or at the base of mountains, as coastal plains, and as plateaus or uplands. 
  They cover more than one-third of the world’s land area. Plains exist on every continent. 
  Plains may be formed due to internal forces of Earth or by deposition and erosion. Thus, there are Structural, 

Depositional and Erosional plains.
  l Structural Plains are wide lowlands bordering the continents of the World. These are formed either due to 

uplift or subsidence of land. 
  l The Great Plains of the USA were formed due to upliftment, surrounded by the Mississippi Missouri plains 

in the east and the Rockies in the west. So is the Malabar Coastal Plain in India. 
  l On the other hand, the Russian Plain is a depressed plain and so is the Coromandel Plain in india, which was  

followed by some deposition. 
  l Depositional Plains have been formed by the deposition of materials brought down by various agents of 

erosion  such as rivers, winds, glaciers, waves etc. 
  l Plains formed by the deposition of alluvial soil brought down by rivers over a long period of time, are called 

Alluvial Plains, e.g. the Northern Plains of India, the Mississippi Plains of the U.S.A.
  l When lake beds are filled up by the silt brought by a river over a long period of time, they, are called 

Lacustrine Plain, e.g the plains around the Great lakes in U.S.A.
  l Coastal Plains are those which are built up by deposition brought by the sea waves, e.g. coastal plains of 

India. 
  l Loess Plains are formed by wind deposited fine materials, e.g. Plains of NW China and West Rajasthan. 

  l Lava Plains are formed by layers of lava flowing with over large areas.

Key Words

  Tectonic uplift : Uplift of a portion of the land as a sequence of plate tectonics.
  Undulating : Smoothly rising and falling of land or a gently wavy surface.
  Silt : Fine soil carried by running water and deposited as sediment.
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CHAPTER-6
ROCKS

Topic-1 Rocks and Minerals, Igneous Rocks

Revision Notes

  The 'lithosphere’ or the crust is the 'sphere of rocks', which includes both the landmasses and the floor of the 
oceans.

  Rocks may be defined as an aggregate of minerals that forms, more or less definite unit of the lithosphere. 

  l They may be hard as granite or as soft as clay or coal.

  Minerals are naturally occurring solid inorganic substances, crystalline in nature, having definite chemical 
composition and physical properties. 

  l Minerals,	are	made	up	of	chemical	elements,	among	which	oxygen	is	the	most	abundant	at	47%.	Silicon	is	
second	at	28%	by	weight.	Other	elements	include	aluminium,	iron,	calcium	and	sodium.	

  l As Oxygen and Silicon are most abundant elements, Silicates are the most common minerals.

  l Quartz, Feldspar and Mica are example of Silicate minerals.

  A rock containing any one mineral in abundance is called an ‘Ore’. e.g. Iron ore. It is economically important as it 
can be commercially exploited.

  l Difference between Rocks and Minerals:

Rocks Minerals

(i) Heterogeneous composition. Homogeneous composition.

(ii) Do not have unique chemical composition. Have a unique chemical composition.

(iii) They are classified into three groups based on 
origin – Igneous, Sedimentary and Metamorphic.

They are grouped into Silicates, Sulfides, 
Carbonates and Metallic minerals.

(iv) Rocks are made up of minerals. Minerals are made up of chemical elements.

 ➢ Types of Rocks:

  l There are three types of rocks – Igneous, Sedimentary and Metamorphic, on the basis of mode of origin.

  l Igneous rocks are formed by the cooling and solidification of 'magma' within the Earth’s surface, or 'lava' on 
the Earth’s surface.

  l Since they form independently, directly by cooling of molten material and were the first be formed, they are 
also known as Primary Rocks.

  l Based on mode of Origin, Igneous rocks are classified into Intrusive and Extrusive Igneous Rocks.

Extrusive Igneous Intrusive Igneous / Plutonic 

(i) Cooling and solidification of lava on the surface 
of the Earth. 

Cooling and solidification of magma inside the 
Earth Crust.

(ii) Rate of cooling is rapid. Rate of cooling is very slow.

(iii) Crystals are small or fine. Crystals are large.

(iv) Dark colored e.g. Basalt. Glassy appearance e.g. Granite.

  l Intrusive Igneous rocks are further subdivided into Plutonic and Hypabyssal types. 

  l Plutonic Igneous are found at great depths. 

  l Some of the magma may push its way through passages and solidify to form Sills and Dykes, inside the 
Earth. These are intrusive formations.
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  l Based on chemical composition, Igneous rocks can also be classified into Acidic and Basic Igneous Rocks.

Acidic Igneous  Basic Igneous

(i) Light colored and less dense. Dark colored and more dense.

(ii) Contain high percentage of Silica and less percent 
of Basic Oxides.

Contain lesser percentage of Silica and higher 
percentage of basic Oxides like Iron.

(iii) Magma erupted is viscous in nature, thus flows 
over a short distance.

Magma erupted is more fluid, thus flows over a 
long distance.

  The characteristics of Igneous Rocks are as follows:-
  l They are hard and compact.
  l They are crystalline.
  l They have no strata or layers.
  l They are rich in minerals as they are volcanic in origin.

  l Granite and Basalt are good for construction purposes.

Key Words 
  Heterogeneous : Made up of different kinds.

  Homogeneous : Made up of the same kind.

Topic-2 Sedimentary Rocks

Revision Notes

  Sedimentary rocks are formed by the consolidation of sediments derived from broken pre-existing rocks such as 
Igneous, Sedimentary and Metamorphic.

  l The sediments are generally deposited in low-lying area, in layers, at the bottom of lakes, seas and oceans.
  l The sediments are laid down in layers, which harden to form layers or strata, they are known as 'stratified 

'rocks.
  l The process that transforms loose sediments into hard rocks is called 'Lithification'.
  l Lithification includes the two processes of compaction and cementation.
  l The gradual squeezing of sediments due to the presence of overlying layers into hard rocks is called 

'compaction'. 
  l The binding together of the compacted sediments by natural materials such as Calcium compounds, Iron or 

Silica, is known as 'Cementation'.
  l Sedimentary rocks are also known as Secondary rocks, since they are derived from pre-existing rocks.
  Classification of Sedimentary Rocks: Sedimentary Rocks can be classified into three major types, based on their 

mode of formation and composition. They are mechanically, organically and chemically formed Sedimentary 
Rocks.

  l Agents like rivers, winds and glaciers break down the rocks into smaller fragments and particles and 
transport and deposit them in layers, at new sites. These sediments are called elastic sediments. In time, 
these layers get compacted and cemented together to form mechanically formed sedimentary rocks. For 
example, Sandstone, Conglomerate, Shale and Breccia.

  l Sedimentary rocks formed from the compaction and cementation of organic matter such as plants and 
animal remains, form organically formed sedimentary rocks.

  Organically formed sedimentary rocks can be sub – divided into two types :
  l "Calcareous" – composed of marine shells and skeletons of marine animals. For example, Limestone, Chalk 

and Coral.
  l “Carbonaceous“ – composed of decayed and decomposed plant life. For example, Coal and its other forms, 

Petroleum and Natural gas.

  l Chemically formed rocks are formed by the direct precipitation of mineral matter from solution. These get 
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consolidated into sedimentary rocks. For example, rock salt and gypsum.

  The characteristics of Sedimentary rocks are as follows:-

  l Since they are found in layers, they are also known as Stratified Rocks.

  l They	are	most	widespread	on	the	Earth,	constituting	about	70%	of	the	surface	area	of	the	Earth.

  l  They contain ‘Fossils’, which is any part of an ancient living being or its impression, preserved in rock, in 
between the layers. They help us to date environments and tell us about life in the past.

  l They also contain “Fossil fuels” like coal and petroleum, formed in the geological past from the remains of 
living organisms.

  l They do not have crystals.

  l They are soft rocks and are susceptible to erosion and weathering. 

  l They are porous and allow water to pass through them.

  l Presence of coal, petroleum and natural gas in between its layers, make it economically, a very important 
rock type.

  l They are also a source of rich alluvial soil.

Key Words

  Stratified : Arranged in layers.
  Lithification : The process that turns loose sediments into rock.
  Compaction : Exertion of force on something so that it becomes more dense.
  Cementation : The binding together of loose particles by a cementing agent.
  Sediments : Loose matter that is moved and deposited in a new location.
  Silica : Silicon dioxide.

Topic-3 Metamorphic Rocks

Revision Notes

  Metamorphic rocks are those that are formed by the process of “metamorphism” or “change of form” of the pre-
existing rocks. The change may be physical or chemical, or both.

  l The name is derived from two Greek words : “meta”= change and  “morph” = form.
  l Metamorphism occurs when pre-existing rocks are subjected to high temperature, pressure or both.
  l During this process, the original rocks change partially or wholly in colour texture, hardness and mineral 

composition.
  l New minerals are formed.
  l The high temperature and pressure combine together to form rocks which are harder and more resistant 

than the original rocks.
  l Metamorphic rocks have their minerals arranged in a series of bands, which is 

called “foliation”.
  Classification of Metamorphic Rocks:-
  l Based on the agent of transformation, Metamorphism takes place in two ways :
   (i)  Thermal Metamorphism and (ii) Dynamic Metamorphism
  l When rocks alter under the influence of high temperature, it is known as Thermal Metamorphism. It may 

occur due to contact with hot magma or heat generated due to friction between moving rocks layers. e.g. 
Coal changes to Graphite, Shale changes to Slate and Limestone changes to Marble.

  l Dynamic Metamorphism occurs when alteration takes place as rocks get pushed to great depths, where both 
pressure and temperature are very high. This happens during Earth movements. e.g. Granite changes to 
Gneiss, Clay changes into Schist.



Oswaal ICSE Revision Notes Chapterwise & Topicwise, GEOGRAPHY, Class-IX 17

  l On the basis of location or area affected, Metamorphism takes place in two ways:
   (i)  Contact or Local Metamorphism (ii)  Regional Metamorphism
  l When Metamorphism affects a small area, it is called Contact Metamorphism. This happens when hot 

magma intrudes between layers of rocks and the adjoining rocks get affected by the heat. Only narrow 
bands are  altered into Metamorphic rocks.

  l When Metamorphism affect a large area, it is known as Regional Metamorphism. It is caused by large-scale 
Earth movements such as mountain building and igneous and sedimentary rocks are buried deep into the 
crust of the Earth. Shale changes into Slate or Sandstone into Quartzite.

  The characteristics of Metamorphic Rocks are:
  l They are very hard rocks, harder and more compact than the parent rocks, since original minerals get altered 

and new ones are formed.
  l They are impermeable, that is, they do not allow water to percolate through them.
  l They do not have fossils.
  l They have a closely banded structure.
  l Precious gems and stones are produced out of the Metamorphism process, e.g. Rubies and Sapphires.
  Economic significance of rocks are as follows:
  l They are a storehouse of minerals, like Iron, Copper, Gold, Silver and so on.
  l They contain fossil fuels like coal and petroleum.
  l Rocks provide us with building materials such as Granite, Marble and Sandstone. Limestone and Gypsum 

are used to manufacture Cement.
  l Disintegration of rocks gives rise to a very important natural resource that is, Soil.

Key Words

  Metamorphism: It  is the transformation of existing rock to rock with a different mineral composition or texture
  Metamorphic rocks:  New rocks formed from pre-existing rocks under high temperature and pressure conditions.
  Foliation: Re-alignment of minerals or arrangement of minerals in a series of bands, under high temperature and 

pressure.
  Thermal Metamorphism: Alteration of rock due to high temperature.
  Dynamic Metamorphism: Alteration due to high pressure.
  Regional Metamorphism: Metamorphism affecting a large area.

Topic-4 Rock Cycle

Revision Notes

  We see rocks in our surrounding, from different shapes to size. Rocks never remain same and they are always 
changing with time.

  The rock cycle is a concept used to explain how the three basic rock types are related and how Earth processes, 
over geologic time, change a rock from one type into another. 

  Plate tectonic activity, along with weathering and erosional processes, are responsible for the continued recycling 
of rocks.

  The rock cycle is nothing but a process by which rocks of one type with certain characteristics changes into the 
rocks of another kind. 

  The rock cycle is driven by two forces: 
(i) Earth’s internal heat engine, which moves material around in the core and the mantle and leads to slow but 

significant changes within the crust, and 
(ii) The hydrological cycle, which is the movement of water, ice, and air at the surface, and is powered by the 

Sun. 
  The rock cycle includes the following process:
  l Wind, water, heat and cold cause the weathering of rocks on the surface of the Earth. The rocks are broken 
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up into smaller and smaller pieces and form sand. 
  l Wind and water wash the sand and small stones away and deposit them as sediments into lakes and the 

ocean. This process is called deposition.
  l The sediments settle at the bottom of the oceans, lakes and rivers. Over time they get covered with more 

layers of sediment. The pressure from the additional layers causes the sediments to compact and solidify to 
form sedimentary rock.

  l The sedimentary rock may be buried deeper and deeper beneath the surface of the Earth through movement 
in the Earth’s crust (where oceanic plates and continental plates meet). The rocks can also be pushed deeper 
(subducted) into the Earth. As the rocks move deeper into the Earth, temperature and pressure increase. 

  l Rocks become more compact as processes of compaction and cementation occur. As the chemical compounds 
in the rocks change, due to heat and pressure, metamorphic rock is formed. 

  l Over time the metamorphic rock can move deeper into the Earth, melt and become magma.
  l Magma moves towards the surface of the Earth through volcanic pipes. The hot magma cools slowly on its 

way to the surface and forms igneous rock. Magma can also break through the surface as lava in volcanoes. 
In this case, the lava will solidify quickly on the surface to form igneous rocks. Igneous rock can form in the 
crust or on the surface.

  l Igneous rocks get eroded by wind and water and the whole process starts again.

Sedimentary

MetamorphicIgneous

Magma

Weathering

erosion, transport

deposition

Intrusion or

eruption

Burial and

extreme heat

heat and/or

pressure

The
Rock
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CHAPTER-7
VOLCANOES

Revision Notes

  A volcano is an opening on the Earth’s surface, in the form of a vent or a "fissure", through which lava, ash, rock 
fragments, gases and steam are emitted. It forms a conical hill or a mountain by the accumulation of the eruptive 
products. 

  The vent is connected to the magma chamber inside the Earth by a conduit, through which the hot molten matter 
comes out.

  Based on the Frequency of Eruption, volcanoes can be classified into three types – Active, Dormant and Extinct.
  l Active volcanoes are those that have erupted in recent periods or regularly erupt at frequent intervals. There 

are	about	500	active	volcanoes	in	the	world.	Mount	Etna	and	Stromboli	in	Italy	and	Mauna	Loa	in	Hawaii	are	
good examples.

  l Dormant volcanoes are those that have erupted in the past and have remained quiet or inactive for a fairly 
long period. They may or may not erupt in future. Mt. Vesuvius in Italy and Barren Island located in the 
Andaman Sea, are a few examples.

  l Extinct volcanoes are those that have not erupted in the recent geological period and are most unlikely to 
erupt	again	in	the	future.	Mt.	Kenya	in	Africa,	Mt.	Aconcagua	in	South	America	and	Mt.	Elbrus	in	Europe	are	
such examples.

