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PHYSICAL GEOGRAPHY

» UNIVERSE

TheUniverseis dl of space and ime and thear
contents, induding planets, gars, galaxies, and all
other forms of matter and energy. While the spatia
size of the entire Universe is still unknown, it is
possible to measure the observable universe.

The earliest scientific modds of the Universe
were developed by andent  Greek and Indian
philosophesand were geocentric, placing Earth &
the centre of the Universe. Over the centuries, more
precise astronomica observations led Nicolaus
Copeanicusto develop thehediocentric mode with
theSunda the centre of theSolar System. In
developing the law of universal gravitation, Sr Isaac
Newton buit upon Copenicus work as well as
observations by Tycho Brahe and bhanes
Kepler's laws of planetary motion.

Further observationd improvements led to the redlization tha the Sun is one of hundeds of
billionsof starsin the Milky Way, which is oneof at least hundeeds of billionsof galaxiesin the
Universe. Many of the stars in our galaxy have plands. At the largest scale galaxies are
distributed uniformly and the same in al directions meaning that the Universe has neither an
edgenor a center. At smaller scales, gdaxies are distributed in duders and supaclugers which
form immense filaments and vodsin space, creating a vast foam-like structure. Discoveries in
the early 20th century have suggested tha the Universe had a beginning and tha space has been
expanding snce then, and is currently gill expanding a an increasing rate.

TheBig Bang theory is the prevailing coamological description of the development of the
Universe. Unde this theory, space and time emerged together 13.7920.021 bilion years ago
with a fixed amount of energy and matter that has become less dense as the Universe has
expanded. After an initial accelerated expanson & around 10~ seconds and the separation of
the four known fundamental forces, the Universe gradually cooled and continued to expand,
allowing the first subatomic paticles and ssmple atoms to form. Dark matter gradudly gathered
forming afoam-like structure of filaments and vadsunde theinfluence of gravity. Giant clouds
of hydrogen and helium were gradudly drawn to the places where dark matter was mos dense,
forming thefirst galaxies, stars, and everything else seen today. It is possible to see objects tha
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are now further away than 13.799billion light-years because space itself has expandeal, and it is
still expanding today. This means tha objects which are now up to 46 hillion light years away
can dill be seen in their distant past, because in the past when thear light was emitted, they were
much doser to the Earth.

From studying the movement of galaxies, it has been discovered tha the universe contains
much more matter than is accounted for by visible objects, stars, galaxies, nebulas and
interstellar gas. This unseen matter is known as dark matter (dark means tha there is a wide
range of strongindirect evidencetha it exists, but we have not yet detected it directly).
TheCDM mode is the mog widdy accepted modd of our universe. It suggests tha
about69.2%1.2%[2015] of the mass and energy in the universe is a coanological congant (or,
in extendonsto CDM, other forms of dark energy such as a scalar field) which is responsgble for
the current expanson of space, and about 25.8% [2015] is dark matter. Ordinary ("baryonic")
matter is therefore only 4.9% [2013 of the physical universe. Stars, planets, and visible gas
cloudsonly form about6% of ordinary matter, or about0.3%of the entire universe.

There are many competing hypotheses about the ultimate fate of the universe and about
wha, if anything, preceded the Big Bang, while other physicists and philosophes refuse to
speculate, doubing tha information about prior states will ever be accessible. Some physicists
have suggested variousmultiverse hypotheses, in which the Universe might be one among
many universes tha likewise exist.

THE BIG BANG THEORY

The Big Bang theory is an effort to explain wha hgppened at the very beginning of our
universe. Discoveries in astronomny and physics have shown beyond a reasonable doubtthat our
universe did in fact have a beginning. Prior to that moment there was nothing; during and after
tha moment there was something: our universe. The big bang theory is an effort to explain wha
haopened duiing and dter tha moment.

According to the standard theory, our universe sprang into existence as "singularity”
around 13.7 blionyears ago.

What is a " singularity” and where does it come from? Well, to be honest, we dont
know for sure. Singularities are zones which defy our current undestanding of physics. They are
thoudht to exist at the core of "black holes." Black holes are areas of intense gravitationd
pressure. The pressure is thought to be so intense tha finite matter is actudly squished into
infinite dengty (a mathematical concept which truly boggdes the mind). These zones of infinite
dengty are called "singularities." Our universe is thoudt to have begun as an infinitesimally
small, infinitely hot, infinitely dense, something - a singularity. Where did it come from? We
dont know. Why did it appearWe dont know.

After itsinitial appearance, it appaently inflated (the"Big Bang"), expandad and cooled,
going from very, very small and very, very hot, to the size and temperature of our current
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universe. It continues to expand and cool to this day and we are indde of it: incredible creatures
living on a uniqueplanet, circling a beautiful star clugered together with several hunded billion
other stars in a galaxy soaing through the cosmos, all of which is inside of an expanding
universe tha began as an infinitessmal singularity which appeared out of nowhere for reasons
unknown. This is the Big Bang theory.

Big Bang Theory - Common Misconceptions

There are many misconceptions surrounding the Big Bang theory. For example, we tend
to imagine a giant exploson. Experts however say tha there was no exploson; there was (and
continues to be) an expanson. Rather than imagining a baloon poppng and releasing its
contents, imagine a balloon expanding: an infinitesimally small baloonexpanding to the size of
our current universe.

Anothe misconagption is tha we tend to image the singularity as a little fireball
appearing somewhere in space. According to the many experts however, space didnt exist prior
to the Big Bang. Back in the late '60s and early '70§ when men first walked upon the moon,
"three British astrophysicists, Steven Hawking, George Ellis, and Roger Penrose turned thar
attention to the Theory of Relativity and its implicationsregarding our notionsof time. In 1968
and 1970,they published papes in which they extendead Eingein's Theory of Geneaa Relativity
to indudemeasurements of time and gace.” ?According to their calculations, time and ace had
a finite beginning tha correspondel to the origin of matter and energy."® The singularity didn't
appear in pace; rather, space began indde of the singularity. Prior to the
singularity, nothing existed, not space, time, matter, or energy - nothing. So where and in wha
did the singularity appear if notin space? We dont know. We dont know where it came from,
why it's here, or even where it is. All we redly know is tha we are ingde of it and at onetime it
didnt exist and nether did we.

Big Bang Theory - Evidence for the Theory

What arethe major_evidences which support the Big Bang theory?

o First of dl, we are reasonably certain that the universe had a beginning.

e Second, gdaxies appear to be moving away from us at speeds propotiond to ther
distance. This is called "Hubble's Law," named after Edwin Hubble (1839-1953) who
discovered this phenomenon in 1929. This observation suppots the expanson of the
universe and suggests tha the universe was once compacted.

o Third, if theuniverse was initialy very, very hot as the Big Bang suggests, we should be
able to find some remnant of this heat. In 1965, Radio astrononers Arno Penzias and
Robet Wilson discovered a 2.725degree Kelvin (-454.765degree Fahrenhat, -270.425
degree Celsius) Coamic Microwave Background radiation (CMB) which pervades the
observable universe. This is thoudht to be the remnant which scientists were looking for.
Penzias and Wilson hared in the 1978 Nobd Prize for Physics for ther discovery.

o Findly, the abundance of the "light elements’ Hydrogen and Helium found in the
observable universe are thought to suppot the Big Bang modd of origins
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Big Bang Theory - The Only Plausible Theory?

Is the sandard Big Bang theory the only model congstent with these evidences? No, it's
just themogt popubr one Internationdly renowned Astrophysicist George F. R. Ellis explains
"People nead to beaware tha there is arange of modds tha could explain the
observations...For ingance, | can condruct you a spheically symmetrical universe with Earth at
its center, and you canna disproveit based on obsrvations You an only excludeit on
philosophical grounds In my view there is absolutely nothing wrong in tha. Wha | want to
bring into the open is thefact tha we are usng philosophical criteriain choosng our modds. A
lot of cosmology tries to hide that."*

In 2003, Rysicist Robet Gentry proposed an dtractive dterndive to the sandad theory,
an dternaive which dso accounts for the evidences listed ebove® Dr. Gentry claims tha the
standad Big Bang model is foundel upon aaulty paradigm (the Friedmann-lemaitre expanding-
spacetime paadigm) which hecdaims is incongstent with the empirical daa. He chooses ingead
to base his modd on Endein's static-spacetime paradigm which heclaimsis the "genuine
coamic Rosetta.” Gentry has published svera pgers outining wha he consders to beserious
flaws in the standad Big Bang modd.® Other high-profile dissenters indude Nobd laureate Dr.
Hannes Alfviin, Rrofessor Geoffrey Burbidge, Dr. Halton Arp, and therenowned British
astrononer Sir Fred Hoyle, who is accredited with first coining theterm "the Big Bang" during a
BBC radio broadcast in 1950.

GALAXIESANDITSTYPES

We live on a planet called Earth that is part of our solar system. But where is our
solar system? It’sa small part of the Milky Way Galaxy.

A galaxy is a huge collection of gas, dug, and bilionsof stars and thar solar systems. A
gaaxy is hdd together by gravity. Our gdaxy, the Milky Way, aso has a supe massive black
hole in the middle.
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Types of Galaxies
Galaxies are classified into three main types: spiral galaxies, elliptical galaxies, and irregular
galaxies.

 Solar system

Spiral galaxies, such as the Milky Way, consist of a
flat disk with a bulging center and surrounding spiral arms. The
gdaxy's disk indudes stars, planets, dust, and gas—all of which
rotate around the gdactic center in a regular manner. ‘

This spinning motion, at speeds of hundreds of
kilometers per second, may cause matter in the disk to take on a
distinctive spiral shape like a cosnic pinwheel. Some spird
gdaxies obtain even more interesting shapes tha earn them
descriptive names, such as sombrero gaaxies.

Older stars reside in the bulge at the center of the gdactic disk.
Many new stars also form in spiral systems, and their disks are surrounded by a halo, which
scientists beieve isrich with mysterious dark matter.

Elliptical galaxies are shaped as their name suggests.
They are generally round but stretch longer aong one axis than
along the other. They may be nearly circular or so elongated that
they take on acigar like appearance.

Elliptical gdaxies contain many older stars, up to one
trillion, but little dust and other interstellar matter. Their stars
orbit the gdactic center, like those in the disks of spiral gdaxies,
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but they do so in more random directions. Few new stars are known to form in elliptical
gadaxies.

The universe's largest known gdaxies are giant elliptical galaxies, which may be as much as
two million light-years long. Elliptical gdaxies may also be small, in which case they are
dubbed dwarf eliptical gdaxies.

Galaxies that are not spiral or elliptical are called irreqular _galaxies. Irregular gdaxies
appear misshapen and lack a distinct form, often because they are within the gravitationa
influence of other gdaxies close by.

Galactic Mergers

Some gdaxies occur aone or in pars, but they are more often parts of larger
associationsknown as groups, clugers, and superclusters.
Galaxies in such groups often interact and even merge together in a dynamic cosmic dance of
interacting gravity. Mergers cause gases to flow towards the gdactic center, which can trigger
phenomenalike rapid star formation.

Our own Milky Way may someday merge with the Andromeda gdaxy—just two million
light-years away and visible to the naked eye from Earth's Northern Hemisphere.
These intergdactic processes may be part of natural evolution by which irregular gdaxies
trandorm into one of the other shgpes, and by which spiral gdaxies eventudly become dlliptical
gdaxies—as scientists believe they mud.

THE MILKY WAY GALAXY

The Milky Way Galaxy is our home galaxy in the universe. It is afairly typical barred
spiral with four mgjor arms in its disk, at least one spur, and a newly discovered outer arm.
The gdactic centre, which islocated about26,000light-years from Earth, containsat least one
supemassive black hole (called Sagittarius A*), and is crossed by a bar. The Milky Way
began forming around 12 billion years ago and is part of a group of about 50 galaxies called
the Loca Group. The Andromeda Galaxy is pat of this group as are numerous smaller
gaaxies, induding the Magdlanic Clouds TheLoca Groupitself is pat of alarger gathering
of gdaxies called the Virgo Supecluder of gdaxies.

However, will last for several billion years, because they burn their fued much more
slowly. Eventudly, however, the hydrogen fuel that powers the nudear reactions within stars
will begin to run out, and they will enter the find phases of thar lifetime. Over time, they will
expand, cool and changecolour to becomered giants. The pah they follow beyondtha depends
on the mass of the Sar.
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Small stars, like the Sun, will undego a relatively peaceful and beautiful deeth tha sees
them pass through aplanetary nebula phase to become awhite dwarf, this eventudly cools
down ove time leaving abrown dwarf.

Massive stars, on the othe hand, will experience a mog energetic and violent end,
which will see thar remains scattered about the cosmos in an enomous exploson, called
asupernova. Once the dug clears, the only thing remaining will be a very dense star known as
aneutron star, these can often be rapidly spinning and are known as pulsars. If the star which
explodes is especialy large, it can even form ablack hole.

Life Cycle of a Star

— @

White
Dhwarf

Red Giant Planaetary Mebula

e
b
/ Neutron Star
Stallar Nebula . ' ' \
Masslve Star )

Red Suparnova
Superglant P Biack Hole
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» SOLAR SYSTEM

The Solar system congsts of the Sun; the eight official plands,
at least three “dwarf planes’, more than 130 satellites of the Do Yyou know?
plands, alarge nunmber of small bodies (the comets and asteroids),

and teinterplanetary medium. PO R o

dwarf planet.
The eight bodies officialy categorized as planets are often

further dassified in several ways:

By Composition:

Terrestrial or Rocky planets: Mercury, Venus Earth and Mars. The terrestrial plangs
are composd primarily of rock and metal and have relatively high dengties, slow rotation,
solid surfaces, no ings and few satellites.

Jovian or Gas planets. Jupiter, Saturn, Uranus and Neptune The gas plands are
composed primarily of hydrogen and helium and generaly have low dengties, rapid rotation,
degp @amogphees, rings and lots of satellites.

The difference between terrestrial and jovian planets can be attributed to the following

conditions

(&) Theterrestria planes were formed in the dose vicinity of the parent sar where it was too
warm for gases to condense to solid paticles. Jovian planes were formed at quite a
distant location.

(b) Thesolar wind was mog intense nearer the sun; so, it blew off lots of gas and dud from
theterrestrial plangs. The solar windswere not all that intense to cause similar removd
of gases from the Jovian planets.

(c) The terrestrial planes are smaller and ther lower gravity could not hold the escaping
gases.

By Size:
Small planets. Mercury, Venus Earth and Mars. The small planets have diameters less
than 13000km

Giant planets: Jupiter, Saturn, Uranus and Neptune The giant planes have diameters
greater than 48000 km The giant planes are sometimes dso referred to as gas giants.
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By Position Relative to the Sun:
Inner planets: Mercury, Venus Earth and Mars.
Outer planets: Jupiter, Saturn, Uranusand Neptune

The asteroid bdt between Mars and Jupiter forms the bounday between the inna solar
system and the outer solar system.

By position Relativeto the Earth:
Inferior planets: Mercury and Venus These are closer to the Sun than Earth. The
inferior planes show phases like the Moon’s when viewed from Earth.

Superior planets. Mars, Jupiter, Saturn, Uranusand Neptune Farther from the Sun than
Earth. The supeior planets dways appear full or nearly so.
All the planets were formed in the same period ometime about 4.6 billion year s ago.

Theories of Evolution of the Earth/Solar system
All thetheories are pat of:

1) Open System: Catastrophic theories

2) Closed System: Non-Catastrophic theories

[. Open system theories visualize catastrophic events

(a) Dynamic encounter theory / Collisonal theory: Itis the theory for the
historical origin of the plands as aresult of anear collision of the sun and a comet. This
theory was first proposed by Georges Leclerc, Comte de Buffon (1707-1788) director of
the roya botanical collection in Paris. Later Buffon disassodated himself from his own
views, giving up histheory of the formation of the planets.

(b) Gaseous Tidal Theory: Thetidd theory was proposd by James Jeans & Harold
Jeffreysin 1918.They proposd tha ahugetidd wave, raised to the sun by a passing star
was drawn into a long filament and became detached from the principd mass. As the
gaseous material was condensed, it seperated into masses and took the formation of the
planets.

(c) Planetesmal Theory: Thisis a theory of the origin of the solar system. It was
propoed by Forrest R. Moulton and ThomasC. Chamberlin about 1900.
Thetheory gates tha the planets were formed by the accumulation of extremely small
bits/chunksof matter planetesimals that revolved around he sun.
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(d) Double Star Theory: This theory was propcsed by Lyttleton and of Russell states
tha “A passing star crushed the companion of the sun, and out of its debris planets were
formed”.

(e) Supernova Theory: This theory was proposed by Fred Hoyle. Theoretical studies
indicate tha mog supernovae are triggered by one of two basic mechanisms:. the sudden
re-ignition of nudear fuson in a degenerate star or the sudden gravitationd collapse of a
massive gar's core.

Closed System

(a) Nebular Theory: It explains three observable facts. The first is tha the planets all
rotate in the same direction. The second is tha they all orbit within 6 degrees of a
common plane. The third is tha all the terrestrial planets, which are those within the
orbit of the Asteroid Belt, are rocky, while thos outside it are gaseous The theory also
explains the existence of the Kuiper Belt -- a region on the fringes of the solar system
with ahigh concentration of comets.

(b) Dust Cloud Theory: The Embryonic Dust Cloud theory atempts to explain how a
plangary system is formed. It is defined as acloud of Gas and Dust, which orbits a
parent star. Within thecloud of Gas and Dust, plangs form (from thedust itself). Thisis
thoudht to occur through gravitational forces.

(c) Protoplanet Theory: The floccules / protoplanet theory. In 1960, McCrea
suggested atheory that linked plangary formation with the produdion of a stellar cluger
and also explained the slow rotation of the Sun. Protoplanet, in astronamical theory, a
hypothetical eddy in a whirling cloud of gas or dust tha becomes a plane by
condensation dunng formation of a solar system.

(d)y Meteoric Theory: Thistheory was proposd by G Kuiper. According to this theory,
Sun is aready present begins to capture elements present in interstellar space. Lower
specific gravities body are far away from sun and give birth to planets.
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THE SUN

Sunisastar with adiameter of 109times of earth and a mass of 3.301akh times of Earth,
rouchly accouning for 99.9% of total mass of the Solar system. Sun is mogly made of
Hydrogen and Helium and is a main sequence yellow dwarf. It was formed some 4.6 billion
years ago and is expected to deplete its hydrogen in next 5-6 billion years to turn into ared giant
at theend ofitslife.

Composition of sun
Hydrogen — 74.%
Helium  — 23.8%
Metals — 1.3%

Structure of Sun

The Sun has a core at its center; aradiative zone surrounding the core; a convective zone
surrounding theradiative zone athin phobsphere at its surface; and a Chromogphee and corona
tha extendsbeyond he photospheic surface.
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The Structure of the Sun Solar

Spots — Temporary
dark spots formed when
the magndic field busts
through the surface. It
can dow down the flow
of enegyfrom the
indgde of the Sun —
tha’s wha makes the
sun spots cooler &
darker than the
surrounding

photosphere.

e Core
Solar energy is produced at the core of the sun where temperatures reach 15 million °C by
nuclear fusion. This enomousenegy makes thesun dhine

e Radiative Zone

The Sun’s radiative zoneis the section of the solar interior between the inne@mog core and
theouter convective zone In the radiative zone energy generated by nuclear fuson in the core
moves outward &s electr omagnetic radiation.

e Convective zone

In this zonethedengty of plasma is low. This zone trangports hot and light densty
fluids from the core region of high energy & temperature to the outer region of low
enegy & temperature.

e Photosphere

Thisisthefirst visible layer of the Sun. Thetemperature here is around6000degree Kelvin
(5370degree Celsius). The solar spots are formed on this layer. The temperature of a solar spot
isaround 4500 dgrees.
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e Chromosphere
Chromosphee literally mean as ‘sphae of colour. This layer is dominaed by emission
lines.

e Corona

This is the outermog layer of the Sun. High temperature in this region gives it an unusid
gpectral feature of a highly ionised ion. Chromosphee & corona are visible only during
formation of Diamond Rng duiing Solar eclipse.

MERCURY

Mercury is closest planet to Sun. Due this much proximity, mercury’s orbit is very much
stretched into along dliptical shgpe

| mportant facts about mercury are asfollows:

e Mercury takes 88 Earth days to complete onerevolution aroundsun, however, it takes
59 Earth days to complete onerotation.

e |t'ssurfaceis covered with deep craters, separated by plainsand hige banks of diffs.

e Mercury’s mog notable surface feature is an andent crater caled the Caloris Basin,
which is a huge pit for such asmall planet.

e Mercury's very thin atmospheae is made primarily of sodium, potassium, helium, and
hydrogen.

¢ Onitsday side (the sidefacing the Sun), temperatures reach 430°C; onits night side, the
heat escapes through the nggligible aamosphere, and temperatures plungeto -170°C.

e Mercury is so close to the Sun, the glare of the Sun makes it difficult to observe Mercury
from Earth. Mercury is therefore visible only periodicaly, when it is jug above the
horizon, for & mog an houror so bdore sunrnise and dter sunt.

e |t also moves more quickly across the sky than the other planes. Even when Mercury is
visible, the ky is often 0 bright that it is hard to distinguish it from the background y.

e THE NASA’s Mercury-orbiting probe, Messenger, has confirmed a vast amount of ice
at the North Pole on Mercury, the closest plane to the Sun. Mercury’s North Pole is
always in shadows. The South pole is aso bdieved to harbor ice but there is little data to
suppot it. Messenger which was launched in 2004 orbits much closer to the north pole
than the south.

Morning Star

Morning star is a name given to the planet Venus whit appears in the east before sunrise
(as though herading the coming of the morning). L ess commonly, Moming Star can refer to the
planet Mercury when it gppears in the east before sunrise.
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Evening Star
The planet Venus when it gppears in the west (evening sky) after sunset. Less commonly,
the planet Mercury when it gopears in the west (evening sky) after sunset.

VENUS

Venusis similar to Earth in many ways and is closer in distance to Earth than any other
plangt, and it has asmilar size and composition.

K ey facts about Venus are asfollows:

e A Venusyear isequd to 225 days while a Venusday is equd to 243 days. Thus a day
on Venusis longer than ayear.

e Venusrotatesonits polar axis backwards compared to Earth, so a Venus sunrise occurs
in thewest and sun<t in the east.

e Venusis blanketed by a thick atmospheae nearly 100times denser than Earth; it is made
mogtly of carbon dioxide along with some nitrogen and trace amounts of water vapor,
acids and hewy metals. No terrestrial lifeis possible on Venus.

e Venusscloudsare laced with poisonous sulphur dioxide, and its surface temperature is
500°C Interestingly, thisis even hotter than Mercury, which is much closer to the Sun.
These hogile conditionsare because of arunavay greenhouse effect on Venus

e Since Venusis closer to the Sun than Earth, it is never up in the sky at midnight. Rather,
Venusis visible in the sky either jud after dark or just before sunrise, depending on the
season, ® it iscaled Morning or Evening Star.

e Further, dueto highly reflective cloudson Venus its albedo is much higher andit looks
as third brightest object in the ky, after the Sun and the Moon.

e Through asmall telescope it is possible to see Venusundego phases, jud like the Moon.
This occurs because, from our point of view on Earth, we see only the parts of Venusthat
are illuminaed by sunlight at any given time. However, unlike the Moon, thoudh, Venus
isusudly brighter to ourview in its crescent phase than in its full phase.

e Themagnetic field of Venusis far weaker than tha of Earth because it is assumed tha
the core of Venusis less convective and may have aready solidified.

MARS

Mars is known as the red planet because it looks red from Earth. The reddish color
comes from the high concentration of iron oxide compounds—that is, rus—in the rocks of the
Martian surface.

Some key facts about Mars are asfollows:
e Martian year is of 687 dgs and Martian day is 24h 37m
e Martian atmosphee is very thin—only about 7000th the dengty of Earth’s atmogphee.
The amospheae is mogly carbon dioxide with tiny fractions of oxygen, nitrogen, and
other gases.
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e At the equéaor, during the warmest times of the Martian summer, the temperature can
reach nearly —18°C at the poles, during the coldest times of the Martian winter,
temperatures drop o -85°C and beyond.

e Marsisknown for fascinating geologic features on its surface; it is covered with all sorts
of mountaing craters, channds, canyons highlands, lowlands and even polar ice caps
Scientific evidence strongly suggests that once, billions of years ago, Mars was much
warmer than it is now, and was an &ctive, dynamic planet.

Geological featuresof Mars:

e Mars has arich variety of geological features. huge craters, broad plains tall mountains
deep canyons and much more, dl with colorful names.

e Thetalest mountan in the solar system, the extina volcano Olympus Mons rises 24
kilometers abovethe Martian surface.

e A massive canyon cdled the Valis Marineis (Mariner Valey) cuts across the northern
hemisphere of Mars for more than 3,200 kilometers; it is three times deeper than the
Grand Canyon, hee on Earth.

¢ Onthesouthern hemisphae of Marsis Hellas, an andent canyon that was probably filled
with lavalongago and is now alarge, light area covered with dug.

M oons of Mars—Phobos and Deimos
e Phobosand Deimos are irregularly shaped rocky objects. They look very much like
asteroids. Phobosis about10 niles and Deimosis abouthdf that size.
e Phobosand Deimoslook like small asteroids The proximity of Mars to the asteroid main
bdt, suggests tha they were indeed onae asteroids whose orbits took them close to Mars.
The orbital conditionswere jud right for Mars to capture them with its gravity, causng
them to enter into gable orbits around Mars.

JUPITER

Juptiter is the largest planet in solar system, twice as massive as al the other planes,
moonsand asteroidsin lar system puttogether. More than 90 pecent of Jupiter’ s mass conssts
of swirling gases, mosly hydrogen and helium; in this incredibly thick, dense atmosphere,
storms of incredible magnitude rage and swirl. The largest of these storms is the Great Red
Spot, which is often visible from Earth through even asmall telescope.

Other notable facts about Jupiter are asfollows:

e A day onJupiter isonly 9 hours 56 minutes which makes it fastest rotating planet / body
in solarsystem.

e Jupiter is 1,300times Earth’s volume and 320 times Earth’s mass. Jupiter has a rocky
core made of material thought to be similar to Earth’s crust and and mantle. Around
this core, in these extreme conditions it is likely tha a thick layer of compressed
hydrogen is present; the hydrogen in this layer probably acts like metal, and may bethe
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cause of Jupiter’ s intense magndic field, which is five times greater than even tha of the
Sun.

As of now, there are 67 known moons of Jupiter; many of which are only a few miles
across. However, four of them —Io, Europa, Ganymede, and Callisto—are aboutthe size
of Earth’s Moon orlarger.

Atmospher e of Jupiter

Jupiter’s uppe atmosphee is composed of about 88—92%hydrogen and 8—12%hdium
by percent volume or fraction of gas molecules.

There are also traces of carbon, ethane, hydrogen sulfide, neon, oxygen and sulphur. The
outermog layer of theatmospheae contains crystals of frozen ammonia.

The Great Red Spot at Jupiter

The Great Red Spot on Jupiter is a hugewindgorm more than 14,000kilometers wide
and 26,000 Kometers long. The storm that perpetuaes the Spotis apparently powered by
the upwelling of hot, enegetic gases from deep indde Jupiter’s atmosphee which
produe windstha blow counier clockwise around the Spot at 400 kilometers pe hour.
Its red colour may be because of Sulphur or Phosphorus.

Jupiter is the archetypd gas giant planet—so much so tha gas giants are often called
Jovian planets.

| mportant M oons of Jupiter

lo — the mog geologically active body in solar system. lo, the closest of the Galilean
moonsto Jupiter, is affected so strondy by the gravitationd tides exerted on it by Jupiter
and the other moonstha it is the mog geologically active body in oursolar system.
Europa - is the second closest to Jupiter of the four Galilean moons Its surface is
covered with frozen water ice.

Ganymede - isthelargest moon in the solar system, aboutone-and-a-hdf times as wide
as Earth’s Moon. It has avery thin amosphee and its own magnetic field.

Calisto — is, the furthest away from Jupiter of the four Galilean moons is scarred and
pitted by ancient craters. Its surface may be the oldest of al the solid bodies in the solar
system.

SATURN

Saturn is similar to Jupiter, although aboutonethird themass. A day on Saturn isonly 10

hours and 39 minuteslong; it spinsso fast that its diameter from pole to pole. However, its day
islonger than that of Jupiter.

Saturn has asolid core likely made of rock and ice, which is thought to bemany times the

mass of Earth. Covering this core is a layer of liquid metallic hydrogen, and on top of tha are
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layers of liquid hydrogen and helium. These layers condud strong electric currents tha, in
turn, generate Saturn’s powerful magnetic field.

Saturn’s Moons

Saturn has 62 confirmed moons and its largest moonis Titan, which is larger than Earth’s
own moonand has athick, opagqueatmospheae. Also like Jupiter, many of these are small moons
tha are likely to beasteroids captured in Saturn’s gravitationd field.

e Mimas - has a diameter of 396 kilometers. It is the smallest known body in the solar
system that became round because of its own gravitation.

e Enceladus - was recently (2005) detected as having geysers of water shooing out from
its surface, suggesting the presence of liquid water deep in its core.The craters of
Enceladushave been naned Alibabaand Alladin.

e Titan - islargest moon of Saturn and perhgpsthe mos complex moonin the entire solar
system. Thisis the only moon in nlar system with adense atmosphere.

NEPTUNE

Neptuneis the eighth major planet in our solar system, 17 times more massive than Earth and
aboutfour times its diameter.

e The mog remote of the four gas giant planets in our solar system, Neptune takes 165
Earth yearsto ombit the Sun one.

e A “day” onNeptune however, isonly 16 Earth hous.

e Similar to Uranus Neptunés cloudtop temperature is afrogy —210°C

Neptune is bluish-green in color, which might seem fitting for a planet named after the
Roman god of the sea. However, the color does not come from water; it is dueto the gases in
Neptune s atmosphere reflecting sunlight back into space. Neptune s atmospheae congsts mosly
of hydrogen, helium, and methane. Below theatmogphee, scientists think there is athick layer
of ionized water, ammonia, and methaneice, and degpe yet is arocky core many times the mass
of Earth.

The Solar System
Merrumy | Viornas Earth Mrs Jruplz--r! St | Lirmmis .'u'r'.-pu:m:! Muto
: ! : ' ' .
Distance® 0.387 | 0723 1,000 1.524 S204 | @953Y% | 19182 | 30.0568 385,785
Densliyvil 5,44 3.245 3,217 2945 1.33 0.70 BA7 L0W3 0.5-0.9
Faiiuss 3383 Chada 1. 000 533 11.19 Q450 1.11 3.B8 0.3
Saellites ] ] 1 | 14 aboul 18 |about 17 B 1
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ASTEROIDBELT

What is The Asteroid Belt?

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar

The vast mgjority of asteroids in the solar system are foundin a region of the solar
system out beyond Mars. They form the Asteroid Belt. Others orbit in near-Earth space and a
few migrate or are thrown out to the outer solar system by gravitational interactions. The four
largest asteroidsin the bdt are Ceres, Vesta, Pallas, and Hygiea. They contain half the mass
of the entire belt. The rest of the mass is contained in countess smaller bodies. There was a
theory once tha if you combined all the asteroids they would make up the missing “Fifth” rocky

plane.

Facts about The Asteroid Belt
What othe fascinaing things do we know aboutthe Asteroid Belt?

e Agteroid Belt objects are made of rock and stone. Some are solid objects, while others

are orbiting “rubble piles’.
e TheAsteroid Bdt containsbillions and billions of asteroids.

e Some asteroidsin the Belt are quite large, butmod range in Sze down to pebbles.
e Theasteroid 1/Ceresis aso designaed as a dwarf planet, the largest onein the inne

solar system.
e Weknowof a least 7,000 asteroids.
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The Asteroid Belt may contain many objects, but they are spread out over a hugearea of
space. This has allowed gacecraft to movethrough tis region withouthitting anything.
Asteroids get ther names from suggestions by ther discoverers and are also given a
nunmber.

The formation of Jupiter disrupted the formation of any worlds in the Asteroid Belt
region by scattering asteroids away. This caused them to collide and break into smaller
pieces.

Gravitational influences can move asteroids out of the Belt.

The Asteroid Belt is often referred to as the “Main Belt” to distinguish it from other
groupsof asteroids such as thelL agrangians and Centaurs.

Thee ae 5 dficialy recognised dwarf planegs in oursolar system, they
are Ceres, Pluto, Haumea, Makemake and Eris. With the exception of Ceres, which is
located in the asteroid belt, the other dwarf plands are foundin the outer solar system. Of the
dwarf plangs only 2 have been visited by space probes, in 2015 NASA’s Dawn and New
Horizons missions reached Ceresand Pluto respectively.

What |s Dwarf Planet?

Dwarf planets shae many of the same characteristics

asplanetsthouch there is one sdgnificant difference. The In ealy 1801, Ceres

Internationd Astrononical Union’s definition of adwarf planet is: was the first object
A “dwarf planet” is acelestial body that g;f:gged to be an
|

isin omit around he Sun

has sufficient mass for its self-gravity to overcome rigid body

forces s0 that it assumes a hydrogatic equilibrium (nearly round shagpe
has not cleared the naghbouthood aound is orbit, and
isnotasatellite.

The key difference is tha a planet has cleared other objects in the area of its orbit while a
dwarf planet has not
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Kupier Belt

The Kuipe Belt (also known as the
Edgeworth—Kuiper belt) is a region of the
Solar System tha exists beyond the eight
major planets, extending from the orbit of
Neptune (at 30 AU) to approximately 50 AU
fromtheSun. It issimilar to the asteroid belt, in
tha it contains many small bodies, all remnants
from the Solar System’s formation. But unlike
the Asteroid Belt, it is much larger — 20 times
aswide and 20 to 200 times as massive.

It contains small solar system bodies
made mostly of ices. The ices are frozen
volatiles (gases) such as methane ammonia,
nitrogen and water. It aso is home to the known
dwarf planets Pluto, Haumea and M akemake.
Some of the Solar System’s moons such as
Neptunés Tritton and Saturn’s Phoebe, are
also bdieved to have originated in theregion.

Oort Cloud

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

Where is the asteroid

Belt located?

The Asteroid Belt is
located in an area of space
between the orbits of Mars

and Jupiter

OORT CLOUD

TheOort Cloudis an extended shell of icy objectsthat exist in the outer most reaches of
the solar system. It is named after astrononer Jan Oort, who first therorised its existence. The
Oort Cloud is roughly spherical, and is thought to be the origin of most of the longperiod

comets tha have been observed.
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» THE EARTH

ORIGIN OF THE EARTH

Early Theories

A large number of hypotheses were put forth by different philosophes and scientists
regarding the origin of the earth. One of the earlier and populr arguments was by German
philosophe Immanud Kant. Mathematician Laplace revised it in 1796.1t is known as Nebular
Hypothesis. The hypothesis consdered tha the planets were formed out of a cloud of material
assodated with a youthful sun, which was slowly rotating. Later in 1900, Chamberlain and
Moulton consdered tha a wandeaing star approached the sun. As a result, a cigar-shaped
extenson of material was separated from the solar surface. As the passing star moved away, the
material separated from the solar surface continued to revolve around the sun and it slowly
condensed into plangs. Sir James Jeans and later Sir Harold Jeffrey supported this argument. At
alater dae, the arguments congdered of a companion to the sun to have been coexisting. These
arguments are called binary theories. In 1950, Otto Schmidt in Russia and Carl Weizascar in
Germany somewhat revised the ‘nebular hypothesis’, thoudh differing in deails. They
consdered tha the sun was surrounced by solar nebula containing mosly the hydrogen and
hdiumalong with what may be termed as dud. The friction and collision of particles led to
formation of a disk-shgped doud and the planets were formed through the process of accretion.

Modern Theories
However, scientistsin later period took up the problems of origin of universe rather than
tha of jugd the earth or the planets. The mog populr argument regarding the origin of the
universe is the Big Bang Theory. It is aso caled expanding universe hypothesis. Edwin
Hubble, in 1920, provided evidence tha the universe is expanding. As time passes, galaxies
move further and further apart. You can expeiment and find wha does the expanding universe
mean. Take a baloon and mark some points on it to
represent the galaxies. Now, if you start inflating the
bdloon, the points marked on the bdloonwill appear
to be moving away from each other as the bdloon
expands Similarly, the distance between the galaxies
is also found to be inceasing and thereby, the
universe is consdered to be expanding. However, you
will find that besides the increase in the distances
between the points on the bdloon, the points .
themselves are expanding. This is not in accordance \E i/
with the fact. Scientists beieve that though the space VAL
between the galaxies is increasing, observations do o 4
not suppot the expanson of galaxies. So, the bdloon
example is only partially correct.
The Big Bang Theory consders the following stages THE BIG BANG
in the development of the universe.

\\x \ /

W

Slppualing ity
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¢ In the beginning, all matter forming the universe existed in one place in the form of a
“tiny bal” (singular atom) with an unimaginably small volume, infinite temperature and

infinite dengty.

e At the Big Bang the “tiny bdl” explodal violently. This led to a huge expanson. It is
now generally accepted tha the event of big bang took place 13.7 billion years before the
present. The expansgon continues even to the present day. As it grew, some energy was
convated into matter. There was particularly rapid expangon within fractions of a
second after the bang. Thereafter, the expanson has slowed down. Within first three
minutes from the Big Bang event, thefirst atom began to form.

e Within 300,000years from the Big Bang, temperature dropped to 4,500Kand gave rise to

atomic matter. The universe became trangparent.

The expanson of universe means increase in space beween the galaxies. An aterndive to
this was Hoyl€e' s concept of steady state. It congdered the universe to be roughly the same at any
point of time. However, with greater evidence becoming available aboutthe expanding universe,
scientific community a present favours argument of expanding universe.

The Star Formation

The distribution of matter and energy was not even in the early universe. These initial

dengty differences gave rise to differences in gravitationd
forces and it caused the matter to ge drawn together.
These formed the bases for development of gdaxies. A
galaxy contains a large nunmber of stars. Galaxies spread
ove vast distances tha are measured in thousands of
light-years. The diameters of individud galaxies range
from 80,000450,000light years. A gdaxy starts to form
by accumulation of hydrogen gas in the form of a very
large cloud caled nebula. Eventudly, growing nebula
developslocalised clumps of gas. These clumps continue
to grow into even denser gaseous bodies, giving rise to
formation of stars. The formation of stars is bdieved to
have taken place some 5-6 billion years ago.

For mation of Planets

NOTE: A light year is a measure of
distance and not of time. Light
travels at a speed of 300,000
km/second. Considering this,the
distances the light will travel in
one year is taken to be one light
year. This equals to 9.461x10km.
The mean distance between the
sun and the earth is 149,598,000
km. In terms of light years, it is
8.311 minutes of a year.

Thefollowing are conddered to bethe stagesin the development of planets :
() The stars are localised lumps of gas within a nebula. The gravitationd force within
thelumpsleadsto the formation of a core to the gas cloud and a huge rotating disc of

gas and dus developsaround hegas core.

(i) In the next stage, the gas cloud starts getting condensed and the matter around the
core developsinto small roundel objects. These small-roundel objects by the process
of cohesion develop into wha is called planetessimals. Larger bodies start forming by
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collison, and gravitationd attraction causes the materia to stick togeher.
Plangesimals are alarge nunmber of smaller bodies.

(@iii)  Inthe find stage, these large number of small planeesimals accrete to form a fewer
large bodies in the form of planets.

TheMoon

Themoonistheonly natural satellite of the earth. Like the origin of the earth, there have
been attempts to explain how the moon was formed. In 1838, Sir George Darwin suggested that
initially, the earth and the moon formed a single rapidly rotating body. The whole mass became a
dumb-bell-shaped body and eventudly it broke. It was also suggested tha the material forming
the moon was sepaated from wha we have at present the depression occupied by the Pacific
Ocean. However, the present scientists do not accept either of the explandions It is now
generdly believed tha the formation of moon, as a satellite of the earth, is an outcome of *‘giant
impact’ or wha is described as “the big splat”. A body of the size of one to three times tha of
mars collided into the earth sometime shortly after the earth was formed. It blasted a large pat of
the earth into space. This portion of blasted material then continuel to orbit the earth and
eventudly formed into the present moon @&out4.44 billionyears ago.

Evolution of the EARTH

Do you know that the planet earth initially was a barren, rocky and hot object with a thin
atmosphere of hydrogen and helium. This is far from the present day picture of the earth.
Hence, there mug have been some events— processes, which may have caused this change from
rocky, baren and hot earth to a beautiful planet with ample amount of water and condugve
amosphee favouring the existence of life. In the following section, you will find out how the
period, beéween the 4,60 million years and the present, led to the evolution of life on the surface
of the planet. The earth has alayered structure. From the outermog end of the atmospheae to the
centre of the earth, the material tha exists is not uniform. The amospheaic matter has the least
dengty. From the surface to deeper depths the earth’s interior has different zones and each of
these contains materials with different characteristics. We shdl discussin deail the propeaties of
each of this layer in the next chepter.

Origin of Life

Thelast phase in the evolution of the earth relates to the origin and evolution of life. It is
undoubkdly clear tha theinitial or even the atmospheae of the earth was not condudve for the
development of life. Modern scientists refer to the origin of life as a kind of chemical reaction,
which first generated complex organic molecules and assembled them. This assemblage was
such that they could duplicate themselves converting inanimate matter into living subdance. The
record of life tha existed on this plane in different periodsis foundin rocks in the form of
fossils. The microscopic structures closely related to the present form of blue algae have been
foundin geological formationstha are much olde than these were some 3,000 million years
ago. It can be assumed tha life began to evolve sometime 3,800 million years ago. The
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summary of evolution of life from unicellular bacteria to the modan man is given in the
Geological Time Scale.