  Based on the Nature or Type of Eruption volcanoes can be classified into two types - Fissure or Quiet type and 
Central or Explosive type.

  l Fissure Eruptions are those that erupt through long horizontal cracks known as fissures. Rather than 
building a cone, these fissures spread the lava over a vast area. The lava is fluid and flows over long distances 
quietly, forming vast plateaus. For example, Deccan Plateau in India and the Idaho Plateau in the U.S.A.
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  l Central Type Eruption is one where lava flows out through a point, that is, a Vent. In such cases, the lava 
that flows out is viscous and solidifies close to the vent, giving rise to a conical shaped mountain or hill. 
Usually, such eruptions are explosive. Good examples are Mt. Fuji in Japan and Mt. Vesuvius in Italy.

  Based on the Composition of Lava or the nature of lava, volcanoes can be categorised into Acid Lava Domes 
and Basic Lava Shields.

  (i)  Acid Lava Domes have the following features : 
  Emits lava which is rich is Silica and poor in Iron and Magnesium.
 – Highly viscous lava, flows over a short distance.
 – Produces steep – sided cones.
 – Erupts with great explosion. e.g. Mt Pelee in West Indies.
(ii) Basic Lava Shields have the following features :
 – Emits lava which is poor in Silica and rich in Iron and Magnesium.
 – Highly fluid in nature, flowing over a long distance.
 – Produces shield volcanoes, with broad summits and gentle slopes around it.
 – Erupts quietly. e.g. Mauna Loa in Hawaii 

  Structure of a Volcano : 
  l Vent : Openings on the Earth's crust, usually a hole, through which lava flows out. 
  l Volcanic cone : The material ejected through the vent gives rise to a hill, by collecting around it.
  l Crater : A funnel shaped depression at the top of the volcanic cone.
  l Caldera : Sometimes the crater may get blown off due to a violent explosion, leaving behind a large – sized 

basin, called a Caldera.
  l Plug : Sometimes the lava solidifies in the conduit below the vent, creating a volcanic plug.
  l Conduit : The neck of the volcanic cone, joining the vent to the magma chamber.
  Destructive Effects of Volcanoes are:
  l Lava flows through weathered or broken down to form fertile Black Cotton Soil which is valuable for 

agriculture.
  l They provide us with rocks such as Granite and Basalt, which are used for construction work.
  l Volcanic activity results in formation of precious gems and stones like Ruby, Diamond, etc.
  l Volcanic areas give rise to geysers and hot springs which not only supply hot water for various purposes, 

specially in Iceland and New Zealand, but also have medicinal values as they have dissolved minerals, like 
Sulphur.	E.g.	Sulphur	Hot	Springs	at	Manikaran	in	Kullu	Valley	of		Himachal	Pradesh.

  l Areas of volcanic activity have high level of underground heat, thus having a greater potential for 
generation of "geothermal energy".

  l Volcanoes are a great attraction for tourists which boosts the economy of that area, e.g. Mt. Etna and Mt. 
Vesuvius are important tourist attractions.

  Destructive Effects of Volcanoes are:
  l Volcanic eruptions destroy life and property. 

  l Volcanoes emit lava and ash which cover agricultural fields rendering them useless.
  l Volcanic eruptions release gases and smoke which cause air pollution resulting in respiratory problems.
  l Ash and dust released during eruptions also disrupt air traffic.
  l Volcanic eruptions cause snow to melt and huge rain clouds are formed. The rain water and melting snow 

mix with ash and mud to create mud flow called ‘lahar’ which flow at high speed causing devastation.
  Volcanic Zones of the World are:

(i) The Circum Pacific Belt "Ring of Fire"
	 –	 This	belt	contains	about	80%	of	the	total	number	of	active	volcanoes.
 – It is known as the Pacific Ring of Fire since active volcanoes occur around the edge of the Pacific Ocean.
 – This belt includes the Rockies of North America and the Andes of South America.
 –  The Rockies continue through the Aleutian Islands to the eastern coast of Asia, stretching right up to New 

Zealand.
	 –	 	There	 are	 about	 40	 active	 volcanoes	 in	 the	 Andes,	 35	 in	 Japan,	 100	 in	 the	 Philippines	 and	 about	 70	 in	

Indonesia.
 – Some important ones are Chimborazo and Cotopaxi in the Andes, Mt. Fiji in Japan, Mt. Mayon in the
	 –	 Philippines	and	Mt.	Krakatoa	in	Indonesia.
(ii)  The Mid-world Mountain Belt is a belt of young fold mountains of the Alpine-Himalayan System, from 

Europe to Asia.
 –  This belt curves southwards through the Andaman and Nicobar Islands and merges with the Ring of Fire 

in Indonesia.
 – There are no active volcanoes in the Himalayan Belt.
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 – Some important volcanoes found here are Mt. Stromboli, Mt. Etna and Mt. Vesuvius.

Key Words

  Fissure :  Cracks on the Earth’s surface.
  Conduit :  Neck of a volcano, connecting the vent to the  magma chamber underground.
  Dormant :  Sleeping or inactive.
  Dormant Volcano : Volcanoes have not erupted for a very long time but may erupt at a future time.
  Extinct Volcano :  Volcano which is not expected to erupt in the future. 
  Vent :  A hole or an opening through which volcanic eruptions take place.
  Viscous : Sticky, thick consistency.

CHAPTER-8
EARTHQUAKES

Revision Notes

  Earthquakes may be defined as sudden vibrations and tremors that are felt on the Earth’s surface, as a result of 
sudden movements inside the Earth which happens due to release of energy, as rocks suddenly shift or break 
under pressure or stress. 

  When this energy is released, powerful vibrations or shock waves are sent out which are known as “Seismic 
waves”. 

  The point below the Earth’s surface from where the seismic waves originate, is known as “Seismic Focus”.
  The point on the Earth’s surface directly above the seismic focus, is known as the “Epicentre”, where the intensity 

of the tremors is felt the greatest.
  The science of earthquakes is called “Seismology”.
  The instrument, used to measure the intensity of the waves and its time of passage, is done by the “Seismometer” 

or “Seismograph”, when recorded by a graph.
  “Seismologists” are scientists who study earthquakes.
  The intensity of seismic waves is evaluated with the help of two scales.
  l The Richter scale, named after American Seismologist Charles Francis Richter, measures the energy released 

at	the	“hypocentre”	or	the	seismic	focus,	on	a	Scale	of	0	to	9.
  l The Mercalli Scale, named after Italian seismologist Giuseppe Mercalli, measures the intensity of the quakes, 

graded from I to XII. 
  l Types of Shock Waves: Three types of shock waves have been identified that are sent out from the focus of 

an earthquake. They are:-
  P waves or Primary waves:
  l Known	as	“Longitudinal	waves”.
  l Speed is 8 km/second.
  l Can pass through all mediums – solids, liquids and gases. Thus can pass through the crust, mantle and core.
  S waves or Secondary waves:
  l Known	as	“transverse	waves”.
  l Speed	is	4	km/second.
  l Can pass through solids only – thus passes through crust only. 
  L waves or Long waves:
  l Known	as	“Surface	waves”.
  l Speed is 3 km/second
  l Can pass through solids only – thus more along the surface of the Earth.
  The Causes of Earthquake :
  l Folding and Faulting within the Earth’s crust causes displacement of rock beds and such stresses lead to the 

occurrence of earthquakes e.g. Earthquakes in California due to the San Andreas Fault.
  l Volcanic Eruptions lead to earthquakes. Hot gases accompanying the volcanic eruptions get pushed upwards 

which push the Earth’s crust, in turn. This creates earthquakes. Thus volcanic eruptions and earthquakes are 
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simultaneous in most cases or can be separated by short intervals.
  l Plate Tectonics play a very important role in earthquakes. When the Tectonic Plates in the Lithosphere move 

or slide past each other, most earthquakes occur along these plate margins and their effects are almost always 
devastating.

  l Anthropogenic or Man Made causes like construction of huge dams, nuclear explosions, mining etc., are 
responsible for disturbing the Earth’s equilibrium, which, in turn, triggers off earthquake waves.

  Destructive Effects of Earthquakes :
  l Loss of human lives.
  l Loss of human property due to collapse of structures.
  l Environmental damage such as submergence of coastlines and changing the course of rivers. 
  l Landslides
  l Fires
  l Earthquakes on seabeds generate huge tidal waves called Tsunamis, causing massive damage to life and 

property. 
  Constructive Effects of Earthquakes:
  l Changing of coastlines, giving rise to bays and gulfs thus enabling better navigation.
  l Emergence of coastlines, thus forming new coastal plains.
  l Cracks and fissures created by earthquakes give rise to geysers and hot springs which have great therapeutic 

value.
  Earthquake Zones of the World:
  l Earthquakes are frequent in the unstable areas of the Earth’s crust, the areas of Earth movements.
  l These unstable areas are also the areas of volcanic eruptions. Thus, earthquake and volcanic zones coincide 

with each other.
  l The Circum Pacific Mountain Belt is the world’s young fold mountain belt, which is a zone of disturbance 

and	so	accounts	for	70%	of	all	the	earthquakes.	The	island	groups	of	Japan,	Philippines	and	Indonesia	are	the	
severe earthquake prone areas.

  l The Mid World Mountain belt	accounts	for	about	20%	of	the	world	earthquakes.	It	consists	of	the	Alpine-
Himalayan Belt.

  l The	remaining	10%	of	the	earthquakes	occur	in	the	Mid-Atlantic Oceanic Ridge area. The Rift Valley of East 
Africa is also a part of this belt.

Key Words

  Seismic waves : Earthquake waves.
  Seismic Focus or Hypocentre : Point inside the Earth’s crust from where earthquake waves originate.
  Epicentre : Point directly above the hypocentre where the intensity of tremors is felt the most.
  Seismometer : Instrument to record the intensity and time of passage of seismic waves.
  Tsunamis : Series of huge waves in the sea caused by displacement of a large volume of water as a result of 

earthquakes on the ocean bed.

CHAPTER-9
WEATHERING AND DENUDATION

Topic-1 Weathering: Meaning, Types and Effects

Revision Notes
  The various landforms that we see on the Earth’s surface, are brought about by certain natural processes. They 

are :
  (i)  Internal processes, which may be slow such as mountain building or sudden, such as earthquakes and 

volcanic eruptions.
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  (ii)  External processes include the action of agents such as rivers, glaciers, winds, waves and also, the weather.
  The external processes are slow and are responsible for changing the Earth’s landscape. The processes includes 

Weathering, Erosion and Gradation.
  Weathering is the disintegration and decomposition of rocks, brought about by the agents of the atmosphere. The 

disintegrated materials remain in – situ (in the same place). The agents are "temperature changes", "moisture" and 
"frost".

  Erosion is the “wearing away” or the breaking down of rocks and their transportation to new locations and 
subsequent deposition by rivers, winds, glaciers, waves and underground water.

  The process of erosion, transportation and deposition of broken down rocks, is known as Gradation.
  Types of Weathering: Weathering takes place in three major ways – Physical, Chemical and Biological.
  Physical weathering or Mechanical weathering is the simple breaking down of rocks into smaller particles, 

without any change in its chemical composition. It is brought about mainly by Thermal action and Frost action.
  l Thermal action leads to Block Disintegration, Granular Disintegration and Exfoliation.
  l Block Disintegration: In desert and arid regions great diurnal ranges of temperature is experienced. Thus 

daytime is very hot and nights are cold. This leads to alternate heating and cooling of the rocks. As a result, 
the rocks expand during the day and contract at night. The cracks or joints present in the rocks gradually 
expand and ultimately the rocks fall off as large blocks. This is most common in sedimentary rocks.

  l Granular Disintegration: This is most common in desert regions, where there is not only a great diurnal range 
of temperature but also an annual one. This leads to expansion of the rocks due to heating and contraction 
due to cooling. In rocks containing “heterogeneous” minerals, the different minerals have different rates 
of expansion and contraction. Thus ultimately, the rocks break down grain by grain or particle by particle, 
which is granular disintegration.

  l Exfoliation: Certain rocks are composed of homogenous or predominantly one type of mineral. Thus, the 
rate of expansion and contraction remains the same. Here, the top thin layer of the rocks peels off as a layer. 
This is known as exfoliation or even ‘onion peeling’ resembling the layer of an onion. They give rise to dome 
– shaped rock bodies which are known as “exfoliation domes”. Good examples are the North Dome and the 
Basket Dome in the Yosemite National Park, California.

  l Frost Action is prominent in temperate latitudes and in high altitudes, where the night temperatures fall 
below freezing point and the day temperatures remain above freezing point. Water, present in the fissures 
and cracks of the rocks freeze at night and thaw during the day. Freezing leads to expansion in volume and 
widens the cracks and thawing allows the water to penetrate deeper into the cracks. This freeze and thaw 
action on a daily basis leads to chipping away of the rocks along the cracks. Gradually, a pile of angular 
fragments of rocks collect at the foot of the mountain slope, called “scree”.

  Chemical Weathering : leads to the change in the composition of the minerals present in the rocks. The main 
agent for chemical weathering is water. New minerals are formed after the decomposition of the old minerals. It 
is most prominent in tropical regions due to high temperature and adequate rainfall. 

 	The four important processes of Chemical Weathering are Oxidation, Carbonation, hydration and solution.
  l Oxidation occurs when minerals in the rocks react with oxygen. It is most common in rocks containing iron 

compounds. As the iron absorbs the oxygen from the air, the rock changes its colour and breaks up into a 
powdery mass. This is called "rust".

  l  Carbonation refers to the breakdown of rocks by carbonic acid. When rainwater containing carbon dioxide 
solution falls on limestone rocks, the Calcium Carbonate turns into Calcium bicarbonate, which is easily 
soluble and is removed quickly. Thus, “limestone pavement” is common in the limestone region. This happens 
when the Carbonic acid weathers the surface creating deep, narrow grooves called “grikes” separated by flat 
– topped blocks called “clints”. The solution is also responsible for creating underground caves.

  l Hydration is a process by which some minerals in the rocks break down into a powdery mass after absorbing 
water.	For	example,	Feldspar	in	rock	absorbs	water	and	turns	into	Kaolin	or	Clay,	thus	weakening	the	rock	
which ultimately breaks up.

  l There are some minerals which are easily soluble in water and get carried away. Rainwater dissolves such 
soluble minerals present in the rocks even underground. This is known as Solution.