Gezologion] Time Scale
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INTERIOR OF THE EARTH

The configuration of the surface of the earth is largely a produd of the processes
opeating in the interior of the earth. Exogenic as well as endogenic processes are condantly
shgping the landsape A prope undestanding of the physiographic character of a region
remains incomplete if the effects of endagenic processes are ignored. Human life is largdy
influenced by the physiography of theregion. Therefore, it is necessary that one gets acquanted
with the forces tha influence landscape development. To undestand why the earth shakes or
how a tsunami wave is generated, it is necessary tha we know certain details of the interior of
the earth. In the previous chgpter, you have noted tha the earth-forming materials have been
distributed in the form of layers from the crust to the core. It is interesting to know how
scientists have gathered information aboutthese layers and wha are the characteristics of each of
these layers. Thisis exactly what this chgpter deals with.

SOURCES OF INFORMATION ABOUT THE INTERIOR

The earth’s radius is 6,370 km. No one can reach the centre of the earth and make
observations or collect samples of the material. Unda such conditions you may wonde how
scientists tell usaboutthe earth’s interior and thetype of materials that exist a such depths Most
of our knowledge abouttheinterior of the earth islargdy based onestimates and inferences. Y et,
apat of theinformationis obtained through direct observationsand andysis of materials.

1) Direct Sources

Themod easily available solid earth material is surface rock or therocks we get from mining
areas. Gold mines in South Africa are as deep as 3 - 4 km. Going beyond this depth is nat
possible as it is very hot at this depth. Besides mining, scientists have taken up a nunber of
projects to pendrate deepe depths to explore the conditionsin the cruga portions Scientists
world over are working on two major projects such as “Deep Ocean Drilling Project” and
“Integrated Ocean Drilling Project”. The deepest drill at Kola, in Arctic Ocean, has so far
reached a depth of 12 km. This and many deep drilling projects have provided large volume of
information through the andysis of materials collected at different depths. VVolcanic eruption
forms another source of obtaining direct information. As and when the molten material (magma)
is thrown onto the surface of the earth, during volcanic eruption it becomes available for
laboratory analysis. However, it is difficult to ascertain the depth of the source of such magma.

2) Indirect Sources

Andysis of propaties of matter indirectly provides information aboutthe interior. We know
through the mining activity that temperature and pressure inarease with the increasing distance
from the surface towards the interior in deeper depths Moreover, it is aso known tha the
dengty of the material also increases with depth. It is possible to find the rate of change of these
characteristics. Knowing the total thickness of the earth, scientists have estimated the values of
temperature, pressure and the dendty of materials at different depths
Anothe source of information are the meteors tha at times reach the earth. However, it may be
noted tha the material that becomes available for andysis from meteors, is notfrom theinterior
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of the earth. The material and the structure observed in the meteors are similar to tha of the
earth. They are solid bodies developed out of materials same as, or similar to, our planet. Hence,
this becomes yet another source of information @out theinterior of the earth.

The other indirect sources indudegravitation, magnetic field, and sismic activity.
Thegravitationforce (g) is notthe same at different latitudes onthe surface. It is greater near the
poles and less at the equator. This is because of the distance from the centre at the equator beng
greater than tha at the poles. The gravity values aso differ according to the mass of material.
Theuneven distribution of mass of materia within the earth influences this value Thereading of
the gravity at different placesis influenced by many other factors. These readings differ fromthe
expected values. Such a difference is called gravity anomaly. Gravity anomalies give us
information about the distribution of mass of the material in the crug of the earth. Magnetic
surveys aso provide information about the distribution of magnetic materials in the crugdal
portion, and thus provide information about the distribution of materials in this part. Seismic
activity is one of the mog important sources of information about the interior of the earth.
Hence, we will discussit in some ddail.

STRUCTURE OF THE EARTH

The Crust

It is the outermog solid part of the earth. It is brittle in nature. The thickness of the crus
varies unde the oceanic and continental areas. Oceanic crud is thinner as compared to the
continental crus. The mean thickness of oceanic crug is
5 km whereas tha of the continental is around 30 km.

Conrad
The continental crust is thicker in the areas of major Disontnuty — T ]
mountin systems. It is as much as 70 km thick in the Moo _, (D) LITHERRERE
Himalayan region. It is made up of heavier rocks having Discontinuiy

dengty of 3 g/lcm. This type of rock foundin the oceanic | Tl

crud is basalt. The mean dendty of materia in oceanic
crugd is 2.7 g/lem3. Major condituent elements of crus _—
are Silica (Si) and Aluminium (Al) and thus it is often Dcontity
termed asSIAL (Sometimes SIAL is used to refer
Lithophee, which is the region comprising the crus and
uppemog solid mantle, aso). Thediscontinuity between
thehydrophere and crugis termed as theConrad
Discontinuity. S,

MESOSPHERE

The Mantle

The pottion of the interior beyond the crug is Wi o
caled the mantle. The mantle extends from Moho's
discontinuity to a depth of 2,900km. The uppe portion
of themantle is called asthenosphere. The word astheno
means weak. It is conddered to be extending upto 400

BARYSPHERE

STRUCTURE OF THE EARTH
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km. It is the main source of magma tha findsits way to _
the surface during volcanic eruptions It has a density i
higher than the crug’s (3.4 g/cm). The crug and the o

uppemod pat of the mantle are called lithosphere. Its e :{wf b
thickness ranges from 10-200 km. The lower mantie | 1 b -:'=_._—'=___- :‘ =
extends beyond the asthenogphee. It is in solid state. sk X syl "L o -
The mgjor condituent e ements of the mantle are Silicon '. P )

and Magnesium and hence it is aso termed as SIMA. 1 /]

2 AHHR by

The discontinuity between the crus and mantle is called
as theMohorovich  Discontinuity or  Moho v
discontinuity. saly]

TheCore 6,478 o

As indicated earlier, the earthqu&ke wave
velodties hdped in undestanding the existence of the INTERIOR OF THE EARTH
core of the earth. The core mantle boundxry islocated at
the depth of 2,900km. The outer coreisin liquid state while theinna core isin solid state. The
dengty of material at the mantle core bounday is around5 g/cm and at the centre of the earth at
6,300 km, the dendty vaue is around 13gcm3. The core is made up of very heavy material
mogly condituted by nickel and iron. It is sometimes referred to as the nife layer. Thecore is
separated from the mantle by Guttenber g’ s Discontinuity. The discontinuity between the upper
core and the lower core is called as Lehmann Discontinuity.

EARTHOUAKE

The study of seismic waves provides a complete picture of the layered interior. An
earthquéke in simple words is shaking of the earth. It is a naural event. It is caused due to
release of energy, which generates waves tha travel in dl directions

Why does the earth shake?

The release of energy occurs aong a fault. A fault is a sharp break in the crugal rocks.
Rocks dong afault tend to move in opposite directions. As the overlying rock strata press them,
the friction locks them together. However, ther tendency to move apat at some point of time
overcomes the friction. As a result, the blocks get deformed and eventudly, they slide past one
anothe abruptly. This causes a release of energy, and the energy waves travel in al directions
The point where the energy is released is called the focus of an earthqudke, aternaively, it is
called the hypocentre. The energy waves travelling in different directionsreach the surface. The
point on the surface, nearest to thefocus is called epicentre. It is thefirst oneto experience the
waves. It is apoint directly above thefocus

Convectional activity causes the plates to move The edges of plates are called plate
margins. There are three types of plate margins At a destructive boundary the plates move
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together, but a a constructive boundary the plates move apart. At a conservative boundary
the plates move sde by side (As discussed in earlier chapter).

Earthguake Waves

All naura earthquakes take place in thelithophee. You will learn aboutdifferent layers
of the earth later in this chepter. It is sufficient to note here that the lithophee refers to the
portion of depth up to 200 km from the surface of the earth. An ingrument called ‘ seismogr aph’
records the waves reaching the surface. A curve of earthqu&ke waves recorded on the
seismographis given in thebdow Figure . Note tha the curve shows three distinct sectionseach
representing different types of wave paterns Earthqu&ke waves are basically of two types —
body waves and surface waves. Body waves are generated dueto the release of energy at the
focusand movein al directionstravelling through the body of the earth. Hence, the name body
waves. The body waves interact with the surface rocks and generate new set of waves called
surface waves. These waves move along the surface. The velocity of waves changes as they
travel through materials with different dengties. The denser the material, the highe is the
velodty. Thar direction also changes as they reflect
or refract when coming across materials with
different dengties.

P-waves  S-waves Surface
[ waves

\“Myﬂww Wﬂiﬁkw

Amplitude

There are two types of body waves. They are ._w.w-»»ﬂ.-.w,wh{a
caled Pand Swaves. .
() P-waves move faster and are the first to
arrive at the surface. These are also caled Arrival times
‘primary waves . The P-waves are similar to
sound waves. They travel through gaseous,

liquid and solid materials.

(b) S-waves arrive at the surface with some time
lag. These are called ‘secondary waves'. An
important fact about S-waves is that they can travel only through solid materials. This
characteristic of the S'waves is quite important. It has hdped scientists to undestand the
structure of the interior of the earth. Reflection causes waves to rebound whereas
refraction makes waves move in different directions The variationsin the direction of
waves are inferred with the hdp of thar record on seismograph. The surface waves are
the last to report on seismograph. These waves are more destructive. They cause
displacement of rocks, and hence, the collapse of structures occurs.

Earthquake Wave

Propagation of Earthquake Waves

Different types of earthqueke waves travel in different manners. As they move or
propagate, they cause vibration in the body of the rocks through which they pass. P-waves
vibrate parallel to the direction of the wave. This exerts pressure on the material in the direction
of the propagaion. As aresult, it creates densty differences in the materia leading to stretching
and squeezing of the material. Other three waves vibrate perpendicular to the direction of
propagation. The direction of vibrationsof S-waves is perpendicular to the wave direction in
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the vertical plane. Hence, they create troughs and crests in the material through which they
pass. Surface waves are consddered to bethe mos damaging waves.

Emer gence of Shadow Zone

Earthquae waves get recorded in seismographs located at far off locations However,
there exist some specific areas where the waves are not reported. Such a zone is caled the
‘shadow zone€'. The study of different events reveals tha for each earthquéke, there exists an
altogether different shadow zone Figure (@) and (b) show the shadow zones of P and S-waves.
It was oberved that seismographslocated at any distance within 105 degree from the epicentre,
recorded the arrival of both P and S-waves. However, the seismographs located beyond 145
degree from epicentre, record the arrival of P-waves, but not tha of S-waves. Thus a zone
between 105 degree and 145 degree from epicentre was identified as the shadow zone for both
the types of waves. The entire zone beyond 105 degree does not receive S-waves. The shadow
zone of S'waveismuch larger than that of the P-waves. The shadow zoneof P-waves appears
as a band around the earth between 105 degree and 145 degree away from the epicentre. The
shadow zoneof S-waves is notonly larger in extent butit is aso a little over 40 per cent of the
earth surface. Y ou can draw the shadow zonefor any earthquée provided you know thelocation
of the epicentre.

Types of Earthquakes O T

1. The mog common ones are the tectonic
earthquakes. These are generated due to
dliding of rocks dongafault plane

2. A gspecid class of tectonic earthqueke is
sometimes recognised as volcanic earthquake. i
However, these are confined to areas of active '“-=._-_-_" ;
volcanoes

3. In the areas of intense mining activity,
sometimes the roofs of undeground mines
collapse causng minor tremors. These are
called collapse earthquakes.

4. Ground sh&ing may also occur due to the
exploson of chemica or nudear devices. Such
tremors are called explosion earthquakes.

5. Theearthqudes tha occur in the areas of large
reservoirs are referred to as reservoir induced
earthquakes. I

Fig (a) & (b): Shadow Zones
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Measuring Earthquakes

The earthquée events are scaled eithe according to the magnitude or intengty of the
shok. The magnitudescale is known as the Richter scale. The magnituderelates to the energy
released during the queke. The magnitudeis expressed in absolute nunbers, 0-10. The intengty
scale is named after Mercalli, an Italian seismologst. The intengty scale takes into accountthe
visible damage caused by theevent. Therange of intengty scale is from 1-12.

TheDistribution of Earthquakes

The world’s distribution of earthqu&es coinddes very closely with tha of volcanoes.
Regionsof greatest seismicity are Circum-Pacific areas, with alongthe ‘Pacific Ring of Fire'.
It is said that as many as 70 percent of earthquées occur in the Circum-Pacific belt. Another 20
percent of earthquéaes take place in the M editerranean-Himalayan belt induding Asia Minor,
the Himalayas and parts of north-west China Elsewhere, the earth’s crud is relatively stable and
is less proneto earthquaes, thoudh nowhere can be said to beimmuneto earth tremors.
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Effects of Earthquakes
Earthqu&ke is a naural hazard. The following are the immediate hazardous effects of
earthquke:

(@) Ground $i&king

(b) Differential ground ttlement
(c) Landand nmud dides

(d) Soil liqudaction

(e) Ground blrching

(f) Avalanches

(g9) Ground dsplacement

(h) Floodsfrom dam and levee failures
(i) Fires

() Structura collapse

(k) Falling objects

(1) Tsunami

The first six listed above have some bearings upon landforms, while othes may be
congdered the effects causng immediate concern to the life and propeties of people in the
region. The effect of tsunami would occur only if the epicentre of the tremor is bdow oceanic
waters and the magnitude is sufficiently high. Tsunamis are waves generated by the tremors and
not an earthquéae in itself. Though the actual quake activity lasts for a few seconds its effects
are devastating provided the magnitudeof the quake is more than 5 on he Richter scale.

VOLCANOESAND VOLCANIC LANDFORMS

A volcano is a place where gases, ashes and/or molten rock material — lava — escape to
the ground. A volcano is called an active volcano if the materials mentioned are beng released
or have been released out in the recent past. The layer below the solid crug is mantle. It has
higher dengty than tha of the crug. The mantle containsa weaker zonecalled asthenosphere. It
isfromthis tha the molten rock materials find thar way to the surface. The materia in theuppe
mantle pottion is called magma. Once it starts moving towards the crug or it reaches the surface,
it is referred to as lava. The materia tha reaches the ground indudes lava flows, pyrodastic
debris, volcanic bombs ash and dug and gases such as nitrogen compounds sulphurcompounds
and minor anount of chlorene hydrogen and agon.
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Volcanoes

Volcanoes are classified on the basis of nature of eruption and the form developed at
the surface. Mgor types of volcanoes are as follows:

Shield Volcanoes

Barring the basat flows, the shield volcanoes are the
largest of all the volcanoes on the earth. The Hawaiian
volcanoes are the mos famous

Examples. These volcanoes are mogly made up of
basalt, a type of lava that is very fluid when erupted. For this
reason, these volcanoes are not steep. They become explosve

if somehow water gets into the vent, othewise, they are
characterised by low-explosivity. Theupaoming lava movesin
the form of a fountain and throws out the cone at the top of the vent and developsinto cinde
cone

skirld Valedne

Composite Volcanoes

These volcanoes are characterised by eruptions of
cooler and more viscous lavas than basalt. These volcanoes
often result in explodve eruptons Along with lava, large
gquantities of pyrodastic material and ashes find ther way to
the ground. This materia accumulates in the vicinity of the
vent openings leading to formation of layers, and this makes

the mount gppear as composte volcanoes.
Compuosite Teliane

Caldera

These are the most explosive of the earth’s
volcanoes. They are usualy so explosve tha when they
oscone  erupt they tend to collapse on themselves rather than
_ building any tall structure. The collapsed depressions are
e cons A@& %%,  caled caderas. Ther explosveness indicates tha the
> “  magma chamber supplying the lavais notonly huge butis

also in dose vicinity.

Caldera Volcano

Small eruption & Caldera
lava flows i

Flood Basalt Provinces

These volcanoes outpour highly fluid lava that flows for long distances. Some pats of the
world are covered by thousands of sg. km of thick basalt lava flows. There can be a series of
flows with some flows attaining thickness of more than 50 m. Individud flows may extend for
hundeds of km. The Deccan Traps from India, presently covering most of the Maharashtra
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plateau, are a much larger flood basalt province. It is bdieved that initially the trap formations
covered amuch larger area than the present.

Mid-Ocean Ridge Volcanoes

Island arcs

Where two oceanic
plates converge (e.g.

plate is pushed
downwards
(subducted) into the
mantie. As the

magma rises to the
surface forming

Mid-oceanic ridges Hot spot volcances Continental-oceanic

(e.g. Aleutian Islands) (e.g. lceland)

western Pacific}. One Magma rises up o

Tension in the crust
|leads to deep rifts.

the ocean floor along
these rifts. forming
new crusi. The ridges
form a continuous

subducted plate mells, line of submarine

volcanoes. In places
the volcanoes rise

Rising plumes of
magma reach the
surface in the centres is subducted beneath
of plates, e.g. Hawaii. the thicker continental

numearous valcanoes above sea level.
or island arcs.

Hot
spot
Qceanic Mid-oceanic
lsland crust ridge
sland are <
IS Treneh Sea feve |

plate margins.
Here the oceanic plate

plate. As it melts some
of the lighter oceanic
plate magma lorces

its way to the surface,
forming volcanoes,
&.g. Andean volcanoes.

Continental
orust

Flood basalts
Magma reaches
surface through great
cracks or fissures in
crust (caused by
tension} allowing vast
amounts of magma
to reach the surface.
These eruptions
bulld-up great
thicknesses of lava,
known as flood
basalts.

Flood Basalt 2 __

f Mantle l
These volcanoes ooour in the oceanic aress. There is a system of mid-ocean ridges more

than 70,000km longthat stretches through al the ocean basins. The central portion of this ridge
experiences frequent eruptions

Mantle |
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Volcanic landfor ms

I ntrusive Forms

The lava tha is released during volcanic
eruptions on cooling developsinto igneous rocks.
The cooling may take place either on reaching the
surface or aso while the lava is till in the crugal
portion. Depending on the location of the cooling of
the lava, igneous rocks are classified as volcanic
rocks (cooling at the surface) and plutonic rocks
(coolingin the crug). The lavatha cools within the
cruga potrtions assumes different forms. These
forms are called intrusive forms. Some of the
forms are shown in Hgure.

Batholiths

A large body of magmatic material tha cools in the degper depth of the crugt developsin
the form of large domes. They appear on the surface only after the denudaiond processes
remove the overlying materials. They cover large areas, and at times, assume depth tha may be
several km. These are granitic bodies. Batholiths are the cooled potion of magma chambers.

L acoliths

These are large dome-shaped intrusve bodies with alevel base and connected by a pipe-
like condut from bdow. It resembles the surface volcanic domes of composte volcano, only
these are located at degper depths It can beregarded as thelocalised source of lava that findsits
way to the surface. The Karnaaka plateau is spotted with domdl hills of granite rocks. Mog of
these, nowexfoliated, ae examples of lacoliths or batholiths

L apolith, Phacolith and Sills

As and when the lava moves upwards, a portion of the same may tend to move in a
horizonta direction wherever it findsa weak plane. It may get rested in different forms. In case it
developsinto a saucer shagpe concave to the sky body, it is caled lapoalith. A wavy mass of
intrusve rocks, at times, is found at the base of syndines or at the top of anticline in folded
igneous county. Such wavy materials have a definite condut to source beneath in the form of
magma chambers (subsquently developeal as batholiths). These are called the phacoliths The
near horizontal bodies of the intrusve igneousrocks are called sill or sheet, depending on the
thickness of the material. The thinna ones are called sheets while the thick horizontal deposts
arecaled dlls.
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Dykes

When the lava makes its way through cracks and the fissures developed in the land, it
solidifies almos perpendicular to the ground. It gets cooled in the same pogtion to develop a
wall-like structure. Such structures are called dykes. These are the mos commonly found
intrugve forms in the western Maharashtra area. These are consdered the feeders for the
eruptionstha led to the development of the Deccan traps

» DISTRIBUTION OF OCEANS AND CONTINENTS
CONTINENTAL DRIFT: THEORY & DEFINITION

Continental drift was a
theory tha explaned how
continents shift post- ion on Earth's
surface. Set forth in 1912 by Alfred
Wegener, a geophysicist and
meteorologist, contin-ental  drift
aso explaned why look-dike
animal and plant fossils, and
similar rock formations, are found
on different continents.

The theory of continental
drift

According to Wegener, al
the contnents formed a singe
continental mass, a mega ocean
surroundel by the same. The super
coninent was named PANGAEA,
which meant all earth. The mega
ocean was called PANTHALASSA, meaning all water. He argued that, around 200 million
years ago, the super continent, Pangaea, began to split. Pangaea first broke into two large
continental masses as Laurasia and Gondwanaland forming the northen and southern
components respectively. Subsequently, Laurasia and Gondwandand continued to break into
varioussmaller continents tha exist today. A variety of evidence was offered in suppat of the
continental drift. Some of these are given bdow.
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Evidencein Support of the Continental Drift

» The Matching of Continents (Jig-Saw-Fit)

The shorelines of Africa and South America facing each other have a remarkable and
unmistakable match. It may be noted tha a map produced usng a computer programme to find
thebest fit of the Atlantic margin was presented by Bullard in 1964.1t proved to be quite perfect.
Thematch was tried & 1,000 fathomlineingead of the present shoreline

» Rocks of Same Age Acr oss the Oceans

The radiometric daing methodsdevelopad in the recent period have facilitated correlating
therodk formation from different continents across the vast ocean. The bdt of andent rocks of
2,000 million years from Brazil coast matches with those from western Africa. The earliest
marine deposts along the coastline of South America and Africa are of the Jurassic age. This
suggests tha the ocean did notexist prior to that time.

< e
re nﬁ;_ 1
Lystrosaurus

AxX
K{ Mesosaurus G

lossopteris
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> Tillite

It is the sedimentary rock formed out of deposits of glaciers. The Gondavana system
of sediments from India is known to have its counier pats in six different landmasses of the
Southern Hemisphee. At the base the system has thick tillite indicating extensve and prolonged
glaciation. Counter parts of this succession are foundin Africa, Falkland 1sland, M adagascar,
Antarctica and Australia besides India. Overall resemblance of the Gondavana type
sediments clearly demondrates that these landmasses had remarkably similar histories. The
glacid tillite provides unambiguous evidence of palaeoclimates and aso of drifting of
continents.

> Placer Deposits

The occurrence of rich placer deposits of gold in the Ghana coast and the absolute absence
of source rock in the region is an amazing fact. The gold bearing veins are in Brazil and it is
obvioustha the gold deposts of the Ghana are derived from the Brazil plateau when the two
continents lay sde by sde.

» Distribution of Fossils (Refer above fiqure)

When identical species of plants and animals adgpted to living on land or in fresh water are
found on ether side of the marine bariers, a problem arises regarding accouning for such
distributon. Theobservationstha Lemurs occur in India, Madagascar and Africa led some to
congder a contiguouslandmass “Lemuria” linking these three landmaesses. M esosaurus was a
small reptile adapted to shdlow brackish water. The skeletons of these are found only in two
localities. the Southern Cape Province of South Africa and Iraver formations of Brazil. The
two localities presently are 4,800 kmapart with an ocean in beween them.

Forcefor Drifting

Wegener suggested that the movement responsble for the drifting of the continents was
caused by pole-fleeing force and tidal force. The polar-fleeing force relates to the rotation of
the earth. You are aware of the fact that the earth is not a pefect spheae; it has a bulge at the
equator. This bulge is due to the rotation of the earth. The second force tha was suggested by
Wegener—thetidd force—is dueto theattraction of the moon and the sun tha developstides
in oceanic waters. Wegene bdieved that these forces would become effective when applied over
many million years. However, most of scholars considered these forces to be totally
inadequate.

Post-Drift Studies

It is interesting to note tha for continental drif, mog of the evidence was collected from
the continental areas in the form of distribution of flora and fauna or deposits like tillite. A
number of discoveries during the pog-war period
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addel new information to geological literature. Particularly, the information collected from the
ocean floor mapping provided new dimensons for the study of distribution of oceans and
continents.

Convectional Current Theory

Arthur Holmesin 1930s discussed the possibility of convection currents opeating in the
mantle portion. These currents are generated due to radioactive elements causng thermal
differences in the mantle portion. Holmes argued tha there exists a system of such currents in
the entire mantle portion. This was an attempt to provide an explanation to theissue of force, on
the basis of which contemporary scientists discar ded the continental drift theory.

M apping of the Ocean Floor

Detailed research of the ocean configuration revealed tha the ocean floor is not jug a
vast plain but it is full of relief. Expeditionsto map the oceanic floor in the pod-war period
provided adetailed picture of the ocean relief and indicated the existence of submerged mountain
ranges as well as deep trenches, mogly located closer to the continent margins The mid-oceanic
ridges were foundto be mog active in terms of volcanic eruptions The dating of therocks from
the oceanic crug revealed the fact that the latter is much younger than the continental areas.
Rocks on either side of the crest of oceanic ridges and having equidistant locationsfrom the crest
were found b have remarkable smilarities both in terms of thar condituents and thar age.

Ocean Floor Configuration

In this section we shdl note afew things related to the ocean floor configuration tha hdp
us in the undestanding of the distribution of continents and oceans The ocean floor may be
segmented into three major divisionsbased on the depth as well as the forms of relief. These
divisonsare continental mar gins, deep-sea basins and mid-ocean ridges.
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Continental Margins

These form the transition between continental shores and deep-sea basins. They
indude continental shelf, continental slope, continental rise and deep-oceanic trenches. Of
these, the deep-sea trenches are the areas which are of condderable interest in so far as the
distribution of oceans and continents is concerned.

Abyssal Plains

These are extensve plains tha lie between the continental margins and mid-oceanic
ridges. The abyssal plains are the areas where the continental sediments that move beyond the
marginsget degposted.

Mid-Oceanic Ridges

This forms an interconnected chain of mountain system within the ocean. It is the
longest mountin-chan on the surface of the earth thoudh submerged under the oceanic waters.
It is characterized by a central rift system at the crest, a fractionaed plateau and flank zoneall
aongitslength. Therift system at the crest is the zone of intense volcanic activity.

Distribution of Earthquakes and Volcanoes

Study the maps showing thedistribution of seismic activity and volcanoes given in below
figure. You will notice aline of dotsin the central pats of the Atlantic Ocean amog paallel to
the coastlines. It further extendsinto the Indian
Ocean. It bifurcates a little south of the Indian subantinent with one branch moving into East
Africaand the other meeting asmilar linefrom Myanmar to New Guiana

You will notice tha this line of dots coinddes with the midoceanic ridges. The shaded
bdt showing another area of concentration wincides with the
Alpine-Himalayan system and the rim of the Pacific Ocean. In genera, the fod of the
earthquée in the areas of mid-oceanic ridges are at shdlow depths whereas along the Alpine-
Himalayan bdt as well as therim of the Pacific, the
earthquées are degp-seated ones. The map of volcanoes dso shows asmilar
patern. Therim of the Pacific is also called rim of fire dueto the existence of active volcanoes
in thisarea.
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Distribution of earthquakes and volcanoes

CONCEPT OF SEA FLOOR SPREADING

As mentioned abowve, the podg-drift studies provided condgderable information tha was
not available at the time Wegener put forth his concept of continental drift. Particularly, the
mapping of the ocean floor and pdaeomagnetic studies of rocks from oceanic regionsreveaed
thefollowing facts :

(@) It wasredised tha al dongthe mid-oceanic ridges, volcanic eruptionsare
common and they bring huge amounts of lava to the surface in this area.

(b) Therocks equidistant on either sides of the crest of mid-oceanic ridges show remarkable
similarities in terms of period of formation, chemical compostions and magnetic
propeaties. Rocks closer to the mid-oceanic ridges are norma polarity and are the
youngest. The age of therodks increases as one moves avay from the crest.

(c) The ocean crug rocks are much yourger than the continental rocks. The age of rocks in
the oceanic crug is nowhere more than 200 million years old. Some of the continental
rock formationsare as old as 3,200 nillion years.

(d) The sediments on he ocean floor are unexpectedly very thin. Sientists were expecting, if
the ocean floors were as old as the continent, to have a complete sequence of sediments
for a period of much longer duration. However, nowhere was the sediment column found
to beolder than 200 nillion years.
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(e) The deep trenches have deep-seated earthquée occurrences while in the midoceanic
ridge areas, the quéke foci have shdlow depths

These facts and a detailed andysis of magnetic propeties of the rocks on either sides of the
mid-oceanic ridge led Hess (1961) to propo® his hypothesis, known as the “sea floor
spreading” . Hess argued tha congant eruptionsat the crest of oceanic ridges cause the rupture
of the oceanic crug and the new lava wedges into it, pusing the oceanic crugt on ether sde The
ocean floor, thus spreads. The younger age of the oceanic crug as well as the fact tha the
spreading of one ocean does not cause the shrinking of the other, made Hess think about the
consumption of the oceanic crug. He further maintained tha the ocean
floor tha ges pushed due to volcanic eruptionsat the crest, anksdown & the
oceanic trenches and gets consumed. The basic concept of sea floor spreading has
been depicted in bdow figure.

Baoflnor mpraniing and suboucton

PLATE TECTONICS

Since the advent of the concept of sea floor spreading, the interest in the problem of
distribution of oceans and continents was revived. It wasin 1967,McKenze and Parker and also
Morgan, indegpendently collected the available ideas and came out with another conaept termed
Plate Tectonics.
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A tectonic plate (also called lithopheaic plate) is a massive, irregularly-shgped slab of
solid rock, genealy composed of both continental and oceanic lithophae. Plates move
horizontally over the asthenogphee as rigid units. The lithopheae indudes the crug and top
mantle with its thickness range varying between 5-100 km in oceanic parts and about200km in
the continental areas. A plate may be referred to as the continental plate or oceanic plate
depending on which of the two occupy a larger portion of the plate. Pacific plate is largdy an
oceanic plate whereas the Eurasian plate may be called a continental plate. The theory of
plate tectonics proposs tha the earth’s lithophee is divided into seven major and some minor
plates. YoungFold Mountin ridges, trenches, and/or faults surroundthese major plates (Below

figure).
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Mmjor and minor plaies of ihe world
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Themajor plates are asfollows:

(a) Antarcticaand the surrounding oceanic plate

(b) North American (with western Atlantic floor separated from the South American plate
alongthe Caribbean idlands) plate

(c) South American (with western Atlantic floor separated from the North American plate
alongthe Caribbean islands) plate

(d) Pecific plate

(e) India-Audraia-New Zealand pkte

(f) Africawith the eastern Atlantic floor plate

(9) Eurasia and the adjacent oceanic plate.

Some important minor platesare listed below:
(@) Cocos plate : Between Central America and RPacific plate
(b) Nazca plate : Between South America and Racific plate
(c) Arabian plate : Modly the Saudi Arabian landmass
(d) Philippine plate : Between the Asiatic and Pacific plate
(e) Carolineplate : Between the Philippine and Indian plate (North of New Guines)
(f) Fuji plate : North-east of Audraia.

These plates have been condantly moving over the globethroughoutthe history of the earth.
It is notthe continent that moves as bdieved by Wegener. Continents are part of a plate and wha
moves is the plate. Moreover, it may be noted that al the plates, withoutexception, have moved
in the geological past and shdl continue to move in the future period as well. Wegener had
thoudt of all the continents to have initially existed as a supea continent in theform of Pangaea.
However, later discoveries revea tha the continental masses, resting on the plates, have been
wandeing all through the geological period, and Pangaea was a result of conveging of different
continental masses tha were parts of oneor the other plates. Scientists usang the pdaeomagnetic
data have determined the postionshdd by each of the present continental landmass in different
geological periods Pogtion of the Indian sub-continent (mostly Peninsular India) is traced with
the hdp of the rocks andysed from the Nagpur area.

There are three types of plate boundaies:
» Divergent plate boundaries: thetwo plates move away from each other.
o Convergent plate boundaries: thetwo plates move towards each other.
o Transform plate boundaries: thetwo plates dip past each other.
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Divergent Plate Boundary

lithosphera I

lithosphere

AFRICA CONTINENT DIVERGENT PLATE BOUNDARY

The type of plate boundry and the type of crus
found oneach side of the bounday determines what
sort of geologic activity will befound here.

1) Divergent Plate Boundaries

Plates move apat at mid-ocean ridges where
new seafloor forms. Between thetwo platesis a rift
valley. Lava flows at the surface cool rapidly to
become basalt, but degper in the crugt, magma cools
more slowly to form gabbro. So the entire ridge
system is made up of igneous rock tha is either
extrugve or intrusve. Earthqué&kes are common at
mid-ocean ridges since the movement of magma
and oceanic crug results in crugal shaing The
vast majority of mid-ocean ridges are located deep
bdow the sea. As divergence occurs, shdlow earthquaes can occur along with volcanoes along
the rift areas (set of linear cracks). When the process begins a valley will develop such as the
Great Rift Valley in Africa. Over time tha valley can fill up with water creating linear lakes. If
divergence continues, a sea can form like the Red Sea and findly an ocean like the Atlantic
Ocean. Check out the eastern hdf of Africaand notice the lakes that ook linear. Eastern Africa
is tearing apart from these linear lakes, to the Great Rift Valley, and up to the Red Sea. The
ultimate divergent bounday is the Atlantic Ocean, which began when Pangea broke apart.

Ocean-to-continent conver gence

2) Convergent Plate Boundaries

When two plates convage, the result degpendson thetype of lithopheae the plates are made
of. No matter what, smashing two enormousslabs of lithogpheae togehe results in the creation
of magma and earthquakes. Ocean-to-continent convergence occurs when oceanic crugt
conveges with continental crud, forcing the denser oceanic plate to plunge beneath the

Page 45

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

continental plate. This  process
called subduction, occurs along oceanic
trenches called subduction zoneswhere
lots of intense earthquées and volcanic
eruptons can occur. The denser,
subduding plate begins to heat up unde
extreme pressure near the mantle and
melts to create causes melting in the
volcanoes. These coastal volcanic
mountins are foundin a line above the
subduding plate. The volcanoes are
known as a continental arc. The
movement of crus and magma causes
earthqukes. The magma will cool
dowly to form granite or granodiorite.
These large bodies of intrusve igneous rocks are called baholiths which may someday be
uplifted to form a mountin range Examples are the Philippine Islands and the Aleutian Islands
of Alaska.

Continental-to-continental Convergence

An oceanic-to-oceanic plate boundary occurs when two oceanic plates convege, causng
the older, denser plate will subdud into the mantle. An ocean trench marks the location where
the plate is pushed down into the mantle. The line of volcanoes tha grows on the uppe oceanic
plate is an island arc. The Ring of Fireis a ring aroundthe Pacific Ocean of subduction zones,
which mog are oceanic-to-oceanic convergence. Alongthese subdudion zones, volcanic islands
(also caled volcanic arcs) form. Examples of these regions indude Japan, Indonesia, and the
Aleutian Islands

When two continental plates converge, indead of subdudion, the two similar tectonic
plates will budkle up to create large mountin ranges like a massive car pile-up. This is
called continental-to-continental convergence, and geologically creates intense folding and
faulting rather than volcanic activity. Examples of mountin ranges created by this process are
the Himalayan mount- ainsas India is colliding - .
with Asia, the Alpsin Europe and the Appdacian
mountins in the United States as the North
American plate collided with the African plate
when Pangea was forming. The Kashmir India
earthqu&ke of 2005 that killed over 80,000people
occurred because of this process. And, the 2008
earthqu&ke in China which killed nearly 85,000
people before the Summer Olympics was because
of this tectonic force. The Appdachian Mountins
are theremnants of alarge mountin range tha was

Oceanic-to-oceanic convergence
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created when North America rammed into
Eurasia about 250 nillion years ago.

3) Transform plate boundaries

It occurs when two tectonic plates dide
(or grind) pest padle to each othe. The
mog famoustransform boundary is the San
Andreas Fault where the Pacific plate that
Los Angdes and Hawaii are on is grinding
past the North American plate tha San
Francisco and the rest of the United States is
on a the rate of 3 inches a year. Recently,
geologists have stated tha San Frandsco
should expect another disastrous earthquéke Intraplate Boundaries
in the next 30 years. Anothe important
trandorm bounday is theNorth Anatolian Fault in Turkey. This powerful fault last ruptured
in 1999in Izmit, Turkey which killed 17,000
peoplein 48 £conds

—— I g i

& Do vyou know this?

I ntraplate Boundaries '
A smal amount of geologc | |« wye 1 0 ROKET

r A8 mmniy

activity, known asintraplate activity, does >

not take place at plate boundaies but within < =
a plate instead. Mantle plumes are pipes of Qe S

hot rock tha rise through the mantle. The S i A LT PUOR N A N\ E
release of pressure causes melting near the _ \ i
surface to form ahotspot. Eruptions at the e / ]
hotspot create a volcano. Hotspot volcanoes i

are found naline

Continental
Transform  crust

Can you figure out why?

Hint: The youngest volcano sits
above the hotspot and volcanoes become
older with distance from the hotspot
Geologists use some hotspot chansto tell the
direction and the speed a plate is moving.
Hotspot magmas rarely pendrate through
thick continental crug. One exception is the
Y ellowstonehotspot.

Asthenosp

Transform plate Boundaries
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Perihelion and Aphelion

Aphelion Perihelon

The closest point to the Sunin a planet's orbit is called perihelion. The furthest point is
called aphelion. The plang moves fastest at perihelion and dowest a aphdion.

The plands in our Solar System orbit the Sun. The orbits of some plands are amog
pefect circles, but others are not Some orbits are shgped more like ovds, or "stretched out'
circles. Scientists call these ovd shgpes "dllipses’. If a planet's orbit isacircle, the Sunis at the
center of tha circle. If, ingead, the orbit is an dlipse, the Sunis at a point called the "focus’ of
thedlipse, which is not quite the same as the center.

Since the Sunis not at the center of an elliptical orbit, the plane moves closer towards
and further away from the Sun as it orbits. The place where the planet is closest to the Sun is
called perihelion. When the plang is furthest away from the Sun, it is at aphelion. The words
"aphelion” and "perihdion” come from the Greek language In Greek, "helios' mean Sun, "pei”
means near, and "apo’ means away from.

When Earth is at perihdion, it is about 147 million km (91 million miles) from the Sun.
When it is at aphdion, it is 152 million km (almog 95 million miles) from the Sun. Earth is
about 5 million km (more than 3 million miles) further from the Sun & aphdion than at
perihdion.
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Some planes have very "stretched out' orbits. Fluto, for example, is much further from
the Sun at aphdion than it is at peihdion. Astrononers say that a "stretched out’ orbit has a
high eccentricity, which means it is long and skinny, not round like a circle. Asteroids
many comets, and some spacecraft also travel around the Sunin éliptical orbits. They all have
perihdion and aphelion points aong ther orbits. Anything following an éliptical orbit moves
fastest at peihelion and dowest a gphdion.

If an object orbits something other than the Sun, we dornit use the terms perihdion and
aphdion. Satellites orbiting Earth (induding the Moon!) have a close point called perigee and a
far point called apogee.

NOTE THISFACT!

Some people think tha this is why we have seasons but they are wrong Earth reaches
perihdion, its closest approach to the Sun and when you might think it should be warmest, in
Januay - the middle of winter in the Northern Hemisphae! The difference in distance
is not the cause of our seasons Indead, sasonsare caused by thetilt of Earth's axis.

» LOCATION OF PLACES ON THE GLOBE

It is difficult to describe the location of a point on a spheae like the earth. Now the
guestion arises as to how to locate a place on it? We need certain points of reference and lines to
find outthelocation of places.

Youwill noticetha aneedleisfixed through the globein atilted manner, which is called
its axis. Two points on the globe through which the needle passes are two poles — North Pole
and South Pole. The globe can be moved arourd this needle from west to east jud as the earth
moves. But, remember there is a major difference. The real earth has no such needle. It moves
around ts axis, which isanimaginary line.

Anothe imaginary line running on the globedivides it into two equal parts. Thislineis
known as theequator. The notthern hdf of the earth is known as the Northern Hemisphere and
the southern hdf is known as the Southern Hemisphere. They are both equd hdves. Therefore,
theequaor isan imaginary circular line andis avery important reference point to locate places
ontheearth. All parallel circles from the equator up to the poles are called parallels of latitudes.
Latitudes are measured in degrees.
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The equaor represents the zero degree latitude. Since the distance from the equéor to
either of the poles is onefourth of a circle roundthe earth, it will measure Yath of 360 degrees,
i.e. 90°. Thus 90 degrees north latitude marks the North Pole and 90 degrees south latitude
marks the South Pole. As such, all paralels north of the equaor are called ‘north latitudes'.
Similarly al paallels south of the equéaor are called * south latitudes'.

The vaue of each latitude is, therefore, followed by either the word north or south.
Genedly, this is indicated by the letter ‘N’ or ‘S. For example, both Chandrapur in
Mahaashtra (India) and Belo Horizonte in Brazil (South America) are located on parallels of
about20° latitude But the former is 20° north of the equator and thelatter is 20° south of it. We,
therefore, say that Chandrapur is situaed at 20° N latitudeand Belo Horizonte is situaed at 20°
S latitude We see in Figure tha as we move away from the equator, the size of the parallels of
latitude decreases.

WHAT ARE LATITUDES?

Latitude is the angular distance of a point on the earth’s P ,* e
surface, measured in degrees from the centre of the earth as shown Pl
in bdow figure. It is paallel to a ling the equator, which lies !f,,; e 1_?;_-'#"'1- X

midway between the poles. These lines are theefore called Ref—g
parallels of latitude, and on a globeare actudly circles, becoming '
smaller pole wards The equé&or represents 0° and the North and
South Poles are 90° Nand 90°S

=5 AT PO FACTS ABOUT LINES OF LATITUDE
- qu_'a"?F'

= Are known as parallels
= Runin an eagt-west direction.

= Measure distance north or south
from the Equator.

= Aye parallel toane anather and
never meel.

* Crpss'the prime meridian at
right anales.

® Lig in planes that cross the Earth's
anis at right angles.

= Get shorter toward the poles,
with anly the Equator, the longest,
a great clrole.
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| mportant parallels of Latitudes

Besides the equéaor (0°), the North Pole (90°N) and the South Pole (90° S), there are four
important parallels of latitudes—

(a) Tropic of Cancer (23%2°N) in the Northern Hemisphee.

(b) Tropic of Capricorn (23%2° § in the Southern Hemisphee.

(c) Arctic Circle at 66%2° noth of the equaor.

(d) Antarctic Circle at 66%2°south of the equéor.

Latitude lines are aso sometimes called parallels because they are parallel and equidistant
from each other. Each degree of latitudeis about 69 miles (111 km) apart.

WHAT ARE LONGITUDES?

To fix the postion of a place, it is necessary to know e
something more than the latitude of tha place. Y ou can see, s ey o
for example, tha Tonga Islands (in the Pacific Ocean) and T M
Mauritius Islands (in the Indian Ocean) are situaed onthe /- e,
same latitude (i.e., 20° S). Now, in order to locate them | N il
precisely, we mug find out how far east or west these places [,
are from a given line of reference running from the North | e e X
Pole to the South Pole. These lines of references are caled W i f

the meridians of longitude, and the distances between them K ; fﬁ _
are measured in ‘degrees of longitude'. Each degree is e -
further divided into minutes, and minutes into seconds They “'%-:,'_" r

are semicircles and the distance between them decreases
steadily polewards untl it becomes zero at the poles, where
al the meridians mest.

FACTS ABOUT LINES OF LONGITUDE

=
- = Are known as mer|dians.
-
}_,-”:_' »= Hun in a narth-sauth direction,
.J'l
'} %7!, = Measure distaiice east or west of
i the prime maridian.
/
Fa Ml Onleming
J[' | W = Are farthest apart at the Equator
B and meeat al the poles

= Cross the Equator at right angles.

#= Lie in planes that psss through
the Earth's axis.

= Are equal in tength

= Age halves ol great circlas,
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Unlike paralels of latitudg all meridians are of equal length. Thus it was difficult to
numbe the meridians Hence, all counties decided tha the count should begin from the
meridian which passed through Greenwich, where the British Royal Observatory is located.
This meridian is called the Prime Meridian. Its valueis 0° longitude and from it we count 180°
eastward as well as 180°westward. The Prime Meridian and 180° meridian divide the earth into
two equd haves, the Eastern Hemisphee and the Western Hemisphere. Therefore, thelongitude
of aplaceisfollowed by theletter E for theeast and W for thewest. It is, however, interesting to
note tha 180° East and 180° West meridians are on the sameline.

Now look at the grid of the parallels of latitude and meridians of longtude on the globe
(Grid figure). You @an locate any point on theglobevery easily if you krow its
latitudeand longtude

For example, Dhubri in Assam is situated at 26° N latitude and 90° E longitude. Find
out the point where these two lines cut each other. Tha point will bethelocation of Dhubii.

Longitudeand Time

The best means of measuring time is by the movement of the earth, the moon and the
planegs. The sun regularly rises and sets every day, and naurally, it is the best time-keeper
throughout the world. Local time can be reckoned by the shadow cast by the sun, which is the
shortest a noon ad longest a sunrise and
sunst.

When the Prime Meridian of Greenwich has the sun at the highest point in the sky, all
the places dong this meridian will have mid-day or noon.

As the earth rotates from west to east, those places east of Greenwich will be ahead of
Greenwich time and those to the west will be
behind it (Below Figure). The rate of difference
can be calculated as follows. The earth rotates 360°
in about 24 hours, which means 15° an hour or 1°
in four minutes. Thus when it is 12 noon at
Greenwich, thetime at 15° east of Greenwich will
be 15 x 4 = 60 minutes, i.e, 1 hou ahead of
Greenwich time, which means 1 p.m. But at 15°
west of Greenwich, the time will be behind
Greenwich time by one hour, i.e, it will be 11.00
am. Similarly, at 180°,it will be midnight when it
is 12 noon a&Greenwich.

At any place a watch can be adjuged to i Grid
read 12 o’clock when thesunis at the highest point
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in the sky, i.e., when it is mid-day. The time shown by such a watch will give thelocal time for
tha place. You can see tha all the places on a given meridian of longitude have the same local
time.

L ongtiude & time

Standard Time and TimeZones

If each town were to keep the time of its own meridian, there would be much difference
in local time between one town and the other. Travelers going from one end of the country to the
other would have to keep changing ther watches if they wanted to keep ther appointments. This
isimpractical and very inconvenient. To avoid all these difficulties, a system of standard time
isobserved by dl counties.

Mog counties adopttheir standad time from the central meridian of their counties. In
larger counties such as Canada, U.S.A., China, and Russia, it would be inconvenient to have
singe time zone So these counties have multiple time zones. Both Canada and
U.S.A. have five time zones—the Atlantic, Eastern, Central, Mountain and Pacific Time Zones.
The difference between the local time of the Atlantic and Pacific coasts is nearly five hours.
USSR had deven time zones beore its disintegration. Russia now has nine time zones.
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Why do we have Standard Time?

The local time of places which are on different
meridians are bound to differ. For example, it will be
difficult to prepare a time-table for trains which cross
several longitudes. In India, for ingance, there will be a
difference of about 1 hour and 45 minutes in the local
times of Dwarka in Gujarat and Dibrugarh in Assam. It
is, therefore, necessary to adopt the local time of some
central meridian of a country as the standard time for the
county. In India, the longtude of 82%2° E (82° 30" E) is
treated as the standard meridian. The local time at this
meridian is taken as the standad time for the whole
county. It isknown as the Indian Standard Time (I1ST).

The International Date L ine

A traveler going eastwards gains time from Green-
wich until he reaches the meridian 180°E, when he will be
12 hours ahead of G.M.T. Similarly in going westwards, he
loses 12 hours when he reaches 180°W. There is thusatotal
difference of 24 hous or awhole day between the two sides
of the 180° neridian.

This is the Internationd Date Line where the date
changes by exactly one day when it is crossed. A traveler
crossing the date line from east to west loses a day (because
of the loss in time he has made); and while crossing the fiweieurs Sxteumira dcrifétm
dateline from west to east he gans a day (because of the
gain in ime heencourtered).

The Internationd Date Line in the mid-Pacific curves from the normal 180° meridian at
the Bering Strait, Fiji, Tonga and other islandsto prevent confuson of day and dae in some of
the island groupstha are cut through by the meridian. Some of them keep Asiatic or New
Zedland gandard time, others follow the American date and time.

Why istheinternational dateline drawn in a zigzag manner ?

Some groups of Islands (Polynesia, Melanesia, Micronesia) fall on either of the
daeline So if the daeline was straight, then two regions of the same Island County or Island
group would fall unde different date zones. Thusto avoid any confuson of dae, this line is
drawn through where the sea lies and notland. Hence, the DL is drawn in a zig-zag manne.
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MOTIONS OF THE EARTH
Rotation & Revolution
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Figure | : Inclination of the Earths
axis and the orbital plane Figure 2 Dy amd Night on the Earth due i rotntion

Rotation is the movement of the earth on its axis. The movement of the earth aroundthe
sunin afixed pah or orbit is called Revolution. The axis of the earth which is an imaginary line,
makes an angle of 66%2° with its orbital plane The plane formed by the orbit is known as the
orbital plane The earth receives light from the sun. Due to the spherical shape of the earth,
only half of it gets light from the sun at atime (Figure 1). The pottion facing the sun experiences
day while the other hadf away from the sun experiences night. The circle tha divides the day
from night on the globeis called the circle of illumination. This circle does not coindde with
the axis as you see in the (Figure 2). The earth takes about 24 hours to complete onerotation
aroundits axis. The period of rotation is known as the earthday. Thisis the daly motion of the
earth.

Revolution takes 365Y1days (one year) to revolve aroundthe sun. We consder a year as
congsting of 365 days only and ignore six hours for the sake of convenience. Six hours saved
every year are added to make oneday (24 hours) over a span of four years. This surplusday is
addd to the month of February. Thus every fourth year, February is of 29 days indead of 28
days. Such ayear with 366 dg/sis called aleap year.
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From the below figure, it is clear tha the earth is going around the sun in an €liptical
orbit. Notice tha throughout its orbit, the earth is indined in the same direction. A year is
usudly divided into summer, winter, spring and autumn seasons Seasons change due to the
changein the position of the earth around the sun.
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Summer & Winter Solstice

Look at the above figure. You will see tha on 21% June, the Northern Hemisphere is
tilted towards the sun. Therays of the sun fall directly on the Tropic of Cancer. As a result,
these areas receive more heat. The areas near the poles receive less heat as therays of thesun are
danting. The North Pole is indined towards the sun and the places beyond the Arctic Circle
expeience continuousdaylight for about six months. Since a large portion of the Northern
Hemisphee is getting light from the sun, it is summer in the regions north of the equéor. The
longest day and the shortest night at these places occur on 21% June At thistime in the Southern
Hemisphere al these conditionsare reversed. It is winter season there. The nights are longe
than the days. This postion ofthe earth is called the Summer Solstice.

On 22" December, the Tropic of Capricorn receives direct rays of the sun as the South
Pole tilts towardsit. Asthesun’srays fal vertically a the Tropic of
Capricorn (23Y¥2° S), a larger portion of the Southern Hemisphee gets light. Therefore, it is
summer in the Southern Hemisphae with longe days and shorter nights. Thereverse hgppensin
the Northern Hemisphere. This postion ofthe earth is called the Winter Solstice.

Equinox

On 214 March and Sgptember 23rd, direct rays of the sun fall on the equator. At this
postion, nather of the polesistilted towardsthe sun; so, the whole earth experiences equal days
and equd nights. Thisis called an equinox.
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On 23rd September, it isautumn season [season after summer and before the
beginning of winter] in the nothern hemisphee and Pring season [season after winter and
before the beginning of summer] in the southern hemisphae. The opposte is the case on 21st
March, when it is spring in the nothern hanmisphere and aitumn in the southern hemisphee.

e Thus you find tha there are days and nights and changes in the seasons because of the
rotation and revolution of the earth respectively.

» Rotation === Days and Nights.

» Revolution === Seasons.

Why are days always longer than nights at the equator?

If there was no atmospher e, there would beno refraction and the daytime and nighttime
would be near equal at the equator, at least during equinoxes. But due to aamosphee, the sun’s
rays gets refracted (bending of light). Refraction is paticularly stronger during the morning
and the evening time when the sun’s rays are slant. Even thoudh the actual sun is below the
horizon, its appaent image would appear above the horizon dueto refraction. This makes the
days longer than nights at the equéor.

» ROCKS

The Earth’s crug is composed of rocks. They form within the Earth and make up alarge part
of our pland.

What Isa Rock?

To geologists, a rock is a naural subgance composed of solid crystals of different
mingals that have been fused together into asolid lump.
The minerals may or may not have been formed at the same time. Wha matters is tha naural
processes glued them al together.
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Classification of Rocks

CLASSIFICATION OF ROCKS

Sedimentary lgneous Metamorphic
Cheamical Intrusive  Extrusive
Clastic Biologic ‘ Foliated Non-foliated
Limestona Gabbro Baszal
Dolostone Digrise Andiasita
Evaporntss Granodionie Dacite
f@nﬂhmﬁfmg Coal Granie Hn yolite S[Eﬂp Quartzits
Hreccin Chart Schist Marbie
Sandsions Gneiss
Siltstone
Mudsione
Shaie

On the basis of mode of formation, rocks may be classified into three:
1. Igneous Rocks
2. Sedimentary Rocks

3. Metamorphic Rocks Petrology is science of rocks. A petrologist

studies rocks in al their aspects viz., mineral
composition,  texture,  structure, origin,
occurrence, ateration and relationship with
other rocks.

| gneous Rocks

As igneous rocks form out of magma and lava from the interior of the earth, they are
known as primary rocks. The igneous rocks (Ignis — in Latin means ‘Fire’) are formed when
magma cools and solidifies. When magma in its upward movement cools and turns into solid
form it is called igneous rock. The process of cooling and
solidification can happen in the earth’s crust or on the surface
of the earth.

Igneous rocks are classified based on texture. metmorphic
Texture depends upon size and arrangement of grains or
other physical conditions of the materials. If molten material
is cooled slowly at great depths, mineral grains may be very
large. Sudden cooling (at the surface) results in small and
smooth grains. Intermediate conditions of cooling would
result in intermediate sizes of grains making up igneous

ignecus

Page 58

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

rocks. Granite, gabbro, pegmatite, basalt, volcanic breccia and tuff are some of the examples of

igneousrocks.

On the basis of ther mode of occurrence,
igneousrocks can be classified as Intrusive and
Extrusive | gneous Rocks.

1. INTRUSIVE IGNEOUSROCKS

e They are formed when magma solidifies
below the earth’s surface.

e The rate of cooling below the earth’s
surface is very slow which gives rise to
the formation of large crystals in the
rocks.

e Tha is, the minga grains of intrusve
igneousrocks are very large

Extrusive igneous rocks
cool quickly and as a

result these rocks are
fine grained or has lack

af erystal growth.

N

Intrusive igneolus rocks are
formed from magma that cools
slowly and a5 a result these
rocks are coarse grained,

e Deep-seated intrusve igneous rocks are caled asPlutonic rocks and shdlow depth
intrusve igneousrocks are called as Hypabyssal Rocks.

Eg: Granite, dolerite, etc.

2. EXTRUSIVE IGNEOUS ROCKS

e They are formed by the cooling of the lava on the earth’s surface.
e Aslavacools very rapidly on the surface, the mineral crystals forming extrusve igneous

rocks are very fine

e Theserocks are also caled as Volcanic Rocks.

Eg: Gabbro, Basdlt, etc.

On the basis of chemical propeties, igneousrocks can be classified as Acid and Basic

Igneousrocks.

They are formed as a result of solidification of acidic (high viscoug or basic lava (low

viscous.

(a) Acidic igneous rocks are composed of 65% or more of silica. They are coloured, hard

and vey strong (Eg: Granite).

(b) Basic igneous rocks contain less than 55% of silica and have more iron and magnesium.
They are dak in colour, weak enough for weathering (Eg: Basalt, Gabbro).
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Sedimentary Rocks

The word ‘sedimentary’ is derived
from the Latin word sedimentum, which
means  settling. Rocks  (igneous
sedimentary and metamorphic) of the
earth’'s surface ae expoxd to
denudational agents, and are broken up
into various sizes of fragments. Such
fragments are trangported by different
exogenousagendes and deposted. These
deposts through compaction tumn into
rocks. This processis called lithification.
In many sedimentary rocks, the layers of
deposts retain thdr characteristics even ;
after lithification. Hence, we see a number of layers of varying thickness in sedimentary rocks
like sandgong shde etc.

Depending upon the mode of formation, sedimentary rocks are classified into three
major groups

1. Mechanically formed/ Clastic Sedimentary Rocks
They are formed by the conlidation of sediments unde excessive pressure and cementation.
Eg: Conglomerate, Breccia, Sandgone Shde, €c.

2. Organically/ Biologically formed Sedimentary Rocks
The consolidaion of organic matters derived from plants and animals form this type of rocks.
Eg: Cod, limestong chdk, chert, €c.

3. Chemically formed-Sedimentary Rocks
They are formed by various chemical reactions
Eg: Gypsum, rock sdt, limestong c.

M etamor phic Rocks

The word metamorphic means ‘change of form’. These rocks form unde the action of
pressure, volume and temperature (PVT) changes. Metamorphism occurs when rocks are
forced down to lower levels by tectonic processes or when molten magma rising through the
crug comes in contact with the cruga rocks or the undelying rocks are subjected to great
amounts of pressure by overlying rocks.

Metamorphism is a process by which aready conslidaed rocks undego
recrystallisation and reor ganisation of materials within origind rocks.
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Mechanical disruption and reorganization of the origind minerals within rocks dueto breaking
and crushing without any appreciable chemical changesis called dynamic metamorphism. The
materias of rocks chemically ater and recrystallise dueto therma metamorphism.

There are two types of therma metamorphism — contact metamorphism and regiona
metamorphism.

(@ In contact metamorphism the
rocks come in contact with hot
intruding magma and lava and the
rock materials recrystallise unde
high temperatures. Quite often
new materials form out of magma
or lava are added to therocks.

(b) In regiond metamorphism, rocks
undego recrystallisation due to
deformation caused by tectonic
shearing togethe with  high
temperature or pressure or both.

In the process of metamorphism in
some rocks grans or minerds get
arranged in layers or lines. Such an arrangement of mineas or grains in metamorphic rocks is
called foliation or lineation.

Sometimes minerals or materias of different groups are arranged into aternaing thin to
thick layers appearing in light and dark shades. Such a structure in metamorphic rocks is called
banding and rocks displaying banding are called banded rocks.

Types of metamorphic rocks depend upon origind rocks that were subjected to
metamorphism. Metamorphic rodcks are classified into two major groups— foliated rocks and
nonfoliated rocks. Gneissoid, granite, syenite, date, schist, marble, quartzite etc. are some
examples of metamorphic rocks.

ROCK CYCLE

Rocks do not remain in ther origind form for long but may undego trandormation.
Rock cycle is a continuousprocess through which old rocks are transformed into new ones.
Igneous rocks are primary rocks and other rocks (sedimentary and metamorphic) form from
these primary rocks. Igneous rocks can be changed into metamorphic rocks. The fragments
derived out of igneousand metamorphic rocks form into sedimentary rocks. Sedimentary rocks
themselves can tumn into fragments and the fragments can be a source for formation of
sedimentary rocks. The crugal rocks (igneous metamorphic and sedimentary) onae formed may
be carried down into the mantle (interior of the earth) through subdudion process (parts or whole
of crugal plates going down unde another plate in zones of plate convegence) and the same
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melt down dueto increase in temperature in theinterior and turn into molten magma, the original
source for igneousrocks.
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»> A CLASSIFICATION OF FORCES AFFECTING THE
LANDFORMS

L andforms

There are many forms of land on the surface of the earth. Continents, oceans mountins
plateaus valleys, ddtas, etc., are some of the examples of landforms. Landforms can be divided
into three orders.

First Order landfor ms are continents and oeans.

The Second Order Landforms are mountins plateaus and pkins

The Third Order Landforms indude mountin sections hills, valleys, ddtas, etc. All these
landforms change with time. The areas where there is now land was once sea.

For example, 200 mllion years ago there was a sea called Tethysin the areas where the splendid

Himalayas with ther sky touding peaks presently exists. Besides these slow changes,
there are some violent changes in the form of explosonsof volcanoes and of earthquakes.
In 1872,a hill 7 metre high, was formed in Obens Valley (California) dueto an earthquée.
Similarly, a 14.3 netre high hill was suddenly formed in the Gulf of Yakutsh (Alaska) in 1899.
Usudly the landforms changeat a very slow pace. Sometimes the changes are violent and fast
but these changes are comparatively less important than the slow changes. The Forces Affecting
Changes in the Landforms can bedivided into the Following Two Categories-
(1) Endogenetic Forces- These forces are generated in the interior of the earth and cause
mountains plateaus ec. These forces cause the parts of earth to rise or subsde
(2) Exogenetic Forces- These forces are produced and act on the surface of the earth. Wind,
water and snow are such forces which erode the surface of the earth or make depogtionson it.
These externd (exogenetic) forces are dso called processes.

Endogenetic Forces (Tectonic For ces)

These forces are known as earth building forces (origin-‘ends within, ‘genera -origin).
We have no direct knowledge of the generation of these forces because the field of thar
activitiesisin theinterior parts of the earth. Some scientists think tha these forces are caused by
contraction of earth on cooling, change in the rotation of the earth or due to the action of the
radioactive elements. On the Basis of Intensty, these Forces can be Divided into Two
Subgoups

(i) Sudden Endogenetic Forces

Themain forces in this sub-group are volcanic or of earthquae. Landscape suddenly under goes
disintegration.

For example, produdion of deep fissuresin plain aeas, the sudden changesin theroutes of river,
theformation of small hills, etc. are some of the effects of these forces.

(i) Diastrophic Forces
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These forces act very dowly. Thar effect becomes discernible after thousndsof years.

For example, the coast of the Baltic sea rises by 1.3 metres in a century. There are a large
numbe of places where the coast is either rising or sinking. The diastrophic forces from the
point of view of areal distribution an bedivided into two further sub-groups

(a) Vertical Movements - Vertical movements originae from the centre of the earth and
affect its surface. Conequently large scale uplift or subsdence of a part of the earth's
surface takes place. These movements are dow and wide spread and do notbring changes
in the horizonta rock strata. These movements are mainly assodated with the
formations of continents and plateaus, hence these are aso known as continent
building or plateau building movements. Besides, these movements are also called
epeirogenetic movements. 'Eperos in Greek language means ‘continent. The
sedimentary rocks are deposted and formed in the oceans and seas. The presence of these
sedimentary rocks is wide-spread in continents. This clearly shows that these were
uplifted or raised to form continents. Contrary to the above there are countess evidences
of submerged buildings, river -valleys and cities dueto subsdence into the sea. Some of
such examples indude the submerged andent buildings in Mediterranean in its Crete
Island and the andent city of Dwaraka in Saurashtra, India. These changes clearly point
out the downward movement of the Earth's surface.

(b) Horizontal Movements - There are forces which act on the earth's crug from side to
side i.e. horzontdly or tangentially. Naturally, they cause a lot of disruption in the
horizonta layer of strata as they do involve agood deal of compression and tenson ofthe
preexisting rocks since these forces act horizontally or tangentially to the earth's spherical
surface. These are known as horizontal or tangential movements.

Structures Produced by Endogenetic For ces

Endogenetic forces create deformation in the earth's crug. This distortion takes place
more in sedimentary and metamor phic rocks than in igneous rocks. As the former rocks are
usudly horizontal, a little deformation becomes easily discernible. Weathering and erosion
smoothens away the deformation over the crug after some time but the deformation produced in
the interior areas are not affected by the exogenetic forces (wind, water, ice, etc.). Hence, the
deformation created by the endagenetic forces in the interior part of the crug is more distinct
than on heuppe pat of the crug.

The ddormationscreated by the endagenetic forces can begrouped into two divisions-

(1) Cruga Bending

(2) Crugal Fracture

Both of them are responsble for creating a variety of landscape which are immediately subjected
to exogenetic for ces.
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(1) Crustal Bending

Diastrophic forces raise an
area at a place. Broad domes are
created in this process. The diameters
of these domes range from 160to 325
km. The process of dome formation is
known as war ping. Domes are formed
by slow warping. Water, wind, ice,
etc., begin to work on them as soonas
the domes begin to rise. After some
time, the raised portion of the domes
is erodal away but the hade rocks
which resist eroson appear in a
circular from. When the endogenetic
forces, indead of raising the area force
it down, the rocks become concave
and a broad basin is formed. These
basins are thus formed by a process
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which is opposte to dome formation.

These basins are filled in by sediment. If warping makes a broad sedimentary area to subsde
down, the subsded area of the sedimentary rocks is known as Geosyncline. In the andent times
there was a great geosyndine situated between the Gondwana land and the Angara land. The
Appdachian and the Alpines were born in this geosyndine

Fold- When compression takes place on the crug dueto endogendic forces, a pat of the
crug israised up in the form of folds The Area is contracted in this process. Dueto the forces
acting uponit, the crug takes a wave like form. The up-fold part is known as anticline. The
down fold-part between two anticlinesis called syncline.
Typesof Folds- According to shape, the folds are of many types:-

indined on éther sdes.

other limb is ordinarily indined.

equdly inclined and paallel to each other.

horizontal.

Symmetrical Folds- These are ordinay folds The limbs of the folds are equdly

Asymmetrical Fold- Oneof thelimbsis moreindined than the other.
Monoclinal Fold- In this fold, onelimb makes a right angle with the surface but the

| soclinal Fold- The two limbs are so much indined in such a way tha they appear

Recumbent Fold- In this fold the two limbs are so much indined that they become
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(2) Crustal Fracture

The crug is being acted uponby tension, compression, rotation, etc., which cause the
fracture of the crud. If these forces are weak, only cracks are formed. If the forces are strong,
joints and faults are formed. Tendon is more active than compression in breaking down the crust
of the earth. Thejoints and faults are usually attributed to tenson.

(a) Cracks-Tenson and compression produc cracks. Dueto tendon thevolume of rocks
is reduced and the rocks shifts to left or right. Cracks are formed where ever there are weak
areas. Cracks are only seen onthe uppe pat of the crug. They are notdeep. The evaporation of
water in sedimentary rocks creates contraction of the layers and consequently produces cracks.
Contraction dueto cold of winter dso produces cracks even in theigneousrocks.

(b) JointssWhen arodK is subjected to great pressure, it breaks down. The place where it
breaks down is called Fracture. If the broken blocks do not have any displacement parallel to the
fracture, the fracture is called a Joint. In fact there is no joint which is without any absolute
displacement but if the movement is negligible the fracture is caled a joint. Usudly, there are
paale joints is rocks. Many types of joints intersect oneanother at different angles. The group
of these joints are known as Joint-System. If onetype of joints arc more distinct than those of
other types, thejoint system is called Master Joint.

(c) Faults-If the blocks along the surface of fracture have significant movement, the
feature is called Fault. The surface of fracture where movement takes place is called Fault Plane
When the fault plane becomes smooth on account of movement of blodks, it is called Slicken
side If themovement of blocks produees scratches on the fault plane, the scratches are known as
Fault Strike. A study of these scratches gives an idea of the direction of movement. Sometimes
the scratches are foundin different directionsand at different depths. This shows that the blocks
had different movements in different directionsat different times.
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Different types of Faults

A clos look a faults hdps geologists to
undestand how the tectonic plates have moved relative to one
another. Types of movement of crugal blocks tha can occur
alongfaults duiing an earthquée:

1) Where the crug is beng pulled apart, normal
faulting occurs, in which the overlying (hanging-wall)
blodk moves down with respect to thelower (foot wall)
block.

2) Wheae the crug is beng compressed,reverse
faulting occurs, in which the hanging-wall block
moves up and over the footwall block — reverse slip on
agently inclined planeis referred to as thrug faulting.

3) Cruga blocks may also move sideways past each
other, usudly alongnearly-vertical faults. This‘strike-
dip’ movement is described as sinistral when the far
side moves to the left, and dextral, when the far side
moves to theright.

4) An oblique dlip involves variouscombinationsof these
basic movements, as in the 1855 Wairarapa Fault
rupture, which induded both reverse and dextral
movement.

Faults can be as short as a few metres and as long as 1000km The fault rupture from an
earthquéke isn’t aways a straight or continuows line Sometimes there can be short offsets
between parts of thefault, and even mgjor faults can have large bendsin them.

Wor k of Exogenetic Forces

What are Exogenic For ces?
» The forces which derive thar strength from the earth’s exterior or originae within the
earth’s amospheae are called as exogenic forces or externd forces.
e The action of exogenic forces results in wearing down and hence they are consdered
asland wearing for ces.

Exogenic Processes or Denudation
e The processes which occur on earth’s surface dueto the influence of exogenic forces are
called as exogenic processes or exogenic geomorphic processes.
o Weathering, masswasting, erosion, and deposition are the main exogenic processes.
* All the exogenic processes are covered under a general term- denudation, which means
strip off or unver.
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The elements of nature capable of doing these exogenic processes are termed as
geomorphic agents (or exogenic geomorphic agents). E.g. the wind, water, waves €tc.

Note: A process is a force applied on earth materias affecting the same. An agent is a
mobile medium (like running water, moving ice, winds waves etc) which removes,
trangport and deposts earth meterials.

Geomorphic processes and geomorphic agents especialy exogenic, unless stated
sepaately, are one and the same.

Gravity and gradients are the two things which make these agents mobile.

All the movements either within the earth or on the surface of the earth occur due
to gradients— from higher levels to lower levels, from high pressure to low pressure etc.
The exogenic forces derive thar energy from atmosphee determined by the ultimate
energy from the sun and also the gradient created by tectonic factors. We have already
discussed in previous articles tha slopes on earth surface are mainly created by tectonic
factors or earth movements dueto endoganic forces.

We know tha force applied per unit areais called as stress. Stressis produced in a solid by
pushing or pulling.

The gravitationd force acts uponall earth materials having sloping surface and tendsto
produe movement of matter in the down-slopedirection. This creates stress and indues
deformation o the paticles.

Weathering

Wesathering is the action of elements of weather and dimate over earth material. It can

be defined mechanical disintegration and chemical decompostion of rocks through the actionsof
various elements of weather and climate. When rocks undego weathering, some mingals are
removed through chemical/ physical leaching by groundwater and thereby the concentration of
remaining (valuable) minegasincease.

Weathering can be classified as — physical, chemical and biological:

(1) Physical / M echanical weathering

Physical or mechanical weathering processes dgpend on ®me gpplied forces.

Theapplied forces could be (i) gravitationd forces such as overburden pressure, load, and
shearing stress; (ii) expandon force dueto temperature changes, crystal growth or animal
activity; (iii) water pressure controlled by wetting and diying cycles.

Causes: Mog of the physical weathering are caused by thermal expanson and pressure.
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e UNLOADING AND EXPANSION:

Removd of overlying rock load because of continue
eroson causes vertical pressure release. Thus theuppe layers of the
remaining rock expand to produe disintegration of rock masses.
Fractures will develop rouchly paale to the ground surface. In
areas of curved ground surfaces, arched fractures tend to produce
massive sheets or exfoliated slabs. Exfoliation is a result but not a
process. Flaking off of more or less curved sheets of shdls from
ove rocks or bedrocks results in smooth and roundel surfaces. So,
unloading and expandon create large, smooth roundel domes
called exfoliation domes

e TEMPERATURE CHANGESAND

EXPANSION:

With rising in temperature, every minea expands and
pushes agangd its neghbor and as the tempeature fals, a
corresponding contraction takes place. Due to differential heating
and the resulting expangon and contraction of surface layers and
thar subsequent exfoliation from the surface results in smooth
roundel surfaces in rocks. In rock like granites, smooth surfaced
and roundal small to big boulders called torsform due to such
exfoliation.

e FREEZING, THAWING AND FROST WEDGING:

Cycles of freezing and thawing (the weather becomes warmer and causes snow andice to
melt) causes fros weathering. It is mog effective at high elevations in mid-latitude where
freezing and melting is often repeated. Rapid freezing of water causes its sudden expanson and
high pressure. The resulting expanson affects joints, cracks, and small intergranular fractures to
become wider and wider till therock breaks apart.

e SALT WEATHERING:

Salts in rocks expand due to thermal action, hydration and crystallization. Many salts like
calcium, sodium, magnesium, potassium and barium have a tendency to expand. The expanson
depends on temperature and ther thermal properties. High temperature ranges between 30-
50 °C of surface temperatures in desert favours such salt expansons Salt crystallization is the
mog effective of all salt weathering processes. It is favoured in areas of alterndive wetting and
drying conditions
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(2) Chemical weathering
Chemica weathering can be due to solution, carbondion, hydration or
oxidaionfedudion.

e SOLUTION:

When something is dissolved in water or acids the water or acid with dissolved content is
called as a solution. This process involves removd of solidsin solution and depends uponthe
solubility of a minera in water or weak acids. When coming contact with water, many solids
disintegrate and mix up as a sugpenson in water. Soluble rock forming minerals like nitrates,
sulphaes, potassium etc are affected by this process. This kind of weathering mainly occursin a
rainy. Mineas like calcium carborete and magnesium bicarborete present in limestone are
soluble in water containing carbonic acid (formed with the addition of carbon dioxide in water)
and are carried away in water as a solution. Common salt is also a rock forming mineral and is
susceptible to this process of solution.

e CARBONATION:

Carbondionis the reaction of carbonate and bicarbonate with minerals and is common
process hdping to break down of feldspa and carborete mingas. Carbon dioxide from the
amospheae and soil air is absorbed by water to form carbonic acid tha acts as a weak acid.
Calcium carbonaes and magnesium carboretes are dissolved in carbonic acid and are removed
in asolution withoutleaving any residueresulting in cave formation.

e HYDRATION:

Hydration is the chemical addition of water. Mineras take up water and expand; this
expansdon causes an increase in the volume of the material itself or rock. The process is
reversible and long, continued repetition of this process causes fatigue in the rocks and may lead
to thar disintegration. EQ: calcium sulphae takes in water and turns to gypsum, which is more
undable than calcium sulphae.

e OXIDATION AND REDUCTION:

In weathering, oxidaion means a combination of a mineral with oxygen to form
oxides or hydroxides. Mineras mog commonly involved in this are iron, manganese, sulphur
etc. The red colour of the iron upon oxidaion tumns to brown and yellow. In this process of
oxidaion, rock breakdown occurs due to the disturbance caused by the addition of oxygen.
When oxidized minerals are placed in an environment where oxygen is absent, reduction takes
place.

Page 70

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

(3) Biological weathering

This kind of weathering is caused by several biological activities like growth or
movements of organisms. They also bring conditions for physical or chemica weathering.
Grazing of animals, ploughing by human bangs etc are examples of biologica weathering.

M ass M ovements

e These movements trander the mass of rock debris down
thedopeunde thedirect influence of gravity.

o Mass movements are very active over weathered slopes
rather than over unweathered dopes.

o Usud geographic agents like running water, glaciers,
wind, waves etc do not have much role to play in mass
movements, and it is the gravity, which is the main
driving force.

e Mass movements are classified into sslow movements
and rapid movements.

SOLIFLUCTION

(1) Slow movements:

e CREEP:

It occurs on modeate steep, soil-covered slopes (doesn’t need to be lubricated with water
as in solifluction). The movement is extremely slow and imperceptible except through
extended observation. We might notice that some of the electric pods in our region which are
poged in doppy areas deviated from thar horizontal linearity. Thisis an dfect of creep.

e SOLIFLUCTION:

It is the process of slow down slope flowing of soil mass or fine-grained rodk debris
saturated or lubricated with water. It can be said as a type of creep with lubricated water
influences the movement. It mainly occurs in permafrog regionsas the layers of ground water
are occupied in beéween pamanently frozen il and rocks.

(2) Rapid movements

e EARTHFLOW:
Movement of water-saturated clayey or silty earth
materials down low angle terraces or hillsides is called earth
flow.

e MUDFLOW:

In the absence of vegetation and cover and with heavy
rainfall, thick layers of weathered materials get saturated with
water and either slow or rapidly flow down aong definite
channdsis called as mudfiow. EFFECT DUE TO CREEP
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e DEBRISAVALANCHE:

It is more in humid regionswith or withou vegetation. It occurs in narrow tracks on sleep
slopes and is smilar to now avalanche

et e ' | DEBRIS

Earth fiow Debris avalanche

e LANDSLIDES:
In landdides, the materias involved are relatively dry irrespective of the above said rapid
mass movements. Landdides can beclassified into dump, débris dide, rock dide etc
o Slump: It is atype of landdide in which slipping of several units of rock debris
occurs with a backward rotation with respect to the slope over which the
movement takes place.
o Debris dide: In this type of landdide there is no backward rotation. The fal is
almog vertical.
o0 Rock dide: It is nothing but the dide of individud rock masses.

Erosion and Deposition

o Eroson is the acquisition and trangportation of rock debris by geomorphic agents like
running water, thewind, waves etc.

o Thoudh weathering aids eroson, it is not a pre-condition for eroson to takes place. (i.e,
eroson @n take place in unweathered conditionsaso)
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o Depostion is a conequence of eroson. The erosond agents loos ther veloaty and
energy ongentle dopes and meterials carried by them start to settle themselves.
» Note: Depostion is notthe work of any agents. It is jud theend result of eroson.

> EROSION AND DEPOSITION
Action of Running Water and Groundwater

What does Running Water do?

e Running water, which doesn’t need any further explanation, has two components: oneis
oveland flow on the general land surface as a sheet and the other islinear flow as streams
and riversin vdleys.

o Theoveland flow causes sheet erosion and depending uponthe irregularities of the land
surface, the overland flow may concentrate into narrow to wide paths

e During the sheet eroson, minor or magjor quantities of materials from the surface of the
land ae removed in the direction of flow and gradud small and narow rillswill form.

e These rills will gradudly develop into long and widegullies, the gullies will further
degpen, widen and lengthen and unite to give rise to a nework of valleys. (Note: A valley
can be formed in various ways like faulting, but here we are dealing only with the
formation by means of exogenic geomorphic agent).

e Onceavalley isformed, it later developsinto astream orriver.
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Coursesof ariver

A river, which is the best example of the linear flow of running water through a valley,
can be divided into three, on the basis of its course — upper course, middle course and lower
course.

Upper Course/ Stage of Youth (Erosion dominates):

o |t sarts from the source of theriver in hilly or mountainous ar eas.

o Theriver flows down the steep slopeand, as aresult, its velodty and eroding power are at
thar maximum.

e Streams are few, with poor integration.

* Astheriver flows down with high velodty, vertical eroson or downward cutting will be
high which results in the formation of V-Shaped Valleys.

o Waterfdls, rapids and gorges exist where thelocal had rock bodies are expod.

Middle Course/ Stage of Maturity (Transportation dominates):

e In this stage, vertical erosion slowly starts to replace with lateral eroson or eroson from
both ddes of the channd.

e Thus the river channd causes the gradud disappearance of its V-shgped valley (not
completely).

o Streams are plenty at this stage with good ntegration.

* Wider floodplainsstart to visible in this course and the volume of water increases with the
confluence of many tributaries.

o Thework of river predominantly becomes trangportation of the eroded materials from the
uppe course (little degpostion o).

o Landforms like aluvial fans piedmont alluvial plains meande's etc. can be seen at this
stage.

L ower Course/ Stage of Old (Deposition dominates):

o Theriver starts to flow through a broad, level plain with heavy debris brought down from
uppe and mddle courses.

e Vertica eroson ha dmog soppel and lateral eroson gill goes on.

o Thework of theriver is mainly depostion, building up its bed and forming an extensve
flood phin.

o Landforms like braided channds, floodphins levees, meanders, oxbow lakes, ddtas etc.
can beseen d this stage.
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Running water: erosion, transportation and deposition
o Erodon ocurs when oveland flow moves soil paticles down dope
e Therock materials carried by eroson ae theload of theriver.
o Thisload acts as a grinding tool hdping in cutting the bottom and sides of the river bed,
resulting in despening and widening of theriver channd.

Erosion Types
The work of river erosion is accomplished in different ways, al of which may opeate
together. They are corrasion, @rroson, hydraulic action dc.

1. Corrasion or Abration: As therock paticles bounce, scrape and drag along the bottom
and sides of the river, they break off additiond rock fragments. This form of eroson is
called corrasion or abration. They are two types. vertical corroson which acts downward
and lateral corroson which ects on boh Sdes.

2. Corrosion or Solution: Thisisthe chemical or solvent action of water on soluble or patly
soluble rocks with which theriver water comes in contact.

3. Hydraulic Action: This is the mechanical loosening and sweeping away of materia by
the sheer force or river water itself. No load or material is involved in this process.

Transportation types
After eroson, the erodal materials get trangoorted with the running water.
This transportation of eroded materialsiscarried in four ways:

1. Traction: Theheavier and larger rock fragments like gravels, pebbles etc are forced by the
flow of the river to roll aong its bed. These fragments can be seen rolling, slipping,
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bumping and being dragged. This process is called as traction and the load trangported in
this way are called traction load.

. Saltation: Some of the fragments of the rocks move alongthe bed of a stream by jumping
or bouncéng continuousy. This process is called as saltation.

. Suspension: The holding up of small particles of sand, silt and mud by the water as the
stream flows is called sugpenson.

. Solution: Some pats of the rock fragments dissolved in the river water and trangported.
This type of trangportation is called lution rangportation.

Trosction Salrarion
e Lo .Y o
SO ®E < ¥ ¥ W

_:-ﬁl.npanﬂ?n Solution

When the stream comes down from the hills to plain areas with the eroded and trangported

materias, the absence of slopédgradient causes theriver to lose it energy to further carry those
trangported materials. As a result, the load of the river starts to settle down which is termed as
depostion. Eroson, trangportation, and depostion continue until the slopes are amos
completely flattened leaving findly lowland of faint relief called peneplains with some low
resistant remnants called monadnocks.

Erosional L andforms dueto Running Water

1. Valleys, Gorges, Canyon

As we discussed

above valleys are formed as a
result of running water. The
rills which are formed by the
oveland flow of water later
develop into gullies. These
gullies gradudly deepen and
widen to form valeys.
A gorgeis a deep valley with
very steep to straight sides.
A canyon is characterized by
steep step-like side slopes and
may be as degp as a gorge. A
gorgeis amog equd in width

at itstop as well as bottom and isformed in hard rocks while a canyon iswider at itstop than at
its botom and is formed in hotizontal bedded sedimentary rocks.
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2. Potholes, Plunge pools
Potholes are more or less
circular depressions over the rocky
beds of hills streams. Once a small
and shdlow depression forms,
pebbles and boulders get collected in
those depressions and get rotated by
flowing water. Consequently, the
depressions grow in dimensons to

form potholes. Plunge pools are

nothing but large, deep potholes commonly found at the foot of a waterfall. They are formed

because of the sheer impact of water and rotation of boulders.

3. Incised or Entrenched Meanders

They are very deep wide meande's (loopdike channds)
foundcut in hard rocks. In the course of time, they degpen and
widen to form gorges or canyonsin had rock. The difference
between a normal meander and an indsed/entrenched meande
is that thelatter found onhard rocks.

4. River Terraces

They are surfaces marking old valley floor or flood
plains. They are basicaly the result of vertical eroson by the
stream. When the terraces are of the same elevation on either
side of the river, they are caled as pared terraces. When the
terraces are seen only on oneside with noneon the other or one
a quite a different elevation on the other side they are called as
unpared terraces.

ENTRENCHED MEANDERS

Puired Terrsces

Unpaired Terraces
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Depositional L andfor ms due to Running Water

1. Alluvial Fans

They are foundin the middle course of ariver at
the foot of slopd mountains When the stream moves
from the higher level break into foot slope plain of low
gradient, it loses its energy needed to trangport much of
itsload. Thus they ge dumped and spread as a broad low
to the high coneshgped deposts called an aluvia fan.
Thedeposts are notroughly very well sorted.

2. Deltas

Deltas are like an aluvia fan but develop at a
different location. They are found in the mouth of the river, which is the find location of
depostiond activity of ariver. Unlike aluvia fans the depodts making up ddtas are very well
sorted with clear stratification. The coarser materia settle outfirst and thefiner materials like silt
and day are carried outinto the sea.

3. Flood Plains, Natural L evees

Depogtiondevelopsafloodplain jug as eroson makes valleys. A riverbed made of river
deposts is the active flood plain and the flood plain above the bank of the river is the inactive
flood plain. Natural levees are found along the banks of large rivers. They are low, linear and
paale ridges of coarse deposdts aongthe banks of ariver. The levee deposts are coarser than
the degposts spread by flood weter away from theriver.