  Biological weathering occurs through the action of living organisms such as plants, burrowing animals and 
humans.

  l Roots of plants and trees grow into the rocks through cracks thus widening the joints and cracks. This 
exposes the underlying rocks to Sun and rain and seepage of water inside leading to both Mechanical and 
Chemical Weathering.

  l Burrowing animals like rats, rabbits and worms loosen the soil and rocks allowing both air and water to pass 
through, resulting in weathering of rocks.

  l Human activities like mining and deforestation expose the rocks which fall prey to the agents of weathering.
  The destructive effects of weathering are landslides and mud flows.
  The constructive effects of weathering are: 
  l Formation of soil 
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  l Formation of new minerals through chemical weathering.
  l Exposure of minerals makes mining easier.
  l Helps in exposing rocks like limestone used for manufacturing of cement.

Key Words

  In-situ : Remaining in the same place, with little or no movement of the weathered material.
  Weathering : Disintegration and decomposition of rocks under the influence of atmospheric agents.
  Erosion : Wearing away or breaking down of rocks and their removal. 
  Gradation : The combined process of erosion, transportation and deposition.
  Exfoliation : Removal of rocks in layers.

Topic-2 Denudation, Work of River, Wind

Revision Notes

  Denudation involves the processes that cause the wearing away of the Earth’s surface by moving water, by ice, by 
wind, and by waves, leading to a reduction in elevation and in relief of landforms and of landscapes.

  Running water, wind, waves and currents, glaciers, ice, acids, salts, plants, animals, and changes in temperature 
etc are agents of denudation. 

  All these agents perform a three-fold task of erosion, transportation and deposition. 
  A river is a natural flowing watercourse, usually freshwater, flowing towards an ocean, sea, Lake or another River.
  A river can be wide and deep, or shallow.
  Some rivers flow year-round, while others flow only during certain seasons or when there has been a lot of rain.
  All rivers have a starting point where water begins its flow.
  The other end of a river is called its mouth, where water empties into a larger body of water, such as a lake or 

ocean.
  The smaller streams joining the river are known as tributaries.
  Fast-flowing rivers carry pebbles, sand, and silt.
  As the river begins to slow down these sediments sink and build up to form Deltas.
  The areas drained by a river and its tributaries is known as the River basin. 
  The area from where the river and its tributaries get their water is known as the Catchment area. 

  The material carried by the river is known as its load. 

  Rivers that overflow their banks also deposit sediment in the surrounding Flood plain.

  Humans use rivers for irrigation in agriculture, for drinking water, for transportation, to produce electricity 
through hydroelectric dams, and for Leisure activities like swimming and boating.

  The Stages of River course:

  The river course can be divided into: upper course, middle course and lower course.

  (i) Features of the upper course :

  Vertical erosion occur in the upper course of the river, as the river wants to get to sea level. This process creates 
five distinctive features; a V-shaped valley, Interlocking spurs, Waterfalls, Gorges and Rapids.

  l  V-shaped valleys: They are created by vertical erosion. As the river erodes downwards freeze-thaw 
weathering loosens material, which is moved downhill by soil creep (gravity). 

  This creates the characteristic V-shaped valley only found in the Upper course of the river.

  It is steep sided and narrow.

  l Interlocking spurs: Interlocking Spurs are caused because the river wants to erode vertically.

  It therefore, winds its way around areas of hard rock, avoiding them in favour of softer rock which is more easily 
eroded and leaves them as Ridges of Interlocking Spurs.
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  l  Waterfalls: These occur when there are horizontal bands of hard and soft rock.

  l  Gorges: Gorges are the results of the waterfalls retreating upstream. As the process of undercutting and 
collapse repeats, the waterfall moves back towards its source. 

  This leaves a steep sided channel called a Gorge.

  (ii)  Features of the Middle course: 

  Lateral erosion is the dominant process in the middle course of the river, as it is getting closer to sea level, so 
doesn’t want to erode downwards, but has more energy due to increased volume of water. Therefore, the river 
erodes sideways. This process creates four distinctive features; meanders, Oxbow lakes, Floodplains and Levees.

  l  Meanders: A meander is a bend in a river. On the outside of the bend the river is fastest flowing and therefore 
erosion is greatest. This creates a deep area of water and a river cliff.

  l Ox Bow lake: It is a U-shaped lake that forms when a wide meander of a river is cut off, creating a free-
standing body of water.

  The neck of the Meander gradually gets narrower and narrower. Eventually, the curve grows so tight that the 
river cuts through the Meander’s neck to follow a new, straighter course. Over time, sediment seals the end of the 
old loop. This leaves a separated area of water, called an Oxbow lake.

  l  Floodplain: Flood plains are formed when a meander erodes sideways as it travels downstream. When a 
river breaks its banks, it leaves behind layers of alluvium (silt) These are gradually build up to create the floor 
of the plain. 

  When the rivers floods sediment is deposited on the floodplain, making it very fertile this makes it perfect for 
agriculture.

  l Levees: It is a natural embankments that is formed by the banks of the river. They are created by deposition. 
When a river floods, the velocity of the river slows down as it travels over the floodplain. 

  The river cannot hold all its sediment and is forced to deposit it. It deposits the largest material first and the 
smallest furthest from the river bank: this is called Sorting. This process repeats over time creates a Levee. 

  (iii) Features of the Lower course: 

  Many of the characteristics are similar to the middle course, including the floodplain, levees and meanders. 
However, due to reduced velocity at the mouth of the river it also has one additional feature; Deltas.

  l Delta: A river delta is a landform created by deposition of sediment that is carried by a river as the flow 
leaves its mouth and enters slower-moving or stagnant water. 

COMPARISON BETWEEN THE THREE STAGES OF A RIVER

HEADING UPPER COURSE 
(YOUNG)

MIDDLE COURSE 
(MATURE)

LOWER COURSE 
(OLD)

GRADIENT Very steep gradient 
as the river is in the 
mountain  stage

Gentle gradient Very Gentle gradient –
almost flat

VELOCITY Very high velocity Reduced or  medium velocity Very low velocity

MAIN 
FUNCTION 

Erosion – vertical 
corrosion is more 
Prominent 

Transportation	+	
Lateral	corrosion	+
Deposition 

Deposition	+	
Transpiration

VOLUME Volume is less Volume increases as tributaries 
join

Volume is the most and 
also increased load.

VALLEY SHAPE Narrow  ‘V’ shaped 
valley

Open, gentle, wide ‘V’ shaped 
valley

Very wide, open valley

VALLEY DEPTH Narrow , shallow 
channel

Wider, deeper channel Very wide and deep 
channel.

IMPORTANT 
FEATURES

V-shaped valley, 
Waterfalls, Gorges.

Meanders, Alluvial soil, Flood 
Plain, River Cliff, Slip- off- 
Slopes

Flood plain, ox bow 
Lakes, Levees, Deltas
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  Wind is the flow of gases on a large scale. On the surface of the Earth, wind consists of the bulk movement of air. 

  Wind is a powerful agent of erosion. 
  Winds perform denudation activity also but their erosion and transportation capacity is low as compared to 

water. They work well in dry and desert areas.
  As an agent of denudation wind can pick up loose debris like sand and small pebbles and deposit them at new 

locations.
  Wind erosion is a natural process that moves soil from one location to another by wind power. It can cause 

significant economic and environmental damage.  
  Wind erosion can be caused by a light wind that rolls soil particles along the surface through to a strong wind that 

lifts a large volume of soil particles into the air to create dust storms.
  While wind erosion is most common in deserts and coastal sand dunes and beaches, certain land conditions will 

cause wind erosion in agricultural areas.
  Wind erosion damages:
  l  Human health as airborne dust can cause asthma and other health problems.
  l Agricultural production by stripping away the fertile top layers of the soil and organic matter. Wind-blown 

soil can bury or sandblast pastures, crops and fences, contaminate wool and deposit salt.
  l The environment when dust chokes creeks and deposits unwanted nutrients and salt, threatening plants 

and animals and causing blue green algal blooms.
  l  Property as built structures can be sandblasted by wind-blown dust and buried in blown sand.
  l Economic activity when dust storms disrupt commercial activities and transport, and create the need for 

extra cleaning. 
  Wind erosion sometimes give rise to Deflation hollows.
  Deflation hollows formed by the removal of  loose material from flat areas of dry, uncemented sediments such as 

those occurring in deserts, dry lake beds, floodplains by wind.  Example: Qattara Depression of Sahara. 
  Most deflation hollows develop on low-angle surfaces. 
  Sand dunes are created when wind deposits sand on top of each other until a small mound starts to form. 
  Dunes generally have a  gentle windward slope and a steep leeward slope. 
  A dunes windward side is the side where the wind is blowing and pushing material up. A dune’s slip face is 

simply the side without wind. A slip face is usually smoother than a dunes windward side.
  Once that first mound forms, sand piles up on the Windward side more and more until the edge of the Dune 

collapses under its own weight.
  A collection of dunes is called a Dune belt or Dune field. 
  Most sand dunes are classified by shape. 
  Types of Dune: There are five major Dune shapes: Crescentic, Linear, Star, Dome, and Parabolic.
  l Crescentic dunes are shaped like Crescents, or the shape of a wide letter C. 
  Crescentic dunes are the fastest-moving type of dune, and also the most common with regular curves.
  Linear dunes develop where wind pressures are nearly equal on both sides of a dune. 
  l Star dunes have pointed ridges and slip faces on at least three sides. Star dunes develop where winds come 

from many different directions.
  The sand dunes of the Sahara Desert are star dunes.
  l Dome dunes are the rarest type of dune. They are circular and do not have a slip face. 
  The wind can blow material onto the dune from any side.
  l Parabolic dunes are similar to Crescentic dunes.
  Parabolic dunes are also called Blowouts, because winds blow out the centre of the dune, leaving just a rim on the 

outside.

Key Words

  Course of a river – The alerting point of a river. 
  Mouth of a river – The place where the river ends ; usually at the sea or ocean
  Hydraulic action – Erosion caused by the motion of water against a rock surface, dislodging rock particles. 
  Ridge – Long, narrow hill lop, elongated hill range.
  Seif – Long and narrow sand ridges, growing  parallel to the direction of the prevailing winds.
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UNIT – III : HYDROSPHERE

CHAPTER-10
HYDROSPHERE

Topic-1 Meaning of Hydrosphere and Tides

Revision Notes

  The combined mass of water bodies on the Earth, together is called Hydrosphere It	covers	approximately	71%	of	
the Earth’s surface.

  The	oceans	occupy	almost	¾	of	the	total	area	of	the	Earth's	surface	which	is	more	than	70%	of	the	total.
  Ocean water movements take place in three different ways, that is, through waves, ocean currents and tides.
  Waves are caused due to the pressure and sweeping of winds over the surface of the oceans, which propagates a 

series of swells, moving forward.
  Tides may be defined as the daily, alternate rise and fall of the surface ocean waters. It happens due to the 

gravitational pull or forces exerted upon to the Earth, by the Sun and the Moon.
  In	a	24	hour	period,	there	are	two	High Tides and two Low Tides, roughly 6 hours apart.
  The Moon, although small, is close enough to the Earth, that its gravitational force has noticeable effect on large 

bodies of water on Earth.
  l Water on Earth directly beneath the Moon is pulled by the gravitational force towards the Moon, creating a 

bulge on the ocean’s surface.
  l There is also a bulge on the opposite side of the Earth, caused by the difference in the Moon’s gravitational 

force across the Earth. Thus, there are bulges on both sides of the Earth facing the Moon.
  l As	the	Moon	rises	later	each	day	by	about	50	minutes	than	the	day	before,	high	tides	too,	occur	later	each	day.
  High tides strike the coast at intervals of 12 hours 26 minutes. This is because the Moon and the Earth are rotating 

in the same direction. The tide water gradually rises for about 6 hours until it reaches High Tide, followed by a fall 
in the water level for about 6 hours until it reaches Low Tide. This cycle repeats itself.

  The average difference of water level between high and low tide at any place is the Amplitude or Range of the 
tide. The “tidal range” is normally between 1 to 3 meters. However, it differs from day to day, depending on the 
position of the Sun and the Moon.

  l In the open ocean, the tidal range may be only half a meter but in the shallow seas it can 
increase	up	to	10	metres.

  There is a lot of variation in the tide producing forces because of different positions of the Sun and the Moon, in 
relation to the Earth. Due to the variations in the intensity of the tide producing forces, two important types of 
tides are formed – Spring Tides and Neap Tides.

SPRING TIDES NEAP TIDES

(i) These are known as higher, high tides when 
the	tides	are	of	the	greatest	range,	20%	more	
than that of normal tides.

These are known as lower, low tides when the tides are 
of	the	least	range,	generally	20%	lower	than	that	of	the	
normal tides.

(ii) They occur when the Sun, Moon and the 
Earth are aligned together and the combined 
gravitational pull of the Sun and the Moon is 
the greatest.

They occur when the Sun, the Earth and the Moon come 
in a position of quadrature, that is , at right angles and 
the gravitational pull of the Sun opposes that of the 
Moon, so the tide levels are the least.

(iii) They occur twice a month just after the new 
Moon and the full Moon.

They also occur twice a month during the first and the 
last quarters of the Moon cycle.

(iv) During these days, the high tide is very high 
and the low tide is very low.

During these days, the high tide is lower and the low 
tide is higher than normal tides.
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  When the Moon is nearest to the Earth, that is, Perigee, the Spring tides are even higher and this happens around 
January 1st or 2nd, when the Earth is nearest to the Sun, that is, Perihelion, the highest Spring Tides occur. This 
is known as King Tide.

SUN

EARTH MOON

NEAP TIDE

Low Tide

Low Tide

  Effects of Tides.
  l Environmental Effects/Importance

 –  Tides help to move the coastal debris into the sea and help destroy coastlines and at the same time help 
form creeks and inlets.

 –  Tides keep the harbours clean by carrying debris and sewage far out into the sea. 
 –  The zone where the salty water from the sea during high tide mixes with the fresh water from the rivers 

give rise to many types of organisms and habitats. It also gives rise to "tidal forests" that form an unique 
ecosystem, e.g. Sundarbans.

 –  Sea creatures like oysters and mussels that are fixed to the rocks, depend on tides to bring them their food 
from the sea.

 –  In polar latitudes, the constant motion of the salty tide waters, prevents the harbours from becoming 
frozen or keep the harbours ice-free.

  l Economic Effects/Importance
 –  Tidal Energy, which is a renewable form of energy can be harnessed to produce electricity, e.g. along the 

Gulf	of	Khambhat	and	Kachchh,	in	Gujarat.
 –  In polar latitudes, the constant motion of the salty tide waters, prevents the harbours from becoming 

High and low tides help fishermen who sail out and come back in, with the tide.
 –  In polar latitudes, the constant motion of the salty tide waters, prevents the harbours from becoming 

shallow depressions are shaped out in the low lying areas along the sea, where the water is collected for 
manufacturing salt.