4. M eander s and oxbow lakes
Meande's are loopdike channd paterns develop over
thefloodand delta plains. They are actudly not alandform
but only a type of channd patern formed as a result of
depogtion. They are formed basically because of three
reasons
o Propensty of water flowing over very gentle
gradient to work laterally on the banks
e Unconolidaed nature of alluvia deposts making
up the bank with many irregularities;
o Coriolis force acting on fluid water deflecting it

like deflecting thewind. MEANDERS & OXBOW LAKES

The concave bank of a meande is known as cut-off
bank and the convex bank is known as a dip-off. As meandea's grow into degp loops the same
may get cut-off dueto eroson & theinflection pant and ae left as oxbow lakes. For large rivers,
the sediments deposted in a linear fashion at the depodtiond side of a meande are called
as Point Barsor Meander Bars.
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5. Braided Channels

diverts the flow of river towards the banks which
increases lateral eroson. Similarly, when more and more
such centrd bas are formed, braided channds are
formed. Riverine Idands are the result of braded
channds.

What does Groundwater do?

When selective depostion of coarser materials causes the formation of a centra bar, it

The pat of rain or snowmelt water which
accumulates in the rocks after seeping through the
surface is called underground water or simply
groundwvater.

The rodks through which water can pass easily are BRAIDED CHANNELS
called as permeable rocks while the rocks which do

not alow water to pass are called as impermeable rocks.

After vertically going down to some depth, the water unde the groundflows horzontally
through the bedding planes, joints or through the materials themselves.

Althoudh the amount of groundwater varies from place to place, its role in shgping the
surface features of the earth is quite important.

The works of groundwater are mainly seen in rocks like limestong gypsum or dolomite
which aerich in calcium carbonae.

Any limestong dolomite or gypsum region showing typical landforms producd by the
action of groundwater through the process of solution and depostion is caled asKarst
Topography (Karst region in the Balkans)

The zones or horizonsof permeable and porousrocks which are fully filled with water are
called as the Zones of Saturation.

The marks which show the uppe surface of these saturated zones of the groundvater are
called astheWater Tables.

And these rocks, which are filled with undeground water, are caled as

The water table is generally higher in the areas of high precipitation and also in areas
bordering rivers and lakes.

They also vary according to seasons On the basis of variability, water tables are of two
types: (i) Permanent water table, in which the water will never fall below a certain level
and wells dug up to this depth provide water in all seasons (ii) Temporary water tables,
which ae seasond water tables.

Springs. They are the surface outflow of groundwvater through an opening in arodk unde
hydraulic pressure.

When such gorings emit hot water, they are called as Hot Springs. They generally occur in
areas of active or recent volcanism.

When a spring emits hot water and steam in the form of fountins or jets at regular
intervals, they are called as geysers.
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e Inageyser, the peaiod between two emissionsis sometimes regular (Y ellowstoneNationd
Park of USA is the best example).

Erosional L andforms dueto Groundwater
Sinkholes and aves are erosond landforms formed dueto the action of ground water.

1. Sinkholes

Small to medium sized roundel to sub+ouncded shdlow
depressionscalled swallow holes forms on the surface of rocks
like limestone by the action of the solution. A sinkhole is an
opening more or less circular a the top and funnd-shgped
towardsthe bottom. When as sinkhole is formed solely through
the process of solution, it is called as asolution sink. Some
sinkhole starts its formation through the solution process but
later collapse due to the presence of some caves or hollow
beneath it and becomes a bigger sinkhole. These types are
called as collapse sinks. Theterm Dolineis sometimes used to SINKHOLES
refer collapse sinks. Solution sinks are more common than
collapse sinks. When severa sink holes join togeher to form valley of sinks, they are called as
L apies are the irregular grooves and ridges formed when mog of the surfaces of limestone are
eaten by solution piocess.

2. Caves

In the areas where there are alternaive beds of rocks
(non-soluble) with limestone or dolomite in beween or in
areas where limestone are dense, massive and occurring as
thick beds cave formation is prominent. Caves nommally have
an opening through which cave streams are discharged. Caves
having an opaning a both theendsare called tunrels.

CAVES

Depositional L andforms of Groundwater

1. Stalactites and stalagmites

They ae formed when the calcium
carbondes dissolved in groundvater get deposted
one the water evaporates. These structures are
commonly found n limestone caves.

Stalactites are calcium carbonate deposits
hanging as icicles while Stalagmites are calcium
carbonate deposits which rise up from the floor.
When a stalactite and stalagmite happened to join
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together, it givesrise to pillars or columns of different diameters.

Erosion and Deposition: Action of Glaciers

What isa Glacier?

Glaciers are amass of ice moving under its own weight. They are commonly foundin
the snow-fields

We know that the landmass on the earth is not entirely the same as we see around. Some
areas are covered by thick green forests, some with dry hot deserts, some with permanent
ice covers etc. Among these varied landmesses, the pemanently ice-covered regionson
the earth surface are called as snow-fields The lowest limit of permanent snow or snow-
field is called as the snowline

A Glacier forms in areas where the accumulation of snow exceedsits ablation (melting and
sublimation) ove many years, often centuries.

They form features like crevasses, seracsetc. A crevasseis a degp crack, or fracture,
foundin an ice sheet or glacier, as oppo®d to a crevice tha forms in rock. A seracis a
blodck or column of glacial ice, often formed by intersecting crevasses onaglacier.

Ogives are dternating wave crests and vdleys (troughs) that gppear as dark and light bands
of ice on glacier surfaces. They are linked to seasond motion of glaciers; thewidth of one
dark and onelight band generally equals the annual movement of the glacier.

Glaciers cover about 10 percent of Earth’s land surface and they are the largest freshwater
reservoirs on earth.

On thebasis of the location oftheglacier, they can beclassified &s:
1. Continental Glacier/Piedmont Glacier: they move outward in dl directions
2. Valley/Mountain Glaciers: Move from higher elevation © lower

Erosional landforms dueto Glaciers

1. Cirqueor Corris

They are deep, long and wide troughs or basins with very steep concave to verticaly

dropping high walls at its head as well as sides. They are simply a bowl-shgped depression
formed dueto the erosond activity of glaciers. When these depressions are filled with water,
they are called as Cirquelakeor CorrielLakeor Tarn Lakes.
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2. Hanging Valleys or U-shaped Valleys, Fjords/fiords
The Glacier doesn’t create a new
valley like a river does but degpens and
widens a pre-existing valey by smoothening
away theirregularities. These valleys, which
are formed by the glacial erosdons assume
the shape of letter ‘U’ and hence are called
as U-shgped Valleys or Hanging Valleys.
A fjord is a very deep glacia trough filled
with sea water and making up shorelines. A
fjord is formed when a glacier cuts a U-
shgped valley by ice segregaion and
abrasion of the surrounding bedrock and this
valley gradudly gets filled with the seawater
(formed in mountains nearby sea).

HANGING VALLEY & FJORDS/FIORDS

3. Hornsand Aretes

Horns are shap pointed and steep-
sided peaks. They are formed by headward
erosdon of cirque wall. When the divide
between two cirque walls gets narrow
because of progressive erosons it resultsin
the formation of a saw-toothed ridge
called Arete.

Depositional Landformsdueto Glaciers

Glacial degposts are of two types: HORNS AND ARETES
e Glacial Till —unassorted coarse and
finedeébris;
e Qutwash —assorted roughly stratified
depogts.

1. Moraines

Moraines are long ridges of deposts of
glacid till. When these deposts are at the end of
a glacier, they ae caled asTerminal
mor aines and when they are deposted on both
sides, they are caled aslLateral moraines.
When lateral moraines of two glaciers join
together, they form M edial moraines. When the
lateral moraines of both sides of a glacier join
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together, it forms a horse-shoe shgpe Ground moraines are
deposts left behind in areas onae covered by glaciers.

2. Eskers

When glaciers melt in summer, the water which formed as
aresult of melting accumulates beneath the glacier and flows like
streams in channels beneath tha ice. Very coarse materia like
boulders, blocks and some minor fractions of rock debris are
carried away by these streams. They later get deposted in the
valleysitself and once the ice melts completely, they are visible to

ESKERS

the surface as snuousridges. These ridges are called as Eskers.

3. Drumlins

They are smooth ova-shgped ridgelike structures composed mainly of glacial till. It
shgpes like an inverted spoonwith the highest part is called as Stoss End and the lowest narrow
pat is called as Tail End. They are formed as a result of glacial movement over some minor
obgruction like small surface rocks. The glacid till gets deposted in those obdrudionsand the
movement of glacier shapes these deposts like an inverted gpoon.

Stoss End

Tail End

lce fiow
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Erosion and Deposition: Action of Wind and Waves

Action of Winds:

e Thewind isthe main geomorphic agent in the hot deserts.

e Windsin hot deserts have greater speed which causes erosond and deposgtiond activities

in the desert.

» Thelandforms which are created by erosond and depostiond activities of wind ae called

as Aeolian L andfor ms.

e This process is not unique to the Earth, and it has been observed and studied on other

plangs, induding Mars.

e Anerg (also known assand sea/ dune sea/ sand shest if it lacks dunes) is a broad, flat
area of desert covered with wind-swept sand with little or no vegetative cover. It is defined
as a desert area tha contains more than 125 square kilometres of aeolian or wind-blown
sand and where sand covers more than 20% of the surface. Smaller areas are known as
“dunefields’. The largest hotdesert in theworld, the Sahara, contains severa ergs.

Erosional L andforms dueto Wind
1. Pediplains

When the high relief structures in deserts are reduced
to low featureless plains by the activities of wind, they are
caled as Pediplains

2. Deflation Hollows

Deflation is the removd of loose particles from the
ground by the action of wind. When deflation causes a
shdlow depression by persistent movements of wind, they
are called as deflation hdlows.

3. Mushroom Tables
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DEFLATION HOLLOWS

Ventifacts are rocks tha have been abraded, pitted, etched, grooved, or polished by

wind-driven sand or ice crystals. These geomorphic features
are mog typicaly foundin arid environments where there is
little vegetation to interfere with aeolian particle trangoort,
where there are frequently strong winds and where thereisa
steady but not overwhelming supply of sand. Mushroom
Tables / Mushroom rocks are Ventifacts in the shgpe of a
mushroom In deserts, a greater amount of sand and rock
paticles are trangported close to the ground by the winds
which cause more botom eroson in ovelying rocks than the
top. This result in the formation of rock pillars shaped like a
mushroomwith narow pillars with broad top surfaces.

MUSHROOM TABLES
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Depositional L andforms of Wind
1. Sand dunes

Dry hot deserts are good places for sand dure formation. According to the shgpe of a
sand dune there are varieties of sand duneforms like Barchans Seifs etc. Thecrescent-shaped
dunes are called as Bar chans and they are the most common one Seif is similar to Barchansbut

has only one wing or point.
iy h m m %
.m Wind Direction
|
é =—— Wind Direction

S

Transverse

l

Langitudinnl

2. L. oess

In severa large areas of theworld, the surface is covered by deposts of wind-trangported
silt tha has settled out from dud storms over many thousands of years. These depostions are
caled as Loess.

Action of Waves:
o Coasta processes are the mog dynamic and hence mos destructive.
» Some of the changes aong the coast take place very fast. Storm waves and tsunami waves
can cause far-reaching changes in short period oftime than nomal breaking waves.
e Thecoastal landforms in theworld can be classified into two categories:
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Retreating Coast

2. Low Sedimentary Coast/ Emerqging Coast/

In these types of coasts, theseawill bevery closto
the land without any coast or sometimes a narrow coast.
The shores of these high rocky coasts do not show any
depostiond landforms. Erosond feature dominates here.
Wave-cut platforms, cliffs, sea caves etc are common here.
Mog of the west coasts of the Indian Peninsula bdongto
this category.

Advancing Coast

Erosional L andforms dueto Waves

The rivers in these coasts extend the length of the
coast by building coasta plans and ddtas. Thus
depostiond features are dominant here. Bars, Barriers,
spits, lagoonsetc are common on these coasts. Mog of the
east coasts of the India Peninsula are of this category.

EMERGING COAST

1. Cliffs, Terraces, Caves, Stacks and Stumps

Cliffs are common on the high rocky coasts. At the foot of such cliffs, there may beflat

or gently sloping platform covered by rock debris derived from the sea cliff behind. Such
platforms occurring at an elevation above the average height of waves is called as a wave-cut
terrace. When the uppe part of a coastal rock is hard and the lower pat is soft, the eroson will
not be uniform. Thelower pat erodes easily which resultsin the formation of a hollow part. This
hollow pat, by frequent wave action, gradudly developsinto asea-cave. Sea arches are aso
formed in the same manner. Sea stacks are nothing but the isolated standing rocks in the sea
which were once a pat of the cliff. These stacks look will like small islandsin the sea. Small
undewater stacks are known as stumps.
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Depositional L andforms due to Waves
1. Beaches and dunes

Beaches are characteristics of shorelines tha are domnaed by depostion. Beaches are
temporary features which are made up of sandsized materials. Beaches which contain
excessively small pebbles and even cobbles are called as Shingle Beaches. Sand dunes are
formed jus behind the beaches as long ridges parallel to the coastline

2. Bars, spits, and L agoons

Bars are deposts of sand and gravel laid down by waves and currents which separate the
shorelinefrom the sea. They act as a barier between the mainland and the sea.
When oneend of such bar is attached to the coast and other extendsinto the sea, it is called as
aspit. Tombolo is a depogtion landform in which an island is attached to the mainland by a
narrow piece of land such as a spit or bar. Sometimes dueto depostion of waves and currents,
both ends of the bar join to endose a pat of sea water between the coast and the bar. This
endod pat of the sea forms a lake of sdine water called asLagoon.

A lagoon is genealy connested with the sea through a narrow passage. Chilika and
Pulicat lakes are examples of Lagoon L ake.
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» SOILS

What isa Soil?

Sails are the loose mineral or organic materials found on the earth's surface, usually (or
averagely) made up of about 25% air, 25% water, 45% mineral and 5% organic matter
(humus, tiny living organisms and sometimes plant residue).

45%

Mineral

25%

Air

25%

Water

5%

Organic matter

It is the stuff that supports rooted plants in a natural environment. There are soils
practically on every land that is not covered by water.

There are many types of soils, usually placed in classes (types) based on their color,
profile, texture, composition or structure. Each soil type is formed differently and can be
found in specific places on the earth’s immediate surface, mid and deep under the surface. Soils
on the surface (a few millimeters deep) are usually exposed to direct climatic and environmental
factors, and are easily blown away by wind, washed away by water or even broken down by
temperature changes, human and animal activity. There are also soils found deep down the earth,
often protected from climatic and environmental factors.

Because soils are formed from a variety of ways and in infinite conditions, it is hard to
give a number for the types of soils we have on earth. However, they can be grouped using the
stuff that they are made of.

One important subject that many farmers and soils scientists look out for is soil
chemistry. This includes soil pH (the acidity of the soil), nutrient level, its organic content
and the chemical composition of the mineralsfound in it. Thisis partly because different soils
are used for different things and it is important to know something about the soils you choose.
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These are usualy determined by the geographic location of the soils, the types of plants growing

in them, and even theenvironmental factors (water and ar) tha the soil is exposed to.

The study of soils as naturally occurring phenomena is called pedology, and a person

who gudies soils (soil scientist) is called apedologist.

Soil Profile

If one could dig a massive trench (hole), about 50-100f vertically downwards into the
ground, you will notice tha you would have cut through variouslayers of soil types. A look at
thelayers from a distance gives onea cross-section view of the ground(beneath the surface) and

thekind of soils and rocks it is made up of

This cross-section view is caled aSoil Profile. The profile is made up of layers,

running parallel to the surface, called Soil Horizons.

Each horizon may be dlightly or very different from the other above or bdow it. Each

horizon &lls astory abou themakeup, age, texture and characteristics of that layer.

Mog soils have three major horizons These are A Horizon, B Horizon and C Horizon. Aside

from these three, there are dso the O, E and Rhorizons

How arethey different?

e TheO-Horizon:

The O horizon is very common in many surfaces
with lots of vegetative cover. It is the layer made up of
organic materials such as dead leaves and surface
organisms, twigs and falen trees. It has about 20%
organic matter. It is possible to see various levels of
decompostion occurring here (minimal, moderately,
highly and completely decomposed organic matter). This
horizon is often black or dark brown in color, because of
its organic content. It is the layer in which the roots of
small grass are found.

e TheA-Horizon:

The A horizon may be seen in the absence of the O
horizon, usudly known as the topsoil. It is the top layer
soils for many grasslands and agricultura lands
Typicdly, they are made of sand, silt and clay with
high amounts of organic matter. This layer is mog
vulnegable to wind and water erosion. It is aso known
as theroot zone.
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e TheE-Horizon:

TheE hotizon isusudly lighter in oolor, often bdow the O and A horizons It isoftenrichin
nutrients that are leached from the top A and O horizons It has lower clay content and is
common in forested lands or areas with high qudity O and A harizons

e TheB-Horizon:

TheB-horizon has some similarities with the E-horizon. This horizon is formed bdow the O,
A and E horizonsand may contain high concentrations of silicate clay, iron, aluminum and
carbonates. It is also caled theilluviation zone because of the accumulation of minerals. It is
thelayer in which theroots of big trees end.

e TheC-Horizon:

The C horizon lacks all the propeties of the layers aboveit. It is mainly made up of broken
bedrock and no organic material. It has cemented sediment and geologic materia. There is
little activity here athough additionsand losses of soluble materials may occur. The C horizonis
also known as saprolite.

e TheR-Horizon:

TheR horizonis bedrock, material, compacted and cemented by the weight of the overlying
horizons It is the unweathered parent material. Rock types found here indude granite, basalt
and limestone.

Factor s affecting soil for mation
Soils form from the interplay of five main factors namely Parent material, Time, Climate,
Relief and Organisms.

o Parent material:

This refers to the mineral material or organic material from which the soil is formed. Soils
will carry the characteristics of its paent material such as color, texture, structure, mineral
compostion and o on.

For example, if soils are formed from an area with large rocks (parent rocks) of red
sandgong the soils will dso bered in oolor and have the same fedl asits paent material.

e Time:

Soils can take many years to form. Younger soils have some characteristics from ther parent
material, but as they age, the addition of organic matter, exposure to moisture and other
environmental factors may change its features. With time, they settle and are buried deeper
bdow the surface, taking time to trandorm. Eventudly, they may change from one soil typeto
another.
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e Climate:

This is probably the mog important factor that can shgpe the formation of soils. Two
important climatic components, temperature and precipitation are key. They determine how
quickly wesathering will be, and what kind of organic materials may be available on and ingde of
the soils. Moisture determines the chemical and biological reactions tha will occur as the
soils are formed. A warmer climate with more rainfall means more vegetative cover and more
animal action. It aso means more rundf, more percolation and nore water eroson. They all hdp
to degerminethekind of soilsin an aea.

e Rdlief:

This refers to the landscape position and the slopes it has. Steep, long slopes mean water
will run down faster and potentially erodethe surfaces of slopes. The effect will be poorsoilson
the slopes, and richer deposts at the foot of the slopes. Also, sSlopes may be exposd to more
direct sunlight, which may dry out soil moisture and rende it less fertile. (As shown in the
below diagram)
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e Organisms:

The source and richness of organic matter are down to the living things (plants and animals)
tha live on and in the soils. Plants, in paticular, provide lots of vegetative residues tha are
addeal to soils. Ther roots also hold the soils and protect them from wind and water eroson.
They shelter the soils from the sun and other environmental conditions hdping the soils to retain
the needed moisture for chemical and biologica reactions Fungi, bacteria, insects, earthworms,
and burowing animals help with soil aeration. Worms hdp break down organic matter and aid
decompostion. Animal droppings, dead insects and animals result in additiond decaying organic
matter. Microorganisms dso hdp with mineral and nutient cycling and chemical reactions

» ORIGIN OF THE EARTH’S ATMOSPHERE

| ntroduction:

Atmosphece refers to the complex system of gases and air that surroundsthe Earth. It is
due to the presence and circulation of the atmospheaic gases tha life on Earth is possible.
However, the naure of the variousatmospheic layers is deermined by a nunber of factors like-
insolation, atitude pressure and humidity. Based on the pressure gradients at different locations
thewind system evolves. Another significant factor in the atmospheic forces is the humidity and
precipitation.

Composition of the Atmospher e

Atmospheae - Envelope of gases that surrounds the Earth. Used by life as a reservoir of
chemical compounds used in living systems. Atmosphere has no outer bounday, jus fades
into Pace. Dense part of atmosphere (97% of mass) lieswithin 30 km of the Earth (so about
same thickness as continental crust).

e Chemical Composition: Nitrogen (N2)- 78%, Oxygen (O,)- 21% CarbonDioxide (CO,)
- 0.03 % plus other miscellaneousgases (H,O for one).
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Atmospheric Structure:
The Atmosphee can be divided into layers according to major changes in temperature.

Due to the force of gravity mos of the earth's gases, in fact 99% can be foundin the bottom
32km

e Troposphere

The tropophee is the atmospheic layer
closest to the planet and contains the largest
percentage (around 80%) of the mass of the total
amogphae. Temperature and water vapor
content in the tropophee decrease rapidly with
atitude Water vapor plays a maor role in
regulating air temperature because it absorbs solar
energy and thema radiation from the pland's
surface. The tropoghere contains 99% of the
water vapor in the atmosphee. Water vapor
coneentrations vary with latitude They are
greatest above the tropics, where they may be as
high as 3 %, and decrease toward the polar
regions
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All weather phenomena occur within the tropogphee, athoud turbulence may extend
into the lower portion of the stratogphae. Tropophee means "region of mixing' and is
so named because of vigorousconvective air currents within the layer.

Theuppe bounday of the layer, known as thetr opopause, ranges in haght from 5 miles
(8 km) near the poles up to 11 miles (18 km) above the equator. Its height also varies
with the seasons; highest in the summer and lowest in the winter.

e Stratosphere:

The stratophee is the second major strata of air in the aamosphee. It extends above the
tropopaise to an altitude of about 30 miles (50 km) above the planet's surface. The air
temperature in the stratosphere remainsrelatively condant up to an atitudeof 15 miles (25 km).
Then it increases gradudly to up to thedratopause. Because the ar tempeature in the
stratogphae increases with atitude it does not cause convection and has a stabilizing effect on
amospheaic conditions in the region. Ozone plays the major role in regulating the thermal
regime of the stratogpheae, as water vapor content within the layer isvery low. Temperature
increases with ozone concentration. Solar energy is converted to kingtic energy when ozone
molecules absorb ultraviolet radiation, resulting in heating of the stratosphere.

The ozone layer is centered at an atitude between 10-15 miles (15-25 km). Approximately
90 % of the ozone in the aamosphee resides in the stratogphae. Ozone concentration in this
regionis about10 parts pe million by volume (ppmv) as compared to approximately 0.04 ppnv
in thetropopheae. Ozoneaborbsthebulk of solar ultraviolet radiation in wavelengthsfrom 290
nm - 320 nm (UV-B radiation). These wavelengths are harmful to life because they can be
absorbed by the nucleic acid in cells. Increased pendration of ultraviolet radiation to the planet's
surface would damage plant life and have hamful environmental consequences. Appreciably
large amounts of solar ultraviolet radiation would result in a hog of biologcal effects, such asa
dramatic increase in cancers.

e Mesosphere:

The mesosphee a layer extending from approximately 30 to 50 miles (50 to 85 km) above
the surface is characterized by decreasing temperatures. The coldest temperatures in Earth's
amospheae occur at thetop of this layer, the mesopause, especially in the summer near the pole.
The mesosphee has sometimes jocularly been referred to as the "ignorospher€" because it had
been probably the least studied of the aimospheric layers. The stratophee and mesogpheae
together are sometimes referred to as the middle atmosphee.
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e Thermosphere:

The themosphee is located above the mesogphere. The temperature in the theemosphee
generaly increases with atitude reaching 600 to 3000 F (6002000 K) depending on solar
activity. This increase in temperature is dueto the absorption of intense solar radiation by the
limited amount of remaining molecular oxygen. At this extreme atitude gas molecules are
widdy separated. Above60 miles (100 km) from Earth's surface the chemical compostion of air
becomes strongly dependent on atitudeand the aamosphee becomes enriched with lighter gases
(atomic oxygen, hdium and hydrogen).

Also at 60 miles (100 km) altitude, Earth's atmosphere becomes too thin to suppot aircraft
and vehicles need to travel at orbital velodties to stay aoft. This demarcation between
aeronautics and astronautics is known as the Karman Line. Above about 100 miles (160 km)
atitude the major atmogpheaic component becomes atomic oxygen. At very high altitudes, the
residud gases begin to dratify according to molecular mass, because of gravitationd separation.

e EXosphere:
The exogpheae is the most distant atmospheic region from Earth's surface. In the exogphee,

an upward travelling molecule can escapeto spece (if it is moving fast enoudh) or be pulled back
to Earth by gravity (if it isn't) with little probability of colliding with another molecule. The
dtitudeof its lower bourdary, known as thether mopause or exobase, ranges from about 150 to
300 miles (250-500 km) depending on solar activity. The uppe bounday can be defined
theoretically by the altitude (about 120,000miles, hdf the distance to the Moon) at which the
influence of solar radiation pressure on atomic hydrogen velodties exceeds tha of the Earth's
gravitationd pull. The exophee ob%rvable from space as the geocoronais seen to extend to at
least 60,000miles from the surface of the Earth. The exogphee is a transitiond zone between
Earth's aamosphae and interplangary spece.

Van Allen radiation belts:

A Van Allen radiation bdtis a zone of energetic charged paticles, mog of which
originae from thesolar wind, tha are captured by and hdd around a plang by tha
planet’'s magnetic field. Earth has two such bdts and sometimes others may be temporarily
created. The discovery of the bdts is credited to James Van Allen, and as a result, Earth's belts
are known as the Van Allen bdts. Earth's two main bdts extend from an dtitude of about640to
58,000 km(400 to 36,00 mi) above the surface in which region radiation levels vary. Mog of
the paticles tha form the bdts are thought to come from solar wind and othe particles
by coamic rays. By trapping the solar wind, the magnetic field deflects those energetic paticles
and potects the atmosphere from destruction.

The bdts are located in the inne region of Earth's magneogphee. The bdts trap
energetic electronsand protons Other nuclel, such asdpha particles, are less prevaent. The
bdts endange satellites, which mug have thar sendtive components protected with adequéae
shielding if they spend significant time near tha zone In 2013,NASA reported tha theVan
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Allen Probes had discovered atrangent, third radiation bdt, which was observed for four weeks
untl it was destroyed by a powerful, inter planetary shock wave from the Sun.

Roratignal

N\

_.. i
iasimion
AN _‘_Inne!_ -
Fadiation - "
Hak =t e Iy
Fadiatian pm”

Beh ) .h“.'..

e / ‘ -

TEMPERATURE BELTSOF THE EARTH'S SURFACE

Temperature differs from onepart of the world to the other. Since Insolation is the basic
source of energy for the atmospheae, the distribution of insolation would determine the
temperature of the earth. Thuslatitude, altitude, distance from sea, features of the surface,
nature of the landscape are some important factors tha affect the distribution of temperature.
Since, the insolation is highest at equator; temperature should be highest at the equaor and
lowest near the poles, however actudly it is not Highest temperature on earth is recorded at a
few degrees north of equaor. Altitude is the second major control of temperature of a place.
Altitude is the second major control of temperature of a place. The temperature depends upon
albedo of the surface aso.

One mgjor factor affecting the distribution of the temperature of Earth is distribution of
Land and Oceans Since there is more land in Northern Hemisphere and more waters in Southern
hemisphee and there is a big difference between the specific heat of land and water; the loss of
heat from the continents is bigger than the oceans. The continents get heated faster and get
cooled faster in comparison to the Oceans This is thereason tha the temperatures of the Oceans
are modeate while that of continents is extreme. The modeaating effect on temperature of the
land due to proximity of the seas is called Maritime influence. The inaeasing effect on
temperature of theland at interior of the continents is called Continental Influence.
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Three Broad Temperature Zones
The earth can be generdly divided into three broad temperature zones viz. Torrid Zong
Temperate Zoneand Frigid zone

e Torrid Zone

Torrid Zoneis thetropical region. The temperature remains high. Sunis directly overhead at
least once during the year. In the Northern Hemisphee, the overhead Sun moves north from the
equdaor until it reaches 23.5°North (Tropic of Cancer) for the Junesolstice after which it moves
back south to the equaor. The year is consequently divided nearly into four equd pats by the
two times at which the sun crosses the equaor (Equinoxes) and those two at which it attains
greatest declinaions(Solstices). The Torrid Zoneforms the hottest region of the world with two
annud seasonsnamely a dry and awet season. This zoneindudes mog of Africa, southern Asia,
Indoresia, New Guinea, northern Audralia, southen Mexico, Central America and northern
South America.

e Temperate Zones

Temperate zones are the mid latitudind areas, where the
temperature is modeaate. There are two temperate areas viz.
North and South. In the two Temperate Zones, consgsting of e
the tepid latitudes, the Sunis never directly overhead, and the AT g, S
climate is mild, generally ranging from warm to cool. Thefour T N\
annua seasons Spring, Summer, Autumn and Winter occur in [Ty .\
these areas. The North Temperate Zone indudes Great Britain, L momees
Europe northen Asia, North America and northern Mexico. . AN S|
The South Temperate Zone indudes southern Ausraia, New T SR
Zedand, outhern South America and Suth Africa. :

e Frigid Zones

The two Frigid Zones, or polar regions experience the
midnight sun and the polar night for pat of the year — the cliff
of the zone expeariences one day at the solstice when the Sun doesn’t rise or set for 24 hours,
while in the centre of the zone (the pole), the day is literaly one year long, with six months of
daylight and six months of night. Please note that the Frigid Zones are not the coldest parts
of the earth, and are covered with ice and snow. The coldest temperature on earth has been
recorded afew degrees bdow the 90°N.
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» INSOLATION AND HEAT BALANCE OF THE
EARTH

| nsolation or Incoming Solar Radiation

Aswe al know, thesunisthe primary source of energy for the earth. The sun radiates its
energy in dl directionsinto gace in short wavelengths, which is known as solar radiation.
The earth’s surface receives only a pat of this radiated energy (2 units out of 1,00,00,00,000
units of energy radiated by the sun).

The energy received by the earth’s surfacein the form of short wavesis termed
asIncoming Solar Radiation or Insolation. The amount of insolation received on the earth’s
surface is far less than that is radiated from the sun because of the small size of the earth and its
distance from the sun.

Moreover, water vapour, dug particles, 0zoneand other gases present in the atamogpheae
absorb a small amount of solar radiation.] The solar radiation received at the top of the
atmosphee varies dlightly in a year dueto the variationsin the distance beween the earth and
thesun.

During the earth’s revolution around the sun, the earth is farthest from the sun
on 4" July. This postion of the earth is called aphelion. On 3¢ January, the earth is nearest to
thesun. This postion is called perihelion.

Perihelion Aphelion
3rd January) ( 4th July
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Dueto this variation in the distance between the earth and the sun, the annud insolation
received by the earth on 3 Januay is dightly more than the amount received on 4" July.
However, the effect of this variation is masked by some other factors like the distribution of land
and sea and the atmospheric circulation. Hence the variation does not have a greater effect on
daly weather changes on the surface of the earth.

Factorsinfluencing I nsolation

The amountof insolation received on the earth’s surface is not uniform everywhere. It varies
according to the place and time. When thetropical regionsreceive maximum annud insolation, it
gradudly decreases towards the poles. Insolation is more in summers and less in winters. The
major factors which influence the amountof insolation received ae:

1. Rotation oftheearth on ts axis

2. Theangle of incidence of the sun’s rays

3. Duration oftheday

4. Trangpaency of the amosphee

1. Rotation of the earth on its axis

The earth rotates on its own axis which makes an angle of 66.5with the plane of its orbit
around the sun. The rotation of the earth on this indined axis has a greater influence on the
amountof insolation received & different latitudes.

2. Theangle of incidence of the sun'srays

e Since the earth is a geoid resembling a sphee, the sun’s rays strike the surface at
different angles at different places. This dependson the latitude of the place.

e Thehigher thelatitude theless is the angle they make with the surface of the earth.

e Thearea covered by the vertical rays is always less than the slant rays. If more area is
covered, the energy gets distributed and the net energy received per unit area decreases.

e Moreove, the sun’s rays with small angle traverse more of the aamosphee than rays
striking & alarge angle.

3. Duration of the day
e Duration of the day varies from place to place and season to season. It decides the
amountof insolation received on heearth’s surface.
e The longe the duration of the day, the greater is the amount of insolation received.
Conveasdy shorter the duration ofthe day leadsto receipt of less insolation.

4. Transpar ency of the atmosphere
e Thetrangparency of the atmogphee dependsupan the cloud cover and its thickness, dug
paticles, water vapour, ec. They reflect, absorb or trangmit insolation.
e Thick cloud hindas the solar radiation to reach the earth’s surface. Similarly, water
vapour absorbs solar radiation resulting in less amountof insolation reaching the surface.
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e  When the solar radiation passes through the atmosphee, water vapour, ozone and other
gases absorb much of the near infrared radiation (mainly in thetropogphee).

e Very smal suspende particles in the tropoghee scatter visible spectrum both to space
and owardsthe earth’s surface. This process addscolour to the sky.

e Thered colour of the rising and the setting sun and the blue colour of the sky are the
results of scattering of the light within the aamosphee.

N SLILAY J DTN

Note: Maximum insolation is received over the subtropical desert, where the cloudiness
istheleast. The equaor receives compaatively less insolation than the tropics. Generadly,
at the same latitude the insolation is more over the continent than over the oceans. In
winter, the middle and higher latitudes receive less radiation than in summer.

Heating and Cooling of the Atmosphere

The sun is the ultimate source of atmospheic heat and energy. There are different ways of
heating and moling of the amosphae. They are:

1. Terrestria Radiation

2. Condudion

3. Convetion

4. Advection
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1. Terrestrial Radiation

noting.

Before discussing terrestrial radiation, the following facts about radiation are worth

i) All objects whether hot or cold emit radiant energy continuousy.

ii) Hotter objects emit more energy pe unit area than colder objects.

iii) The temperature of an object determines the wavelength of radiation. Temperature and
wavelength are inversely propottiond. Hotter the object, shorter is the length of the wave.

So, when the earth’s surface after being heated up by the insolation (in the form of short
waves), it becomes aradiating body.

The earth’s surface garts to radiate energy to the aamosphere in the form of long waves.
This is wha we call asterrestria radiation. This energy heats up the aamogpheae from
bottom to top.

It should be noted tha theamospheae is trangparent to short waves and opagueto long
waves.

The longwave radiation is absorbed by the atmospheic gases paticularly by carbon
dioxide and othe greenhous gases. Thus the atmospheae is indirectly heated by the
terrestrial radiation.

Theamospheae, in tumn, radiates and tranamits heat to space. Findly, the amountof heat
received from the sunis returned to space, thereby maintaining a condant temperature at
the earth’s surface and in theatmosphee.

2. Conduction (transfer of heat by contact)

Condudion is the process of heat trander from a warmer object to a cooler object when
they come in contact with each other.

Theflow of heat energy continues till the temperature of both the objects become equd
or the contact is broken.

The conduction in the atmospheae occurs at the zone of contact between the atmospheae
and the earth’s surface.

Condudion isimportant in hesting the lower layers of the atmophee.

3. Convection (vertical transfer of heat)

Trander of heat by the movement of a mass or
subgance from one place to another, generally
vertical, is called convection.

The air of the lower layers of the aamosgphae [
gets heated either by the earth’s radiation or by | iciten
condudion. The heating of the air leads to its
expanson. Its dendty decreases and it moves
upwards

Terrestrial Radiation

The continuousascent of heated air creates a Convecton éé
vacuum in the lower layers of the atmospheae. : X :

Conduction + L
st g R

Page 101

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

As aconsquence, cooler air comes down to fill the vacuum, leading to convection.

e Thecyclic movement assodated with the convectiond process in the aimosphere trander
heat from the lower layer to the uppe layer and heats up he amospheae.

e Theconvettion rander of energy is confined only to thetropogphee.

4. Advection (horizontal transfer of heat)

e Thetrander of heat through hoiizontal movement of air (wind) is called advection.

e Windscarry thetemperature of one place to another. The temperature of a place will rise
if it liesin the pah of windscoming from warmer regions The temperature will fall if the
place liesin the pah of the windsblowing from cold regions

e Horizontal movement of theair is relatively more important than the vertical movement.
In the middle latitudes, mog of diund (day and night) variationsin daly weathe are
caused by advection done.

e |n tropica regionspaticularly in northern India during the summer season, local winds
called ‘L oo’ is the outcome of advection piocess.

HEAT BUDGET

The earth as a whole does not accumulate or lose heat. It maintainsits temperature. This
can hgppen only if the amountof heat received in the form of insolation equds the amountlost
by the earth through terrestria radiation. This baance between the insolation and the terrestrial
radiation is termed as the heat budget or heat bdance of the earth. This is why the earth nether
warms up norcools down despite the hugetransfer of heat that takes place.

While on average, Earth’s
heat budge is bdanced, the
interactionsthat take place as heat
and electromagnetic radiation
interact with Earth and its many
objects, oceans and atmosphee
are complex. Over all they baance
out, however, some places are
hotter or cooler day in and day out

205 of racintion
absorhad by
| ntmasphen
and clowds

Let's congde how hedt is
absorbed and passed around
throughout the many different | ol ' e s
pats of our plane. Remember that | " S0y e T e
amog dl of theheat on Earthwas
origindly created by the Sun. This electromagndic energy travels towards the Earth at light
speed in the form of ultraviolet radiation, visible light, and infrared radiation. When this energy
reaches the Earth, immediately 30% of it bounes off, bang reflected back outinto space. The

ability to reflect the light and radiation of the Sun is known as an object’s abedo. Because the
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Earth reflects 30% of thelight tha hitsit, it is said tha the Earth has an abedo of 30. In contrast,
our moon has an abedo of 11. This meanstha if you were standing on the Moon looking up at
the Earth, ourplanet would gopear dmog 3 times brighter than looking at the Moon from Earth.

Because 30% of the electromagnetic energy from the Sun has been reflected away, only
70% remains to interact with the Earth and warm it up. 20% of the energy from the Sun is
absorbed by the atmosphere as a whole heating it up. This leaves 50% of the Sun’s energy to

heat both the surface of the Earth as well as the oceans, lakes and greams.

Albedo

e Albedo can be ssimply defined as a measure of how much light tha hits a surface is
reflected back withoutbang absorbed.

o |tisareflection meficient and ha avdueless than one

When the solar radiation passes through the atmosphee, some amount of it is reflected,

scattered and éborbed.

o Thereflected amountof radiation is called as the dbedo of the earth.
[ )

Thevaue of albedo will bedifferent for different surfaces.

Surface Details Albedo
Soil Dark and Wet 0.05 -
Light and Dry 0.40
Sand 0.15 - 0.45
Grass Long 0.16 -
Short 0.26
Agricultural Crops 0.18 - 0.25
Tundra 0.18 - 0.25
Forest Deciduous 0.15 -0.20
Coniferous 0.05 - 0.15
Water Small Zenith Angle 0.03 - 0.10
Large Zenith Angle 0.10-1.00
Snow old 0.40 -
Fresh 0.95
Ice Sea 0.30 - 0.45
Glacier 0.20 - 0.40
Clouds Thick 0.60 - 0.90
Thin 0.30 - 0.50

Fresh snow > Old Snow > Thick cloud > Thin cloud > Sea ice > Glacier > Dry sand > Dry soil > Grass > Crops > >

e Because of the effect of abedo, highly developed areas such as urban cities can
experience highe average temperatures than the surrounding subutban or rural areas, a

phenomenon know as the“Urban Heat Island Effect”.

e The highe average temperature can be attributed to less vegetation, higha popuktion
dengties, and more infrastructures with dark surfaces (asphdt roads brick buildings,

etc.).
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Variation in the net budget at the earth’s surface

e Althoudh the earth as a whole maintains a bdance between the insolation and the
terrestrial radiation, hisis nottrue wha we ob%rve a different latitudes.

e Aswe have discussed earlier, there are variationsin the amount of insolation received at
different latitudes.

¢ |n the tropical region, the amount of insolation is higher than the amount of terrestrial
radiation. Hence it is a region of surplus heat. In the polar region, the heat gain is less
than the heat loss. Hence it is aregion of deficit heat.
Thustheinsolation aeates an imbdance of heat a different latitudes.

e Thisimbdance is nullified to some extent by winds and ocean currents, which tranger
heat from surplus heat regionsto ddicit heat regions

e This process of redistribution and bdanang of latitudind heat is commonly known
as Latitudinal Heat Balance.

PRESSURE BELTSON EARTH’S SURFACE

Theair, that is amixture of several gases, exerts pressure through its weight. Air pressure
or atmogpheaic pressure is defined as total weight of a mass of column of air aboveper unit area
at sealevel.

Distribution of Air pressure
Distribution of atmospheic pressure on the surface of the earth is not uniform. It varies
both veticaly and horzontaly.

(a) Vertical Distribution

Air is amixture of variousgases. It is highly compressible. As it compresses, its densty
increases. Thehigher thedengty of air, the greater istheair pressure and vice versa. The mass of
air above in the column of air compresses the air unde it hence its lower layers are more dense
than theuppe layers, As aresult, thelower layers of the atmospheae have higher dengty, hence,
exert more pressure. Conveasely, the higher layers are less compressed and, hence, they have low
dengty and low pressure. The columnar distribution of atmospheic pressure is known as vertical
distribution of pressure. Air pressure decreases with increase in atitude but it does not always
decrease at the same rate. Dense components of aamogpheae are foundin its lowest parts near the
mean sea level. Tempeature of the air, amount of water vapou present in the air and
gravitationd pull of the earth determine the air pressure of a given place and at a given time.
Since these factors are variable with changein height, there is a variation in the rate of decrease
in ar pressure with increase in dtitude The noma rate of decrease in air pressure is 34
millibars per every 300 metres increase in altitude (see figure 11.1) The effects of low pressure
are more clearly expeienced by the people living in the hilly areas as compared to those who
live in plains In high mountinous areas rice takes more time to cook because low pressure
reduces the boiling point of water. Breathing problem such as faintness and nose bleedings are
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also faced by many trekkers from outside in such areas because of low pressure conditionsin
which theair isthin and it has low amount of oxygen content.

lltﬂ.
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Feracal Disgribition of Air Pressure

(b) Horizontal Distribution
The distribution of atmospheaic pressure over the globe is known as horizonta

distribution of pressure. It is shown on maps with the hdp of isobas. An isoba is a line
connecting points tha have equd values of pressure. Isobars are analogous to the contour lines
onarelief map. The spacing of isobas expresses the rate and direction of changein air pressure.
This chargein air pressure is referred to pressure gradient. Pressure gradient is theratio between
pressure difference and the actud horizontal distance between two points. Close spacing of
isobas expresses steep pressure gradient while wide spacing indicates gentle pressure gradient
(see abovefig.) The horizonta distribution of atmospheic pressure is not uniform in the world.
It varies from time to ime & a given place; it varies from place to place over short distances. The
factors responsble for variation in the horizontal distribution of pressure are as follows:

e Air temperature

e Theearth’srotation

e Presence of water vgpou

(i) Air Temperature:

The earth is not heated uniformly because of unegual distribution of insolation,
differential heating and cooling of land and water surfaces. Generdly there is an inverse
relationship between air temperature and air pressure. The higher the air temperature, the lower
istheair pressure. The fundanental rule about gases is tha when they are heated, they become
less dense and expand in volume and rise. Hence, air pressure is low in equaorial regionsand it
is higher in polar regions Alongthe equéaor lies a bdt of low pressure known as the “ equatorial
low or doldrums”. Low air pressure in equé&oria regionsis dueto the fact tha hot air ascends
there with gradud decrease in temperatur causng thinness of air on the surface. In polar region,
cold air is very dense hence it descends and pressure increases. From this we might expect, a
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gradud increase in average temperature thords equaor. However, actual readings taken on the
earth’s surface at different places indicate that pressure does not increase latitudindly in a
regular fashion from equator to the poles. Ingead, there are regionsof high pressure in subtropics
and regionsof low pressure in the subpokr areas

(ii) The Earth’s Rotation:

The earth’s rotation generates centrifugd force. This results in the deflection of air from
its origind place, causng decrease of pressure. It is bdieved tha the low pressure belts of the
sub polar regionsand the high pressure bdts of the sub-tropical regionsare created as a result of
the earth’s rotation. The earth’s rotation also causes convergence and divergence of moving air.
Areas of conveagence experience low pressure while those of divergence have high pressure.

(iii) Pressure of Water Vapour:

Air with higher quantity of water vapour has lower pressure and tha with lower quantity
of water vapour has highe pressure. In winter the continents are relatively cool and tend to
develop high pressure centres; in summer they stay warmer than the oceans and tend to be
domnaed by low pressure, conveasely, the oceans are assodated with low pressure in winter
and high pressure in summer.

Pressure Belts of Earth

On the earth’s surface, there are seven pressure bdts. They are the Equaoria Low, the
two Subtropical highs the two Subpokr lows, and the two Polar highs. Except the Equaorial
low. the others form matching pars in the Northern and Southern Hemisphees. Thee is a
patern of aternate high and low pressure bdts over the earth. This is dueto the sphaical shape
of the earth—different parts of the earth are heated unequdly. The Equéaoria region receives
great amount of heat throughout the year. Warm air being light, the air at the Equator rises,
creating a low pressure. At the poles the cold heavy air causes high pressure to be
created/formed. It is also dueto therotation of the earth. In the Subpokr region aroundlatitudes
60° to 65° North and South of the Equaor, the rotation of the earth pushes up the bulk of theaair
towardsthe Equéaor, creating alow pressure belt in this region.

(i) Equatorial L ow Pressure Belts

This low pressure bdt extends from 0 to 5° North and South of Equé&or. Due to the
vertical rays of the sun here, there is intense heating. The air therefore, expands and rises as
convection current causng a low pressure to develop here. This low pressure bdt is also called
as doldrums, because it is a zoneof total calm withoutany breeze.
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(i1) Subtropical High Pressure Belts

At about 30°North and South of Equéator lies the area where the ascending equaoria air
currents descend. This areais thusan area of high pressure. It is aso called asthe Horse latitude
Winds always blow from high pressure to low pressure. So the winds from subtropical region
blow towards Equaor as Trade windsand another wind blows towards Sub-Polar Low-Pressure
as Westerlies.

(iii) Circum-Polar L ow Pressure Belts

These belts located between 60° and 70° in each hemisphae are known as Circum-Polar
Low Pressure Belts. In the Subtropical region the descending air gets divided into two parts. One
pat blows towardsthe Equaoria Low Pressure Belt. The other part blows towards the Circum-
Polar Low Pressure Belt. This zoneis marked by ascent of warm Subtropical air over cold polar
air blowing from poles. Due to earth’s rotation, the winds surrounding the Polar region blow
towards the Equaor. Centrifugd forces opeating in this region create the low pressure belt
appropriately caled Circumpolar Low Pressure Belt. This regionis marked by violent storms in
winter.

(iv) Polar High Pressure Areas

At the North and South Poles, between 70° to 90° North and South, the temperatures are
always extremely low. The cold descending air gives rise to high pressures over the Poles. These
areas of Polar high pressure are known as the Polar Highs These regions are characterised by
peamanent Ice Caps

Shifting of Pressure Belts

If the earth had not been indined towards the sun, the pressure bdts, as described above
would have been as they are. But it is not
s0, because the earth is indined 23 1/2° e Y e
towards the sun. On account of this
indinaion, differences in heating of the
continents, oceans and pressure conditions
in Januay and duly vary greatly.

Westerlles

g Subliopical High Fire

Tropical Easteriies)

Januay represents winter season
and July, summer season in the Northern SN
Hemisphee. Opposte conditions prevail in _——

the Southern Hemisphae. When the sun is
overhead on the Tropic of Cancer (21 June
the pressure bdts shift 5° northward and
when it shines verticaly overhead on
Tropic of Capricorn (22 December), they
shift 5° southward from ther origind
postion.

Tropical Easterlies

B Sublropical High Pressure Zone
y Westerlies N
‘ﬁmw-'— '. s

. Pdlar Edsleriies

-
—— ] 4
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The shifting of the pressure bdts cause seasond changes in the climate, especialy
between latitudes 30° and 40° in both hemispheaes. In this region the Mediterranean type of
climate is experienced because of shifting of pemanent bdts southwards and northwards with
the overhead postion ofthe sun.

During winters Westerlies prevail and cause rain. During suammers dry Trade Windsblow
offshore and are unable to give rainfall in these regions When the sun shines vertically over the
Equaor on 214 March and 23rd September (the Equinoxes), the pressure bdts remain baanced
in boh the hemispheaes.

WINDS

We have jud studied tha air pressure is unevenly distributed. Air attempts to bdance the
uneven distribution of pressure. Hence, it moves from high pressure areas to |low pressure aress.
Horizontal movement of air in respong to difference in pressure is termed as wind while vertical
or nearly vertical moving air is called air current. Both windsand air currents form the system of
circulation in theamosphee.

—— . SN, -

<oaccasca High Velocity Winds == ——Low Velocity Winds

Relationsihip berwesn Pressure Orgdient and Winds

(i) Pressure Gradient and Winds

There is a close relationdhip between the pressure and the wind speed. The greater the
difference in air pressure beween the two points, the steeper is the pressure gradient and greater
is the speed of thewind. The gentler the pressure gradient dower is the speed of thewind.

(ii) The Corialis Effect and Wind
Windsdo not cross theisobas at right angles as the pressure gradient directs them. They
get deflected from ther origind pahs One of the mog potent influences on wind directionisthe
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deflection caused by the earth’s rotation on its axis. Demondrated by Gaspaved de Coriolisin
1844and known as the Coriolis effect or coriolis force. Coriolis force tend to deflect the winds
fromthere origind direction. In northern hemisphere windsare deflected towardsther right, and
in the southern hemisphae towardsthar left (see bdow fig.) Thisis known as Farrel’s law. The
Coriolis force is ébsent dongthe equaor butinareases progressively towardsthe poles.
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Deflectian of Winds by Cornalis Farce

Types of Winds
For ages man has observed tha in some areas of the earth thewindsblow predominantly
from onedirection throughoutthe year; in other areas the wind direction changes with the season
and in dtill others the winds are so variable tha no patern is discernible. Despite these
difference, the winds are generalized unde three i
categories. i e e
e planeary windsor permanent winds >

. . . \
e periodic windsand Ax %
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(i) The Easterlies
The winds tha blow from sub-tropical high pressure In  northen hemisphae
areas towards equatorial low pressure areas caled trade or  winds are deflected towards
easterly winds The word trade has been deived from the ther right and in the
German word ‘trade€ which means track. To blow trade means = southern hemisphee towards
‘to blow steadily and congantly in the same direction’. Because  thear left. This is known as
of the Coriolis effect the northern trade windsmove away from  Ferrel’slaw.
the subtropical high in north-east direction. In southern
hemisphere the trade windsdiverge out of the sub-tropical high

towards the equéaoria low from the southeast direction As the trade winds tend to blow mainly
fromthe east, they are also known as the Tropical easterlies. (seefig. Planetary Winds)

(i) The Westerlies

The winds that move poleward from the sub-ropical high pressure in the northern
hemisphee are detected to the right and thus blow from the south west. These in the southern
hemisphee are deflected to the left and blow from the north-west. Thus these windsare called
westerlise (see fig. Planetary Winds)

(iii) Polar Easterlies

Polar easterlies blow from polar regionstowards sub{olar low pressure regions Thar
direction in the northern hemispheae is from north-east to southwest and from south-east to
north-west in the southern hanisphee.

(b) Periodic Winds
Thedirection of these windschanges with the change of seasons Monsoonwindsare the
mog important peiodic winds

Monsoon Winds
Theword ‘Monsoon’ has been SIMER MONSOO . s
deived from the Arabic word PO [ ——— B
‘Mausim’ meaning season. The e e AL
windsthé reverse ther direction with | s ; [
the change of seasons are called L a it | : X
monson winds During summer the R T sl e L I g T el
monon winds blow from sea S Y 1y Mg |
towards land and during winter from Sl 7 U
land towards seas. Traditiondly these o, 2 T AR ] Nredn |
windswere explained as land and sea ' A= | J ‘
breezes on a large scale. But this ————amaes S
explanaion does not hold good now. The Monsoon Winds
Now a days the monsoonis geneally
accepted as seasond modification of the genera planeary wind system. The Asiatic monoonis
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the result of interaction of both planeary wind system and regiond factors, both at the surface
and in the uppe tropogphere (see below fig)

India, Pakistan, Bangladesh, Myanmar(Burma), Sri Lanka, the Arabian Sea, the Bay of
Bengal, South-east Asia, North Audralia, Chinaand Japan are important regionswhere monoon
windsare prevaent.

(c) Local Winds

Till now we were discussing the major winds of the earth’s surface, which are vital for
undestanding the climatic regions But we are all aware tha there are windsthat affect local
weather. Local winds usudly affect small areas and are confined to the lower levels of the
tropopheae. Some of thelocal windsare given bdow :

(i) Land and Sea Breezes

Land and sea breezes are prevalent on the narrow strips along the coasts or alake. It isa
diurnd (daly) cycle, in which the differential heating of land and water produces low and high
pressures. During the day when landmess gets heated more quickly than the adjoining sea or
large lake; air expands and rises. This process produees a local low pressure area on land. Sea
breeze then develops blowing from the water (high pressure) towards the land (low pressure).
The sea breeze beginsto develop shortly before noonand generally reaches its greatest intendty
during mid-day to late afternoon. These cool winds have a significant modeating influence in
coastal area.

¥ r:'! i l:.llulll'l.] L8] ‘ /rq‘\-" o
%, ety e ohng gl \\.,
LS II|’l-l' P %

Higher
Preasure

Sea and Land Breezes

At night, theland and the air aboveit cools more quickly than the nearby water body. As a result,
land has high pressure while the sea has comparatively a low pressure area. Gentle wind begins
to blow from land (high pressure) towards sea (low pressure). This is known as land breeze (see
abovefig.)

Page 111

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
0 swr #2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
e North Bangal ore-560079, M0b:9513804777/9513809777

(i) The Mountain and Valley Breezes

Another combinaion of local winds tha undegoes a daly reversal congsts of the
mountin and valley breezes. On a warm sunry day the mountain slopes are heated more than
thevalley floor. Hence, the pressure is low over the slopes while it is comparatively high in the
valleys below. As aresult gentle wind beginsto blow from valley towards slopes and it assumes
the name of valley breeze (see below fig.).

After sunst, the rapid radiation takes place on the mountin slopes. Here, high pressure
develops more rapidly than on the valley floor. Cold arid heavy air of mountin slopes starts
moving down towardsthevaley floor. Thisis known as the mouniin breeze (see below fig.).
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Muouniain and Valley Breezes

The valley and mountain breezes are also named as anabatic and katabatic breezes
respectively.

(iii) Hot Winds
Loo, Foehn and Chinook ae important hotwindsof local category.

1) Loo
Loo are hot and dry winds, which blow very strondy over the northern plains of India
and Pakistan in the months of May and June Their direction is from west to east and they are
usudly expeienced in the afternoons Thar temperature varies between 45°C to 50°C

(2) Foehn

Foehn is strong, dugy, dry and warm local wind which developson the leeward side of
the Alps mountain ranges. Regiond pressure gradient forces the air to ascend and cross the
barier. Ascending air sometimes causes precipitation on the windward side of the mountins
After crossing the mountain crest, the Foehn winds starts descending on the leeward side or
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northern slopes of the mountin as warm and dry wind. The temperature of the windsvary from
15°Cto 20°C which help in melting snow. Thus making pasture land ready for animal grazing
and hep thegrapes to ripe early.

(3) Chinook

Chinookis the name of hot and dry local wind which moves down the eastern slopes of
theRockiesin U.S.A. and Canada Theliteral meaning of chinookis ‘snow eater’ as they help in
melting the snow earlier. They keep the grasslands clear of snow. Hence they are very hdpful to
ranchers.

(iv) Cold Winds
The loca cold winds originde in the snow-capped mouniins during winter and move
down the dopes towardsthe vdleys. They are known by different names in different areas.

(1) Mistral

Mistrals are mos common local cold winds They originae on the Alps and move over
France towards the Mediterranean Sea through the Rhonevalley. They are very cold, dry and
high velocity winds They bring down temperature below freezing point in areas of thar
influence. People in these areas protect thar orchards and gardens by growing thick hedges and
build thar houss facing the Mediterranean sea.

TROPICAL AND TEMPERATE CYCLONES
(1) Air Mass

An air mass is an extensve portion of the atmosgpheae having uniform characteristics of
temperature, pressure and moisture which are relatively honogeneoushaorizontally.
An air mass develops when the air over a vast and relatively uniform land or ocean surface
remains stationay for long time to acquire the temperature or moisture from the surface. The
major source regionsof the air masses are the high latitudepolar or low latitudetropical regions
having such homogeneous conditions Air masses, therefore, are of two kindspolar and tropical
air masses. Polar air mass is cold and tropical air mass is warm. When cold air mass and warm
air mass blow agang each other, thebounday line of convegence separating the two air masses
is termed as front When the warm air mass, moves upward over the cold air mass the front
formed in such a situaion is called warm front. On the contrary, when the cold air mass
advances faster and undecuts the warm air mass and forces the warm air upwards, the front so
formed is called cold front. Thefrontal surface of cold frontis steeper than tha of a warm front
A prevailing air mass in any region - polar, tropical, maritime or continental largely controls the
regionsgenera weather.
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(2) Cyclones

Typica cyclones are elliptical arrangement of isobas having low pressure at the centre
with a convegence of windswithin them. Thewind directionin the cyclonesis anti clockwisein
the northern hemispheae and clockwise in the southern hemisphee. Cyclones are of two types -
thetemperate or mid latitudecyclones and thetropical or low latitudecyclones (see abovefig.)

(a) Temperate Cyclones

Temperate cyclones are formed alongafrontin mid-atitudes between 35° and 65° N and
S. They blow from west to east and ae more pronounced in winter season.
Atlantic Ocean and North West Europe are mgjor regions of temperate cyclones. They are
generally extensve having a thickness of 9 to11 kilometers and with 1040-1920 km short and
long diametres respectively. Each such cyclone alternaes with a high pressure anticyclone. The
weather assodated with the cyclone is drizzling rain and of cloudy nature for number of days.
The anticyclonewesather is sunny, calm and o cold waves.

(b) Tropical Cyclones

Tropica cyclones are formed along the zone of confluence of north-east and south-east
trade winds This zone is known as the Inter Tropica Convegence Zone (ITCZ). Cyclones
generadly occur in Mexico, South-Western and North Pacific Ocean, North Indian Ocean and
South Pacific Ocean. These cyclones differ from temperate cyclones in many ways. There are no
clear warm and cold fronts as temperature seldom differs in Inter Tropical Conveagence Zone
They do not have well-defined pattern of winds and are energised by convectiond currents
within them.

Generdly, these are shdlow depressionsand the velodty of windsis weak. These are not
accompanied by anticyclones. The arrangement of isobas is amog circular. These are not
extengve and have the diametres of 160-640km However, a few of them become very violent
and cause destruction in the regions of thar influence. They are caled huricanes in the
Carribean Sea, typhoonsin the Ching, Japan and phillipines, cyclones in the Indian Ocean and
willy-willies in Northern Audralia (see below fig.)

Cyclere Articyclone Cyclorie Anlicyoian:
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Trachs. of Temperaie ard Tropical Cyclones

Tropica cyclones often cause destruction on the coasts. Y ou would have heard cyclones
striking Indian coasts in summer and autumn months. They cause heavy loss of life and property
in these regions The steeper pressure gradient causng strong high velodty windsand torrential
rainfall bursting upona restricted area combineto create destructive storms. However about8 to
48 km. area around their centre called the eye of these stormy cyclones remains cam and
rainless. If this eye is detected, it is possible for the modean science to stop further development
of these strong cyclones and thusprotecting usfrom them.

e Anar massisalargebody of air having uniform temperature and nisture contents.

e Thebounday line separating two ar masses is termed &s front

e Tempeate cyclones are prevalent in mid-latitudes while tropicalA cyclones developin
tropical regions

Jet streams:

Jet streams are currents of air high abovethe Earth. They move eastward at altitudes of
about 8 to 15 kilometers (5 to 9 miles). They form where large temperature differences exist in
theamogphee.

An ar current is aflowing movement of air within alarger body of air. Air currents flow
in the aamosphere, the layers of air surrounding the Earth. They form because the sun heats the
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Earth unevenly. As the sun beams down on the Earth, it warms some areas, particularly
thetropics, more than others, such as the poles. As the Earth is heated, it warms the air jug
aboveit. Thewarmed air expandsand becomes lighter than the surrounding air. It rises, creating
awarm air current. Cooler, heavier air then pushes in to replace the warm air, forming a cool air
current. Jet dreams are air currents in the highest pat of the atmosphee.

» CLOUDS

Cloudsare given different names based on ther shape and their height in the sky. Some
clouds are near the ground. Others are amog as high as jet planes fly. Some are puffy like
cotton. Cthers are grey and uniform.

What isa cloud?

e A cloudis an accumulation or grouping of tiny water droplets and ice crystals tha are
sugpendd in the earth amosphee. They are masses tha condst of huge densty and
volume and henceiit is visible to n&ked eyes.

e There are different types of Clouds They differ each other in 9ze, shape, or colour.

They play different roles in the climate system like beng the bright objects in the visible
pat of the solar spectrum, they efficiently reflect light to space and thereby hdpsin the
cooling of the pland.

e Cloudsare formed when the air becomes saturated or filled, with water vapour. The
warm ar holds more water vgpourthan oold ar.

¢ Being made of the moist air and it becomes cloudy when the moist air is slightly cooled,
with further cooling thewater vapourand ice crystals of these cloudsgrew bigge and fall
to earth as precipitation such asrain, diizzle, snowfall, deet, or hal.

What are the different types of cloud?

1. Clouds are classified primarily based on —
thar shape and ther altitude.

Based on shape, clouds are classified into ' _ ”ﬁ(\(“
three. They are: ' : c""'"'“'- ;
1) Cirrus :
2) Cumulus
3) Stratus

2. Classification of clouds — based on thear
altitude (height): -
Based on the height or atitude the cloudsare s St
classified into three. They are — S S
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1) High Couds

2) Middle Clouds

3) Low Clouds

1) High Clouds

e They can reach aove 6000 netres or 20,000 éet.

e They aredso known as Cirrus Clouds.

e They are uaudly thin and are made up ofice.

¢ They often indicate fair weather and haxce do notproduce rain.
Types of High Clouds Description

Cirrus They are thin and often wispy cirrus clouds Typically found at
heights greater than 20,00feet (6,000 meters), they are compoed of
ice crystals that originate from the freezing of supercooled water
droplets.

Cirrostratus They are high, very thin, comprises a uniform layer, and are
compoxd of ice-crystals. It is difficult to detect and is capable of
forming hdos when the cloud takes the form of thin cirrogratus
nebulosus

Cirrocumulus They are small rounda puffs shgped cloudstha usudly appear in
longrows high in the sky and are usudly white, but sometimes appear
grey.

2) Middle Clouds

They form beween 6,5® feet and cirruslevel or from 2000 b 6000 netres.

e They aredso known as“Alto” clouds
e They frequently indicate an goproaching storm.
e They may sometimes produe Virga, which is a rain or snow tha does not reach the
ground.
Types of Middle Clouds Description

Altostratus These clouds are in the form of continuous sheet or veil, grey or
blue-gray in colour. They are composd of ice crystals and water
droplets. In its thinner areas, the sun can still be visible as a round
dim disk. These clouds may often form ahead of storms with
continuows rain ar SNOW.

Altocumulus They are greyish sheet cloud, characterised by globular masses or
rolls in layers or patches, the individud elements being larger and
darker than those of cirrocumulus and smaler than those of
stratocumulus
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e They lie below 6,500 &et, which meansfrom the surface to 2,000 neters.
e Lowcloudsare dso known as Stratus Clouds.
e They may appear dense, dark, and rainy (or snowy) and can aso be cottony white clumps

interspersed with blue sky.

Types of Low Clouds

Description

Strato Cumulus

Usudly arranged in a large dark, roundel or globular masses,
usudly in groups lines, or waves.

Stratus

Usudly looks like a huge grey blanket that hangs low in the sky
tha resembles fog, comprises uniform layer and appear dull, if
these cloudsare warm it meansrain andif it is cold it snows.

Nimbostratus

They are known as ‘Rain Clouds and they are dak, thick and
accompanied by light to modeately falling precipitation.

4) Great Vertical Extent Clouds

e They are mos dramatic types of clouds o« o«

o Great Vertica Extent Clouds are also

known as the Storm Clouds.

e They rise to dramatic heghts, and

sometimes well above the leved of

transcontinental jetliner flights.

Typesof Great Vertical Extent
Clouds

Description

Cumulus

They are conwvection clouds, puffy, tha sometimes
look like pieces of floaing cotton. The base of each
cloudis often flat and may be only 1000meters (3300
feet) above the ground. The top of the cloud has
roundel towers.

Cumulonimbus

They are dens towering vertical cloud, it's top
acquiring an ‘Anvil Shg€, assodated with
thundestorms and atmospheic ingability, forming
from water vapou carried by powerful upward air
currents.
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Why clouds appear whitein colour?

e The cloudsusually appear white because the tiny water droplets and ice crystals insde
them are tightly packed, and they reflect mog of the sunlight that falls on these masses
(scattering).

e Thetiny cloud paticles equdly scatter all colours of light, which make the viewer to
perceive dl wavelengths of sunlight mixed together as white light.

Why do clouds darken at thetime of rain?
e The cloudsappear dark or grey in colour at the time of rain is due to their particulate
dengty.
e Thewater vapou will bind together into raindrops, leaving larger spaces between these
dropsof water and hence less amountof light is reflected, lending a darker appearance of
therain douds

» PRECIPITATION

Precipitation has been defined as water in liquid or solid forms falling to the earth. Rain,
snow, hal and sleet are the common forms of precipitation. Fog dew, frost are, however, been
excluded from precipitation.

Precipitation involves the process of evaporation, condensation, saturation and
precipitation. The process of condensation involves a change from water vapourto liquid, while
the process of precipitation thefalling out of water asrain, hal or deet.

Droplets produced by the condensation process are very small in size, averaging less than 10
micrometers in diameter (compare with the human har which is about 75 micrometers in
diameter).

Forms of Precipitation

All forms of precipitation are collectively termed hydrometeors. The mgor types of
precipitation arerain, drizzle, snow, sleet, and hall. A brief accountof each oneof them has been
given as unde.

e Rain

Rain is precipitation of water in liquid state. The liquid water paticle, either in the form of
dropsor more than 0.5 mm diameter or in the form of smaller widdy scattered drops Whenever
the rain dropsfall from high altitude clouds some of them evaporate while passing through a
layer of dry air.
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e Drizzle

When the dropsof falling precipitation are very small and of uniform size, and seem to floa
in theair, It is caled as drizzle. Drizzle is fairly uniform precipitation composed exclusvely of
uniform water drops They are formed in very low stratus type cloudswith high water content.
The relative humidity in the inter layers of air between the cloud base and the groundis often
nearly 100 pe cent, s0 that the small dropsnever evaporate in thar joumey.

e Snhow

It is precipitation of white and opague grains of snow. In other words, snow is precipitation
of solid water. Generally, in the winter season, when temperatures are bdow freezing in the
whole atmosphee, theice crystals faling from the alto stratus cloudsdo not melt and reach the
groundas snow.

e Seet

Sleet is a type of precipitation in the form of mixture of rain and snow. It is a frozen rain,
which forms when rain, while faling to the earth, passes through alayer of cold air and freezes.
Sometimes, sleet may grow into halstorms when violent vertical currents are produced in the
amosphee.

e Hail

A type of precipitation which falls in the form of small pdlets of ice (halstones) with a
diameter between 5 to 50 mm and sometimes more. Hailstones are generally of pea size or even
smaller, butin rare cases they attain the size of a baseball. Hail is the most destructive form of
precipitation producd in violent thunde storms or cumulonimbusclouds The structure of a hail
resembles to that of an onion.

Hailstorms seldom occur in the tropics and in the higher latitudes. Oceans are aso amog
free from them. In both the hemispheres, area lying between 30° to 60° north and south latitudes,
have the maximum nunber of these storms.
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Types of Rainfall (Precipitation)
On the basis of origin, rainfal may be classified into three main types —
the convectional, orographic or relief and the cyclonic or frontal.

Conventional Rainfall
The air on beng heated, becomes

light and rises up in convection aurrents. As it Sun heats the [l Warm air rises, cools
ri&?S |t expmds and |03§S ha and land and the and condenses,
! air above forming clouds

conequently, condensation takes place and
cumulous clouds are formed. This process
releaseslatent heat of condensation which
further heats the air and forces the air to go
further up.

Convectiond precipitation is heavy
but of short duration, highly localised and
is assodated with minimum amount of
cloudiness. It occurs mainly
dunng summer and is common
ove equatorial doldrumsin the Congo
basin, the Amazon bain and theislandsof south-east Asia.

Adiabatic Lapse Rate — Latent Heat of Condensation
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Orographic Rainfall

When the saturated air mass comes across a mountin, it is forced to ascend and as it
rises, it expands (because of fall in pressure); the temperature fals, and the moisture is
condensed. This type of precipitation occurs when warm, humid air strikes an orographic barrier
(a mountin range) head on. Because of the initial momentum, the air is forced to rise. As the
moisture laden air gains heght, condensation sets in, and soon saturation is reached. The surplus
moisture falls down as orographic precipitation dongthe windward dopes.

The chief characteristic of this sort of rain is that thewindward slopes receive greater
rainfall. After giving rain on the windward side, when these winds reach the other slope they
descend, and thar temperature rises. Then thar capacity to take in moisture increases and hence,
these leeward slopes remain rainless and dry. The area situaed on the leeward side, which ges
less rainfall is known as therain-shadow area (Some arid and semi-arid regions are a direct
consequence of rain-shadow effect. Example: Patagonian desert in Argentina, Eastern slopes
of Western Ghats). It isalso known as therelief rain.

Example: Mahabdeshwar, situaed on the Western Ghats, receives more than 600 cm of
rainfall, whereas Pung lyingin therain shadow area, has only about70 an.
The Wind Descending on the Leeward Side is heated adiabatically and is caled Katabatic
Wind.

0 TR TR AWTTIT RTR T
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Frontal Precipitation
When two air masses with different temperatures meet, turbulent condiions are

produed. Along thefront convection occurs and causes precipitation (we studied this in Fronts).
For ingance, in north-west Europe cold continental air and warm oceanic air converge to
produe heavy rainfall in adjacent areas.

Cyclonic Rain
Cyclonic Rainfall isconvectional rainfall on a large scale. The precipitation in a
tropical cycloneis of convectiond type while that in a temperate cyclone is because of frontal

activity.

58

le—##i*‘v:.i*_ B — —
N e ..

h—-—_‘-

Page 123

downloaded from: www.kpscvaani.com



GNANADHARE ACADEMY
wn YeYeyr  #2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
s North Bangal ore-560079, Mob:9513804777/9513809777

M onsoonal Rainfall

This type of precipitation is characterized by seasonal reversal of windswhich carry
oceanic moisture (especially the south-west monson) with them and cause extensve rainfal in
south and utheast Asia. (More while studying Indian Monoons.

‘ Summer_ . ' Win_ter

Westerly. Trade Winds

T A

Easterly Trade Winds ' TCZ
asterly Irade Win . Easterly Trade Winds

World Distribution of Rainfall

» Different places on the earth’s surface receive different amounts of rainfall in a year and
tha too in different seasons In general, as we proceed from the equaor towards the
poles, rainfall goes on decreasing steadily.

» Thecoastal areas of the world receive greater amounts of rainfall than the interior of the
continents. The rainfall is more over the oceans than on the landmasses of the world
because of bang great sources of water.

o Between the latitudes 35° and 40° N and S of the equdor, the rain is heavier on the
eastern coasts and goes on decreasing towards the west. But, between 45° and 65° N and
S of equéor, dueto thewesterlies, therainfall is first received on the western margins of
the continents and it goes on dereasing towards the east.

« Wheaever mountinsrun paalle to the coast, therain is greater on the coastal plain, on
thewindward sdeand it decreases towardsthe leeward sde

e On the basis of the total amount of annud precipitation, major precipitation regimes of
theworld are identified as follows.

o Theequaoria bdt, thewindward slopes of the mountainsaongthe western coastsin the
cool temperate zone and the coastal areas of the monson land receive heavy rainfall of
over 200 en pa annum

e Interior continental areas receive modeate rainfall varying from 100 — 200 cm pe
annum The coastal areas of the continents recelve modeaate amountof rainfall.
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o Thecentra pats of the tropica land and the eastern and interior parts of the temperate
landsreceive rainfall varying beween 50 — 100 m pa annum

e Areaslying in therain shadow zone of the interior of the continents and high latitudes
receive very low rainfall — less than 50 en pea annum.

e Seasond distribution of rainfall provides an important aspect to judge its effectiveness. In
some regionsrainfall is distributed evenly throughout the year such as in the equdorial
bdt and in the western perts of cool temperate regions
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» CLIMATE AND DIFFERENT WORLD CLIMATES

| ntroduction

Climate holds an important place in our own life. Our life and vaiouseconomic activities
(agriculture, indugries, commerce, etc.) are affected by climate. Climate has also an important
place in physica geography. Climate is a measure of the average pattern of variation in
temperature, humdity, atmospheic pressure, wind, precipitation, atmospheric paticle countand
other meteorological variables in a given region over long periods of time. Any independent
study of each of these elements does not present any comprehensve view of climate. On the
basis of these dements, there could be thousndsof types of climates in the world.

Elements of climate

There are various environmental elements which have significant influence on the
climate of a region. Among them, temperature, pressure, precipitation and winds are the most
important because of ther far reaching globd influence. These elements are affected in different
manna by the following climatic factors: latitude altitude continentality, ocean currents,
insolation, pevaillingwinds dopeand aspect, naural vegetation and il.

Page 125

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
17, e A #2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
. North Bangalore-560079, Mob:9513804777/9513809777

Factors affecting climate L atitude:

Dueto the earth's indination, the mid-day sun is amog overhead within the tropics but
the sun's rays reach the earth at an angle outside the tropics. Thus temperature diminishes from
equdoria regionsto the poles.

Altitude:

Earth’s atmospheae is mainly heated through condudion from the surface, so places near
the surface are warmer than thoe highe up. Thus temperature decreases with increasing height
abovesea level. This rate of decrease in temperature with atitude (lapse rate) is never congant,
varying from place to place and from season to season. However, for al practical pumposes, it
may be reckoneal that a fal of 6.5°C occurs with an ascent of 1000 meters or 10 C pe 165
meters.

Continentality (Distance from sea):

Land surfaces have higher specific heat capecity of heat as compared to water bodiesi.e.
it takes less energy to raise the temperature of a given volume of land by 10 C as compared to
same volume of water body. This accounts for temperature extremes in the continental interiors
as compaed to maritime areas.

Oceans Currents:

Marine areas are influenced by the warm or cold ocean currents. Ocean currents like the
Gulf Stream or the North Atlantic Drift warm the coastal districts of Western Europe keeping
thar ports ice-free. Ports located in the same latitude but washed by cold currents, such as the
cold Labrador Current off north-east Canada, are frozen for several months. Cold currents also
lower the summer temperature, particularly when they are carried landwards by on-shore winds

L ocal winds:

If windsare warm i.e. they have been blown from ahotarea, they will raise temperatures.
If windshave been blown from cold areas, they will lower temperatures. Local windslike Fohn,
Chinook, S$rocco and Mistral dso produce marked changes in temperature.

Relief and Topography:

Climate can be affected by mountins Mountains receive more rainfal than low lying
areas because as air is forced over the higher groundit cools, causng moist air to condense and
fall out as rainfall. The higher the place is above sea level the colder it will be This hgppens
because as dtitudeincreases, ar becomes thinng and is less able to ebsorb and retain hest.
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Fig 1: Factors Affecting Climate

Natural Vegetation and Sail:

Natural vegetation affects the temperature of the region significantly. Often areas with
dense forest cover like areas in thick foliage of Amazon jundes receive less insolation and are,
often, cooler than the areas in open space. Light soils reflect more heat than darker soils which
are better absorbers. Such soil differences may give rise to slight variations in the temperature of
the region. As a whole, dry soils like sands are very sendtive to temperature changes, whereas
wet 0ils, like clay, retain much moisture and warm up orcool down more slowly.

Slope, Shelter and Aspect:

A steep slope expeaiences much rapid change in temperature as compared to a gentle
slope Mountain ranges tha have an east-west alignment like the Alps show a higher temperature
on the south-facing 'sunny slopé than the north facing 'sheltered slopé. The greater insolation of
the southern slope is beter suited for vine cultivation and has a more flourishing vegetative
cove. Consequently, there are more settlements and it is beter utilised than the 'shady slop€'.

El Nifio Effect:

El Nifo, which affects wind and rainfall paterns has been blamed for droughts and
floodsin counties around the Pacific Rim. El Nifio refersto theirregular warming of surface
water in the Pacific. The warmer water pumps energy and moisture into the atmosphee,
atering globd wind and rainfall paterns The phenomenon has caused tornadoes in Florida
smog in Indonesia, and forest fires in Brazil. EI Nifio is Spanish for 'the Boy Child' because it
comes aboutthetime of the celebration of the birth of the Christ Child. The cold counterpart to

Page 127

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
17, e, #2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
s North Bangal ore-560079, Mob:9513804777/9513809777

El Nifio is known as La Nifia, Spanish for 'the girl child', and it also brings with it weather
extremes.

Human I nfluence:

The factors above affect the climate naturally. However, we cannot forget the influence
of humans on our climate. Early onin human history our effect on the climate would have been
quite small. However, as popuktionsincreased and trees were cut down in large numbers, so our
influence on the climate increased. The number of trees beng cut down has also increased,
redudng the anountof carbon doxidethat is taken up ty forests.

Classification of climate

If we were to compare the climates of different places on the basis of climatic elements,
we would come across many such places which would have similarity between one and more of
these elements. On the basis of these very regiond similarities and differences of climatic
elements, attempts have been made to classify climate for easy undeastanding, description and
andysis.

Three broad approaches have been adopted for classifying climate. They are empirical,
genetic and applied. Empirical classification is based on obsrved daa, particularly on
temperature and precipitation. Genetic classification attempts to organise climates according to
thar causes. Applied dassification is for specific purpose.

Koeppen Classification: The mog widdy used classification of climate is the climate
classification scheme developed by German climatologist and plant geographe V. Koeppen. in
1918.Theannua as well as monthly averages of temperature and precipitation formed the basis
of Koeppen classification of climate.

He aso based his classification on the distributon of weathe conditions This
classification is both empiricadl and gendtic type Koeppen in his classification laid great
emphasis that all the characteristics of climate can well be expressed through the distribution of
natural vegetation that’s why hetried to assodate his climate types with vegetation zones of the
world.

He made use of annud averages of temperature and precipitation in fixing the climate
regions of the world. He presented five main climate types. Each of these climate types was
represented by capital Engish alphabes of A, B, C, D and E. He used the letter 'H' for highland
type of climates. While keeping temperature and precipitation variations in view these five
climate types were further subdivided as shown in the abovefollowing table.
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S5r. Chief Climatic Groups Climatic Types
No.
A | Tropical Timate (Average (empemture of the 1. Tropical rain fored type
coldest month is 18" € or higher) climate
2. Savannah type climate
3. Monsoon type climate
B Ory  Climate  (Potential  svapomlion  esededs 4. Desert ¢limate
precipitation) 5. Steppe [Semi-desert)
tlimate
C Temperate Climate (The sverage temperature of 6. Mediterianean climate
the ‘coldest month I« higher than minus 3°C but 7. Chinatype cimate
below 18°C) 8. West European type
climate
D Continentzl Climate (Theaverage empemature of 9, Taiga ciimate
the coldest manth jsminus 3% C or below) 10, Eastern  coastal  cold
climate
11. Continental climate
E Polar Climate (Average temperature for all months 12. Tundra climate
Is below 10° C) 13. Snow-capped reglon type
tlimate
H Hightand Elimate {Cold due to elevation)

Thor nthwaite Classification:

Thomthwaite was an American
climatologist. He presented his first
climate classification in 1931.1n 1931,
his classification looked similar to
Koeppen. Like Koeppen, Thomthwaite
aso thoudt tha vegdation is the
indicator of climate type Two basic
features of this classification are (i)
Precipitation Effectiveness, (i)
Temperature Efficiency. On the basis of
these two indicators, Thomthwaite

Sr. No. | Humidity Region | Special type of Vegetation
A Wery Higmid Rain Fores|

B Humid Forest

c Seml Humid. | Grassland

1] .Eeml Dry Steppe

E Bry Desert

divided theworld into five humidity regions Each region had its own special type of vegetation

as shown in thetable bdow:
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further divided into following subdivisions
Y = Heavy rainfdl in dl seasons

s = Scarcity of rainfall in summer season
w = Scarcity of rainfall in winter season

d = Scarcity of rainfall in dl seasons

After linking precipitation effectiveness and seasond distribution of rainfall to temperature

anondlies, the climates could beof 120 dfferent types.

Global Climate Classification

Theglobal climatic condtionscan bestudied unde the following twelve classifications

CimatcZone Lest it Chmuatic Type Romfoll - Regime  (with Nt urolViagetation
(Apnnoirste] :gp‘mhnﬂ
Equatorial o100y and s | E-vol wet pguatanas Anindall &l year round : Equatorial riin forests
Zone B0 imchey
Hot Zooe 102anthy snd |- ) Tromcal Monsoon | Hésy sunumer main BO Mansoon foresty
[ o st jnches Much  summer
D1 TG ImEr raife 70 inches
3 Sudan Type Auin mainly In summaer, | Savanna {tropical
30 inEmes grassiand]
4. Desury a) Saharan | Lnle min: S inchaes [ecart yopstation anvd
type strub
b)) Mhd-latin e type
Warm Pty g 5. Western  Mangin | Winter falhc 35 mches Mediterranesn forasts
Termjerats {Madipermnosn typs) and shiab
Zomne
B. Central Comtbnental | Light summer obin: 20 Steppe or  Mempeste
=tenpe Type) s gratsiand
7. Eattern Margn Homwer  surmmar rmn Warm, wet foretts
A) China. bype 20 e and bambion
) Gulf type
£] Natal type
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ool aslgely g e | B Western  NMargin | More min in aulumn & Pocidutes forsets
Temperae {British type] winter: 30 inches
Zane
& Cempral Continental | Ught sumemer mine 25 | Beergredn oon|fenous
fSiberian typ) e forests
10,  Easterm  Margm | Moderste sommeEl rEmn Plipcest farests
flagrentian hypel S Al mehes |[comfesois and
decidnoin)
Cold Zone galagl g g | 11 Arclic'ol Palir ety light surmrmes riiin = | Tundra, TR,
1 incheEs ichens
Alpine Zane 12 Mourdaln clivate Hewwiy ralnfall [varabie) Adpire pasiures,
gonifery, fern, Lnomw

TheHot, Wet Equatorial Climate
Distribution

The equaorial, hot, wet climate is found beween 50 and 10 o north and south of the
equdor. Its greatest extent is foundin the lowlands of the Amazon, the Congo, Malaysia and the

East Indies. Further away from the equator, theinfluence of the on-shore Trade Winds givesrise
to amodified type of equatorial climate with monoond influences

Climatic Zones of the World
Introduction
Theworld has several climatic zones. These are summarized on he map bdow.
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1. Tropical Moist Climates (Af)

®

®

Average temperature: 18 °C (°F)
Anmual Precipitation: 262 cm. (103 in.)