 –  In polar latitudes, the constant motion of the salty tide waters, prevents the harbours from becoming 
Famous	ports	 like	London	and	Kolkata	have	developed	on	estuarine	 rivers	 like	 the	Thames	and	 the	
Hooghly, respectively, because of tides. Ships move out during high tides.

Key Words
  Amplitude of tides: Average difference between water levels at high and low tide.

  Perigee: The point in the orbit of the Moon at which it is nearest to the Earth.
  Perihelion: The point in the orbit of a planet, e.g. Earth, at which it is closest to the Sun.
  Quadrature: Astronomically,	the	position	of	Moon	or	a	planet	when	it	is	90°	from	the	Sun	as	viewed	from	the	

Earth.
  Creek: A narrow inlet of sea along the shore.
  Renewable Energy: Energy that is naturally replenished from the use of sunlight, wind, tides, waves and 

geothermal heat.
  Estuarine river: A river with an estuary at its north.
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Topic-2 Ocean currents

Revision Notes

  Ocean Currents are regular movements of a section of the ocean water that move along a distinct path, over long 
distances, from one part of the ocean to another. 

  Types of Ocean Currents: They may be classified into warm and cold ocean currents, based on the temperature 
of the water.

  The origin and nature of the ocean water movements and circulation pattern depend upon the following factors:

  l Prevailing or Planetary winds push the currents onwards in the direction in which they blow. e.g. The 
North-East	Trade	winds	move	the	North	Equatorial	to	warm	the	eastern	coasts	of	Japan		as	the	Kuroshio	
Current and the Westerlies force the warm Gulf Stream to the western coast of Europe as the North Atlantic 
Drift.

  l Variations in sea water temperature play a very  important role, by setting up convection currents. Therefore, 
warm ocean currents are generated at the  Equator which flow along the surface towards the poles. In the 
polar regions, since the water is colder and thus heavier, the movement takes place at the sub-surface level, 
towards the Equator.

  l Salinity :There happens to be a great variation in the amount of salinity from one part of the ocean to 
another. Ocean waters with low salinity are lighter and therefore, flow at the surface level over the denser 
high saline water. e.g. The currents from the North Atlantic Ocean flow into the Mediterranean Sea through 
the narrow Strait of Gibraltar.

  l The Earth’s Rotation and Coriolis Force: As a result of the Coriolis Effect due to the rotation of the Earth, the 
ocean waters, according to Ferrel's Law, are deflected to the right of their course (Clockwise), in the Northern 
Hemisphere and to the left (Anti-clockwise), in the Southern Hemisphere. 

  l Configuration of the Landmass also alters the flow of the currents: The presence and shape of the landmasses 
influence the direction of movements of the ocean currents, too. e.g. The North Equatorial Current moves 
northwards as the Cayenne Current and the South Equatorial Current is pushed southwards as the Brazilian 
Current by the shape and presence of South America.

  The presence of intervening continents and water bodies, specially in the Northern Hemisphere often hinder the 
flow of the ocean currents and force them to flow in a circular pattern which is called a “Gyre”, from the word 
“gyros” which means a cycle. Thus the flow of waters along the edges of oceans is called a gyre.

  In the North Atlantic Ocean, a complete circle is formed by the ocean currents in a clockwise pattern. The Cayenne 
Current, joined by the North Equatorial Current, flows into the Caribbean sea and flows as the Gulf Stream Drift 
along	the	eastern	coast	of	N.	America	and	at	approximately,	40°	N,	flows	north-eastward	as	the	North	Atlantic	Drift,	
which returns southwards as a cold polar undercurrent. The Canary Current, flowing along the north western coast 
of Africa completes the clockwise cycle by flowing southwards and merging with the North Equatorial current. 
Within the ring of these currents, a large amount of floating seaweed collects and the area is referred to as the 
“Sargasso Sea”.

  Important Ocean currents and their Effects.

NAME TYPE DISTRIBUTION EFFECT

ATLANTIC OCEAN

1. Gulf stream Warm Flows along the coast of 
Florida, eastern USA, till 
south of Grand Banks

(i) Increases the coastal temperatures of 
Florida and the U.S.A.

(ii) On meeting the cold Labrador current 
near Newfoundland, the mixing of waters 
give rise to Fogs which hinder shipping 
and give rise to ideal  waters for fishing 
e.g. The Grand Banks.
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2. North Atlantic Drift Warm Flows eastwards to Britain 
and Northwards along the 
Scandinavian Coast

(i)	 Keeps	the	western	coast	of	Europe	warm,	
specially	U.K.

(ii)	 Keeps	the	Norwegian	Coast	ice	free	and	
open for navigation and shipping.

3. Labrador current Cold Flows along the west coast 
of Greenland between 
Greenland and Baffin Island 
in a south-easterly direction-
NE coast of Canada 

(i) The water bringing icebergs have a 
cooling effect on the Canadian Coast.

(ii) On meeting the Gulf Stream, it causes fog 
which is dangerous for shipping activities.

(iii) The mixing of waters promotes plankton 
growth, giving rise to the famous 
fishing ground-the Grand Banks off 
Newfoundland.

PACIFIC OCEAN

Kuroshio Warm Along the east coast of 
Japan.

(i) It increases the coastal temperature, 
preventing them from freezing during 
January.

(ii) Sustain the coral reefs of Japan.
(iii) Makes the weather of southern Alaska, 

milder.

Oyashio Cold The cold  Okhotsk currents 
extends southwards as the 
Oyashio and meets the 
Kuroshio,	off	Hokkaido.

(i) Lowers the coastal temperatures N.W. 
Japan and NE Russia.

(ii) The mixed waters cause fog.
(iii) Richest fishing grounds in the world due 

to the high nutrient content of the cold 
water and high tides.

(iv) The mixed waters also promote plankton 
growth which creates great fishing 
grounds.

  Effects of Ocean currents: 
  l Environmental / Climatic Effects

 1.  They modify the climatic conditions of the coastal regions along which they flow. Warm ocean currents 
raise the temperature and bring rainfall, while cold ocean currents lower the temperature and also 
make the air drier, bringing no rainfall. It is for this reason that the Atacama Desert in South America 
and	the	Kalahari	in	South	Africa,	are	some	of	the	driest	deserts	in	the	world.

 2.  They also influence the routes of cyclonic streams. Violent storms follow the line of meeting of warm 
and cold ocean currents.

 3.  Mixing of warm and cold ocean currents gives rise to dense fog which proves dangerous for shipping. 
The warm air over the warm current acquires a lot of water vapour and when it meets the cold air 
above the cold current, the water vapour condenses into tiny water particles to form “fog.”

  l Economic Effects:
 1.  The mixing of warm and cold ocean currents give rise to ideal temperatures, which encourage plankton 

growth, thus promoting economic activities such as fishing.
 2.  Ocean currents help in the fast movement of ships making trans-oceanic communication easier and 

faster.
 3.  Warm ocean currents keep the harbours of the cold countries ice-free, thus facilitating trade throughout 

the year.
  Ocean Currents:  Their circulation pattern 
  l By moving heat from the Equator toward the Poles, ocean currents play an important role in controlling the 

climate.
  l Ocean currents are also critically important to sea life. They carry nutrients and food to organisms that live 

permanently attached in one place, and carry reproductive cells and ocean life to new places.
  l Ocean circulation derives its energy at the sea surface from two sources that define two circulation types: 

 (i)  Wind-driven circulation forced by wind stress on the sea surface, inducing a momentum exchange, 
and 

 (ii)  Thermohaline circulation driven by the variations in water density imposed at the sea surface by 
exchange of ocean heat and water with the atmosphere, inducing a Buoyancy exchange.

  l These two circulation types are not fully independent, since the sea-air Buoyancy and Momentum exchange 
are dependent on wind speed.
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  l Ocean circulation derives its energy at the sea surface from two sources that define two circulation types: 
The Wind-driven circulation is the more vigorous of the two and is configured as gyres that dominate an 
ocean region.

  l Ocean circulation derives its energy at the sea surface from two sources that define two circulation types: 
The Wind-driven circulation is strongest in the surface layer. 

  l Ocean circulation derives its energy at the sea surface from two sources that define two circulation types: 
The	Thermohaline	circulation	is	more	sluggish,	with	a	typical	speed	of	1	cm	(0.4	inch)	per	second,	but	this	
flow extends to the sea floor and forms circulation patterns that envelop the global ocean.

Key Words

  Configuration of landmass: Relative arrangement of the landmass or even the shape.

  Seismic waves: Earthquake waves. 

  Gyre: movement of any large system of circulating ocean currents, particularly those involved with large wind 
movements, caused by Coriolis Effect.

  Plankton: The small and microscopic organisms  drifting or floating in the sea or fresh water.

UNIT – IV : ATMOSPHERE

CHAPTER-11
COMPOSITION AND STRUCTURE OF THE  

ATMOSPHERE

Revision Notes

  The blanket or envelope of air surrounding the Earth is known as the atmosphere.

  It	extends	for	about	1000	kms	from	the	surface	of	the	Earth.	The	major	part	of	the	total	mass	of	the	atmosphere	is	
found within 32 kms of the surface, since it is held by the gravitational pull of the Earth.

  The	fixed	components	of	the	atmosphere	includes	nitrogen,	the	most	abundant	gas,	which	is	78%	by	volume	of	
pure	dry	air	and	next	is	oxygen	which		accounts	for	21%	by	volume.

  The	other	gases	are	argon	–	0.9%	and	the	remaining	gases	are	carbon	dioxide,	helium,	hydrogen,	methane,	etc.

  The variable components include water vapour, dust particles, salt grains, pollen grains, smoke and so on. These 
components vary from place to place.

  The	quantity	of	the	water	vapour	varies,	but	never	exceeds	4%.	It	causes	condensation,	precipitation	and	absorbs	
and releases heat energy.

  The solid particles scatter solar radiation and also act as nuclei for the condensation of water  vapour around 
them.

  Nitrogen is essential for all living organisms but cannot be used directly. It is also used for manufacture of 
nitrogenous fertilizers.

  Oxygen helps in combustion and breathing.

  Carbon dioxide is used by plants for photosynthesis.

  Layers  of the Atmosphere: There are four structured layers of the atmosphere – Troposphere, Stratosphere, 
Ionosphere and Exosphere.
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  Structure of the Atmosphere 

LAyers extent temperAture ChArACteristiC FeAtures + importAnCe

1. Troposphere Varies from 
18 kms at the 
Equator to 
8 kms at the 
Poles

15° C at the 
surface to 
 – 58° C at the 
top

(i) Lowermost and densest layer.
(ii) Temperature decreases at an average rate of 1° C 

per 166 m of altitude ascent above sea level. This is 
called Normal Lapse Rate.

(iii) It’s a region of turbulence or mixing – derived from 
the Greek word “tropos”, meaning change.

(iv) All weather phenomena takes place here, since 
it contains most of the water vapour and dust 
particles.

TROPOPAUSE Zone of transition between Troposphere and 
Stratosphere.

2. Stratosphere Extends to a 
height	of	50	
km from the 
sea level

Temperature is 
constant at the 
lower level, 
about –55° C, 
but increases 
to	4°	C	at	the	
Stratopause   

(i) The ozone layer lies within this layer which absorbs 
the UV solar radiation, thus making the temperature 
increase with altitude. 

(ii) This layer is free from water vapour and dust 
particles and so free from weather changes, 
providing ideal conditions for long distance jet 
aircraft flights. 

(iii) Temperature	begins	to	fall	again	at	about	50	kms,	
marking the end of the Stratosphere and is known 
as Stratopause. 

STRATOPAUSE Transition zone – end of Stratosphere

3. Ionosphere Extends up to 
a height of  
400	km

Temperature
increases to 
1480°	C,	since	
it absorbs the 
X-Rays and 
the UV-Rays. 

(i) It contains electrically charged particles, called 'ions' 
and the process by which molecules get electrically 
charged is the known as 'ionisation'. 

(ii) The ions create a sheet like display of lights known 
as the Aurora Borealis in the N.H. and the Aurora 
Australis in the S.H.

(iii) The charged ions reflect radio waves back to 
the Earth's surface, helping in long distance 
communication.

(iv) The layer also protects us from meteors by burning 
them up.

4. Exosphere Extends up to 
960	kms

Temperature 
rises up to  
1650°	C

(i) Atmosphere here is in a 'rarified' form.
(ii) Temperature increases with height. 
(iii) Air pressure is very low. 
(iv) Contains lighter gases like hydrogen and helium. 

Lack of gravity allow the gases to escape easily.
(v) Merges gradually with the interplanetary space.

  Ozone is a form of oxygen. It differs from normal oxygen (O2 ) in having three atoms in its molecule (O3 ).
  l Ozone is generated in small amounts in the Troposphere, but in the Stratosphere it is present in significant 

amounts.
  l The stratospheric ozone is generated by the action of ultraviolet light on molecules of oxygen but tropospheric 

ozone is generated by the action of ultraviolet light on molecules of nitrogen dioxide and also hydrocarbon 
emissions from automobile exhausts.

  l Tropospheric ozone in high quantities is a serious threat to human health, reduces crop yields of sensitive 
species and damages forests.

  l Stratospheric ozone acts as a shield, protecting the Earth from the harmful ultraviolet rays of the Sun.
  l In recent years, a high rate of depletion of ozone has been noticed, specially in the sub – polar and polar 

regions. This has happened due to high use of Chlorofluoro Carbons (CFCs) and other ozone depleting 
substances.

  l As a result, an 'Ozone Hole' has been detected near Antarctica. This is an ozone depleted area, which means 
that the thickness of this layer is reduced. 

  l  Depletion of ozone leads to “global warming” and higher incidence of diseases like skin cancer and cataract.
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  In the last few decades, there has been a gradual rise in the global temperatures as a result of enhanced concentration 
of greenhouse gases in the atmosphere, caused mainly by human activities. About half of the human induced 
increase in greenhouse gases comes from carbon dioxide. This unusual rise in global temperatures is known as 
‘Global Warming’ other reasons for such a situation are the large scale clearing of forests or deforestation, rapid 
urbanization, industrialization and massive increase in population.

  The average temperature of the Earth is increasing which is bringing about a change in the rainfall regimes, 
melting of glaciers and consequent rise in the sea level and flooding of low lying areas. Such are the features of 
climate change, a result of global warming.