Latitude Ranmge: 10° S to 25 ° N

Global Position: Amazon Basin; Congo Basin of equaterial Africa; East Indies, from Sumatra to New Guinea,

This climate is located upto 50 b 100 ktitudes onboth the hamisphees.

The zoneis subjected to seasond shifting due to northward and southward movement of
Sun.

The tropical climate is characterized by two maor propeaties — uniformly high
temperature throughout the year and uniformly adequée rainfall throughout the year by
convectiond rainfall. The total annud rainfal is often more than 250cm.

Humidity is beween 77and 88%

The equatoria climate is foundin — The Amazon Basin in South America, Congo Basin
in Africa, Guinea coast in Africa, Java, Sumatra, Malaysia etc.

The climates on eastern sides of continents are influenced by maritime tropical air
masses. These air masses flow out from the moist western sides of oceanic high-pressure
cells, and bring lots of summer rainfall. The summers are warm and very humd. It also
rainsalot in the winter.

This region accounts for the largest number of plant species due to high temperature and
high rainfall.

This climatic region is characterized by broad leaf evergreen dense forests comprising
mahogany, rosewood, lamboos sandd etc.

2. Wet-Dry Tropical Climates (Aw) savanna

Temperature Range: 16 °C
Anmual Precipitation: 0.25 cm. (0.1 in.). All months less than 0.25 cm. (0.1 in.)

Latitude Range: 15 ® to 25 ° N amd §

Global Range: West Africa, southern Africu, South America and the north coast of Australia

This type of climate is located baween 50 — 2004dtitudes on ether sde of the equéor.
This climatic type is boundel by tropical rainforest climate towards the equaor and by
dry climate towardsthe poles.

The Savannatypeis found in the southern continents and al the regionsare to the south
of the Tropic of Cancer.

These ae

Page 132

downloaded from: www.kpscvaani.com




= Iy

EDUCATIONAL TRUST (R)

GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

a South America Cubg Jamaica and the idands in the Pacific.
b) Africa: The Sudan, large parts of the newly formed Republics — Senegal, Guinea, Mali,
Niger, Chad and aso in Ghana Togo, Kenya, Zimbabwe, Tanzania, Angola and Uganda.
c) Audralia The northern region and Queendand.

The Savanna climate is chaacterized by distinct wet and dry seasons mean high
temperature throughoutthe year and high insolation.

Theeis sundhinefor 13 © 14 hous and humdity islow, theair is hot, dry and dusy.
The average monthly temperature during the dry season ranges beween 22°C and 37°C
Coastal regions on the windward side of the mountins get heavier rain. Ranfall
decreases as one goes eithe towards north (in the Northern Hemispheae) or towards
south (in the Southern Hemisphee).

The Savannavegetation marks the trangtion from the dense equaorial forests, where the
rainy season lasts practically throughout the year, and the semi-desert and deserts where
the dry season lasts practically throughoutthe year.

The seasond rain allows only grass to grow. These are therefore the naural grasslandsof
the world. Rainfal is not sufficient to suppot tall trees but grass grows well and one
variety known as the el ephant grass grows up © four and ahdf metres.

Trees occur more as onegoes towards the Equator.

3. Hot Desert Climate

Temperature Range: 16° C
Annual Precipitation: 0.25 em (0.1 in). All months less than 0.25 cm (0.1 in),
Latitude Range: 15° - 25° N and 5.

Global Runge: southwestern United States and northern Mexico; Argentina; North Africa; South Africa; central
part of Australia.

This type of climate is located between the latitudind bdt of 150 — 300 in both the
hemisphees.

The arid deserts lie close to the Tropic of Cancer and Tropic of Capricorn in the western
margins of continents.

Theclimatic zoneliesin —The Sahaa, the Arabia, the Thar, Mohave and Sonoran (South
Western U.S.A.), Kaahai and Namib (South Western Africa), Simpson, Gibson, Great
Sandy (Audralia)

Theclimate is domnaed by the subgdence of air masses and marked stability of the sub-
tropical anticyclones and hence nearly rainless. The highest temperatures in theworld are
recorded here (Azazia 58.7°C). The greatest daly ranges of temperature of (15°C) are
seen hee.

These areas receive thelowest annud rainfall (12 to 15 cm). Cold currents also influence
the climate on the western margins of continents. The aridity is intendfied because of
these currents which dill thear and further stabilize it.

Thevegetation found fere is cactus, thomy plants, shrubs hebs
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4. Steppe Climate

steppes of eastern Europe to the Gobl Desert and North China,

Temperature Range: 24° C (43° F).
Awnual Precipitation; less than 10 cm (4 in) in the driest regions to 50 cm (20 in) in the moister steppes.
Latitude Range: 35° - 55° N.

Global Range: Western North America (Great Basin, Columbia Plateas, Great Plains); Earasian interior, from

This type of climatic zoneis found between 40° and 55° North and South. They lie far
away from theinfluence of the seq, in the heart of continents.

The areas are — Prairies (North America), Pampas (South America), Velds (South
Africa), Downs (Audralia) and Seppes (Russia)

The temperature in summer varies from 18°Cto 24°C and in winter from — 4°C to 2°C.
Therange of temperature is large. Rainfals in spring and early summer and vary between
23 an. and 65 an. It is of convectiond type butvery light.

This dry climate exists in the interior regions of the North American and Eurasian
continents. Moist ocean air masses are blocked by mountain ranges to the west and south.
These mountain ranges also trap polar air in winter, making winters very cold. Summers
are warm to hot

Short grass grows everywhere. Trees appear only on he dopes of mountins

5. Monsoon Climate

Temperature Range: 27.05 °C
Latitude Range: 10° and 25° and North and South of the equator.

Gilobal Range; The countries are alowg the coastal regions of sonthwest India, Sri Lanka, Bangladesh, Myanmar,
South western Africa, French Guiana, and northeast and southeastern Brazil.

Monsoon climate is generadly related to those areas which register complete seasond
reversal of wind direction and are assodated with tropical deciduousforests. Theregion
lies beween 10°Nto 30°N and 10°Sto 30°Slatitude

Climatic zoneareas are — Eastern Brazil (S. America), Central American counties, Natal
coast (South Africa), India, Pakistan and Bangladesh, South East Asia induding Burma,
Thaland, Viethan and the Philippines etc., Parts of East Africa induding Malagasy,
North Audralia.

The annud average temperature is about 26°C and the annud rangeis about 3°C. The
maximum temperatures occur in May before the summer rainfall maximum in June and
July. Theannud rainfall amount to aout300 en.
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e The chaacteristic feature of this type of climate is a reversal in the wind direction with
the change of season.

e During the summer season, the wind is on shore, bring large amount of moisture to the
land surface. Rainfall is both orographic and cyclonic in naure.

e In winter season the wind is off shore and hence is cool and dry. But some parts like
Madras coast ge rain duiing this season because windsare on siore there.

6. Mediterranean Climate:

*  Temperature Range: 7 °C (12 °F)
» Annwal Precipitation: 42 em (17 in).

*  Latitude Range: 30° - 50° N and §

*  Global Position: central and southern California; coastul zomes bordering the Mediterranean Sea; coastal Western
Australia and South Australia; Chilean coast; Cape Town region of South Africa.

e Thistype of climate has developad beaween 300 —400 ktitudes in boh the hemispheaes.

e This is a wet-winter, dry-summer climate. Extremely dry summers are caused by the
sinking ar of the subtropical highsand may last for up © five months

e This climatic region indudes European, Asiatic and African lands bordering the
Mediterranean Sea.

e This climate owes its origin to the seasond shifting of wind and pressure bdts due to
northward and outhward migration of the sun.

e In winter they are unde theinfluence of westerlies which are moisture laden thusbrings
rainfall in winters whereas they come unde the influence of subtropical high pressure
bdt in summers thusassodated with anti cyclonic condiions

¢ Plants have adapted to the extreme difference in rainfall and temperature between winter
and summer seasons Sclerophyll plants range in formations from forests, to woodland,
and <rub. Hicalyptusforests cover mog of the chaparral biome in Audralia.

e Firesoccur frequently in Mediterranean dimate zones.

7. Taiga Climate

Temperature Range: lows; -25 °C (-14 °F), highs; 16 °C (60 °F).
Average Annual Precipitation: 31 cm (12 in).

Latitude Range: 50° — 70° N and S.

Global Position: centir-al and western Alaska; Canada, from the Yukon

Territory to Labrador; Eurasia, from northern Europe across all of Siberia to the

Pacific Ocean.
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This climate type has been named after the coniferous forest cover of the same name
foundin the region. the region extendsfrom 50-55 degrees to 60-70 degrees latitudes in
northern hemispheae.

It stretches as an amog continuousbdt across southern Canada northern Europe and
Russia. The Tundraregion lies on the north and the Temperate Grasslandson the south.
The areas are — Southern Alaska, Southern Canada, parts of Norway, Sweden, Finland,
Northern Russia, Northern Sberia, Sakhdin Island.

Winters are very cold and severe from 6 to 7 months with temperatures below freezing.

In this region lies Verkhoyansk the “cold pole” colder than the Arctic region.

Summers are short lasting for 3 or 4 months but the days are long; at 60°N the sun shines
for ove 18 hous.

Rainfall varies from 25 to 100an. There is more rainfall near the coast. Mog of therain
comes from cyclonic weather. It falls throughout the year but maximum in summer in
frequent showers. In winter it takes the form of snow, which may remain, on the ground
from5 to 7 nonths.

Thevegetation associated with this climate type is the soft-wood ®niferous forests.

8. Tundra Climate

Greenland coast; northern Siberia bordering the Arctic Ocean.

Temperature Range: -22 °C to 6 °C (-10 °F to 41 °F).
Average Annual Precipitation: 20 em (8 in).
Latitude Range: 60° — 75° N.

Global Position: arectic zone of North America; Hudson Bay region;

The tundma climate is found along arctic coastal areas. Polar and arctic air masses
dominate thetundma climate.

Thewinter season is longand severe. A short, mild season exists, but not a true summer
season. Modeaating ocean winds keep the temperatures from bang as severe as interior
regions
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» MOVEMENTS OF OCEAN WATERS

M ovements of ocean water: The classification

You al know tha the ocean water is never still. There are different types of movements

of ocean water under the influence of different physical characteristics like temperature, salinity,
dengty, etc. Movements of ocean water are also affected by externd forces like the sun, moon
and thewinds

The major movements of the ocean waters can be classified into three. They are:
1) Waves

2) Tides

3) Ocean Currents

Waves and the ocean currents are horizontal movements of ocean waters while thetideis a
kind of vertical movement of the ooean water.

Waves

Waves are nothing but the oscillatory movements tha result in therise and fall of water
surface.

Waves are a kind of horizontal movements of the ocean water.

They are actudly the energy, not the water as such, which moves across the ocean
surface.

This energy for thewaves is provided by thewind.

In awave, the movement of each water paticleisin acircular manne.

A wave has two magjor parts. the raised part is called as thecrest while the low-point is
called as thetrough.

wavelength
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Tidearethe periodical rise and fall of the sea levels, once or twice aday, caused by the
combined effects of the gravitationd forces exerted by the sun, the moonand therotation
of the earth.

They are a vertical movement of waters and are different from movements of ocean water
caused by meteorological effects like thewindsand amospheic pressure changes.

Note: The water movements which are caused by the meteorological effects like the said
aboveare caled as surges and they are notregular like tides.

The moon’s gravitationd pull to a great extent is the major cause of the occurrence of
tides (the moon’s gravitationd attraction is more effective on the earth than tha of the
sun).

Sun’s gravitationd pull and the centrifugal force dueto therotation of earth are the other
forces which act alongwith the moon’s gravitationd pull.

Tidal bulge

GRAVITATIONAL FORCE

Tidal bulge

& (=)

CENTRIFUGAL FORCE

Two resultant tidal bulges

S (=)

Gravitational and Centrifugal Forces

The highest tides in theworld oacur in the Bay of Fundiin Canada

When the tide is channeled between islands or into bays and estuaries, they are termed
as Tidd Currents.

Theregular interval between two high ortwo low tidesis 12 hous 25 minutes.

Page 138

downloaded from: www.kpscvaani.com




o eI

GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar

o e H e North Bangalore-560079, Mob:9513804777/9513809777

FLOW TIDE AND EBB TIDE
e A flowtideor aflood tideisarising tide or incoming tide which results in ahigh tide
e [tisthusthetime peiod between alow tideand ahigh tide(i.e., therising time).
e Ebb Tideis thereceding or outgoing tide. It is the period beween high tide and low
tide during which water flows away from the shore.

Typesof Tides
A. TIDESBASED ON THE FREQUENCY
e Semi-diurnal Tide: They are the mog common tidd patern, featuring two high tides
and two low tides each day.
Diurnal Tides: Only ore high tide and ore low tide each day.
e Mixed Tide: Tides having variationsin haghts are known as mixed tides. They generaly
occur dong thewest coast of North America.

B. TIDES BASED ON THE SUN, THE MOON, AND THE EARTH’'S
POSITIONS
1. Spring Tides:

When the sun, the moon, and the earth are in a straight line, the haght of thetide will be
higher than nomal. These are called as a spring tides. They occur twice in a month-one on the
full moon Poomima) and the other on the nev moon (Amavasya).

SFRING TIDE DURING THE FULL MOON

2. Neap Tides:

Normally after seven days of a spring tide, the sun and the moonbecome at a right angle
to each other with respect to the earth. Thus the gravitationd forces of the sun and the moon
tend to counteract oneanother. Thetides during this period will be lower than the normal which
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are called as the negp tides. They also occur twice in a month- during thefirst quarter moonand
thelast quater moon.

Magnitude of Tides
Perigee:

When the moon’s orbit is closest to the earth, it is caled as perigee. During this period,
unusudly high and low tide occur.

Apogee:
When the moon’s orbit is farthest from the earth, it is called as apogee. Tida ranges will

be much less than the average during this period.

Perihelion:
It is the podtion where the earth is closest to the sun (around Januay 3). Unusud high
and low tides occur during this time.

Aphelion:

It is the podtion where the earth is farthest from the sun (around July 4™). Tidd ranges
are much less than the average during this peiod.

NEAP TIDE DURING THE FIRST QUARTER MOON NEAP TIDE DURING THE LAST QUARTER MOON
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TIDAL BORE

When theleading edge of theincoming tide forms awave/ waves of water that travel upa
river or anarow bay agang thedirection of theriver or bay’s current, it is called as atidd bore.
Thelndian rivers like the Ganges, Brahmaputra, Indus etc exhibits tidd bores.

INTER-TIDAL ZONE

Theintertidd zoneg also known as the foreshore and seashore and sometimes referred to
as thelittoral zone is the area tha is abovewater at low tide and unde water at high tide (i.e.,
the area beween the tide-marks).

Inter Tidal Zone

EFFECTSOF TIDES
e Tides act as a link between the port and the open sea. Some of the major ports of the
world, such as London port on the river Thames and Kolkata port on river Hugli are
located on herivers awvay from the sea coast.
Thetidd current clear away theriver sediments and $ows down the growth of ddta.
It increases the depth of water which helps shipsto move safely to the potts.
It al'so acts as a source for produdng eectricity.
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Ocean Currents

e Theocean currents are the hornzontal flow of a mass of water in afairly defined direction
over great distances.

e They arejud like ariver flowingin an ocean.

e Ocean currents can be formed by the winds densty differences in ocean waters dueto
differences in temperature and slinity, gravity and events such as earthquékes.

e Thedirection of movement of an ocean current is mainly influenced by therotation of the
earth (due to Coriolis force, most ocean currents in northern hemisphere move in
clockwise manner and ocean currents in southern hemisphere move in an anti-
clockwise manner).

GYRE,DRIFT, AND STREAM

e Any large system of rotating ocean current, paticularly those involved with large wind
movementsis caled as aGyre. They are caused by the Coriolis force.

e When the ocean water moves forward under the influence of prevailing wind, it is called
as Drift (The term ‘drift’ is also used to refer the speed of an ocean current which is
measured in knos). E.g. North Atlantic Drift.

e When alarge mass of the ocean water moves in a definite pah jud like a large river on
thecontinent, it is called as a Stream. They will have greater speed than drifts. E.g. Gulf
Stream.

OCEAN CURRENTS
Ocean currents are like river flow in oceans. They represent a regular volume of water in

a ddfinite pah and direction. Ocean currents are influenced by two types of forces namely : (i)
primary forces tha initiate the movement of water; (ii) seconday forces tha influence the
currents to flow.
The primary forces that influence the currents are:

e heating by solar energy;

e wind;

e gravity;

e coriolisforce.

Heating by solar energy causes the water to expand. Tha is why, near the equaor the
ocean water is about8 cm higher in level than in the middle latitudes. This causes a very slight
gradient and water tends to flow down the slope. Wind blowing on the surface of the ocean
pushes thewater to move Friction between the wind and the water surface affects the movement
of the water body in its course. Gravity tendsto pull the water down to pile and create gradient
variation. The Coriolis force intervenes and causes the water to moveto theright in the northern
hemisphee and to the left in the southern hemisphee. These large accumulations of water and
the flow aroundthem are called Gyres. These produee large circular currents in al the ocean
basins
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Differences in water density affect vertical mobility of ocean currents. Water with high
salinity is denser than water with low salinity and in the same way cold water is denser than
warm water. Denser water tendsto sink, while relatively lighter water tends to rise. Cold-water
ocean currents occur when the cold water at the poles sinks and sowly moves towards the
equaor. Warm-water currents travel out from the equaor alongthe surface, flowing towardsthe
poles to replace the snking cold water.

Types of Ocean Currents
The ocean currents may be classified based on ther depth as surface currents and deep
water currents:

e surface currents conditute about 10 per cent of all the water in the ocean, these waters are
theuppe 400 mof the ocean;

e deep water currents make up the other 90 pe cent of the ocean water. These waters
move aroundthe ocean basins dueto variationsin the densty and gravity. Deep waters
sink into the degp ocean basinsat high latitudes, where the temperatures are cold enough
to cause thedensty to increase.

Ocean currents can also be classified based on temperature : as cold currents and warm

currents:

e cold currents bring cold water into warm water areas. These currents are usudly foundon
thewest coast of the continents in the low and middle latitudes (truein both hemispheaes)
and on heeast coast in the higher latitudes in the Northern Hemispheae;

e warm currents bring warm water into cold water areas and are usudly observed on the
east coast of continents in the low and middle latitudes (true in both hemispheaes). In the
northern hemisphee they are found on he west coasts of continents in high latitudes.

Major Ocean Currents

Major ocean currents are greatly influenced by the stresses exerted by the prevailing
winds and coriolis force. The oceanic circulation patern roughly correspondsto the earth’s
amospheic circulation patern. The air circulation over the oceans in the middle latitudes is
mainly anticyclonic (more pronourced in the southen hemispheae than in the northern
hemisphee). The oceanic circulation patern also correspondswith the same. At higher latitudes,
where thewind flow is mogly cyclonic, the oceanic circulation follows this pétern. In regionsof
pronouned monsond flow, the monsoon winds influence the current movements. Due to the
coriolis force, the warm currents from low latitudes tend to move to the right in the northern
hemisphee and to ther left in the southern hemisphee. The oceanic circulation trangports heat
from one latitude bdt to another in a manna similar to the heat trangoorted by the generd
circulation of the atmosphee. The cold waters of the Arctic and Antarctic circles move towards
warmer water in tropical and equatoria regions while the warm waters of the lower latitudes
move polewards The major currents in the different oceans are shown in below Figure.
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Fig 14.3 : Major currents In the Pocific, Aflantic and Indian oceans

Effects of Ocean Currents

Ocean currents have a number of direct and indirect influences on human activities. West
coasts of the continents in tropical and subtropica latitudes (except close to the equaor) are
bordered by cool waters. Thar average temperatures are relatively low with a narrow diurnd and
annud ranges. There isfog, but generaly the areas are arid. West coasts of the continents in the
middle and higher latitudes are bordered by warm waters which cause a distindt marine climate.
They are characterised by cool summers and relatively mild winters with a narrow annud range
of temperatures. Warm currents flow parallel to the east coasts of the continents in tropical and
subtropical latitudes. This results in warm and rainy climates. These areas lie in the western
margins of the subtropical anti-cyclones. The mixing of warm and cold currents hdp to replenish
the oxygen and favour the growth of planktons the primary food for fish popuktion. The best
fishing groundsof the world exist mainly in these mixing zones.

Characteristics of Ocean Currents

Currents are referred to by their “drift”. Usudly, the currents are strongest near the surface and
may attain speeds over five knots. At depths currents are generally slow with speeds less than
0.5 knots. We refer to the speed of a current as its “drift.” Drift is measured in terms of knots.
Thestrength of a current refers to the speed of the current. A fast current is consdered strong. A
current is usudly strongest at the surface and decreases in strength (speed) with depth. Mog
currents have speedsless than orequd to 5 knos.
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INDIAN GEOGRAPHY

» INDIA

India is the seventh largest
county in the world in terms of
area. It lies on the Indian Plate,
which is the northern portion of
the Indo-Audralian Plate. The
Indian subcontinent is surroundel
by three different water bodies
and is easily recognisable on the
world map.

The mainland of India extends

from Kashmir in the north to |

Kanniyakumari in the south and
Arunachal Pradesh in the east to
Gujarat in the west. India's
territorial  limit further extends
towards the sea upto 12 nautical
miles (about 21.9 km) from the
coast.

The country covers an area of
about 3.28 million sq. km. The
mainland of India extends
between 8°4' and 37°6'N latitude
and 68°7'and 97°25 E longtude
The Tropic of Cancer 23°30' N
divides India into amog two
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hdves. The tota length of the coastline is 7,517 kilo meters. The Indian peninsula tapers
southwards resulting in the division of the Indian Ocean into two water bodies - the Bay of
Bengal and the Arabian Sea. In India, there is a great diversity of landforms such as lofty
mountins deep valleys, extengve plains, Plateau and coastal ghas, the desert and a nunber of

islands
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GEOLOGICAL DEVELOPMENT

India is situaed entiredly on thelndian Plate, a
major tectonic plate that was formed when it split off from the

P UFEASIANPLATE

andent continent Gondvandand (@ndent landmass, conssting | {\

of the southern part of the supecontinent of Panges). The Indo- | # \\_}

Audralian plate is subdvided into the Indian and Audrdian |~ E INbIA 7

plates. About 90 million years ago, during the late Cretaceous | | .44 'r-hv"/—‘_‘- '

Period, the Indian Plate began moving north at about | gumen . 44~ rj et |

15 an/year (6 in/yr). - \_/ AT
ELL T *I

About 50 to 55 million years ago, in theEocene pantp
Epod of the Cenozic Era, the plate collided with Asia after | =]
coveing a distance of 2,000to 3,000 km(1,243to 1,864 m), _
having moved faster than any other known plate. In 2007, issmitisn

German geologists determined that the Indian Plate was ableto  [™**** majAN
move so quickly because it is only half as thick as the other
plates which formerly congituted Gondwandand. I
P e TUmillinh

The collision with the Eurasian Plate dong the moden | Mo -
border between India and Nepa formed the orogenic bdt tha
created the Tibetan Plateauand the Himalayas. As of 2009, the |
Indian Plate is moving northeast at 5 an/yr (2 infyr), while the |~ sftanxa
Eurasian Plate is moving notrth at only 2 ecm/yr (0.8 infyr). India :Thu ———r r

is thusreferred to as the "fastest continent”. This is causng the
Eurasian Plate to deform, and the Indian Plate to compress at a
rate of 4 cm/yr (1.6 infyr).

SIZE

The size of India has endowed her with great physical diversity. Thus you may
appreciate the presence of lofty mountinsin the north; largerivers such as Ganga, Brahmaputra,
Mahanadi, Krishng Godavari and Kaveri; green forested hills in northeast and south India; and
thevast sandy expanse of Marughdi.

You may further appreciate tha boundel by the Himalayas in the north, Hindukus and

Sulaiman ranges in the northwest, Purvachal hills in the north-east and by the large expanse of
the Indian Ocean in the south, it forms a great geographic entity known as the Indian
suboontinent. It indudes the counties — Pakistan, Nepd, Bhutan, Bangladesh and India.
The Himalayas, togethe with other ranges, have acted as a formidable physical barier in the
past. Except for afew mountin passes such as the Khyber, the Bolan, the Shipkila, the Nathula,
the Bomdila, etc. it was difficult to crossit. It has contributed towards the evolving of a unique
regiond identity of theIndian subcontinent.
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Thus India, as a county, is a physically diverse land providing occurrence of varied
resources.

INDIA AND ITSNEIGHBOURS

By seeing abovemap, you will notice tha Indiais located in the south-central part of the
continent of Asia, bordering the Indian Ocean and its two arms extending in the form of Bay of
Bengal and the Arabian Sea. This maritime location of Peninsular India has provided linksto its
neighbouing regions through the sea and air routes. Prepare a list of India's neéghbouing
counties by conaulting the map. Sri Lanka and Maldives are the two island counties located in
the Indian Ocean, which are our neighbouss. Sri Lanka is separated from India by the Gulf of
Manna and Ralk Strait.

Its borders with Pakistan and Bangladesh were ddineated according to the Raddiffe
Line which was created in 1947 during Partition of India. Its western border with Pakistan
extendsup to 3,323 km(2,065 m), dividing the Punjab region and running along the boundaies
of the Thar Desert and the Rann of Kutch. This border runsaongthe Indian states of Jammu &
Kashmir, Rgjasthan, Gujarat, and Runjab. Both nations ddineated alLine of Control (LoC) to
serve as the informal bounday between the Indian and Pakistan-administered areas of Jammu
and Kashmir. India shares a 106 km(66 m) border with Afghanistan in northwestern Kashmir,
which the Indian government officially regards as occupied by Pakistan.

Indias border with Bangladesh runs 4,096.70 km (2,545.57 n). West
Bengal, Assam, Meghdaya, Tripuraand Mizoram are the States which share the border with
Bangladesh. Before 2015,there were 92 enclaves of Bangladesh on Indian soil and 106 endaves
of India were on Bangladeshi soil. These endaves were eventudly exchanged in order to
simplify the border. After the exchange, India los roughly 40 kn# (10,000acres) to Bangladesh.

TheLine of Actud Control (LAC) is the effective border between India and the People's
Republic of China It traverses 4,057 km along the Indian states of Jammu and
Kashmir, Uttarakhand, Hmachd Pradesh, Skkim and Arunachd Pradesh.

The border with Burma (Myanmar) extends up to 1,643 km (1,021 m) along the
southern boders of Indias northeastern states viz. Arunahd
Pradesh, Nagdand, Manipur and Mizoram. Located amidgs the Himalayan range, India's border
with Bhutan runs699 km(434 m). Skkim, West Bengal, Assam and Arunachd Pradesh are the
States, which share the border with Bhutan.

The border with Nepd runs1,751 km(1,088 m) along the foothills of the Himalayas in
northern India. Uttarakhand, Utar Pradesh, Bihar, West Bengd and Skkim are the States, which
share the border with Nepd. The Siliguri Corridor, narrowed sharply by the borders of Bhutan,
Nepd and Bangladesh, connects peninsular Indiawith the northeastern gates.
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»PHYSICAL DIVISIONS OF INDIA

India can be divided into 9x physiographic regions. They are:

1) TheHimalayas (young fold mountins),

2) Indo-Gangetic Plain (monobnoustopogaphy — featurel ess topography),

3) The Peninaular Plateau (oneof the mog stable landmesses; oneof the oldest plateaus of
theworld),

4) Coastal Plains (Sediments dueto fluvial action).

5) The Indian Islands [Cora Islands == coral reef built up on atolls — Lakshadweep.
Tectonic == Andaman and Nicoba Islands — Interaction between Indian Plate and
Eurasian plate]

6) Indian Desert

Himalayas
¢ Includes the Himalayas, Purvanchd and thear extendons Arakan Yoma (Myanmar) and
Andaman and Nicoba Islands(but we will condder these as islandsonly).

e |t is the youngest andhighly unstablelandmess of India. [Continent — Continent
Convegence]

e Tectonic movements are very common.

| ndo-Gangetic Plain
¢ Between Peninsular and Himalayan region.
e Mog youthful, monobnous[lack of change or variety] region pione to tectonic forces.

Peninsular Plateau
¢ Includes the entire south India, central India, Aravalis, Rgmahd hills, Meghalaya
plateau, Kuchchh-Kathiawar region (Gujarat) etc.
e |tistheoldest and themod stable landmass of India.

Coastal Plains
e FEastern Coastal Plainsand Western Coastal Plains
e Formed duwe to conlidaion of sediments brought by rivers (fluvial degposts).
e Highly sablejud like peninsular plateau.

| ndian I slands
e Two mgor groups— Lakshadweep and, Andaman and Nicoba islands

e Lakshadweep [Hotspotf] are group of atolls occupied by cora reefs. No significant
volcanism or tectonic activity in recent past. Highly vulnerable to sea-level rise.
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o Andaman and Nicobar isands— Continudion of Arakan Y oma. Has active volcanoes and
is tectonically active.

| ndian Desert

e The Tha Desert is by some caculations the world's seventh largest desert, by some
others thetenth.It forms a sgnificant portion of western India.

HIMALAYAN RANGES

Series of severa parallel or converging ranges. The ranges are separated by deep
valleys creating a highly dissected topography [(of a plateau or upland) divided by a nunber of
deep vdleys|.

Thesouthern slopes have steep gradientsand northen slopes have comparatively
gentler slopes. [Scaling Mount Everest is less hectic from the northern side But China puts
restrictionsso dimbers take the steeper southern slopes from Nepad]

Mog of the Himalayan ranges fall in India, Nepal and Bhutan. The northern slopes are
patly situaed in Tibet (transHimaayas) while the western extremity lies in Pakistan,
Afghanistan and Central Asia.

Himalayas beween Tibe and Ganga Plain is asuccession ofthree paalle ranges.

Division of the Himalayas
1) Shiwaliksor outer Himalayas
2) Lesser or Middle Himalayas
3) The Greater Himalayas
4) TheTrans-Himalayas— Tibetan Himalayas.
5) TheEastern Hills—Purvanchal: A chain of hillsin North-East India.

Shiwalik Range

e Also known as Outer
Himalayas. Located in between Anticline g Syncline
the Great Plains andLesser -
Himalayas.

e The dtitude varies from 600 to
1500 metres. Runsfor a distance
of 2,400 km from the Potwar
Plateau to the Brahmaputra
valley.

e The southen dlopes are steep
while the northern dopes are gentle.
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Thewidth of the Shiwaliks varies from 50 km in Himachd Pradesh to less than 15kmin
Arunacha Pradesh. They are amos unbroken chan of low hills except for a gap of 80-
90 kmwhich is occupied by the valley of the Tista River and Raidak River.

Shiwalik ranges from North-East India up to Nepal are covered with thick forests but the
forest cover decreases towards west from Nepal (The quantum of rainfall decreases
from east to west in Shiwaliks and Ganga Plaing).

The southern slopes of Shiwalik range in Punjab and Himachd Pradesh are amog
devoid of forest cove. These dopes are highly dissected by seasond streams
called Chos

Valleys are pat of synclines and hils are pat of anticlines or antisyndines.

For mation

Shiwaliks were formed last of dl theranges (2-20 million years ago).
The Shiwaliks are conlidaed sands gravels and congomerate deposts [Alluvial fang
which were brought by therivers flowing from the higher ranges.

These depogts were folded and hardened dueto compression offered by the northward
movement of Indian plate.

The Shiwaliks are known by different namesin different areas

Region Name of Shiwaliks
Jammu Region Jammu Hills

Dafla, Miri, Aborand Mishmi Hills Arunachal Pradesh
The Dhang Range, Dundwa Range Uttarakhand

Churnia Ghat Hills Nepd

Formation of Duns (Dur as)

Shiwalik Hills were formed by the accumulation of congdomerates (sand, stone silt,
gravel, debris etc.).

These conglomerates, in the initial stages of depostion, obdructed the courses of the
rivers draining from the higher reaches of the Himalayas and formed temporary lakes.
With passage of time, these temporary |akes accumulated more and more cong omerates.
The conglomerates were well settled & the botom of the lakes.

When therivers were able to cut thar courses through the lakes filled with conglomerate
deposts, the lakes were drained away leaving behind plains called ‘duns or ‘doons in
thewest and ‘duars’ in the east.

DehraDun in Uttarakhand is the best example [75km longand 1520 kmwide

Kotah, Patli Kothri, Chumbi, Kyarda, Chaukhanba Udhampur and Kotli are other
important duns
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Middle or the Lesser Himalaya
In between the Shiwaliks in the south and the Greater Himalayas in the north. Runs
amog paale to boh theranges. It isaso caled theHimachal or Lower Himalaya.

Lower Himalayan ranges are 60-80 km wide and about 2400 km in length. Elevations
vary from 3,500to 4,500m abovesea level. Many peaks are more than 5,050 m abovesea level
and ae snow covered throughoutthe year.

Lower Himalayas have steep, bare southern slopes [steep slopes prevent soil formation] and
gentler, forest covered nathern dopes.

e [n Uttarakhand, the Middle Himaayas are marked by theMussoorie and theNag
Tibbaranges.

e TheMahabharat Lekh, in southern Nepd is acontinuaion ofthe Mussoorie Range
East of the Kog River, the Sapt Kog, Sikkim, Bhutan, Miri, Abor and Mishmi hills
represent the lower Himalayas.

The Middle Himalayan ranges are friendlier to human contact.

Majority of the Himalayan hill resorts like Shimla, Mussoorie, Ranikhet,
Nainital, Almora and Darjeeling, etc. arelocated here.

| mportant ranges of L esser Region
Himalayas
ThePir Panjal Range Jammu and Kashmir (They are to the south of
Kashmir Valley)
The Dhaola Dhar Range Himachd Pradesh
The Mussoorie Range and The Nag Tiba| Uttarakhand
Range
Mahabhaat Lekh Nepd

ThePir Panjal range
e ThePir Panjal range in Kashmir is thelongest and the mog important range
e |t extendsfrom the Jndumriver to the uppe Beas river for over 300 km
e |trisesto 5,000 netres and cwntains mogly volcanic rocks.

Passesin Pir Panjal
e Pir Panja Pass (3,480m), the Bidil (4,270 m), Golabgha Pass (3,812 m) and Banihd
Pass (2,835 n).
e TheBanihal Passis used by the Jammu-Srinagar highway and ammu-Baramula railway.
¢ TheKishanganga the Jhdum and the Chenab aut through therange.
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e Southeast of the Ravi, the Pir Panjal continues as Dhaola Dhar range, passing through
Dahouse, Dharmshala, and Shimla

| mportant Valleys

e Between the Pir Panjal and the Zaskar Range of the main Himalayas, lies the valley of
Kashmir. (average devation is 1,585 mabove mean sa level)

e Thesyndind basin of the vdley isfloored with dluvial, lacugrine[lake deposts], fluvia
[river action] and dacia deposts. {Fluvia Landforms, Glacial Landforms}

e Jehlum River meandeas through these deposts and cuts a deep gorge in Pir Panjadl
through which it drains (Kashmir islike abasin with vey few outets)

¢ In Himachd Pradesh there isKangra Valley. It is adrike valley and extends from the
foot of the Dhaola Dhar Range to the south of Beas.

e On theothe hand, heKulu Valey in theupper course of the Ravi is transverse vdley.

The Greater Himalayas

Also known as Inner Himalaya, Central Himalaya or Himadri. Average elevation of
6,100m abovesea level and an average width of about25 km. It is mainly formed of the central
crystallines (granites and gnesses) ovelain by metamorphosd sediments [limestond. {Rock
System}

The folds in this range are asymmetrical with steep south slope and gentle north slope
giving ‘hog back (along, steep hill or mountin ridge)’ topography. This mountin arc convexes
to the south jud like the other two. Terminates abrupty at the syntaxial bends Onein the Nanga
Parbat in noth-west and the other in the Namcha Barwa in the north-east.

This mountin range boasts of thetallest peaks of theworld, mog of which remain under
perpetud snow.

Regional name of M ount Everest Region
Sagarmatha (The Goddess of the Sky) Nepd
Chomungma (Mother of the World) China(Tibet)

MountEverest was first located by George Everest, thethen Surveyor General of Indiain
1841 and in 1852 it was established as the highest peak of the world by the Great
Trigonoretrical Survey of India.

Passesin the Greater Himalayas
The passes because they are generaly higher than 4,570 m above sea level and are
snowbound br mog of theyear
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State Passes of Greater Himalayas

Jammu

and Kashmir Burzil Pass
Zoji La[La means pass]

Himachd Pradesh BaralLachalLa

Shipki La [The Hindugan-Tibet Road connecting Shimla with
Gartok in Western Tibet]

Uttarakhand ThagalLa

Niti Pass
LipuLekh

Sikkim

Nathu La

Jelep La [important trade route conrecting Kalimpong (near
Darjeeling) with Lhasa in Tibet, passes through Jelep La (4,386
m)]

The Trans Himalayas

The Himalayan ranges immediately north of the Great Himalayan range. Also caled
the Tibetan Himalaya because mog of it liesin Tibet.

TheZaskar, the Ladakh, the Kailas and the Karakoram are the main ranges. It stretches
for a distance of about 1,000 km in east-west direction. Average elevation is 3000 m
above mean sea level. The average width of this region is 40 km at the extremities and
about 225 kmin the central part.

The Nanga Parbat (8126 m) is an important range which isin The Zaskar Range. North
of the Zaskar Range and running parallel to it is the Ladakh Range. Only a few peaks of
this rangeattain haghts of ove 6000 netres.

The Kailas Range (Gangdise in Chinese) in western Tibe is an offshoot of the Ladakh
Range. The highest peak is Mount Kailas (6714 m). River Indus originaes from the
northern dopes of theKailas range.

Thenorthern mog range of the TransHimalayan Ranges in Indiais the Great Karakoram
Range also known as the Krishnagiri range

Karakoram Range extendseastwards from the Pamir for about800km. It is arange with
lofty pesks [elevation 5,500 m and abovq. It is theabode of some of the greatest
glaciers of theworld ouside the polar regions

Some of the pesks are more than 8,000 metre above sea level. K2 (8,611 m)[Godwin
Auden or Qogir] is the second highest peak in the world and the highest pesk in the
Indian Union.

The Ladakh Plateau lies to the north-east of the Karakoram Range It has been dissected
into a number of plains and mountins [SodaPlains Aksal Chin, Lingzi Tang, Depsang
Plainsand Chang Chenmo]
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Purvanchal or Eastern Hills

Eastern Hills or The Purvanchd

are the southward extenson of “
Himalayas running along the I gl B
north-eastern edge of India. e : )
At theDihang gorge the e e e
Himalayas take a sudden e e e O

southward bend and form a L iR P g e S
series of comparatively low hills Rty _::‘;,‘E* _f;
which are collectively cdled as | & [ = g em s @
the Purvanchd. iy e ot

Purvanchd hills are convex to
the west.

They run dong the India - {
Myanmar Border extending Ty i L
from Arunachd Pradesh in the ANRE, 3
north to Mizoram in the south. il At

Patkai Bum hills are made up G T T
of strong sandgone elevation R
varying from 2,000m to 3,000 :
m; merges into Naga Hills
whee Saramati (3,826 m) is
the highest pesk. Patkai Bum and Naga Hills form the watershed beween India and
Myanmar.

South of Naga Hills are the Manipur hills which are generally less than 2,500 metres in
elevation. The Barail range separates Naga Hills from Manipur Hills.

Further south the Barail Range swings to west into Jintia, Khasi and Garo hills which
are an eastward continuaion of the Indian peninsular block. They are separated from the
main block by Ganga and Brahmaputrarivers.

South of the Manipur Hills are the Mizo Hills (previoudy known as theLushai hills)
which have an elevation of less than 1,500 metres. The highest point is theBlue
Mountain (2,157 n) in the south.

Syntaxial Bends of the Himalayas

Himalayas extend in the east-west direction from the Indusgorge in the west to the
Brahmaputragorgein the east.

Himalayan ranges take sharp southward bendsat these gorges. These bends are called
syntaxial bendsof the Himalayas.

The western syntaxial bend occurs near the Nanga Parbat where the Indusriver has
cut adeep gorge.

The eastern syntaxial bend ocurs near the Namche Barwa.
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INDO-GANGETIC PLAIN
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Formation of Indo — Gangetic — Brahmaputra trough
e Therivers which were previoudy flowing into Tethys sea (Before Indian Plate collided
with Eurasian Plate — continental drift, plate tectonics) deposted huge amount of
sediments in the Tethys Geosyndine [Geosyndine— ahuge depression]
e Himaayas are formed out of these sediments which were uplifted, folded and
compressed due to nothern movement of Indian Plate.
* Northern movement of Indian Pate dso aeated atrough to the south of Himalayas.
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Depositional Activity

e Duringtheinitia stages of upliftment of sediments, the already existing rivers changed
thar course severa times and they were rejuvenaed each time (perpetua youth stage of
rivers {Fluvia Landforms}).

e Therguvenationis assodated with intense headward and vertical downcutting of the soft
strata overlying the harder rock stratum.

» Headward eroson and vertical eroson of the river valley in the initial stages, lateral
eroson in later stages contributed hugeamount of conglomerates (detritus)(rock debris,
silt, day etc.) which were carried downdope

e [Head ward eroson = Eroson & theorigin of a stream channd, which causes the origin
to move back away from the direction of the stream flow, and so causes the stream
channd to lengthen]

e These conglomerates were deposted in the depression (Indo-Gangetic Trough or Indo-
Gangetic syndine) (the base of the geosyndine is a had crystaline rock) beween
peninaular India and the convergent boundxry (the region of present day Himalayas).

New riversand more alluvium

o Therasing of Himaayas and subsquent formation of glaciers gave rise to many new
rivers. These rivers along with glacial eroson {Glacia Landforms}, supplied more
alluvium which intengfied thefilling of the depression.

e With the accumulation of more and more sediments (congomerates), the Tethys sea
started receding.

* With passage of the time, the depression was completely filled with aluvium, gravel,
rock debris (conglomerates) and the Tethys completely disappeared leaving behind a
monobnousaggradaional plain.

* [Monobnous== featureless topogiphy; aggradationd plain = plain formed due to
depostiond activity. Indo-Gangetic plain is a monobnousaggradaiona plain formed
dueto fluvial degpostiong.

o Uppe peninaular rivers have also contributed to the formation of plains but to a very
small extent.

» Duringtherecent times (since few million years), degpostiond work of three major river
systems viz., theIndus the Ganga and the Brahmaputra have become predominant.

e Hence this arcuae (curved) plain is dso known as I ndo-Gangetic-Brahmaputra Plain.

Gregter Himalayas or Himndri

Lesaer Himalayzs

o Himachal

Bhiwallks or Outer Peninzuinr
Himalayas Platesi

imde Cangetic i=i.n§__.f""_—

_/

Tibetan Plates

Features of Indo — Gangetic — Brahmaputra Plain
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Featur es of Indo — Gangetic — Brahmaputra Plain

Indo-Gangetic-Brahmaputra Plain is thelargest dluvia tract of theworld.

It stretches for about 3,200 km from the mouth of the Industo the mouth of the Ganga
Indian sector of the plain accounts for 2,400 km

The northern bounday is well marked by the Shiwaliks and the southern bounday is a
wavy irregular linedong the notthern edge of the Peninsular India.

The western border is marked by Sulaiman and Kirthar ranges. On the eastern side the
plainsare bordered by Purvanchd hills.

The width of the plain varies from region to region. It is widest in the west where it
stretches for about500 km. Its width decreases in the east.

The thickness of the alluvium deposts aso vary from place to place. The maximum
depth of the alluvium up to the basement rocks is about 6,100m (not uniform and varies
greatly from place to place).

The cones or aluvia fans of Kog in the north and those of Son in the south exhibit
greater dluvial thickness while the intra-cone areas have relatively shallower deposts.
Extreme horizontality of this monobnousplain isits chief characteristic.

Its average elevation is about 200 m abovemean sea level, highest elevation beng 291 m
above mean sea level near Ambda (This elevation forms the drainage divide or
watershed between Indussystem and Ganga system).

Its average gradient from Saharanpu to Kolkatais only 20 cm per km and it decreases to
15 an pe km from Varanasi to the Ganga ddta.

Geomor pholoagical features of | ndo — Gangetic — Brahmaputra Plain

. The Bhabar

It isanarrow, paous nathern mog stretch of Indo-Gangetic plain.

It is about8-16 km wide running in east-west direction dong the foothills (aluvial fans
of the Shiwaliks.

They show aremarkable continuity from the Industo the Tista.

Rivers descending from the Himalayas depost thar load along the foothills in the form
of dluvia fans

These dluvial fans have merged together to buid up tie bhabar belt.

The porosgty of bhaar is the mog uniquefeature.

The porogty is dueto depogtion of huge nunber of pebbles and rock debris across the
aluvial fans

The streams disappear once they reach the bhabar region because of this porosty.
Therefore, thearea is marked by dry river courses except in therainy season.

The Bhabar bdt is compaatively narow in the east and extendve in the western and
north-western hilly region.

Theareais notsuitable for agriculture and only big trees with large roots thrive in this bdt.
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B. TheTerai

e Tea is anill-drained, damp (marshy) and thickly forested narrow tract to the south of
Bhabar running paalld to it.

e TheTera isaboutl5-30 km wide

e Theundeground dreams of the Bhabar belt re-emerge in this bdt.

This thickly forested region provides shdter to a variety of wild life. [Jim Corbett Nationd
Park in Uttarakhand and KazirangaNationd Park in Assam liein terai region]

e TheTera is more marked in the eastern part than in the west because the eastern parts
receive comparatively higher anountof rainfall.

 Mog of the Teral land, especialy in Punjab, Uttar Pradesh and Uttarakhand, has been
turned into agricultural land which gves good aops of sugarcane rice and whest.

The Bhangar
e TheBhanga is theolder aluviumdongthe river bedsforming terraces higher than the
flood phin.
o Theterraces are often impregnaed with calcareous conaetionsknown as ‘KANKAR'.
o ‘The Barind plains in the ddtaic region of Benga and the‘bhur formations in the
middle Gangaand Yamunadoa ae regiond variationsof Bhangar.

[Bhur denotes an elevated piece of land situaed along the banks of the Ganga river
especialy in the upper GangaY amuna Doab. This has been formed due to accumulation of
wind-blown sandsduiing the hot dry months of the year]

e Bhangar containsfossils of animals like rhinogeros, hippopoamus dephants, ec.

The Khadar
e The Khadar is composd of newer aluvium and forms theflood plainsaong the river
banks
o A new layer of dluviumis deposted by river flood dmog every year.
e This makes them the mog fertile soils of Ganges.

Reh or Kallar
» Reh orKollar comprises saline efflorescences of drier areas in Haryana.
» Reh areas have spread in recent times with increase in irrigation (capillary action brings
sats to the surface).
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THE PENINSULAR PLATEAU
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Featur es of the Peninsular Plateau

* Roudly triangular in shape with its base coindding with the southern edge of the great
plain of North India. Apex of thetriangular plateau is at Kanniyakumari.

o |t covers atotal area of about16 lakh g km (India as awhole is 32 lakh 53 km).

e The average heght of the plateau is 600900 m above sea level (varies from region to
region).

o Mog of the peninaular rivers flow west to east indicating it’s general dope

o NarmadaTapti are the exceptionswhich flow from east to west in arift (rift is caused by
divergent bounday (Go back to Interaction of plates).

o ThePeninaular Pateau is aoneof the oldest landforms of earth.

e Itisahighly stable block composd mosily of the Archaean gnasses and schists {Rodk

System}.
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It has been a stable shield which has gone through little structural changes since its
formation.

Since few hunded million years, Peninaular block has been a land area and has never
been submerged beneath the sea except in afew places.

Peninaular Plateau is an aggregation of several smaller plateaus hill ranges interspersed
with river basinsand vdleys.

Minor Plateausin the Peninsular Plateau

Marwar Plateau or Mewar Plateau

It is the plateau of eastern Ragasthan. [Marwar plain is to the west of Aravalis whereas
Marwar plateau is to the east].

The average elevation is 250500 mabovesea level and it dopes down eastwards

It ismade up d sanddone, shdes and limestones of the Vindhayan period.

TheBanas river, along with its tributaries [Berach river, Khari rivers] orniginge in the
Aravali Range and flow towards northwest into Chambd river. The erosond activity of
these rives make the plateau top gopear like arolling plain.

[Rolling Plain: ‘Rolling plains are not completely flat: there are dlight rises and fal in theland
form. Ex: Prairies of USA]

Central Highland

Also caled the Madhya Bharat Pathar or Madhya Bharat Plateau.

It isto the east of the Marwar or Mewar Upland.

Mog of plateau comprises the basin of the Chambal river which flows in arift valley.
TheKali Sindh, flowing from Rana Prataph Sagar, The Banas flowing through Mewar
plateau and TheParwanand theParbai flowing from Madhya Pradesh are its main
tributaries.

It isarolling plateau with roundel hills composed of sandgone Thick forests grow here.
To the north are theravines or badlandsof the Chambd river [They are typical to
Chambd river basin]{ Arid landforms}.

Bundelkhand Upland

Yamunariver to the north, Madhya Bharat Pathar to the west, Vindhyan Scarplandsto
the east and uth-east and Malwa Plateau to the south.

It is the old dissected (divided by a number of deep valleys) upland of the ‘Bundelkhand
gnass comprising of granite and gneiss.

Spreads ove five districts of Uttar Pradesh and four districts of Madhya Pradesh.
Average elevation of 300600 m above sea level, this area slopes down from the
Vindhyan Scarp toward the YamunaRiver.

Theareais marked by achan of hillocks (small hill) made of granite and ssnddone
Theerosonal work of the rivers flowing here have conveted it into an undulating (wave
like surface) area and rendered it unfit for cultivation.
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Theregion is characterized by senile (characteristic of or caused by old age) topogphy.
Streams like Betwa, Dhasan and Ken flow through the plateau.

M alwa Plateau

The Mawa Plateau roughly forms a triangle based on the Vindhyan Hills, boundel by
the Aravali Range in the west and Madhya Bharat Pathar to the north and Bundékhand o
the east.

This plateau has two systems of drainage one towards the Arabian sea (The Narmada,
the Tapi and the Mahi), and the othe towards the Bay of Bengd (Chambd and Betwa,
joining the Yamung).

In the notth it is drained by the Chambd and many of its right bank tributaries like the
Kali, the Sindh and the Parbai. It aso indudes the uppe courses of the Sindh, the Ken
and the Betwa.

It iscomposed of extensve lavaflow and is covered with black soils.

The general dlopeis towards the north [decreases from 600 m in the south to less than
500 min the notth]

This is a rolling plateau dissected by rivers. In the north, the plateau is marked by
the Chambd ravines.

Baghelkhand

North of the Maikal Range is the Baghelkhand.

Made of limestones and sandgtones onthe west and granite in theeast.

It is boundel by the Sonriver onthenotth.

The central part of the plateau acts as a water divide between the Son drainage system in the north
and the Mahanadi river system in the south.

Theregionisuneven with genera elevation varying from 150mto 1,200m.

The Bhanrer and Kaimur are located close to the trough-axis.

Thegenera haizontity of the strata shows that this area has na undergone any major disturbance.

Chotanagpur Plateau

Chotanagpur plateau represents the north-eastern projection of the Indian Peninsula.
Modly in hakhand, nathern pat of Chhaisgarh and Rurulia district of West Bengd.
The Son river flows in the north-west of the plateau and joinsthe Ganga.

The average elevation ofthe plateau is 700 mabove sea level.

This plateau is composed mainly of Gondwana rocks.

The plateau is drained by numerousrivers and streams in different directions and presents
aradial drainage pattern. {D rainage Pattern}

Rivers like theDamodar, theSubarnrekaha, theNorth Kod, theSouth Kod and
the Barkar have developed extensve drainage basins

The Damoda river flows through the middle of this region in arift valley from west to
east. Here are found he Gondwanacod fieldswhich provide bulk of cod in India.
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* North of the Damoda river is the Hazaribagh plateau with an average elevation of 600m
abovemean sea level. This plateau has isolated hills. It lookslike a peneplain dueto large
scale eroson.

* TheRanchi Plateau to the south of the Damoda Valley rises to about600m abovemean
sea level. Mog of the surface is rolling where the city of Ranchi (661 m) is located.

o At places it is interruped by monadnods (an isolated hill or ridge of eroson-sesistant
rock rising abovea peneplain. Ex: Ayers Rock in Audralia) and conical hills.

* TheRagmahd Hills forming the north eastern edge of the Chotanagpur Plateau are mosly
made of basalt and ae covered by lava flows { Basaltic Lava}.

e They runin north-south direction and rise to average elevation of 400 m (highest mount
iIs567 ). These hills have been dissected into sparate plateaus

M eghalaya Plateau

e The peninaular plateau extends furthe east beyond the Ramahd hills to
from Meghalaya or the Shillong plateau.

o Garo-Rgmaha Gap separates this plateau from the main block.

e This gap was formed by down-faulting (normal fault: a block of earth slides downwards).
It was later filled by sediments dgposted by the Gangaand Brahmaputa.

o Theplateau is formed by Archaean quatzites, shdes and <hists.

e Theplateau slopes down to Brahmaputra valley in the north and the Surma and Meghna
valleysin the south.

e Itswestern bounday more or less coincides with the Bangladesh boder.

o Thewestern, central and the eastern parts of the plateau are known as the Garo Hills (900
m), theKhasi-Jaintia Hills (1,500 n) and the Mikir Hills (700 ).

e Shillong (1,961 m) is the highest point of the plateau.

Deccan Plateau

e |t covers an area of aboutfive lakh g5 km.

e [Itistriangular in shgpe and is boundel by the Satpura and the Vindhya in the north-west,
the Mahadev and the Maikal in the north, the Western Ghas in the west and theEastern
Ghasin the east.

Its average eevation is 600 m

It risesto 1000 min the south butdipsto 500 min the notth.

Its general dopeis from west to east which is indicated by the flow of its major rivers.
Rivers have further subdivided this plateau into anunber of smaller plateaus

Mahar ashtra Plateau
e TheMahaashtra Plateau liesin Maharashtra.
e [t formsthenoithern part of the Deccan Fateau.
e Much of the region is undelain by basaltic rocks of lava origin [Mog of the Deccan
Trapsliesin this region].
o Theaealookslike arolling plain dueto weathering.
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e Thehorizonta lava sheets have led to the formation of typical Deccan Trap topogaphy
[step like].

e Thebroad and shdlow valleys of the Godavari, the Bhima and the Krishnaare flanked
[bordered on he opposte sdes| by flat-toppel deep sded hills and ridges.

o Theentireareais covered by black cotton il known as regur.

Karnataka Plateau
o TheKarnataka Plateau is aso known & the Mysore plateau.

Liesto the south of the Maharashtra plateau.

Thearealookslike arolling plateau with an average elevation of 600-900 m.

It is highly dissected by numerousrivers rising from the Western Ghas.

Thegenerd trend d thehillsis eithe paale to the Western Ghas or across it.

The highest peak (1913m) is a Mulangri in Baba Budan Hillsin Chikmaglur district.

The plateau is divided into two pats called Malnad and Maidan.

TheMalnad in Kannada meanshill country. It is dissected into deep valleys covered with

dense forests.

The Maidan on heother hand is formed of rolling plain with low granite hills.

o The plateau tapers between the Western Ghas and the Eastern Ghats in the south and
merges with the Niligiri hills there.

Telangana plateau

o TheTelanganaplateau congsts of Archaean gnesses.
It's average elevation is 500600 m
The southern pat is higher than its noithern counterpart.
Theregion is drained by three river systems, the Godavari, the Krishnaand the Pennau.
Theentire plateau is divided into Ghats and the Peneplains (a vast featureless, undukbting
plain which thelast stage of dgpostion piocess).

Chhattisgarh Plain
o TheChhatisgarh plain is the only plain worth the name in the Peninsular plateau.
e Itisasaucer shgpoed depression diained by the upper Mahanadi.
o Thewhole basin lies beween the Maikala Range and the Odisha hills.
e The region was once ruled by Hathavanshi Ragputsfrom whos thirty six forts
(Chhatisgarh) it derivesits name.
e Thebasin islaid with nearly horizontal beds of limestoneand des.
o Thegeead devation ofthe plain ranges from 250 min the east to 330 min the west.
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THE COASTAL PLAINS

Rann of v o ."-_.r_ Lr‘
Kutch L S 8 __Coastline of India ~ -
wulfl of Eutch Coastal Plains IME;.L 1
i L4 1 1= - |
: ’ |
; Gulf of Cambay TR R U
Hathiawar? < AGulf of Hhambhat) :"i'-]'ll - Ivj
D~ 8 r T._._
RONEAN : ANorthern Circars
[Coastline of ‘" ANDHRA COAST
submergence)
emergence) '

India has a coastline of 7516.6Km [6100km of mainland coastline + coastline of 1197
Indian islandq toudhing 13 Sates and Union Territories (UTs). The straight and regular coastline

of Indiais theresult of faulting of the Gondwandand during the Cretaceous period. {Continenta
Drift}. Assuch the coast of India does not offer many sites for good naural harbours.

[Indented coastlines of Europe provide good natural harbours whereas African and Indian

coastlines are notindented].

The Bay of Bengd and the Arabian Sea came into being during the Cretaceous or early

Tertiary peiod dter thedisintegration of Gondwvandand.

East Coast of India
o Lies between the Eastern Ghats and the Bay of Bengal.
e |t extendsfrom the Gangaddtato Kanniyakumari.

e It is marked by deltas of rivers like the Mahanadi, the Godavari, the Krishnaand the

Cauvey.

o Chilka lake and the Pulicat l1ake (lagoon) are the important geographical features of east

Coast.
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Regional Names of The East Coast of India
e In Orissa (Odisha) it is known as Utkal coast.
e Fromthe southern limit of the Utkal plain, dretch the Andhra coast.
e In thesouth of the Andhra plain is the Tamil Nadu coast.
e The Tamil Nadu coast and pats of Andhma coast together are known as Coramandd
Coeast or Payan Gha [False Divi Point in AP (Krishna River Delta) in the north to
Kanyakumari in the south.].

West Coast of India

e Thewest coast strip extendsfrom the Gulf of Cambay (Gulf of Khambhat) in the north
to Cape Comorin (Kanniyakumari).

e Starting from north to south, it is divided into
v the Konkan coast,

v the Karnaaka coast and
v the Kerala cog.

e It is made up of aluvium brought down by theshort streamsoriginaing from the
Western Gnds.

e It isdotted with a large number of coves (a very small bay), creeks (a narow, shdtered
waterway such as an inlet in a shoreline or channd in a marsh) and a few estuaries.
{M arine Landforms}

» Theestuaies, of the Narmadaand the Tapi are the major ones.

e The Kerala coast (Malabar Coast) has some lakes, lagoonsand backwaters, the largest
being the Vembanad Lake.

Regional Names of The West Coast of I ndia
¢ Konkan ooast == Maharashtra coast and Goa coast;
e Maaba Coast == Kerda and Karnataka coast.

Coastlines
o Coastline of Emergence
o Coastline of Submergence

Coastlines of Emergence and Submer gence

o Coastline of emergence is formed either by an uplift of the land or by the lowering of the
sea level. Coastline of submergence is an exact opposte case.

» Bars, spits, lagoons salt marshes, beaches, sea cliffs and arches are thetypical features of
emergence. {M arine Landforms}

o Theeast coast of India, especialy its south-eastern pat (Tamil Nadu coast), gopears to be
a coast of emergence.

o Thewest coast of India, on the other hand, is both emergent and submergent.

e The northern pottion of the coast is submerged as a result of faulting and the southern
portion, hat is the Kerala coast, is an example of an emergent coast.
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Coramandal coast (Tamil Nadu) ==> Coastline of emergence
Malabar coast (Kerala Coast) ==> Coastline of emergence
Konkan coast (Maharashtra and Goa Coast) ==> Coastline of submergence.

Western Coastal Plains of India

Rann of Kachchh in thenorth to Kanniyakumari in the South.
These are narow plainswith an average width of about65 km

Kutch and K athiawar region

Kutch and Kathiawar, though an extenson of Peninsular plateau (because Kathiawar is
made of the Deccan Lava and there are tertiary rocks in the Kutch area), they are till
treated as integral pat of the Western Coastal Plains as they are now levelled down.

The Kutch Peninsula was an island surroundel by seas and lagoons These seas and
lagoonswere later filled by sediment brought by the Indus River which used to flow
through this area. Lack of rains in recent times has tumed it into arid and semi-arid
landscape

Salt-soaked plain to the north of Kutch is theGreat Rann. Its southern continudion,
known &s theLittle Rann lies on the coast and uth-east of Kachchh.

The Kathiawar Peninaula lies to the south of the Kachchh. The central part is a highland
of Mandar Hills fromwhich gmall sreamsradiatein dl directions(Radial Drainage). Mt.
Girna (1,117 n) is the highest point and is of volcanic origin.

The Gir Range is located in the southern part of the Kathiawar peninsula. It is covered
with dense forests and is famousas home of the Gir lion.

Gujarat Plain

The Gujarat Plain lies east of Kachchh and Kathiawar and slopes towards the west and
south west.

Formed by the rivers Narmada, Tapi, Mahi and Sabarmati, the plain indudes the southern
pat of Gujarat and the coastal areas of the Gulf of Khambha.

The eastern part of this plain is fertile enough to suppot agriculture, but the greater part
near the coast is covered by windblown loess (heaps of sand).

K onkan Plain

The Konkan Plain south of the Gujarat plain extendsfrom Daman to Goa (50 to 80 km
wide).

It has some features of marine eroson induding cliffs, shoals, reefs and islandsin the
Arabian Sea.

The Thane creek around Mumba is an important embayment (a recess in a coastline
forming a bay) which provides an excellent naural harbour.
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K arnataka Coastal Plain

Goato Mangalore.

It is anarrow plain with an average width of 30-50 km, the maximum beng 70 km near
Mangdore.

At some places the streams originating in the Western Ghas descend along steep slopes
and meke waterfalls.

The Sharavati while descending over such a steep slope makes an impressive waterfall
known as Gersoppa (Jog) Falls which is 271 m high. [Angel falls (979m) in Venezudais
the highest waterfall on earth. Tugela Falls (948 m) in Drakensberg mountains in South
Africais the second hghest.]

Marine topagraphy is quite marked on he coast.

Kerala Plain

TheKerala Plain dso known as the Malabar Plain.

Between Mangdore and Kanniyakumari.

Thisis much wider than the Karnataka plain. It isalow lying plain.

The existence of lakes, lagoons backwaters, gits, etc. is a ggnificant characteristic of the
Kerala coast.

The backwaters, locally known as kayals are the shdlow lagoons or inlets of the sea,
lying paallel to the coastline

The largest among these is the Vembanad Lake which is about 75 km long and 5-10 km
wideand gives rise to a55 kmlong spit {M arine Landforms}.

Eastern Coastal Plains of I ndia

Extending from the Subanaekhariver aong the West Bengal-Odisha border to
Kanniyakumari.

A major pat of the plainsis formed as a result of the alluvial fillings of the littoral zone
(relating to or on the shore of the sea or a lake) by the rivers Mahanadi, Godavari,
Krishnaand Cauvery comprising some of the largest ddtas.

In contrast to the West Coastal Plains these are extengve plains with an average width of
120 km

This plain is known as the Northern Circars between the Mahanadi and the Krishnarivers
and Carnatic between the Krishnaand the Cauvery rivers.

Utkal Plain

The Utkal Plain comprises coastal areas of Odisha.

It indudes the Mahanadi ddta

The mog prominent physiographic feature of this plain is the Chilka Lake.

It is thebiggest lake in the county and its area varies between 780 sg km in winter to
1,144 g kmin the monon nonths.

South of Chilka Lake, low hills dotthe plain.
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Andhra Plain

South of the Utkal Plain and extends upto Pulicat Lake. This lake has been bared by a
long sand it known as Sriharikota Island (SRO laundh facility).

The mog significant feature of this plain is the ddta formation by therivers Godavari and
Krishna

Thetwo ddtas have merged with each other and formed asingle physiographic unit.

The combined ddta has advanced by about 35 km towards the sea during the recent
years. This is clear from the present location of theKolleru Lake which was once a
lagoon at the shore but now lies far inland {Coastline of Emergence}.

This pat of the plain has a straight coast and badly lacks good harbours with the
exception of Vishakhapanamand Machilipanam.

Tamil Nadu Plain

The Tamil Nadu Rain dretches for 675km from Pulicat lake to Kanniyakumari dong the
coast of Tamil Nadu. Its averagewidth is 100 km

The mog important feature of this plain is the Cauvery ddta where the plain is 130 km
wide

The fertile soil and large scale irrigation facilities have made the Cauvery delta the
granary of South India

Significance of the Coastal Plains

Large parts of the coastal plains of India are covered by fertile soils on which different
cropsare grown. Riceistheman aop ofthese areas.

Coconuttrees grow all dongthe coast.

The entire length of the coast is dotted with big and small ports which help in carrying
outtrade

The sedimentary rodks of these plains are said to contain large deposts of minea oll
(KG Basin).

The sands of Kerala coast have large quantity of MONAZITE which is used for nuclear
power.

Fishing is an important occupaion ofthe people living in the coastal areas.

Low lying areas of Gujarat are famousfor produdng salt.

Kerala backwaters are important tourist destinaions

Goaprovides good beches. Thisis dso an important tourist destination.
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THE INDIAN ISLANDS

The major islands groups of India are Andanan and Nicoba Archipdago (A chain of
islandssmilar in origin) in Bay of Bengd and Lakshadweep islandsin Arabian Sea.
Andaman and Nicoba Islands were formed due to oollision between Indian Plate and Burma
Minor Plate [part of Eurasian Plate][Similar to formation of Himalayas]. Andaman and Nicobar
Islands are southward extenson of Arakan Y oma range[Myanmar][Arakan Yoma in itself is an
extengon of Purvanchd Hillg|.

Lakshadweep Idands arecoral islands These islands are a part Reunion Hotspot
volcanism.

Other than these two groupsthere are islandsin Indo-Gangetic Delta [they are more a
pat of ddtathan islandg and between India and Sri Lanka [Remnants of Adams Bridge; formed
dueto submergence].

Andaman and Nicobar Islands
This archipdago is
composd of 265 big and small | ANDAMAN & NICOBAR ISLANDS E
islands [203 Andaman islands + [
62 Nicoba Isands]. The "%
Andanan and Nicoba islands e ]
extend from 6° 45 N to 13°45 N =
and from 92° 10 Eto 94° 15 E b i
for adistance of about590 km. - o e
The Andaman idands are divided -1 g M P
into three main islandsi.e. North, tin prsemun
Middle and South. Duncn
passage separates Little Andanan _
from South Andaman. The Great S Siay
Andaman group of isdlandsin the || - LM
notth is separated by theTen i T
Degree Channd from the Nicoba
group in the south [Prelims 2014} . ""‘.f."
Port Blair, the capita of
Andaman Nicoba Idands lies in :
the South Andaman. Among the Nicobar islands the Great Nicoba is the largest. It is the
southernmog island and is very close to Sumeatra island of Indonesia. The Car Nicober is the
northenmog. Mog of these islands are made of tertiary sandgoneg limestone and shde resting
on baic and ukrabasic volcanoes [Similar to Himalayas].

T
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THE BARREN AND NARCONDAM ISLANDS, north of Port Blair, are volcanic islands
[these are the only active volcanoes in India][ There are no active volcanoes in main land India].
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Some of the islands are fringed with coral reefs. Many of them are covered with thick forests.
Mog of theislandsare mountinous
Saddle peak (737 ) in North Andaman is the highest peak.

L akshadweep Islands
e IntheArabian Sea, there are three types of islands
(& Amindivi Idands (consisting of six main islands of Amini, Keltan, Chetlat,
Kadmat, Bitraand Rerumul Par). [don't have to remember dl these names]
(b) Laccadive Idands (congsting of five mgor idands of Androth,
Kapeni, Kavaratti, Atti and Suhdi Par) and
(c) Minicoy Idand.
e At present these islandsare collectively
known as Lakshadweep. MUNBA! &
e The Lakshadweep Islands are a group =
of 25 snall islands LAKSHADWEER  MANOALORE ¢
e They are widdy scattered about 200- LROPOmLT !
500 kmsouth-west of the Kerala coest. b
o Amendivi Isandsare the northern most %&
while theMinicoy Island is the i g s 0
southernmod. et v N
o All are tiny islands of coral origin | SsHesuss ?"fm' GHLIOUT &
{Atoll} and are surrounced by fringing ,L‘# Fhsie ANDROTH N
reefs. e 5%
e The largest and the mos advanced w-d?ﬁ."- =0
istheMinicoy Island with an area of | | ,‘Sfm, : v
4.53 g km. 3 RALPENI i —
« Mog of theislands have low elevation | | '| coch *
and do not rise more than five metre ' ERLY it

above sea level (Extremely Vulnerable

I .
& |
to sealevel change). ] W, e
. Thar topagraphy is flat and relief | [ fmiser
features such as hills, streams, valeys,
etc. ae absent.
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INDIAN DESERT

The Thar Desert is by some
calculations the world's seventh largest
desert, by some others the tenth. It forms a
significant portion of western India and
cover's an aea of 200,000 to
238,700 kme (77,200 to 92,200 sq mi). The
desert continues into Pakistan as
the Cholistan Desert. Most of the Thar
Desert is situated in Rgjasthan, covering
61% of its geographic area.

e About 10 percent of this region
consists of sand dunes, and the
remaining 90 percent consist of
craggy rock forms, compacted salt-
lake bottoms, and interdunal and
fixed dune areas.

e Annua temperatures can range
from 0°C (32 °F) in the winter to
over 50°C (122°F) during the
summer. Most of the rainfal
received in this region is associated with the short July—September southwest monsoon
that brings 100 to 500 mm (3.9 to 19.7 in) of precipitation.

o Water is scarce and occurs at great depths, ranging from 30 to 120 metres (98 to 394 ft)
below the ground level. Rainfall is precarious and erratic, ranging from below 120 mm
(4.7 in) in the extreme west to 375 mm (14.8 in) eastward.

e Theonly river in this region is Luni. The soils of the arid region are generally sandy to
sandy-loam in texture. The consistency and depth vary as per the topographical features.
The low-lying loams are heavier may have a hard pan of clay, calcium
carbonate or gypsum.

New Moorelsand

It is a small uninhabited offshore sandbar landform { Marine Landforms} in the Bay of Bengal, off
the coast of the Ganges-Brahmaputra Delta region.

It emerged in the Bay of Bengal in the aftermath of the Bhola cyclonein 1970. It keeps on emerging
and disappearing.

Although the island was uninhabited and there were no permanent settlements or stations located on
it, both India and Bangladesh claimed sovereignty over it because of speculation over the
existence of oil and natural gasin theregion.

The issue of sovereignty was adso a pat of the larger dispute over the Radcliffe
Award methodoloav of settlina the maritime boundary between the two nations.
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In western India, the Kutch region in Gujarat and Koyna in Maharashtra are classified as a
ZonelV region (high risk) for earthquées. The Kutch city of Bhuj was the epicentre of the 2001
Gujarat earthqu&ke, which claimed the lives of more than 1,337 people and injured 166,836
while destroying or damaging near amillion hones.

» DRAINAGE OF INDIA

The flow of water through well-defined channels is known as drainage and the network of
such channds is known as drainage system.

The drainage patern of an area is the result of the geological time period, naure, and
structure of rocks, topagraphy, slope etc. About 77% of the drainage area congsting of
the Ganga, the Brahmaputra, the Mahanadi, theKrishng etc. is oriented towards the Bay of
Bengal. On the othe hand, 23% comprising the Indus the Narmada, the Tapi, the Mahi, and
the Periyar systems discharge thar waters in the Arabian Sea.

e Arriver drain is aspecific area, which is known & the catchment area of tha river.

 An aeadrained by ariver and its tributaries is known as adrainage basin.

e The bounday line sepaating one drainage basin from the othe is caled as
thewater shed area.

Drainage Pattern
Following are the mgjor drainage patterns —

o Dendiitic
o Radia

o Centripead
e Trdlis

A drainage pattern which looks like tree branches with lots of twigs is known as Dendritic
drainage pattern.
For example, therivers of notthern plain.

Radia drainage patternsform when rivers originate from ahill and flow in dl directions
For example, therivers originaing from the Amarkantak.

Centripetal drainage patern is formed when rivers discharge their waters from all directionsinto
alake or adepression.
For example, Loktak lake in Manipur.

Trellis drainage patern is formed when the primary tributaries of main rivers flow paald to
each other and sconday tributaries join them at right angles.
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For example, riversin the uppe pat of the Himalayan region.

DRAINAGE SYSTEM IN INDIA

Thedrainage system of India, tha is, therivers, is divided into two mgjor groups
o theHimalayan rivers
o thePeninaular rivers

On the basis of the size of the watershed, the drainage basins of India are groupel into three
categories:

(i) Major river basins with more than 20,000sg. km of catchment area. It indudes 14 drainage
basins such as the Gangag the Brahmaputra, the Krishna the Tapi, the Narmada, the Mahi, the
Penna, the Sabarmati, the Barak, etc.

(i) Medium river basins with catchment area between 2,00020,000sg. km incorporating 44
river basins such as the Kalindi, the Periyar, the Meghna, ec.

(iii) Minor river basins with catchment area of less than 2,000 sg. km indude fairly good
number of rivers flowing in the area of low rainfall.

THE HIMALAYAN RIVERS

The three main Himalayan rivers are the Indus the Ganga and the Brahmaputra. These
rivers are long and are joined by many tributaries. A river along with its tributaries forms a river

system. Let’s study of each river and its tributaries.

|ndus River System:

The Indus originates in the northern slopes of the Kailash range in Tibe near Lake
Manasarovar. It enters Indian territory in Jammu and Kashmir.
It has a large number of tributaries in both India and Pakistan and has a total length of about
2897km from the source to the point near Karachi where it falls into the Arabian Sea. The main
tributaries of the Indusin India are Jhdum, Chenab, Ravi, Beas and Sutlg.
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The Jhdum originaes in the south-eastern part of Kashmir, in aspring a Verinag.

Chenab

The Chenab originates from the confluence of two rivers, the Chandra and the Bhaga,
which themselves originate from either side of the Bara LachaPass in Lahul. It is also known as
the Chandrabhagain Himachd Pradesh.

Ravi
The Ravi originaes near the Rotang pass in the Kangra Himalayas and follows a north-
westerly course

Beas
The Beas originaes in Beas Kund, lying near the Rohtang pass It joins the Sutlg river
near Harika, after being joined by afew tributaries. Thetotal length of theriver is 615 km

Sutlel
The Sutlg originaes from the Rakas Lake, which is connected to the Manasarovar lake
by astream, in Tibet.

The Ganga River System
‘Bhagirathi’ which is the headwaters of the Gangais fed by the Gangotri Glacier. It is
joined by the Alaknanda at Devaprayag in Uttarakhand. The Ganga emerges at Haridwar from
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the mountins on to the plane Many maor rivers join the Ganga which indudes the Yamuna,
the Ghaghara, the Gandak and the Kod. theriver Yamunaemerges from the Yamunoti Glacier
in the Himalayas. It meets the Ganga at Allahabad a the right bank.
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Tributaries of Ganga:

e Yamuna (1375 km) is its mog important tributary (on right bank). It rises a the
Yamunoti glacier in Uttarakhand. It runs parallel to Ganga for 800km and joins it at
Allahaad. Important tributaries of Yamunaare: @) Chambd (1050km) which rises from
Vindhyas hill near Indore (M.P), Betwa (480 k).

e Ghaghra (1080 kn), Originated from Tibetan Fateau near Lake Mansarovar.

e Son (780 km),which rises from Amarkantak Plateau(M.P)

e Gand& ( 425 km ),Originaes from Nhubine Himal Glacier in the Mugang region of
Nepd

e Kod9 (730 km),Kos is infamous as ‘Sorrow of Bihar. This river is aso called as
“Saptkoshi”. Originated from hills of Nepd and Tibet.

o Gomti (805 km), onginaed from Gomat Taal near Fillibhit(U.P), India.

e Damoda (541 km). Damoda gets the name * Sorrow of Bengd’ as these cause floodsin
these regionsOriginated from Chota Nagpur Plateau (Jharkhand).

Brahmaputra River System:

e TheBrahmaputra originaes in the Mansarovar lake, also the source of the Indusand the
Satluj.

e [tisdightly longer than thendus butmog of its course lies outside India.

e In Tibe, theriver is known as the Tsangpo. There, it receives less volume of water and
has less gilt.

o Theshifting of thechannels of theriver is dso very common. Thefury of theriver during
rainsis very high. It is known for creating havoc in Assam and Bangladesh. At the same
time, quite afew big podkets suffer from drought.

e It hasatotal length of 2900 km

e Important Tributaries. Subansri, Kameng, Dhandri, Manas, Teesta.
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e In Bangladesh, Brahmaputrais known by the name of Jamunawhile Ganga ges the nane
Padma. Thar combined gream is known as Meghna.

List of comparison between Himalayan and the Peninsular River of

India

Characteristics

Himalayan Rivers

Peninsular Rivers

Place of origin

Himalayan mountins (covered with glaciers).

Pre-Cambrian Peninsular plateau
and aentral highland.

Nature of flow

Perennial; receive water from glacier and
rainfall.

Seasond; dependent on monsoon
rainfall.

Drainage Pattern

Antecedent (Older than Himalaya). For
example- Indus Brahmaputra etc.
Nonr-antecedent (Y ounger than Himalaya) For
example- Ganga, Yamung Jhdum etc.

Mog of therivers of peninsular
India super imposed, rguvenaed
resulting in trellis, radial, and
rectangular paterns

Nature of river

Long course, flowing through the rugged

Smaller, fixed course with well

mountinsexpeiencdnghead ward eoson  [adjused vdleys.
and river capturing; In plains meandeaing and

shifting off course.

Catchment area

Big catchment area Smaller catchment area

Age of theriver

Old rivers with graded profile, and
have dmog reached their base
levels.

Y oungand youthful, active and despening in
thevdleys

THE PENINSULAR RIVERS

The Western Ghas, which runsfrom north to south close to the western coast, forms the
main water dividein Peninaular India. The major rivers of the Peninsulawhich flow into the Bay
of Benga indudethe Mahanadi, the Godavari, the Krishnaand the Kaveri. The Narmada and the
Tapi are the only long rivers which flow west and make estuaries.

Evolution-of Peninsular Drainage System

Three major geological events in the distant past have shaped the present drainage
systems of Peninsular India:
» Subsdence of the western flank of the Peninaula leading to its submergence bdow the sea
duning the early tertiary peiod. Generaly, it has disturbed the symmetrical plan of theriver on
either sdeof the origina watershed.
» Upheava of the Himalayas when the northern flank of the peninsular block was subjected to
subsdence and the consequent trough faulting. The Narmadaand The Tapi flow in trough faults
and fill the origind cracks with thar deritus materials. Hence, there is a lack of alluvial and
ddtaic depostsin theserivers.
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» Slight tilting of the peninsular blodk from northwest to the south-eastern direction gave
orientation to the entire drainage system towards the Bay of Bengal during the same period.

The Tapi Basin

The Tapi rises in the Satpura ranges, in the Betul district of Madhya Pradesh. Its basin
cove's pats of Madhya Pradesh, Gujarat and Maharashtra. the main west rivers flowing west are
Sabarmati, Mahi, Bharathpuzhaand Reriyar.

The Narmada Basin

The Narmada river rises in the Amarkaantak hills in Madhya Pradesh. It flows towards
the west in arift valley. On its way to the sea, it forms many picturesque locations like the
‘Marblerocks andthe‘Dhuadha falls'. Thetributaries of the Narmadaare very short. This basin
coves pats of Madhya Pradesh and Guijarat.

The Godavari Basin

It isthelargest peninsular river system due to thisit is also called the Dakshin Ganga. It
rises in the Nasik district of Maharashtra and discharges its water into the Bay of Bengd. Its
tributaries run through the states of Maharashtra, Madhya Pradesh, Chhatisgarh, Orissa and
Andhma Pradesh. The Penganga, the Indravati, the Pranhita, and the Manjra are its prindpd
tributaries. The Godavari is subjected to heavy floodsin its lower reaches to the south of
Polavaram, where it forms a picturesque gorge. It is navigable only in the ddtaic stretch. The
river after Rgjamundii splitsinto severa branches forming a large delta.

The Mahanadi Basin
The Mahanadi rises in the highlands of Chhatisgarh. It reaches the Bay of Bengd after
flowing through Odisha The length of the Mahanadi river is 860 km. It coves pats of

Mahaashtra, Chhaisgarh, Jharkhand and (disha

TheKrishna Basin

The Krishnariver rises from a spring near Mahabdeshwar and flows for 1400 km. It
reaches the Bay of Bengd. Thetributaries of Krishnariver are the Tungabhadra, the Koyana, the
Ghaprabha the Mus and the Bhima. Its drainage system covers parts of Mahaashtra, Karnaaka

and Andhra Pradesh.

TheKaveri Basin

The Kaveri rises in the Brahmagri range of the Western Ghas and reaches the Bay of
Bengal in the south of Cudddore, in Tamil Nadu. Thetotal length of the Kaveri river is 760 km.
Themain tributaries of Kaveri river are Amravati, Bhavani, Hemavati and Kabini. It covers pats
of Karnataka, Kerala and Tamil Nadu.
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The Narmada Basin

It originaes onthewestern flank of the Amarkantak plateau at a height of about1,057m.
flowing in arift valley between the Satpura in the south and the Vindhyan range in the north; it
forms a picturesquegorge in marble rocks and Dhuandha waterfall near Jabdpur. After flowing
adistance of about 1,312km, it meets the Arabian sea south of Bharuch, forming a broad 27 km
long estuary. Its catchment area is about 98,796sg. km. The Sardar Sarovar Project has been
congructed on thisriver.

TheLuni Basin

It is the largest river system of Rajasthan, west of Aravali. It originates near Pushkar in
two branches, i.e. the Saraswati and the Sabarmati, which join with each othe at Govindgarh.
From here, the river comes out of Aravali and is known as Luni. It flows towards the west till
Telwara and then takes a southwest direction to join the Rann of Kuchchh. The entire river
system is ephemeral.
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List of the east and west flowing rivers of India with their

characteristics

East Flowing Rivers

West Flowing Rivers

estuary

Have large catchment areas and form ddtas nolForm estuaries and notdeltas

Flows towards Bay of Bengal

Flows towards Arabian Sea

77 pe cent of the drainage area of the county is
flows towards the Bay of Bengal

23 pe cent of the drainage area of the county is
flows towardsthe Arabian sa

The Ganga, the Brahmaputra, theMahanadi, the God
avari, the Krishng theCauvery, the Penneau, the Pen
neayar, theVaiga, and the Subanarekha

Thelndus theNarmada theTapi, the Sabarmati,
the Mahi, the Ghagghar,the Luni,theSaravati, the Pu
mba, thePeriyar, theBharatpujaand the  largs
number of swift flowing western coast rivers
descending from the Sahyadris.

LAKES OF INDIA

Chilika L ake
It is present in the gtate of Odisha

°
°
o |t attracts migrating birdsin winters

Dal L ake

e It hasthelargest tulip garden in Asia
e Thelake houss three idands

e Itisknown for its floaing garden
Jaisamand L ake

It is present in Rgjasthan

It isaso known by the name ‘Dhebar’
It contains 7 islands One of theidlandsis

Kanwar L ake
Present in Bihar
One of thelargest freshwater oxbow lake

It is thelargest brackish water lagoon n the Asian continent
Containsmagjor isandssuch as Somolo, Nalabana, Kalijal, Honeymoon, éc
It was designaed as aRamsar stein 1981 b provide more protection

It is present in Sinagar, Jammu & Kashmir

It hgppensto bethe second largest artificial lake in Asia

inhabited by thetribe of Bhil Minas.