  The effects of climate change are as follows:

  l With increasing temperature, the snow and ice around the Poles are melting, leading to rising sea levels, 
which in turn would lead to permanent flooding of wetlands and lowlands, greater coastal erosion and 
increased salinity of estuaries.

  l It is causing severe floods and droughts all over the world.
  l The spreading of tropical diseases is on an increase. 
  l 	On	extension	of	the	tropical	zone	to	30°	North	and	South	of	the	Equator,	tropical	cyclones,	cloud	bursts	and	

storms have increased.

  l Animals of Polar regions such as penguins and polar bears are finding the survival difficult.

  l  Rising temperatures are affecting the crop production and thus bring about a change in agricultural practices.

Key Words

  Aurora Borealis and Australis: A natural display of colourful lights seen in the Arctic and Antarctic regions.
  Rarified atmosphere: Less dense air.
  Ozone Hole: An area in the Stratosphere where the thickness of the ozone has decreased.
  Greenhouse gas: A gas that absorbs and emits radiant energy in the atmosphere.

CHAPTER-12
INSOLATION

Revision Notes

  The chief source of energy for the Earth is the Sun. It continuously radiates heat and light energy in all directions, 
which is known as “Solar Radiation”. It radiates energy in the form of electromagnetic waves.

  The Sun’s radiation is made up of three parts – “White light”, that is the visible light, which has the greatest effect 
on our climate and the less visible “infrared” and the “ultraviolet” radiation.

  The radiant energy or solar energy received by the Earth is known as “Insolation” or Incoming Solar Radiation.
  l It reaches the Earth as “Short Waves”.
  l 	Only	51%	out	of	the	total	100%	solar	energy	reaches	the	Earth	and	is	absorbed	by	it.
  The Sun’s heat energy or insolation is absorbed by the Earth during the day and at night. This absorbed heat is 

radiated back to the atmosphere by the Earth. This is known as “Terrestrial Radiation”. 
  l It is in the form of “long waves”, which is readily absorbed by the atmosphere.
  l The 51 units of insolation absorbed by the earth during the day is all radiated out, during the night.
  The Earth is heated more by the terrestrial radiation and not much through insolation.
  l Out	of	a	total	of	100	units	of	 insolation	entering	the	Earth’s	atmosphere,	35	units	are	reflected	by	clouds,	

snowfields,	dust	particles	and	14	units	are	absorbed	by	the	gases	in	the	atmosphere.	Thus	51	units	are	directly	
absorbed by the Earth’s surface.

  l Out	of	51	units	of	insolation	absorbed	by	the	Earth,	34	units	of	terrestrial	radiation	is	absorbed	by	the	gases	in	
the atmosphere and 17 units escape into the upper atmosphere. Thus both insolation and terrestrial radiation 
maintain the Heat Balance on the Earth.

  Land and water have different rates of heating and cooling. Land surfaces get heated very fast and intensely 
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whereas water bodies like oceans and seas take longer to get moderately heated. Also, land surfaces radiate heat 
faster, whereas water bodies take longer to lose heat and cool down. As a result, the range of temperature is 
greater over land masses, while they are moderate over bodies like oceans and seas.

  Factors influencing temperature of a place are as follows:
1.   Latitude – Temperature decreases with increase in latitude on both sides of the Equator. This happens because 

of the spherical shape of the Earth and its annual revolution around the Sun.

  l Owing to the spherical shape of the Earth, the angle of incidence of the Sun’s rays vary at different places on 
the Earth. Added to this, the revolution of the Earth on its inclined axis causes seasonal variations in the angle 
of incidence of the Sun’s rays, which in turn, causes seasonal variations in the duration of sunlight.

  l  The Sun’s rays reaching the Torrid Zone travel a shorter distance through the atmosphere and spread over a 
smaller area and thus, heats up a smaller surface area leading to higher temperatures. Whereas slanting rays 
falling beyond the tropics, pass through a longer distance in the atmosphere (due to the curvature of the 
Earth) and spread over a larger area of surface and so heat loss is more, leading to lower temperature. Thus, 
temperatures decrease with increase in latitude on either side of the Equator.

2.  Altitude	–	Temperature	decreases	at	the	rate	of	6°	C	per	1000	metres	of	ascent	or	1°	C	per	167	metres	of	increase	
in altitude. This is known as 'Normal Lapse Rate'. The reasons are : 

  l  The air closer to the surface of the Earth is denser and so its heat absorption capacity is more, whereas, the 
air at higher altitude is rarified or thin and therefore, absorbs less heat and so temperatures are low. 

  l  Another reason is that the atmosphere gets heated more from below through terrestrial radiation rather than 
by insolation. 

  l Hence, hill stations are cooler than places on the plains.
3.  Distance From The Sea – Land heats and cools faster than water. Places near the sea experience moderate or 

`equable’ climate with low diurnal and annual ranges of temperature whereas, places away from the coast in 
the continental interiors, experience “continental” or “extreme” climate, with high diurnal and annual ranges 
of temperature. This happens because the coastal areas come under the moderating influence of Land and Sea 
Breeze. As a result, summers are not too hot and winters are not too cold, whereas, it is vice-versa in the inland 
areas.

4.  Ocean Currents – Warm ocean currents raise the temperatures of the coastal areas along which they flow and 
cold ocean currents lower the temperature. Moreover, when on-shore winds blow over warm currents, they 
pick up moisture and bring rainfall to the coastal regions. On the other hand, winds that blow over a cold 
current hardly pick up any moisture and bring little or no rainfall to the coastal areas.

5.  Prevailing Winds – Prevailing winds are those which blow regularly from one direction, throughout the year. 
They modify the temperature of the regions over which they blow. Thus, winds blowing from lower latitudes 
such as warm Westerlies are warmer than those blowing from higher latitudes, such as the cold Polar Winds. In 
the Northern Hemisphere, northerly winds are cool and southerly winds are warm.

  l Local winds, either warm or cold, also bring about sudden changes in temperature.
  l Also, winds blowing from the sea (on-shore) cause plenty of rainfall, whereas, off-shore winds cause no 

rainfall.
6.  Slope of the Land – This refers to the effect of relief features, specially mountains, on temperature, with 

reference to the aspect of slope.
  l  This effect is more prominent in the middle latitudes if the range happens to be more or less parallel to the 

Equator, on either hemisphere.
  l  Thus, the south facing slopes in the Northern Hemisphere and the north facing slopes in the Southern 

Hemisphere, are the “Sunny” slopes or the warmer slopes, where most of the human settlements are found.

Key Words

  Insolation: Incoming solar radiation received by the Earth.

  Terrestrial Radiation: Heat radiated out by the Earth.

  Range of Temperature: Difference between the highest and lowest values of temperature over a given time 
period.

  Normal Lapse Rate: The rate at which temperature decreases with increase in height, that is, 1° C per 167 metres 
of ascent.

  Rarified air: less dense or thin air.
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CHAPTER-13

  ATMOSPHERIC PRESSURE AND WINDS

Topic-1 Atmospheric Pressure & Major Pressure Belts 
of the World

Revision Notes
  Atmospheric Pressure may be defined as the weight of a column of air at any point on the surface of the Earth. It 

varies from place to place at sea level, according to changes in temperature.

  The	average	atmospheric	pressure	at	sea	level	is	1013	mb	or	76	cm	of	mercury	in	a	barometer.

  The study of air pressure is important because of the following reasons:

  l It gives rise to winds due to differences in atmospheric pressure.

  l It influences the weather causing clear sunny skies or cloudy skies or rainfall.

  l It is helpful in weather forecasting as fluctuations in air pressure indicates weather changes.

  The instrument used to measure atmospheric pressure is the Mercury Barometer or the Fortin’s Barometer. This is 
also known as the Wet Barometer. The Aneroid Barometer is a Dry Barometer which does not use mercury. It’s 
readings are not as accurate as the Fortin’s, but it is portable, which the Fortin's, is not.

  The factors affecting the atmospheric pressure are as follows:

  1. ALTITUDE: Pressure and altitude are inversely proportional, that is, pressure decreases with increase in 
altitude.	For	every	110	m	of	ascent,	there	is	a	decrease	of	1	cm	of	mercury.	This	happens	because	the	lowest	
layer is compressed, and so it is the densest, whereas, the air is rarified in the higher layers and so the 
pressure is less.

  2. TEMPERATURE : Atmospheric pressure decreases with increase in temperature. Heated air expands and 
molecules of air move apart making the air less dense and hence lighter. Thus, pressure decreases.

  3. WATER VAPOUR: Humid or moist air is lighter than dry air because it contains less amount of nitrogen and 
oxygen than dry air. Thus, it is less dense and so exerts less pressure. 

  4. ROTATION OF THE EARTH : Rotation causes air to be pushed out of its original place as in the case of 
sub-Polar	Low	Pressure	Belts	(60°-	65°	N	and	S	of	Equator).

  Based on the above factors, there are four major pressure belts formed on the Earth. The main factor however, 
is the differences in temperature according to the amount of heat received by different parts of the Earth and its 
atmosphere. However, the four belts are not continuous because land and water absorb heat at different rates.

  At the Equatorial Region, temperatures are high, as heated air being light, rises, creating a low pressure.

  At the Poles, temperatures are extremely low, the very cold air is dense and so it sinks, creating an area of high 
pressure.

  The four major Pressure Belt are as follows:

  1. Equatorial Low Pressure Belt

   –  Extends roughly from the Equator up to 5° N and 5° S.

   – Reasons for formation – 

    (i)  Due to intense heating, the air gets warm and rises, reducing the density and thus creating an 
area of low pressure.

    (ii)  Also, in this area there is high water vapour content in the atmosphere due to increased rate of 
evaporation. Since the density of moist air is lower than dry air, the density of air lowers, leading 
to low pressure.

   – This belt is also known as the “doldrums”

  2. Sub-Tropical High Pressure Belts.

  	 –	 Extends	30°	to	35°	North	and	30°	to	35°	South	of	the	Equator.
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   – Reasons for formation:

    (i)  The warm rising air from the Equatorial belt, spreads towards North and South, due to rotation 
of	 the	Earth.	 It	 gets	 cooled	and	 the	 cold	air	 sinks	at	 30°	North	and	30°	South	of	 the	Equator,	
creating high pressure.

    (ii)  Large masses of air also drift from the polar areas and sink here, due to rotation of the Earth, 
adding to the high pressure.  

   – These belts are also known as “Belts of Calm” or “Horse Latitudes”.

  3. Sub-Polar Low Pressure Belt

  	 –	 Extends	60°	to	65°	North	and	60°	to	65°	South	of	the	Equator.

   – Reasons for formation:

    (i)  These belts should have actually been high pressure belts due to the very low temperatures 
here. But, due to the effect of rotation of the Earth, the air is displaced from here, leading to the 
formation of a low pressure belt.

    (ii)  These are also regions where the warm air from the sub tropics come and rise over the cold polar 
air. This ascent of air leads to further lowering of pressure.

  4. Polar High Pressure Belts.

  	 –	 Extends	from	80°	to	90°	North	(North	Pole)	and	80°	to	90°	South	(South	Pole).

   – Reasons for formation –

    (i)  The polar areas are extremely cold where the temperatures remain below freezing point 
throughout the year. As a result, this cold and dense air leads to a permanent high pressure belt 
formation. 

Key Words

  Doldrums: Belt of calm or areas of weak winds around the Equator.
  Atmospheric Pressure: Weight of a column of air exerted at any point on the Earth’s surface.
  Barometer: Instrument used to measure atmospheric pressure.

Topic-2 Factors affecting direction and velocity of wind and 
Permanent Winds

Revision Notes

  Wind is the horizontal movement of a mass of air, from an area or belt of high pressure to an area/belt of low 
pressure.

  The vertical movement of air, either upwards or downwards is known as air current.
  The rate of change of atmospheric pressure between two places on the Earth's surface, is known as pressure 

gradient.
  l Lines drawn on a weather map joining all places of same atmospheric pressure are called isobars.
  l Widely spaced isobars indicate a gentle pressure gradient indicating gentle and light winds. Closely spaced 

isobars indicate a steep gradient and so it indicates strong winds or high wind velocity.
  Usually, a wind is named after the direction from which it blows. Thus, winds blowing from the east is called an 

“easterly wind”and those blowing from west is called "westerly winds".
  Due to the rotation of the Earth, all freely moving bodies, like winds and ocean currents, are deflected from their 

original course or path.
  This is known as coriolis effect, named after Gustave de Coriolis.
  This deflection is almost absent at the Equator but increases in power towards the Poles, where it is the greatest.
  Ferrel’s Law states that this deflection is towards the right in the Northern Hemisphere and towards the left of 

their course, in the Southern Hemisphere.

  “Wind direction” is measured with the help of an instrument called the "Wind Vane". “Wind speed” is measured 
with the help of an instrument named “Anemometer”. 
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  Winds can be classified into four major types – (i) Prevailing/Permanent winds (ii) Periodic winds (iii) Local winds 
and (iv) Variable winds.

  Planetary/permanent winds are those which blow regularly, in the same direction, between specific pressure 
belts and latitudinal zones, throughout the year. Because of their regularity, they are also known as prevailing 
winds. These are specific belts found both North and South of the Equator.

  Planetary winds are of three types – Trade winds, Westerly winds and Polar winds.

 Heading TRADE WIND WESTERLY WIND POLAR WIND

Distribution  y Blows between the 
Equatorial L.P. Belt 
and the Sub-Tropical 
H.P. Belts in both the 
hemispheres.	(0°	to	30° 
N and S).

 y Blows between the Sub-
Tropical H.P. Belts and 
the Sub-Polar L.P. Belts on 
either side of the Equator 
(30°	-60°	N	and	30°	-60° S)

 y Blows between the 
Polar H.P. Belts and 
the Sub-Polar L.P. 
Belts in both the 
hemispheres.	(90°–60° 
N	and	90°–60° S)

Type Warm Winds Warm Winds Cold Winds

Direction  y Blows from the North 
East in the N.H. and 
from the South-East in 
the S.H.

 y Blows from the South-
West in the N.H. and from 
the North-West in the S.H.

 y Blows from the North-
East in the N.H. and 
from the South-East in 
the S.H.

Effects/Features  y Trade winds bring rain 
to the eastern margins 
of continents.

 y They are constant in 
strength and direction.

 y They are associated 
with storms and 
cyclones.

 y They bring rainfall to the 
western margins of the 
continents and become 
dry in the east, in the 
temperate zone.

 y Due to “shifting of the 
wind belts” areas lying 
between	30°	to	40°	N	and	
S receive winter rain, and 
that is Mediterranean 
climate.

 y Since they blow from 
the ice-cap regions, 
they are very cold and 
dry.

 y They are more 
effective in the S.H. 
In the N.H., they 
are irregular due to 
weather disturbances.

 y Hot dry deserts 
have formed on the 
western margins of 
the continents in this 
belt.

 y In S.H., due to the absence 
of land masses they blow 
with great force between 
40°	–	60°	S	and	are	known	
as Roaring Forties, Furious 
Fifties and Screaming 
Sixties.
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South- Westerlies (variable)

30°N

30°S
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South- East Trade Winds

North- Westerlies (variable)

Polar Easterlies

South Pole
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Sub Tropical High (Horse Latitudes)

Descending Air

Ascending Air

Ascending Air

Ascending Air

Descending Air

Descending Air

Descending Air
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“Major Pressure and Planetary Wind Belts”
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Key Words

  Pressure Gradient: Rate of change of atmospheric pressure between two points on the Earth's surface.
  Isobars: Lines joining places having the same atmospheric pressure, reduced to sea-level.
  Coriolis Effect or force: Deflection of winds and ocean currents from their original course due to the rotation of 

the Earth.

Topic-3 Periodic winds, Local winds and Variable winds

Revision Notes

  Periodic Winds are those which blow over a comparatively smaller area, in a particular direction, during a certain 
part of the day or year (Season), due to local differences in temperature and pressure.

  They are of two types – Land and Sea Breeze and Monsoon winds.
  1. Land and Sea Breeze.

   –  Land gets heated up rapidly during the day in summer. It also radiates heat fast, so it cools rapidly at 
night in winter.

   – On the other hand, water takes much longer to warm up and also takes longer to radiate heat at night.
  l Thus, during the day, along coastal regions, the land heats up faster and so the warm air 

rises rapidly, creating a local “low pressure area”.
  l The sea, which is comparatively cooler, maintains a “high pressure” over its surface. As a 

result, the cool breeze from the sea blows horizontally towards the land as “Sea Breeze”.
  At night, the land cools down fast, turning into a local “high pressure area”.
  l The sea, which takes time to cool down, maintains its heat, creating a comparative “low 

pressure area”. As a result, a “Land Breeze” blows from land (H.P.) to sea (L.P.).

air rises

  

Cooled
Land

warm air
 rises

Warm Sea

H.P.

L.P.

cool air 
sinks down

Land
Breeze

Sea Breeze                  Land breeze
  2. Monsoons
   –  The word “monsoon” is derived from the Arabic word “Mausam”, which means “season”.
   –  Land gets heated up rapidly during the day in summer. It also radiates heat fast, so it cools rapidly at 

Monsoons and it may be described as large scale land and sea breeze, which blow primarily over South 
and South East Asia. During summer, they blow “On-shore” bringing rain and are known as Summer 
Monsoons.

   –  During winter, they blow “off-shore” or from land to sea. Thus, they are cold and dry and don’t bring 
any rainfall. They are known as winter or N.E. Monsoons. The “seasonal reversal” of their wind direction 
is its distinct feature.

   –  Monsoons are found in northern Australia and eastern parts of Africa, too.
   –  Local Winds are those that blow over a very small area for a short period, as a result of local temperature 

and pressure differences. Since they have limited influence over a small area, they are known as “Local 
Winds”.
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LOCAL WINDS

NAME DISTRIBUTION EFFECT

(i) Loo Northern Plains of India Hot, scorching winds which make the summer days 
uncomfortable.
Causes heat strokes which may be sometimes fatal.

(ii) Chinook Blows down the eastern slopes 
of Rockies in North America 

Warm, dry winds, helps in melting the snow, thus 
known as “snow-eater; bringing in early spring.
Beneficial to the cattle ranches east of the Rockies 
keeping the grass snow free.

(iii) Foehn Blows down the Northern 
slopes of the Alps (leeward-
side)

Strong, warm, relatively dry wind, helps in melting the 
snow and ripening of the grapes.

(iv) Mistral Blows from the Massif 
Central of France towards the 
Mediterranean Sea 

Strong, cold, dry winds 
Brings down the temperature below freezing paint

  Variable Winds are related to pressure systems, blowing in different directions, guided by the pressure systems.  
They last for a few days, affecting a small area. They are so named because both their direction and velocity vary. 

  l Two examples of Variable winds are CYCLONES and ANTICYCLONES.

CYCLONES ANTICYCLONES

(i) Cyclones are centres of low pressure, with 
winds from the surrounding high pressure area, 
blowing into it.

Anticyclones are centres of high pressure from 
where winds blow out in all directions towards the 
surrounding low pressure areas.

(ii) Winds blow into a low pressure cell in an 
anti-clockwise direction in the N.H. and in a 
clockwise direction in the S.H.

Winds blow out of a high pressure cell in a 
clockwise direction in the N.H. and in an anti-
clockwise direction in the S.H.

(iii) They are associated with strong winds, cloudy 
skies and very heavy rain.

They are associated with clear skies, dry conditions 
and gentle breeze.

(iv) They may cause great damage to life and 
property.

They bring about pleasant weather.

  Cyclones are of two types – Tropical and Temperate Cyclones.
  l 	Cyclones	that	develop	in	the	tropical	regions	in	the	western	parts,	between	8°	N	to	20°	N	and	S,	are	known	

as Tropical Cyclones.
  l  Two examples of Variable winds are cyclones and anticyclones. Temperate Cyclones are found in the Sub-

Polar low pressure belt, where there is a convergence of the Warm Westerlies and the Cold Polar Easterlies.
   –  The warm, lighter air rises over the cold air which lies close to the ground. The “Zone of contact” 

between the two air masses of different densities which do not mix easily, is well marked, and is known 
as a “Front”.

TROPICAL CYCLONES TEMPERATE CYCLONES

(i) Originate in the Tropical Zone. Originate in the Temperate Zone.

(ii) More active in the summer season. More active in the winter season.

(iii) They are small in size and their diameter varies 
from	150	to	750	kms.

They are large in size and their diameter varies from 
800	to	1600	kms.

(iv) Pressure gradient is steep. Pressure gradient is gentle.

(v) Isobars are circular in shape. Isobars are elliptical in shape.

(vi) Velocity	is	high	–	100	to	200	km/hr. Velocity	is	less	–	30-40	km/hr.

(vii) Torrential rainfall and cloudiness for short 
period.

Light rainfall for several days.

(viii) Move from east to west. Move from west to east.

(ix) Thermal in origin. Frontal in origin.
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Key Words

  Monsoons: Large scale Land and Sea Breeze blowing over southern Asia, showing a distinct reversal in their 
direction, seasonally.

  On-Shore: Winds blowing from sea to land.
  Off-shore: Winds blowing from land to sea.
  Front: Zone of contact between two air masses of different properties.
  Cold wave:	a	rapid	fall	in	temperature	within	a	24	hour	period,	that	continues	for	a	few	days.

CHAPTER-14
HUMIDITY

Topic-1 Humidity, Precipitation and Types of Rainfall

Revision Notes

  Humidity can be referred to as the amount of water vapour present in a given volume of air, at any given time. 
“Humid” weather arises when large amounts of water vapour is present in the atmosphere.

  Types of Humidity
  l Humidity can be expressed in two ways: Relative humidity and Absolute Humidity. 
  l  Relative humidity tells us how much water vapour is in the air, compared to how much it could hold at that 

temperature.
  l It is a percentage of how much moisture the air could possibly hold.
  l The amount of vapour that can be contained in the air increases with temperature.
  l  Relative humidity only considers the invisible water vapour. Mists, clouds, fogs and aerosols of water do not 

count towards the measure of relative humidity of the air, although their presence is an indication that a 
body of air may be close to the dew point.

  l It is measured in percentage. 
  l The higher the percentage of relative humidity, the more humid (moist) the air feels, while a lower percentage 

usually feels drier. 
  l For	example,	a	relative	humidity	of	50	percent	means	the	air	is	holding	one	half	of	the	water	vapour	it	can	

hold.
  l A	reading	of	100	percent	relative	humidity	means	that	the	air	 is	 totally	saturated	with	water	vapour	and	

cannot hold any more, creating the possibility of rain.
  l This	doesn’t	mean	that	the	relative	humidity	must	be	100	percent	in	order	for	it	to	rain	—	it	must	be	100	

percent where the clouds are forming, but the relative humidity near the ground could be much less. 

   
RH=

actual vapour density

saturation vapour density
×100%

  l Relative humidity depends upon two factors:
   (i)  Amount of water vapour: Relative humidity increases if the amount of water vapour increases due to 

evaporation.

   (ii)  Temperature: If the temperature increases, the air expands and so the relative humidity decreases. On 
the other hand , when the temperature falls, the air contracts and  relative humidity increases. 

  l The relative humidity is higher in equatorial regions and desert areas have minimum relative humidity. 

  l Absolute humidity is the measure of water vapour (moisture) in the air, regardless of temperature. 

  l It is the mass of water vapour divided by the mass of dry air in a volume of air at a given temperature

AH=
mH O

Vnet

2 .  

  l The hotter the air is, the more water it can contain. Absolute humidity is expressed as grams of moisture per 
cubic meter of air (g/m3).
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  l The absolute humidity changes as air temperature or pressure changes, if the volume is not fixed.

  l Warm air can hold more water vapour whereas, cold air can hold less water vapour. Thus, humidity is 
closely related to temperature.

  Precipitation is a process through which the condensed water vapour, either in the form of 
water droplets or ice crystals, fall to the ground, under the influence of gravity.

  It occurs when the micro-mini water droplets or the ice crystals coalesce or merge to form larger 
rain droplets or snow-flakes, respectively.

  The main forms of precipitation are:

  l Rainfall

  l Snowfall

  l Hail 

   –  Rainfall – Precipitation that occurs in liquid form is rain. The smaller water droplets join or merge to 
form larger droplets which fall down to the Earth due to their weight. It is the most common form of 
precipitation.

   – Raindrops of smaller size with less force while falling, is “drizzle”.

   –  Snowfall - Precipitation composed of ice crystals, is called snow. It is a powdery mass. It usually occurs 
in winter in the cold climates of the middle and high latitudes and in the high mountains.

   –  Hail – Hail is generally associated with thunderstorms. Sometimes, strong vertical currents are formed 
inside clouds due to temperature differences. The currents toss the raindrops to the upper part of the 
cloud where it freezes and falls. It is pushed up a few times in this manner, until it grows in size layer by 
layer, into a `hailstone’. The hailstone becomes too heavy to be suspended in air for long and so it falls 
down, with rainfall. They cause severe damage to crops and property.

  Types of Rainfall

  l Any liquid or frozen water that forms in the atmosphere and falls back to the Earth is termed as precipitation.

  l The rising of air takes place under three different conditions which give rise to the three main types of 
rainfall.

  (1) Relief/ Orographic Rainfall

   –  It occurs under the following conditions.

   – Presence of a relief feature in the form of a mountain range or plateau.

   – Presence of rain bearing winds blowing transverse or at right angles to the range.

   – The winds are forced to ascend, will cool, gradually condense and lead to rainfall.

  l The “windward” side (the side facing the winds) receives more rain while the “leeward” side (opposite side) 
receives little or almost no rain. The relatively dry leeward side is known as the “rain-shadow region”.

  l A good Indian example of relief rainfall that occurs, is along the west coast of India and the western slopes 
of the Western Ghats, that receives rainfall from the Arabian Sea Branch of the South West Monsoons. Thus 
Mumbai	on	the	windward	side	gets	more	than	200	cms	of	annual	rain,	while	Pune	on	the	leeward	side	gets	
only	70	cm.
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  (2) Convectional Rainfall 
  l It occurs under the following conditions:

   –  Presence of high relative humidity.



Oswaal ICSE Revision Notes Chapterwise & Topicwise, GEOGRAPHY, Class-IX 41

   –  Formation of convection currents in the atmosphere due to local heating.

   –  The rising of the warm moist air leads to condensation, formation of thick clouds, giving heavy rainfall, 
lasting for a short time, with thunderstorms. 

  	 –	 	Occurs	every	afternoon,	between	2	to	4	pm,	in	the	equatorial	regions,	also	known	as	the	4 O’clock rain.

   –  This type of rainfall also occurs in the tropical grasslands and in the interiors of the continents in middle 
latitudes, in summer.

descends

descends

  (3) Cyclonic/Frontal Rainfall
  l  In tropical regions “Cyclones” are centres of low pressure with strong rising currents of air.

   –  The rising air cools, condenses and gives heavy rainfall, accompanied by strong winds coming in from 
the surrounding area.

  l In temperate regions of the middle latitudes, the meeting of warm Westerlies and the cold Polar winds give 
rise to formation of “fronts”.

   –  The warm air rises over the cold air, cools, condenses and forms thick clouds, which bring rain.

   –  The rainfall associated with temperate cyclones is much lighter and lasts for a longer period.

   –  Such “temperate depressions” or “frontal rainfall”, is experienced in Western Europe and the United 
Kingdom.

Front

Frontal Rainfall

Key Words

  Humidity: The amount of water vapour present in the atmosphere.

  Precipitation: Process by which condensed water vapour from the atmosphere falls back to Earth.

  Rain shadow region: The region opposite side of the windward side of a mountain which receives very little 
rainfall.

  4 o’clock Rain: Convectional	rainfall	accompanied	by	thunderstorms	in	the	Equatorial	regions	at	4	O’clock,	every	
day.

  Front: Zone of contact between warm and cold air, of different densities.
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Topic-2 Condensation

Revision Notes

  Condensation 

  l  Condensation is a process by which water vapour changes from gaseous state to liquid state.
  l  The surface for condensation of water vapour is provided by the condensation nuclei which are present in 

large number in the atmosphere.
  l  Hence, the condensation of water vapours in the atmosphere takes place only, if sufficient number of 

condensation nuclei are present.
  l  When moist air is cooled, it may reach a level when its capacity to hold water vapour ceases (Saturation Point 

=	100%	Relative	Humidity	=	Dew	Point	reached).	
  l Then, the excess water vapour condenses into liquid form. If it directly condenses into solid form, it is known 

as sublimation.
  l  In other words, condensation generally occurs in the atmosphere when warm air rises, cools and loses its 

capacity to hold water vapour. As a result, excess water vapour condenses to form cloud droplets.
  l It is the opposite of evaporation. 
  l This stage is vital because it is the cloud formation stage. 
  l Cooler temperatures are essential for condensation to happen because as long as the temperature in the 

atmosphere is high, it can hold the water vapour and delay condensation.
  Prerequisite Conditions for Condensation:

  l Sufficient amount of water vapours should be available in the air.
  l Saturation of air is achieved by decreasing the temperature or by adding water vapour into it.
  l  Sufficient number of condensation nuclei should be available.
  Types of Condensation:
  (i) Dew: Dew forms directly by condensation near the ground, when the surface has been cooled by outgoing 

radiation.
  l  Dew formation mainly occurs when the nights are clear and wind is calm. Generally, dew forms on the grass, 

on leaves of the plants and any other solid object near the ground surface.
  l Conditions favourable for dew: 
   (a) Radiational cooling during night
   (b) Calm conditions / light winds 
   (c) Clear sky, cool and long nights 
   (d) Sufficient availability of water vapours 
  l  Conditions not favourable for dew:
   (a) Cloudy sky, 
   (b) Strong surface winds, 
   (c) Presence of cyclonic circulation, and  
   (d) Warm advection 
  (ii) Fog: Fog results from the condensation of atmospheric water vapours into water droplets that remain 

suspended in the air in sufficient concentrations to reduce the surface visibility.
  l Fog is simply a cloud layer very close to the surface. It is a major hazard in the industrial area.
  l  It is very common during winter.
  l  It is also very common near coastal areas.
  l  Conditions Favourable for Fog:
   (a) Excessive moisture, relative humidity should be greater than 75 per cent. 
   (b) Calm / light winds and 
   (c) Anti-cyclonic winds 
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  (iii) Frost:	Frost	occurs	when	dew	point	of	the	air	falls	below	freezing	point	(0°C).
  l 	When	 condensation	 starts	with	 temperature	 below	 0°C,	 the	water	 vapours	 in	 the	 air	 pass	 directly	 from	

gaseous to solid state (sublimation).
  l  Frost may be light or heavy. When the frost is heavy, crops are damaged. It is also called killing frost. 
  l  Frosty nights are more common during winter season in north-west India. 
  l  The crops, which are sensitive to low temperature, injury, suffer a great damage.
  (iv) Mist: Mist is a phenomenon caused by small droplets of water suspended in air. Physically, it is an example 

of a dispersion.
  l  The difference between the mist and fog is that mist contains more moisture than fog.
  l  In mist each nuclei contains a thicker layer of moisture.
  l  Mists are frequent over mountains as the rising warm air up the slopes meets a cold surface.
  l Mist is also formed by water droplets, but with less merging or coalescing. This means mist is less dense and 

quicker to dissipate.
  l  Fogs are drier than mist and they are prevalent where warm currents of air come in contact with cold 

currents.
  l  In mist visibility is more than one kilometre but less than two kilometres.
  (v) Cloud: Cloud is a mass of minute water droplets or tiny crystals of ice formed by the condensation of the 

water vapour in free air at considerable elevations.
  l  Clouds are caused mainly by the adiabatic cooling of air below its dew point.
  l  As the clouds are formed at some height over the surface of the earth, they take various shapes. 
  l  According to their height, expanse, density and transparency or opaqueness clouds are grouped under four 

types :
   (a) Cirrus:	Cirrus	clouds	are	formed	at	high	altitudes	(8,000	–	12,000	m).	
    - They are thin and detached clouds having a feathery appearance.
    - They are always white in colour.
   (b) Cumulus: Cumulus clouds look like cotton wool.
	 	 	 	 -	 They	are	generally	formed	at	a	height	of	4,000	-7,000	m.
    - They exist in patches and can be seen scattered here and there. 
    - They have a flat base
   (c) Stratus: As their name implies, these are layered clouds covering large portions of the Sky.
    -  These clouds are generally formed either due to loss of heat or the mixing of air masses with 

different temperatures.
   (d) Nimbus: Nimbus clouds are black or dark gray. 
    - They form at middle levels or very near to the surface of the Earth.
    - These are extremely dense and opaque to the rays of the Sun.
    - Sometimes, the clouds are so low that they seem to touch the ground.
    - Nimbus clouds are shapeless masses of thick vapour.

Key Words

  Condensation: It is a process by which water vapour changes from gaseous state to liquid state.
   Sublimation: The process of changing from a solid to a gas without passing through an intermediate liquid 

phase.
  Nuclei: Nuclei are tiny solid and liquid particles of matter on which condensation or deposition of water vapour 

takes place.

UNIT – V : POLLUTION

CHAPTER-15
TYPES OF POLLUTION AND THEIR SOURCES

Revision Notes

  Pollution refers to an undesirable change in the physical, chemical or biological characteristics of the air, water 
and soil that can be harmful for the health and survival of humans and animals and the environment, as a whole.
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  Pollutants are substances that are released into the biosphere that pollute air, water and soil in such a way that 
they affect the natural environment and the normal functioning of the ecosystems, adversely.

  Pollution can be divided into the following categories: 

  Primary Pollution: Directly introduced  into the environment, such as carbon monoxide, sulphur dioxide, ash, 
smoke, dust and CO2.

  Secondary pollutants: Created by atmospheric reactions of primary pollutants, undergoing a chemical change 
such as, nitrogen oxide, aerosols, peroxyacetyl nitrate and ozone.

  Biodegradable pollutants: Sewage, domestic garbage, etc. 

  Non-Biodegradable pollutants: plastics, chemical fertilizers, pesticides, glass, etc. 

  Natural pollutants: Released through natural disasters or any other phenomenon such as carbon dioxide, 
nitrogen oxide, methane, etc.

  Anthropogenic Pollutants: Released through man’s activities such as pesticides, chemical fertilizers, etc.

  The major sources of pollution are:

  Natural sources: These include volcanic eruptions, forest fires, etc.

  Anthropogenic or Man – Made sources: These include industrial pollution, thermal, power plants, chimneys, 
stoves, vehicles, burning of farm waste, etc.

TYPE OF POLLUTION  SOURCES

(i) Noise or sound pollution 
refers to the unwanted or 
displeasing sound usually 
created by human activities 
or even naturally, causing 
discomfort and disrupts the 
balance of living beings.

 y Traffic – Repeated blowing of horns and sounds of engines of the 
vehicles.

 y Factories – Sounds of machines, generators, drilling and blasting 
machinery and heavy Earth moving machinery.

 y Construction sites – Machines dragging of equipment, power 
generators, etc.

 y Loudspeakers – Used for political and social events.
 y Airports – Take off and landing of planes vehicles supersonic 

aircraft, etc.

(ii) Air Pollution may be defined 
as the introduction of solid 
particles and harmful gases, 
such as chemicals from 
factories, dust and smoke, 
which harm and cause 
discomfort to human beings, 
animals, plants and the 
natural environment. 

 y Vehicular Pollution– Includes carbon monoxide which is a product 
of natural gases and coal combination. Gasoline powered  vehicles 
emit sulphur dioxide and lead, diesel engines emit particulate 
matter, sulphur dioxide and nitrogen oxide.

 y Industrial pollution – includes nitrogen oxide from diesel fuelled 
engines, brick kilns and CFCs through air conditioners, spray 
aerosols and refrigerators.

 y Burning of Garbage – Emits gases like carbon dioxide, sulphur 
dioxide, nitrogen oxides and dust and smoke. 

(iii) Water pollution is the 
contamination of water 
bodies such as rivers, ponds, 
lakes, seas and oceans, 
through release of waste 
products and pollutants into 
surface run – off leading 
to rivers, waste water 
discharges and oil spills, 
usually as a result of human 
activities. Natural causes such 
as volcanic eruptions and 
earthquakes also contaminate 
water.

 y Domestic waste including household detergents and other toxic 
chemicals, find their way into water bodies through sewage and 
drainage systems causing harm to aquatic life. It also includes 
sewage waste when phosphates enter the water bodies, they 
promote rapid growth of “algae : Aquatic weeds multiply rapidly 
which causes depletion of oxygen. This process is known as 
“eutrophication”. 

 y Industrial waste include a wide variety of inorganic and organic 
pollutants that are present in effluents from industries such as 
tanneries, fertilizer factories, oil refineries, paper and pulp and steel 
industries, non-ferrous industries effluents such as lead, mercury 
and manganese and mining activities.
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(iv) Soil pollution or land 
pollution is the deterioration 
of soil quality caused by 
penetration of pesticides 
and insecticides into the soil. 
Land pollution is brought 
about by the misuse of land 
through human  activities 
such as industrialization, 
urbanization and dumping of 
solid wastes.

 y Chemical fertilizers may get into the soil and contaminate it. 
Enriched by fertilizers, rivers and lakes undergo the process of 
“eutrophication”. The fertilizers applied to the fields, reach these 
water bodies as run-off. The chemical fertilizers disturb the whole 
mineral pattern of the plant.

 y Biomedical waste consists of hospital wastes such as organic 
substances, chemicals needles, plastics which are unsafe and 
infectious.

 y Pesticides are chemical substances or disinfectants used to kill pests, 
such as DDT, Aldrin, etc. The addition of pesticides and insecticides 
make the soil toxic and infertile. They also enter water bodies as run 
off.

(v) Radiation pollution is caused 
by radioactive materials 
which emit invisible 
radiation released into the 
environment through human 
activities, which is known 
as radioactivity. There are 
natural radioactive pollutants 
such as ultraviolet rays in the 
atmosphere and man made 
radioactive pollutants such 
as those emitted through 
nuclear reactors, atomic tests 
nuclear bombs etc.

 y X-Rays help doctors to diagnose human skeletal disorders. But they 
are high energy radiation which may have a destructive effect on 
living tissues and cause DNA damage, too. 

 y Radioactive fallouts from Nuclear Plants. 
 ⇒ Nuclear waste handling and disposal may generate low to 

medium radiation over a long period of time, if done carelessly.
 ⇒ Mining of radioactive ores such as uranium generates radioactive 

by-products.
 ⇒ Testing of Nuclear Weapons emits radioactive waste.
 ⇒ Nuclear accidents such as the Chernobyl Nuclear Explosion in 

1986, the worst ever nuclear disaster in history. Other accidents 
include the Three Mile Island accident near Pennsylvania, USA, in 
1979 and the more recent Fukushima Daiichi nuclear disaster in 
Japan	in	2011.	

Key Words 
  Pollution: Deterioration in the quality of air, water and soil through introduction of undesirable substances , that 

can be harmful for humans animals and environment. 

  Pollutants: Substances that pollute air, water and soil.

  Anthropogenic: Environmental change caused or influenced by people, either directly or indirectly.

  Algae: Type of plant like living things that can make food from sunlight by photosynthesis.

  Eutrophication: When a body of water becomes excessively enriched with nutrients, it induces excessive growth 
of algae, which results  in oxygen depletion in the water body.

CHAPTER-16
EFFECTS OF POLLUTION AND  

PREVENTIVE MEASURES

Revision Notes

  All the different types of pollution have an impact on all living beings and their environment. It leads to 
environmental degradation. 

  Effects of Air Pollution:
  l Acid rain: It is the deposition of acidic components in rain, snow, fog, dew and dry particles.
   –  Acid deposition is caused mainly by sulphur and nitrogen emission which arise out of burning of fossil 

fuels like coal and petroleum in thermal power plants, smelters and automobiles.
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   –  Sulphur dioxide and nitrogen oxides released into the atmosphere combine with water vapour and 
oxygen to form weak sulphuric and nitric acid.

   –  Winds may spread these acidic solutions across the atmosphere.

   –  Acid rain drains into the water bodies, making the water toxic for aquatic life and that again affects the 
food chain.

   –  Acid Rain also affects soil and its productivity. It damages vegetation, specially at high altitudes 
surrounded by clouds and fog.

   –  We can prevent acid rain by reducing pollution by using eco-friendly energy resources, carpooling, 
biking and using public transport.

  l Ozone pollution : Tropospheric ozone is formed when hydrocarbons and nitrogen oxide from vehicle 
exhausts react in sunlight, break down and release atoms that combine with oxygen molecules, damages 
vegetation and  reduces crop yields.

   –  Chlorofluorocarbons that are used as a coolant in air conditioners and refrigerators, aerosol sprays, 
cause depletion of ozone in the Stratosphere. This leads to more UV rays reaching the Earth’s surface, 
leading to risk of skin cancers, cataracts of the eye and sunburn.

  l Global Warming : Increase in carbon dioxide emission and other greenhouse gases like methane, nitrogen 
oxide and CFCs and water vapour are responsible for increasing the global atmospheric temperatures, 
unusually. This is known as Global Warming. The increase in greenhouse gases is a result of human activities. 
It has resulted in melting of polar  ice – caps, rise in sea level, submergence of islands and coastal areas, loss 
of wetlands and mangrove forest. 

  Effect on human health :

   –  Inhalation of carbon monoxide causes nausea, vomiting, severe headaches, chest pain, etc.

   –  Increased carbon dioxide in the atmosphere can lead to kidney damage, severe headaches, strain on the 
heart, etc.

   –  Nitrogen oxide when inhaled causes irritation and inflammation of lungs and also leads to acid rain.

   –  Hydrocarbons in the atmosphere cause hypertension, respiratory problems and irritation to eyes, nose 
and throat.

   – Suspended particulate matter (soot, smoke) causes asthma, cancer, irritation of eyes

   –  Common metals like lead, mercury and zinc are also released into the atmosphere. Mercury causes 
nervous disorder, memory loss, eye and liver deformation. Lead toxicity leads to damage of liver and 
kidneys, anaemia. Cadmium affects the heart, liver and kidneys.

   –  Coal dust from coal mines causes black lung cancer and Asbestos dust causes Asbestosis and cancer in 
human beings.

   –  Fog, intensified by pollution from industrial emission and vehicular exhausts, leads to the formation of 
SMOG. It causes bronchitis, asthma and even heart problems.

  Effects of Water Pollution: When pollutants enter into the water, they undergo certain reactions, which makes it 
hazardous for consumption. 

  l Effect on Environments

   –  Eutrophication – introduction of nutrients and chemicals through discharge of domestic sewage, 
industrial effluents and fertilizers for agricultural fields, leads to phenomenal growth of phytoplankton 
and algae, thereby reducing the penetration of oxygen, resulting in death of many of the organisms.

   – Biomagnification means increasing the quantity of various toxic substances along the food chain.

   – Industrial effluents add poisonous chemicals such as arsenic, mercury, lead, etc., which kill aquatic life.

   –  Thermal pollution is caused when hot water from factories is released into water bodies, thereby 
increasing the temperature, depleting oxygen and killing the aquatic life present.

   – Oil spills release toxic chemicals, leading to death of marine life and also the birds that feed on the fish. 
  l Effect on Humans:

   – Polluted waters spread epidemics like cholera, hepatitis, diarrhoea, etc.

   –  Vector – borne diseases caused by insects that breed near water bodies are malaria, filaria, etc.

   –  Mosquitoes breed in stagnant waters and cause malaria, dengue and yellow fever. 
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   –  Discharge of sewage and farm waste contains pathogens and viruses, causing water borne diseases.

   –  Mercury enters water naturally as well as through industrial effluents. It damages the nervous system, 
liver and eyes and causes deformity in  infants. The Minamata Disease is a form of mercury poisoning 
which leads to loss of sensation on finger and toe tips, difficulty in walking, slurred speech, reduced 
vision, and hearing loss.

   –  Fluoride causes dental fluorosis, joint stiffness and “knock – knee” syndrome.

   –  The arsenic contamination of groundwater causes “Arsenicosis” or mild nausea, mental disorder, ulcers 
and liver damage.

  Effects of Soil Pollution:   
  Soil pollution is caused by excessive use of chemical fertilizers and pesticides for growing crops. These harmful 

chemicals enter the food chains and affect humans and animals, indirectly.
  l Effects on the Environment and Humans:

   – Nitrogenous fertilizers produce toxic nitrate and nitrite in leaves.

   –  Chemicals such as DDT and Aldrin  and Heptachlor enter the food chain and cause cancer, damage the 
liver and reproductive organs. 

   – Chemicals percolate and contaminate ground water resources.

   –  Solid waste from agricultural, industrial and urban areas consisting of rubber, glass, and radioactive 
material make the soil toxic. All this leads to loss of fertility and productivity of soil.

   –  Soil contains many pathogenic bacteria, which are transmitted to man by the consumption of fruits and 
vegetables, causing various types of diseases.

  Effects of Noise Pollution:
  l Effects on Environment :

   –  Very high level sound and noise can cause cracks in old archaeological buildings, can break glass panes 
and cause vibrations in concrete  structures.

  l Effect on Humans :

   – Continuous exposure to high level sounds can cause deafness and moderate hearing defects.
   –  Continuous exposure to high level sounds can cause annoyance, fatigue, interrupted blood circulation  

and mental illness.

   –  Noise pollution produced by aircraft and turbines may cause biochemical changes in human beings, if 
exposed for more than four hours.

   – Industrial workers exposed to high noise levels are subjected to hypertension.
  Effects of Radioactive Pollution:
  l Effects on Environment :

   – Damages the environment and remains there for several years.
   –  Leakage from nuclear installations enters the atmosphere and pollutes it. The liquid effluents 

contaminate the water bodies. They enter the body of the living organism through the food chain.
  l Effects on Humans

   –  They cause Genetic Variation. The damage caused is often seen in the offsprings and may be transmitted 
to many generations.

   – Somatic Variation - Short term exposure can cause lung cancer, brain cancer, defective eyesight, etc. 
   –  The survivors of the nuclear bombing at Nagasaki and Hiroshima have been afflicted with cataract, 

leukemia and malignant tumours.
  Protective Measures:
  l Carpools : Going to work, college or schools in the same area in carpools will help save fuel and reduce 

greenhouse gas emission in cities.
  l Promotion of public Transport : Use of public transport reduces air pollution as well as traffic congestion. 

   – It is economical and environmentally friendly because trains run on electricity and most buses on CNG.
  l No smoking Zone : Creation of “No smoking Zones” is absolutely necessary, especially at hospitals, 

universities, schools and public places such as parks, cinema halls, etc. 
  l Restricted use of Fossil Fuels : The use of fossil fuels like coal should be reduced or substituted with 

alternative sources such as hydrogen, methane, methanol and “compressed natural gas” or CNG. They do 
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not produce carbon monoxide and reduce CO2 emissions greatly. The burning of fossil fuels contributes to 
acid rain and global warming.

  l Saving Energy : We must save energy in our homes in the following ways or steps. 

   – Switch off lights and fans and other gadgets, when not in use.
   – Closing the tap when not in use.
   –  Buy appliances that use less energy and also have less greenhouse gas emissions.
   – Drive smart. Use brakes and accelerator sparingly and turn off engine at traffic signals.
   – Get your vehicles tested regularly.
  l Encouragement of Organic Farming : Organic farming uses organic fertilizers like green manure and 

compost that keep fertility of soil and nutrients of fruits and vegetables intact. Added to this, processes like 
crop rotation and integrated pest management are used instead of chemical fertilizers and pesticides.

Key Words

  Acid Rain : Rain mixed with sulphur and nitrogen oxides in the atmosphere forming acid causing environmental 
harm. 

  Biomagnification : Concentration of toxins, such as pesticides at successively higher levels in a food chain. 
  Arsenicosis: Poisoning caused by presence of arsenic in the body.
  Asbestosis : A lung disease caused by the inhalation of asbestos particles. 
  Pathogens:  A bacterium, virus that can cause disease.
  Genetic : Relating to genes or heredity.
  Somatic : Relating to the body, especially as distinct from the mind.

UNIT – VI : NATURAL REGIONS OF  THE WORLD

CHAPTER-17
NATURAL REGIONS OF THE WORLD

Topic-1 Equatorial Region, Tropical Deserts, Tropical 
Monsoon

Revision Notes

  A natural region may be defined as a homogeneous unit in which climatic conditions, soil, natural vegetation and 
human activities are uniform. There may, however, be slight variations within each climatic region.

  A major natural region is described on the basis of the prevailing climatic conditions. 

  The major natural regions are named after the prevalent type of natural vegetations. 

  The two important elements of climate are temperature and rainfall.

  Since temperature conditions are related to latitude of a place, four thermal regions have been identified on its 
basis	–	The	Tropical	Region	(30°	N	to	30°	S),	The	Sub-Tropical	Regions	(30°	to	45° latitudes in each hemisphere), 
The	Cool	Temperate	Regions	(45° to 65° latitudes in both hemispheres), and The Polar Regions (65° and the Poles).

  Human activities are closely related to the climatic conditions of a region, specially if they are primary activities 
such as agriculture, forestry and animal rearing.

  However, human response to a particular region and its climate has changed with time. For example, people 
in the tropical deserts who were nomadic tribes depended on animal rearing. Gradually, they learnt the art of 
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cultivating and started growing crops. Thus, grew the civilization of the Nile valley.

THE MAJOR NATURAL REGIONS OF THE WORLD

Location/area Climate Natural Vegetation Human Adaptation

1. EQUATORIAL REGION

 y Extends	10°	N	–	10°	S	 

Africa – Zaire Basin, 

Guinea Coast S. 

America – Amazon 

Basin – Malaysia  

Asia – Indonesia Papua   

 y Uniformly high 

temperature.

 y Heavy rainfall 

throughout the year.

 y Temperature – 25° C  

–	30° C.

 y Rainfall	–	150	cm	to	350	

cm.

 y Two rainfall maxima 

months – March and 

September.

 y Convectional type of 

rainfall	everyday	at	4	

O’clock.

 y Tropical Rain – forest, 

known as SELVAS in 

the Amazon Basin.

 y Evergreen forest – trees 

have no distinct leaf 

shedding period.

 y Three tiered structure – 

tall trees at the top 

 y Broad leaves, 

hardwood trees.

 y E.g. Mahogany, Ebony, 

Rosewood rubber and 

Cinchona.

 y Shifting Agriculture is 

practised – crops are 

tapioca, yam, maize, 

banana.

 y The Europeans 

introduced Plantation 

Agriculture in Africa 

and Asia.

 y Rubber is grown 

in Malaysia and 

Indonesia. 

 y Cocoa is grown in West 

Africa along with oil 

palms, yams, bananas 

and cassava.

2. TROPICAL DESERTS (HOT, DRY DESERT)

 y Extends between 15° to 
30°	N	and	S.	

 y Asia – Arabian and 
Thar Deserts. 

 y N. Africa – Sahara and 
Kalahari	

 y N. America- Mexican, 
Sonoran, Mojave, 
California 

 y S. America – Atacama 
Desert 

 y Australia – Great 
Australian

 y Diurnal range of 

temperature is higher 

than annual range.

 y Hottest temperatures 

–	30° C to 35° C 

 y Annual rain less than 

25 cm 

 y Lies in the western 

coasts of the Trade 

wind belts 

 y Violent thunder-storms 

of the convectional 

type is common.

 y “Xerophytic” plants 
– thorny leathery, 
with deep roots to 
obtain water from the 
underground. 

 y Main trees are cacti, 
acacia, date palm, short 
grasses and scrub.

 y Irrigation has 
greatly helped in the 
cultivation of crops 
here.

 y The Aswan Dam across 
the Nile has enabled 
farmers to grow 
multiple crops like 
cotton, wheat, maize. 

 y Dams across the Indus 
in Asia has led to 
farming of cotton, rice 
wheat, etc.

3. TROPICAL MONSOON REGION

 y Extends between 
10°	to	25°	N	and	S.	
Asia – India, Pakistan, 
Bangladesh, Sri Lanka 
Myanmar, Laos 

 y Northern Australia.

 y Hot summers, cool 

winters.

 y Rainfall in summers 

from South-West 

Monsoons – June to 

September.

 y Rainfall varies between 

25	cm	–	250	cm.

 y Reversal of winds is 

noticed in winter as the 

N.E. Monsoon winds.

 y Forests are not 
so dense, trees of 
deciduous type.

 y Trees found in pure 
stands.

 y Main trees are Teak, 
Sal, Sandalwood and 
Bamboo.

 y Intensive farming is 
practised – small forms 
with multiple cropping. 

 y Rice, jute, sugarcane 
are the main crops. 

 y Tea and coffee are 
important plantation 
crops.
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Key Words

  Natural Region : A uniform region with similar climatic, soil and natural vegetation characteristic. 
  Shifting Agriculture : A system of farming in which plots of forested land is cleared, cultivated temporarily, then 

abandoned for a new area, until its fertility has been naturally restored.
  Plantation Agriculture : A form of commercial farming, where a single cash crop is grown purely meant for sale. 

Rubber, tea, coffee, spices are some examples of crops grown.
  Xerophytic : Species of plant that can adapt itself to an environment with very little water such as deserts or ice/

snow covered regions, e.g. cacti.

  Deciduous Trees : Trees shedding leaves annually, broad leaved and hardwood trunks.

Topic-2 Natural Regions Of The World

Revision Notes

1. TROPICAL GRASSLANDS (STEPPE TYPE)

Extends	between	10°	to	
20°	N	and	S.	S	America	
–Brazilian Highlands, 
Paraguay, Guiana High- 
lands etc. Africa – Sudan , 
Angola Malawi  Tanzania,  
Kenya	etc	Australia-	N.	
Territory & Queensland

•	 Hot, wet summer, cool, 
dry winters 

•	 Mean summer 
temperature	is	30°C	
and winter is 15°C 

•	 Rainfall ranges 
between	25	cm	to	150	
cm. 

•	 Hottest months in 
N. Hemisphere is 
April or May and in 
S. Hemisphere it is 
October or November 

•	 Vegetation is tall 
grasses	8-10	feet	high	
with scattered trees. 

•	 It is also know as “ 
Parkland” or “Bush –
veld”. 

•	 Trees are of deciduous 
type 

•	 Vegetation is known as 
“Campos” in Llanos” 
in Venezuela and “ 
savanna” in Africa 

•	 Important trees are  
Acacia and Baobab

•	 Cattle rearing is 
the most important 
occupation . In Africa, 
the “Masai” are a 
nomadic cattle rearing 
tribe. 

•	 Primitive Agriculture 
is also practised –crops 
grown are Maize, 
Millets, Cotton and 
Tobacco 

•	 Plantation Agriculture 
has been introduced 
where Sisal, Hemp and 
Oil palm is grown.

•	 Commercial Livestock 
Ranching is practiced 
in Queensland and 
Australia.  

2. MEDITERRANEAN REGION

Located	-30°	to	45°	N	and	
S. On the Western margins 
of the continents Europe – 
Portugal, Spain S. France, 
Italy, Greece, N. America, 
California  
S. America, Central Chile 

•	 Hot , day summers 
cool, wet winters 

•	 Winter rainfall is 
brought by Westerlies. 

•	 Many local winds – 
Sirocco, Mistral, Bora 

•	 Vegetation consists 
of trees, shrubs and 
grass or “Marquis” 
Vegetation.

•	 Trees are xerophytes. 
•	 Main trees are Cork, 

Oak, Laurel, Olive 
Lavender 

•	 Eucalyptus most 
common in Australia  

•	 Orchard farming is the 
most important types 
of occupation 

•	 Citrus fruits 
like Lemons, 
Oranges,Plums, 
Peaches are grown. 

•	 Intensive Agriculture 
is Practised Wheat 
and Rice are grown 
practised. 

•	 “Viticulture” is 
important here which 
is Processing of Grapes 
to make  Wine.
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3. TEMPERATE CONTINENTAL (STEPPE TYPE)

Located in the interior of 
the	Continent	40°	-	55°	N	
and S. N. America-Prairies
S. America-
Pampas
Africa-
Velds
Asia-
Steppes

•	 Continental climate with 
extreme of temperature.

•	 Hottest month has 
temperature of 15°-25°C 
and	coldest-0°

•	 Diurnal Range is also 
high.

•	 Rainfall is Conventional 
25-60cms.	

•	 Treeless area.
•	 Various species of 

grasses depending on 
amount of rainfall.

•	 Willows, Alders and 
Poplars are found 
along water fronts.

•	 Nomadic tribes practice 
herding. They are the 
Kirghiz,	Kazakhs	and	
Kalmyks.

•	 Extensive mechanised 
Wheat cultivation is 
practised in the Prairies 
Pampas, Steppes etc.

•	 Pastoral farming is 
done in the Pampas in 
S.	America	Known	for	
Beef production. 

4. TAIGA (COOL TEMPERATE VEGETATION CONTINENTAL TYPE)

Location/Area Climate Natural Vegetation Natural Vegetation
 

-Broad continuous belt 
between	55	°to	70°	North.
-Northern parts of North 
America, Asia, Europe

•	 Long, cold winters for 
six months

•	 Short, warm summer 3 
to	4	months

•	 Summer temperature 
are	20°C	and	longer	
days.

•	 Rainfall	-25	to	100	cm	
of Cyclonic type

•	 Snow in winters
•	 Blizzards are common 

in Canada.

•	 Evergreen forest of 
softwood tree.

•	 Coniferous trees, 
sloping branches, 
needle like leaves.

•	 Main species are Pine. 
Fir, Spruce, Larch.

•	 Lumbering is the most 
important type of 
occupation.

•	 Agriculture is limited 
due to short growing 
season.

•	 Barley, Oats, Rye, 
Potatoes, Beetroots 
etc. are grown in the 
lowland areas.

5. Tundra (Cold Desert)

•	 Occurs in the North 
Polar region North 
of the Arctic Circle 
(66½°N)

•	 Northern Canada, 
Alaska and Greenland. 

•	 “Tundra ”in Russian 
means” flat treeless 
plain”

•	 Long severely, cold 
winters	for	9	to	10	
months

•	 Temperatures -35° to 
-40°C

•	 Short summers of 2-3 
months	with	10°C	
Temperature.

•	 Scanty, cyclonic 
rainfall in summer of 
25cm

•	 Snowfall during 
Winters.

•	 Flat treeless boggy 
plains.

•	 Common type of 
vegetation is Mosses, 
Lichens and Grasses.

•	 Bushes bearing 
Berries and some 
flower bloom during 
Summer.

•	 Tree like Birch Willows 
Junipers Alders are 
found in the southern 
part.

•	 Agriculture impossible 
due to permanent 
frost, and infertile soil.

•	 Main occupation is 
Hunting and Fishing .

•	 A new hardy species 
of Wheat with short 
growing season have 
been introduced in 
Siberia and in Russia.
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