It was created in the seventeenth century as a freshwater lake

in the Asian continent

Thelake has been shrinking a an darmingly high rate
This lake is oneof the slent bird sanctuaries in the country
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Kolleru L ake
e Itispresentin Andhma Pradesh
e [Itisthelargest shdlow freshwater lake in the whole of Asia
o Itisdtuaed baween Godaveri and Krishnaddtas
e Itisdesignaed uncer the Ramsar Convention

L onar L ake
e Itisasdinesodalake formed in the basalt rock
e Itispresentin Buldhanadistrict, Maharashtra

Nal Sarovar Lake
e Itispresentin Gujarat
e It houssthe largest Indian bird sanctuary

Pulicat Lake
e Itispresentin Andhra Pradesh
o ltisthesecond largest brackish water lake or lagoon in the county
o Sriharikotaisland isolates this lake from the Bay of Bengd

Roop Kund L ake
e Itispresentin Uttarakhand

e Also known as Mystery Lake or Skeletons Lake because of the presence of hundeds of

skeletonsfound & thelake's edge
o There are places consdered for Hindusin the vicinity of thelake

Sambhar L ake
e Itispresentin Rgasthan
India’s largest inland st lake
It has abowl shgpe
Thelake gets its water from an endothe c basin
It is the source of mog of the salt produdion ofthe state of Rgjasthan

Vembanad Kayal
e Itispresentin Kerala
e Itisthelongest lake in India
e [Itisthelargest lake of Kerada

Waular Lake
e Itispresentin Jammu and Kashmir
» It wasformed because of tectonic activity and fed by theriver Jhdum
e Thelakeis oneof the 26 Indian wetlandsselected as a Ramsar site
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Role of Riversin Economy

Rivers ae of great importance to humans We use them for
irrigaion, navigaion, hydropower generation, etc. A county like India, where agriculture is an
important occupdion, rivers are of significant importance. Thus the drainage system of Indiais
abasic naural resource of water.

River Pollution

Humans have been modifying everything according to their needs since ages. All the
growing needs and demand for water has affected the qudity of water in rivers. More and more
water is beng removed from the rivers reducing its volume. on the other hand, a lot of sewage
and waste material is added to water in rivers which dfects the qudity of water.
We should realize the importance of rivers and the drainage system of India and take actionsto
consrve water in rivers. Therefore, it is crucial for usto preserve the drainage system of India.

» SOILS OF INDIA

Soil can be simply defined as a mixture of small rock particles/debris and organic materials/
humuswhich develop onthe earth surface and support growth of plants.

CLASSIFICATION OF SOIL

The first scientific classification of soil was done by Vodekar and Leather. According to
them, Indian sils were classified into four categories.

(@ Alluvia

(b) Regur (black)

() Red w0l

(d) Lateritic soil

The All India soil and land use survey organization attempted a classification on the basis of
texture, color, structure, pH value, porosty etc in 1957.After that recently, the Indian counal of
agricultural research, on hebasis of texture, gructure, color, pH value, porosty etc.
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Alluvial soil

The dluvia soil occurs mainly in the . 5
Satluj- Ganga- Brahmaputra Plains. They are
also foundin thevalleys of the Narmada, Tapi
and in the Eastern and Western coastal plains
These soils are mainly derived from the debris
brown from the Himalayas. This soil is well
drained and poolly drained with an immature
profile in undukting areas. This soil has
potash deficiency. The color of soil varies
from light grey to ash. This soil is suited for
Rice, maize, wheat, sugarcane, oilseedsetc.
This soil isdivided into

MDA
MAJORSOIL TYPES

« Khadar soil: the khadda soils are sl o
enriched with fresh silts. They arelow |, N e o
lying, frequently inundaed by floods \ SN
during the rainy season. It occupies \mh e |
theflood plainsof rivers. Thekhadda |»  \\ el T ] i
tracts called as kankar are rich in : AL el e
concentration. el EN S =) 22 :

« The Bhangar: This soil lies above | =0 [N ore ? a A
the flood level. It is well- drained but —— . - ]
because of the calcium carbonae nodukes. The texture of soil varies from the loamy soll
to dayey soil.

Red sail

This soil developed on Archean granite occupies the second largest area of the county.
They are mainly foundin the Peninsula from Tamil Nadu in the south to Bunddkhand in the
north and Rgj Mahd in the east to Kathiawad in the west. This soil is also known as omnibus
group. The presence of ferric oxides makes the color of soil red. The top layer of the soil is read
and horizon bdow isyellowish. Generally, these soils are deficient in phogphée, lime, magnesia,
humus and nitrogen. This soil is good for the cultivation of whesat, cotton, pulses, tobacco,
millets, orchards, potato, and olseeds

Black or Requr soils

Black soil is aso known cotton soil and internaiondly it is known as ‘Tropica
Chernozems'. This is the third largest group in India. This soil is formed from rodcks of
cretaceous lava. This stretch ove the pats of Gujarat, Maharashtra, Western parts of Madhya
Pradesh, North- Western Andhra Pradesh, Karnaaka, Tamil Nadu, Rgasthan, Chhatisgarh,
Jhakhand up to Rg) Mahd hills. The soil isrich in iron, lime, calcium, potash, magnesium and
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aluminum It has high water retaining capacity and good for the cotton cultivation, Tobacco,
citrusfruits, castor, and linseed.

Desert soil

This soil is depodted by wind action and mainly foundin the arid and semi-arid areas
like Rgasthan, West of the Aravalis, Northern Gujarat, Saurashtra, Kachchh, Western parts of
Haryana and southern part of Punjab. They are sandy with low organic matter. It has low soluble
salts and moisture with very low retaining capecity. If irrigated these soil give a high agricultura
return. These suitable less water requiring cropslike Bajra, pulses, fodder, and guar.

Laterite Soil

These soft, when they are wet and ‘hard and cloddy’ on drying. These are foundmainly
in the hills of the Western Ghas, Rg Mahd hills, Eastern Ghas, Satpura, Vindhya, Odisha
Chhatisgarh, Jharkhand, West Bengal, North Cacha hills, and the Garo hills. These are poorin
organic matter, nitrogen, potassium, lime and potash. These iron and aluminum rich soils are
suitable for the cultivation of rice, ragi, ugarcane and Gashew nuts.

Mountain soils

These soils have less developad soil profile and mainly found in the valleys and hill
slopes of Himalayas. These soils are immature and dark brown in color. This soil has very low
humusand it is acidic in naure. The orchards, fodder, legumes are grown in this soil.

Red and Black soils

These are developad over the granite, gness and quatzite of Precambrian and Archean
era. This soil peforms well if irrigated. Generally, this soil has very less produdivity.

Grey and brown soils
These soils are foundin Rgasthan and Gujarat. It is formed by the weathering of granite,
quatzite, and gneiss. These loos, friable soils contain iron- oxide ( haematite and limonite)

Submontane soil

These are formed by the depostion of eroded material from Shiwaliks and the lesser
Himalayas. These are foundin the Taral region of the submontane stretching from Jammu and
Kashmir to Assam. The soil suppots aluxuriant growth of forest and nore proneto il eroson.

Snow fields
This soil found unde the snow and glaciers at the highest pesk of greater Himalayas,
Karakoram, Ladakh, and Zaskar. This soil isimmature in nadure and unsiitable for crops
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Karewa soil
Karewa soils are the lacudrine deposts in the Kashmir valleys and Bhadarwah valley.
The fine silt, clay, and boulde gravels are the compostion of Karewa soil. They are
characterized with the fossils. These soils are mainly devoted to the cultivation of saffron,
almonds apple, walnut etc.

Peaty and mar shy soils

This soil originaes from the areas where adeguate drainage is not possible. It isrich in
organic matter and has high salinity. They are deficient in potash and phosphae. These mainly
found in Sundebans ddta, Kottayam, and Alappuzha districts of Kerala, Rann of Kachchh,
ddtas of Mahanadi etc.

Saline and alkaline soils

Theses dso called as Reh, Usar, Kallar, Rakar, Thur and Chopan. These are mainly found
in Ragasthan, Haryana, Punjab, Uttar Pradesh, Bihar and Maharashtra. Sodium chloride and
sodium sulphéae are present in this soil. It is suitable for leguminouscrops

Types of Stateswhere Richin Lacksin Cropsgrown
Sails found

Alluvial Mainly found in the | Potash  and | Nitrogen and | Large variety of
plains of Gujarat, | Lime Phophomous |rabi and khaif
Punjab, Haryana, UP, crops such as
Bihar, Jharkhand etc. whet, rice,

sugarcane, cotton,
jute etc.

Black (Regur | Deccan plateau- | Lime, Iron, | Phophorous | Cotton,

soil) Mahaashtra, Madhya | Magnesia Nitrogen and | sugarcane, jowar,
Pradesh, Gujarat, | and Aluming | organic matter | tobacco, whedt,
Andhra Potash rice etc.

Pradesh, Tamil Nadu,
Valeys of Krishna
and Godavari.

Red Eastern and southern | Iron and | Nitrogen, Whest, rice,
pat of the deccan | Potash Phoghorous | cotton, sugarcane
plateau, Orissa, and hunus and pubes
Chatisgarh and
southern pats of the
middle Gangaplain.

Laterite Karnaaka, Kerala | Iron  oxide| Organic Cashewnuts, tea,
Tamilnadu, Madhya | and potsh matter, coffee, rubbe
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Pradesh, Assam and Nitrogen,
Orissa hills. Phogphae and
Calcium
Arid and | Western Rajastan, | Soluble sats, | Humus, Only drought
Desert noth Gujarat and | phogphae Nitrogen resistant and salt
southern Punjab tolerant crops
such as baley,
rape, cotton,
millets maize and
pulses
Saline and | Western Gujarat, | Sodium, Nitrogen and | Unfit for
Alkaline ddtas of eastern | Potassium, Calcium agriculture
coest, Sundeban | Magnesium
areas of West Bengal,
Punjab and Haryana

»VEGETATION AND FORESTS OF INDIA

» Climate, soil and topography are the major factors that influence Natural Vegetation of
aplace.

e Themain climatic factors arerainfall and temperature. The amount of annud rainfall
has agreat bearing on the type of vegetation.

Annual Rainfall Type of Vegetation
200 an or more Evergreen Rain Forests
100 © 200 en Monsoon DeciduousForests
50 0 100 en Drier Deciduousor Tropical Savanna
25 0 50 an Dry Thomy Scrub (Semi-arid)
Below 25cm Desert (Arid)

o Tempeature isthemajor factor in Himalayas and other hilly regionswith an elevation of
more than 900 netres.

» Asthetemperature falls with atitudein the Himalayan region the vegetal cover changes
with dtitudefrom tropical to sub-ropical, temperate and findly dpine

o Soil isan equdly determining factor in few regions Mangroveforests, swamp forests are
some of the examples where soil is the mgjor factor.

o Topogaphy isresponsble for certain mnortypes e.g. dpineflora, tidd forests, €c.
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Classification of Natural Vegetation of India
o Classification of Natura Vegedation of India is primarily based on spaia and annud
variationsin rainfall. Temperature, 0il and topography are dso congdered.
* India s vegetation an bedivided into 5 main types and 16 sibtypes as given bdow.

A. Moist Tropical Forests
o Tropical Wet Evergreen
o Tropical Semi-Evergreen
o Tropical Moist Deciduows -~
o Littoral and Svamp

Types of Forests in India
Hatural Vegetation

B. Dry Tropical Forests
e Tropical Dry Evergreen
o Tropical Dry Deciduous
e Tropical Thom

C. Montane Sub-tropical Forests
e Sub-ropical broad leaved hill Tk Mt dreldien
e Sub-tropical moist hill (pine) Litsrrad ond Bervcy
e Sub-ropical dry evergreen e

Tovpaal Pey Crmslwess
Tesplal Thors
Bele-Trapleal Brael Leaved Bl

D. Montane Temper ate For ests

B Trapieal Biin) Teams
¢ Montane Wet Temperate | S tmphsa iy Srecgnes
e Himalayan Moist Temperate 4 e e
« Himalayan Dry Temperate

ek Rdphes s d Alpas
E. Alpine Forests

e Sub-Alpine

» Moist Alpinescrub

e Dry Alpinescrub

Forest Typein India % of Total Area
Tropical Moist Deciduows 37
Tropical Dry Deciduous 28
Tropical Wet Evergreen 8
Sub-Tropical Moist Hill 6
Tropical Semi-Evergreen 4
Rest below 4 %
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Moist Tropical Forests

Tropical Wet Evergreen Forestsor Rain Forests
Climatic Conditions
e Annud rainfall exceeds250 an
e Theannud temperature is about25°27°C
e Theaverage annud humdity exceeds 77 pe cent and
e Thedry season is distinctly short.

Characteristics

o Evergreen: Due to high heat and high humdity, the trees of these forests do not shed thar
leaves together.

o Mesophytic: Plants adopted to nather too diy nor too wet type climate.

o Lofty: Thetrees often reach 45 — 60 ratres in haght

e Thick Canopy: From the air, the tropica rain forest appears like a thick canopy of
foliage broken only where it is crossed by largerivers or cleared for cultivation.

o All plants strugde upwards (mog ephiphytes) for sunlight resulting in a peculiar layer
arrangement. The entire morphology lookslike agreen carpet when viewed from above

e Less undegrowth: The sun light cannot reach the ground due to thick canopy. The

What ar e mesophytes?

e Unlike hydrophytic plants, such as water lily or pondweed, that grow in saturated soil or water,
or xerophytic plants, such as cactus, that grow in extremely dry soil, mesophytes are ordinary plants
that exist between the two extremes.

e  Mesophytic environments are marked by average to hot temperatures and soil that is neither too dry nor
too wet.

undegrowth is formed mainly of bamboos ferns climbers, orchids, ec.

Distribution
e Western sde of the Western Gnas (500 b 1370metres abovesea level).
o Some regionsin the Purvanchd hills.
e In theAndaman and Nicoba Islands

Timber
o Hardwood: Thetimber of these forestsis fine-grained, had and durable.
e It has high commercial value but it is highly chdlenging to exploit dueto dense
undegrowth, ebsence of pure sandsand lack of trangport facilities.
o Theimportant species of these forests are mahogany, mesua, white cedar, jamun, canes,
bamboo éc.
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Tropical Semi-Evergreen Forests
e They aretrangtiond forests between tropic
e They are compaatively drier areas compared to tropical wet evergreen forests.

Climatic Conditions
e Annud rainfal is 200250 an
e Mean annud temperature varies from 24°Cto 27<C
¢ Thereative humdity isabout75 pe cent
e Thedry season is notshort like in tropical evergreen forests.

Distribution
e Western coast
Assam
Lower dopes of the Eastern Himalayas
Odishaand
Andamans

Characteristics

e Thesemi-evergreen forests are less dense.

e They are more gregarious [living in flocks or colonies — more pure stands] than the wet
evergreen forests.

e These forests are characterized by many species.
Trees usudly have butressed trunkswith aundant epiphytes.

e The important species are laurel, rosewood, mesua thomy bamboo — Western Ghats,
white cedar, Indian chestnut, champa, mango, dc. — Himalayan region.

Timber
e Hardwood: Similar to that in tropical evergreen forests except tha these forests are less
dense with more pure sands(timber indugry here is better than in evergreen forests).

Tropical Moist Deciduous For ests
Climatic Conditions
e Annud rainfall 100 b 200 en.
e Mean annud temperature of about27°C
e Theaverage annud relative humdity of 60 © 75 per cent.
e Spring (between winter and immer) and immer are dry.
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Characteristics
o Thetrees drop ther leaves during the spring and early summer when sufficient moisture
isnotavailable.
The general gppearance is bare in extreme summers (April-May).
Tropica moist deciduousforests present irregular top gorey [25 © 60 nj.
Heavily butressed trees and fairly complete undegrowth.
These forests occupy a much larger area than the evergreen forests but large tracts under
these forests have been deared for cultivation.

Distribution
e Bédt running dong the Western Ghats surrounding the bdt of evergreen forests.
A drip dongthe Shiwalik range induding terai and bhdar from 77° Eto 88° E
Manipur and Mizoram.
Hills of eastern Madhya Pradesh and Chhatisgarh.
Chota Nagpur Plateau.
Mog of Odisha
Parts of West Bengal and
Andaman and Nicoba islands

Timber
e These providevauable timer like Teak.
e The main species found in these forests are teak, sal, laurel, rosewood, amla, jamun,
bamboo, éc.
o Itiscompaatively easy to exploit these forests due to ther high degree of gregariousess
(more pure standy.

Littoral and Swamp Forests

e They can survive and grow both in fresh as well asbrackish water (The mixture of
seawater and fresh water in estuaries is caled brackish water and its salinity can range
from 0.5 b 35 ppj.

e QOccur in and around the ddtas, estuaries and creeks prone to tidd influences (ddta or
tidd forests).

e Littoral (relating to or on the shore of the sea or a lake) forests occur at severa places
alongthe coast.

e Swamp forests are confined to the ddtas of the Ganga, the Mahanadi, the Godavari, the
Krishnaand the Cauvery.

e Dense mangroves occur all along the coastline in shdtered estuaries, tidd creeks,
backwaters, salt marshes and nudfiats. It provides ussful fud wood.

e The mog pronouned and the densest is the Sundeban in the Ganga delta where the
predominant speciesis Sundi (Heriteera).

Page 189

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar

North Bangal ore-560079, Mob:9513804777/9513809777

Timber
e |t provides hard and durable timber which is used for condruction, building pumposes and
making bods.
e Theimportant species foundin these forests are Sundi, agar, rhizophom, screw pines,
canes and palms, €c.

Dry Tropical Forests

Tropical Dry Evergreen Forests

Distribution
e Alongthecoasts of Tamil Nadu.

Climatic Conditions
e Annud rainfall of 100 cm [mogly from the north-east monsoon winds in Octoba —
December].
¢ Mean annud temperature is about28°C
e Themean humdity is about 75 pe cent.
o Thegrowth of evergreen forests in areas of such low rainfall is abit strange.

Characteristics
e Short statured trees, up b 12 mhigh, with complete canopy.
* Bamboosand grasses not congicuous
o Theimportant species are jamun, amarind, nem, etc.
e Mog of the land unde these forests has been cleared for agriculture or casuarina
plantations

Tropical Dry Deciduous For ests

Climatic Conditions
e Annud rainfall is 100150 an.

Characteristics

e Theseare amilar to moist deciduousforests and shed their leavesin dry season.

o Themagor difference is tha they can grow in aeas of comparatively less rainfall.

e They represent a trangtiond type — moist deciduouson the wetter side and thom forests
on thedrer sde

e They have closed butuneren canopy.

o Theforests are composed of a mixture of a few species of deciduoustreesrisngupto a
heght of 20 netres.

e Undeagrowth: Enough light reaches the ground to pemit the growth of grass and
climbers.
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Distribution
e They occur in an irregular wide strip running from the foot of the Himalayas to
Kanniyakumari except in Rgjasthan, Western Ghats and West Bengal .
o The important species are teak, axlewood, rosewood, common bamboo,red sanders,
laurel, satinwood, éc.
o Largetracts of this forest have been deared for agricultural pumposes.
o These forests have suffer from over grazing, fire, etc.

Tropical Thorn Forests
Climatic Conditions
¢ Annud rainfall lessthan 75 an.
e Humidity isless than 50per cent.
e Mean tempeature is 25°-30°C.

Characteristics
e Thetreesarelow (6 to 10 nmetres maximum) and widdy scattered.
e Acacias and Euphobias are very prominent.
e Thelndian wild dae is common. Sme grasses also grow in therainy season.

Distribution
* Ragasthan, south-western Punjab, western Haryana, Kachchh and neighbauring parts of
Saurashtra.
o Herethey degenerate into desert typein the Thar desert.
e Such forests also grow on the leeside of the Western Ghas covering large areas of
Maharashtra, Karnataka, Telangana, Andhra Pradesh and Tamil Nadu.
o Theimportant species are neem, bebul, cactii, etc.

M ontane Sub-Tropical Forests

Sub-tropical Broad-leaved Hill Forests

Climatic conditions
e Mean annud rainfal is 75 anto 125 an.
o Averageannud temperatureis 18°21°C.
e Humidity is 80 pe cent.

Distribution
o Eastern Himalayas to the east of 88°E longtudeat atitudes varying from 1000to 2000
m.
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Characteristics

o Forests of evergreen oecies.

o Commonly found pecies are evergreen oaks, chestnuts, ash, beech, sls and pines.

o Climbers and epiphytes [a plant tha grows nonjarasitically on a tree or other plant] are
common.

e These forests are not so distind in the southern parts of the county. They occur only in
theNilgiri and Ralni hillsa 107041525 netres above sea level.

o ltisa“stunted rain-forest” and is notso luxuriant as the true tropical evergreen.

e The highe pats of the Western Ghas such as Mahabdeshwar, the summits of the
Satpura and the Maikal Range, highlands of Bastar and Mt. Abu in the Aravali Range
carry sub-types of these forests.

Sub-tropical Moist Pine Forests

Distribution
* Western Himalayas between 73°E and 88°E longitudes at elevations between 1000 to
2000 netres abovesea level.
o Some hilly regionsof Arunachd Pradesh, Manipur, Naga Hills and Khasi Hills.

Timber
e Chir or Chil isthe mos dominant tree which forms pure sands
e |t providesvaluabletimber for furniture, boxes and buidings.
e Itisaso used for producing resin and urpentine

Sub-tropical Dry Evergreen Forests

Distribution
e Foundin the Bhabar, the Shiwaliks and the western Himalayas up to about 1000 metres
abovesealevd.

Climatic Conditions
e Annud rainfal is 50-100 an (15 o 25 en in December-March).
o Thesummers are sufficiently hotand winters are very cold.

Characteristics
o Low scrub forest with amall evergreen dunted trees and sirubs
» Olive, acacia modesta and pistacia are the mog predominant species.
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M ontane T emper ate Forests

Montane Wet Temper ate For ests

Climatic Conditions
e Growsa aheight of 1800 to 3000 mabovesea level
e Mean annud rainfall is 150 an to 300 en
e Mean annud temperature is about11°Cto 14°Cand the
o Averagerelative humdity is ove 80 per cent.

Distribution
o Higher hills of Tamil Nadu and Keraa, in the Eastern Himalayan region.

Characteristics
o These are cdlosd evergreen forests. Trunkshave large girth.
e Branches are clothed with mosses, fernsand oher epiphytes.
o Thetreesrarely achieve a haght of more than 6 metres.
e Deoda, Chilauni, Indian chestnut, birch, plum, machilus, cinnanomum, litsea, magnolia,
blue ping, o0&k, hemlodk, etc. are important species.

Himalayan Moist Temper ate Forests

Climatic Conditions
e Annud rainfal varies from 150 an to 250 en

Distribution
e Occursin thetemperate zoneof the Himalayas beéween 1500 ad 3300 natres.
o Cove the entire length of this mountin range in Kashmir, Himachd Pradesh,
Uttarakhand, Darjeeling and Skkim.

Characteristics
e Mainly composed of coniferousspecies.
Species occur in mogly pure srands
Trees are 30 © 50 mhigh.
Pines, cedars, Slver firs, spruce, ec. ae mog important trees.
They form high but fairly open forest with shrubby undergrowth including oaks,
rhodode&dronsand sme bamboos

Timber
e |t provides fine wood which is of much use for congruction, imber and railway deepers.
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Himalayan Dry Temper ate For ests

Climatic Conditions
e Precipitation is bdow 100 an and is modly in the form of snow.

Characteristics
o Coniferous forests with xerophytic shrubsin which deoda, o, ash, olive, etc are the
main trees.

Distribution
e Such forests are found in the inng dry ranges of the Himalayas where south-west
monsoon s very feeble.
e Such aeas are in Ladakh, Lahul, Chamba, Kinnaur, Garhwal and Skkim.

Alpine Forests

o Altitudes ranging between 2,900 6 3,500.

e Theseforests can bedivided into: (1) sub-alpine (2) moist dpine scrub and (3) dry apine
scrub.

o Thesub-alpineforests occur lower alpine scrub and grasslands

e It isamixture of coniferousand broad-leaved trees in which the coniferous trees attain a
heght of about30 mwhile the broad leaved trees reach only 10 m

e Fir, spruce, rhododedron, dc. ae important species.

e The moist apine scrub is a low evergreen dense growth of rhododadron, birch etc.
which oaurs from 3,000metres and extendsupio snowline

e Thedry dpinescrubistheuppemod limit of scrub xerophytic, dwarf shrubs over 3,500
metres above sea level and foundin dry zone Juniper, honeysuckle, artemesia etc. are
important species.
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»CLIMATE OF INDIA

Climate is an important el ement of the physical environment of mankind. It is the aggregate
of aimospheic conditions involving heat, moisture and air movement. In a developing county
like India climatic characteristics have a dominant role in affecting the economic patern, way of
life, mode of living, food preferences, cosumes and even the behavioura respongs of the
people. In India despite a lot of scientific and technological developments our dependence on
monsonrainfal for carrying out successful agricultural activities, has not been minimized. The
climate of India bdongs to the ‘tropical monontypée indicating the impact of its location in
tropical bdt and the mononwinds Although a sizeable pat of the country lying north of the
Tropic of Cancer falls in the northern temperate zone but the shutting effects of the Himalayas
and the existence of the Indian Ocean in the south have played significant role in giving India a
distinctive climatic characteristics.

Climatic Seasons of India

Winter: December to February
Summer: March to May
Monsoon or Rainy Season: June to September
Retreating Monsoon: October and November

The South west monoon controls the agriculture of India, which is the main occupaion
of the people. When the monsonsfail, there is drought, and the crops aso fail. When the
monon i heavy, there are floodscausng destruction o life and poperty.

MAJOR FACTORSAFFECTING INDIAN CLIMATE
Northward shifting of the Westerly Jet (north of Himalayas)

Northward hifting of the ITCZ.

S-E tradewindsfrom S. hemisphee cross the equator and turn right dueto coriolis force
Latitudind Extent

Southern Seas

Northern Mountins

El — Nino

La—Nina

Westerlies in Northern part of Indiafrom Mediterranean (in winters)
Easterlies dueto Heating of Tibetian Fateau

Jet streams
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INDIAN MONSOON FEATURES

e Unigque weather phenomenon
Seasonal reversal of winds
Sudden Onset (Sudden rain start)
Gradua Advance

Gradual retreat

Variation — regional and temporal

A. Winter

Equator Y

Monsoonis seasond changes in atmospheic circulation and precipitation assodated with
the asymmetric heating of land and sea. The southwest mongon brings rains towards the end of
summer as the high pressure built in the Indian Ocean pushes the wind masses towards the low
pressure formed on bBnd.

Temperature Gradient —It’'s thetemperature variation baween the sea and the landmess.
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SUMMER MONSOON IN INDIA (SW MONSOON)

Originates dueto Northward shift of ITCZ — SE trade
winds cross equaor —Deflect & enter into India as SW
Monon. Easterly Jet Stream / SE Monson / BOB
Monsoon — Dueto differential heating of Tibetian plateau &
Himalayan region with respect to BOB.

The southwest monsoon arrives in two branches: the
Bay of Bengd branch and the Arabian Sea branch. The Bay
of Bengal branch, which initialy tracks the Coromandd
Coast northeast from Cape Comorin to Orissa, swerves to the
northwest towards the Indo-Gangetic Plains. The Arabian
Sea branch extendstoward a low-pressure area over the Thar
Desert and is roughly three times stronger than the Bay of
Bengal branch. The Arabian Sea branch moves northeast
towardsthe Himalayas.

Initiation of Summer M onsoon- onset of the monsoon

The southwest monsoon typicaly breaks over
Indian Territory by around 25 May, when it lashes the
Andaman and Nicoba Idands in the Bay of Bengal. It
strikes the Indian mainland aroundl Junenear the Maabar
Coast of Kerala. By 9 Jung it reaches Mumba; it appears
over Delhi by 29 June By thefirst week of July, theentire
county experiences monson rain. On average, South
India receives more rainfal than North India. However,
Northeast India receives the mog precipitation.

Manzgan Onset

Arabian Sea Branch

It strikes Western Ghats and move paald to
Aravallis & Strike Himalayas. Rainfall at Western Ghas &
Coastal Regionsand Northern Plains It strikes at Western
Ghas; and gives rainfall to the western mog regions
While rain shadow interiors, the Deccan plateau receive very lessrai nfall

Bay of Bengal Branch

Moves paallel with the Eastern Ghats and produce very lessrainfall untl it strikes a NE.
It bifurcates at Meghalaya hills & move parale to Himalaya. One branch provides rainfall to NE
India region and another moves westward providing rainfall to northern plains It will going
westward Rainfall Decreases. Rainfall a Northern East plainsand Northern Plains
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Withdrawal of Summer M onsoon
e Monon cloudsbegin retreating from North India by the end flecrans®
of Augug; it withdraws from Mumba by 5 Octobe
e As India further cools during September, the southwest
monon weakens By the end of November, it leaves the
county

Retreating or NE Monsoon

e Around September, with the sun fast retreating south, the
northern land mass of the Indian subcontinent cool off rapidly

e With this, air pressure beginsto build over northern India, but
thelndian Ocean and its surrounding atmosphee still holds its heat

e surroundng atmosphee still holdsits heat Indo-Gangetic Plain towards the vast spans of
the Indian Ocean outh of the Deccan peninaula

e Thisis known as the Northeast Monsoon orRetreating Monsoon
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Winter Rainfall in South India

¢ While travelling towards the Indian Ocean, the dry cold wind picks up some moisture
from the Bay of Bengal and pousit ove peninaular Indiaand pats of Sri Lanka

e Cities like Madras, which get less rain from the Southwest Monsoon, receive rain from
this Monoon.

e About50%to 60% of therain received by the state of Tamil Nadu is from the Northeast
Monsoon.

¢ In Southern Asia, the northeastern monsonstake place from December to early March
when the surface high-pressure system is strongest

Jet Streams

Jet streams are currents of air high éovethe Earth

They at dtitudes of about8 o 15 kiometers, located near tropopause

Themajor jet streams on Earth are westerly winds(flowing west to east)

Flow a very high speeds— 120 knph in winters and 50 knph in summers

Jet streams are caused by a combinaion of a pland’s rotation onits axis and aamospheric

heating

e Jet streams form near boundaies of adjacent air masses with significant differences in
temperature, such as thepolar region and the warmer ar towards the equator

e All year roundwesterlies flow over north India south of Himalayas but in summers with
shift of the sun they flow north of Himalayas & replaced by easterlies

SUB-TROPICAL JET STREAN. 3/ i seipe -
"--.b—-!-—-_.....--v""? L - TR,

—3

' o i
= 7 SUB-TROPICAL JERSTREAM &

3 il

POLAR JET STHEAM

Page 199

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
w YeeYegr  #2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
oo T North Bangalore-560079, M0b:9513804777/9513809777

Sub-tropical jet stream
e They prevaill ove thelower latitudes of westerlies.
e |tisproduced by therotation of earth and its spheica shgpe
e Thear ove equdor has the highest veocity (Coriolis effect)
e Asit rises and moves towards north, it has a highe velocity than the air at lower altitude
prevailing at same latitude
e S0 it beginsto flow from west to east around 30° dtitude
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Sub-Tropical Westerly Jet

e Winter — entirely south of Himalayas — ove north India
Major cause of western disturbance
STWJ maintain the High pressure over north India
Hence no Monsoon n winters
During summers it flows to the north of Himalayas
Hence low pressure ove north India & monsoon

Note — Tropical Easterly Jet Stream which is assodated closely with the burst of
monon. It is aso a major reason why there are no cyclones during Monsoon because
the presence of an Easterly jet ove the Indian landmess in the uppe tropogpheae
prevents vertical circulation of air, which is a pre-condition for formation o cyclones.
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e [tismore variable and is producd by atemperature difference
e In ummersits postion sifts towards poles and in winters towards equator

Tropical Cyclonesin India
e [ncrease in sea surface temperature of Bay of Bengal and Arabian Seain Late summer
Hence Possibility of Tropical cyclone
Retreating SW monsonbranch drag them towards Eastern coast
Tropica cyclones move from east to West
They are secondary circulationsand maintain the larger direction of the plangary winds
(i.e. Trade windswhich blow from East to West).
So, any cyclones to form in Arabian seaisless likely to dfect India
e Butthe Deltaregion of eastern cast is frequently struck by cyclone

Tropical cyclone

e A tropical cycloneis astorm system characterized by alarge low-pressure center
Marked by numerousthundestorms tha produe strongwindsand heavy rain
Windsspiral at high peed 120 knph &outacam eye
Develop ove sea where surface temperature is above 27 deyree Celsius
Acquire energy from the latent heat of condensation of water vapour
Form between 8-20 degree north and south of equaor and never beween 0-8 degrees
north and uth of equaor because of weak coriolis force
Quickly dissipate over land a ther moisture supply is cut off
Cause heavy rainswith thundestorms butrain is short lived
e Mog violent and destructible type of sorms

Western Disturbances

e Western Disturbances are the Temperate cyclones or extra-tropical storm originding in
the Mediterranean
Brings sudden winter rain and sh1ow to the northwestern pats of the Indian suboontinent

e Thisisanonimonsond precipitation pdtern diiven by the Westerlies
The moisture in these storms usudly originates over the Mediterranean Sea and the
Atlantic Ocean

e They travel from place to place dueto difference in pressure. There is high pressure in
northwestern Indian subcntinent favouring its travel

e During winters, low pressure system originaes over the Mediterranean Sea & western
Asiaand novesinto India, dong with westerly flow.

e Western Disturbances are important to the development of the Rabi crop in the northern
suboontinent, esp. wheat

e They shower rain ove Pakistan, India and Nepd
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e [Extratropical storms are a globd, rather than a localized, phenomena with moisture
usudly carried in the uppe atmosphee (unlike tropical storms where it is carried in the
lower aamosphee)

Winter Rainfall occurs dueto
e North East Monsoon
e Western Disturbances
e Tropica Cyclones

Factors Responsible for Regional Variability of Rainfall over India
e Windward regions(ex. Western Gnas) get more rainfall than interiors
e Regionsobgructing monsoond branches like that perpendicular to Arabian Sea branch
get rainfall ex. Himalayan foothill states
Aravallis paallel to Arabian Sea branch remainsdry
South eastern region paallel to Bay of Bengal branch remainsdry
Regionsnear to the sea get more rainfall as windsbear more moisture
Regionsof the confluence of the 2 mgjor branches dso receive more rainfall

Southern Oscillations
e A curious see-saw patern of meteorological changes has been observed b/w Indian
Ocean & Pacific ocean
e  Whenever pressure is highe ove Indian Ocean, low pressure prevails over Pacific Ocean
& viceversa
e Scales used for this patern is SOl (Southern Oscillation Index) — (Tahiti — Darwin)
Pressure
Tahiti = Pacific Ocean, Darwin = Indian Ocean
e When SOl > 0— Goodmonson n India— LaNinaCondiion
e When SOl <0 — Bad monson n India— Al Nino Condition
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Normal Year —Walker cell Condition at south Pacific
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LP — Northern Audraliaand HP — South America (Peru)

South equaoria current pile up water at northern Audralia— increase SST — called West
Pacific Pool

It brings rainfall in Northern Audralia

Thediverging air aboveAudralia move towards Peruvian coast

They descend & Peruvian coast = HP — desiccating effect to Atacama desert

Completes the Walker cell
walker Circulatjgs-
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Normal Conditions
e Assouth equaoria current take water from east to west
e |t led water from botom to come up and take the space
e Up-welling a the Peruvian coast =rich flshlng ground
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El Nino
e Direction of walker cell reverses
South equaorial current weakens (reason unknown) & strong counier current activates
Weak piling up ofwater at Northern Audralia
Weakening of west Pacific Pool
Ocean water move towards Peruvian coast
Create LP system over there and rainfall a Atacama Desert
The rising and diverging wind above Peru descends over Audralia = HP condition —
drought in Northern Audralia
Thereversal in wind drection dters submarine cycle as well
e Down-welling a Peruvian coast —lossin fishing busness
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Warm rising air causes Dy sinding i

thunderstorms Atmos causes droughts.
tmosphier

and floods. o g ik b

- F

Sauth
Tica

Warm rising air causes
Dry sinkang air causes Atmbaphsre thundarstorms
droughts, .. & ,- : e and Hoods.

e |t is awam current which appears off the coast of Peru in December (3 — 36* S of
Equaor), dso known as child Christ as it gppears around Ghristmas

e |t is temporary replacement of cold Peruvian / Humbolt current which nomally flows
agang the coast & gppearsonein 3 — 7years
Responsble for widespread flood & droughts in vaioustropical regionsof theworld

e Warming of tropical pecific water affects the globd péatern of pressure & wind system,
induding monsoon winds in Indian Ocean

e High pressure of Indian Ocean & low pressure at said area of Pacific Ocean shifts some
of themonson windsto Pacific Ocean Sdewhich results in scarcity of rainfall in India

e Bring drought condition in Indoresia as well — forest fire

LaNina (TheGirl in Spanish)
e After El Nino when weather conditionsreturn to normal, trade windsbecome strong
e Hence they cause abnoma accumulation of cold water in central & eastern pecific
region
e This creates a high pressure region in Pacific Ocean as compared to Indian Ocean
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e Heavy rainfall — flood ondition in Northern Audralia— good nonsoon n India

e Very good fishing busness a Peruvian coast — price crash

e Droughtin Atacama

e La Nina brings heavy monsoon showers in India dueto N — E monsoon along with

monson laiden pacific winds from tropical Pacific Ocean athough it marks an active
humicane season at Peru

>

Walker
circulation

-0,2m
- 30T

'_'-i_l]ﬂm-m
s ndanesia outh America

Some basic Terms Related to Pre M onsoon

Mango Showers e The premonson showers in the Indian states of Karnataka and
Keralathat hdp in theripening of mangoes

e Also known as April rains or Summer showers, they are a result of
thundestorms ove the Bay of Bengal

e These summer rainsnomally come in the second hdf of the month
of April.

e Theshowers prevent the mangoes from dropping prematurely from
trees and are crudal for the mango aultivators of South India

Cherry e |n Karnaaka and assodated region the local thundestorms are
Blossom called as cherry blossoms
e Causd dueto the meeting of humid sea winds and hot dry local
wind

¢ Pre monsoon $howers which oaur in the month of April & May
e These showers hdp in theripening of coffee plants
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Kal Baishakhi e  Premonsoon $howers
Known as Kal Baisakhi at Bengal & Assam
Norwesters e The shdlow cyclonic disturbances tha travel to India from

Mediterranean sea and Rersian gulf
e Causeranfal in the East India viz. Assam, West Bengal, & Orissa
during winter season

»AGRICULTRE IN INDIA

Agriculture plays a vita role in India s econony. Over 58 pe cent of the rura housholds
depend on agriculture as thar prindpd means of livelihood. Agriculture, along with fisheries
and forestry, is one of thelargest contributors to the Gross Domestic Produd (GDP).

As pe estimates by the Central Statistics Office (CSO), the share of agriculture and allied
sectors (including agriculture, livestock, forestry and fishery) was 15.35 pe cent of the Gross
VaueAdded (GVA) during 201546 at 201112 frices.

The Department of Agriculture and Coopeation unde the Ministry of Agriculture is
responsble for the development of the agriculture sector in India. It manages severa other
bodies, such as the Nationd Dairy Development Boad (NDDB), to develop other alied
agricultural sectors.

Facts:
Indiais the largest producer, conumer and exporter of spices and Pice produds.

e [ndia s fruit production ha grown faster than vegetables, making it the second largest
fruit producer in theworld.

e Indias hotticulture output, comprising fruits, vegetables and spices, is estimated to be
283.4 mllion onnes (MT) in 2015416 dter thethird advanced estimate.

e Agricultural export conditutes 10 pe cent of the county’s exports and is the fourth-
largest exported princpad commodity.

e India is an agricultural econony where approximately 49% of the people depend on

agriculture.

Net sown aea still accounts for about47% of thetotal cultivable area of India.

Account for about 35%of our naiond income.

Sharein GDP — aound 4 %.

Provides food for the people and fodde for theanimals.
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e Main source of raw materias to the agro-based indudries viz. sugar, textile, edible oill,
efc.

¢ Predominance of food aop? 2/3rd of total croppel aea.
14 rank in Milk (17% of world production), Mango, banana, coconut, cashew, pgpaya,
pess, cassava and pomegrande.

e Largest producer and exporter of spices, Millets, Rulses, Dry Bean, Ginger.

e Oveall, second largest producer of vegetable, fruits and fishes.

e Have three main aopping seasonsviz. Kharif, Rabi & Zaid.

Three main croppineseasons:

Kharif Crops
= Alsoknown asMonsoon/Summer Crops
= Requires plenty of water
* Require long hot weather for growth
*  Sown - May = luly, Harvest — Sap — (Ot
* Major Crops - Paddy, Sugarcane. Maize, Jowar, Bajra, Cotton, Pulses, Groundnut,
soybean, Sunflower, Teg, Coffee, Rubler, Sesame, Gaur eic.
Rabi Crops:
»  AlsoKnown asWinter Season Crops
*  Reguires lass water
*  Require cold weathar for growth
*  Sown - Oct = Nov, Harvest — Feb = April
»  Major Crops - Wheat, Gram, Potato, Peas, Ol seeds [Rapeseed, linseed), Mustard etc.
Zaid Crops:
= Spwn between Rabi & Eharif crops i.e. from March to June
* Requires warm dry weather for growth & longer day length for flowering
*  Major Crops - Seasonal fruits & vegetables (Musk melon, Water melon, Cucumber
China Paddy, Gourds, Fodder crops)

BRANCHES OF AGRICULTURE:
*  Vermicuolture: Agriculture of Earth worm
*  Tissue culture: Production of a new plant from plant cells
«  Apiculture: Study of honey bee
«  Horticulture: Study of fruits and vegetables
« Pomology: Studv of fruits
*  Sericulture: Rearing of silk worm
*  Moriculture: Production of mulberry

*  Vity culture: Production of grapes
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EDUCATIONAL TRUST (R)

AGRICULTURAL TERMINOLOGIES

Agriculture

Science of cultivating soil, raising crops and rearing livestock including fishing
and forests

Agricultural Land

Net Cropped area + Fallow Land - Cultivated Area

Net Cropped Area

Total area sown in countrv
Also known as net sown area

Area sown more than once in a vear counted only once

Fallow Land

Land left out of cultivation for a definite period of time to restore its fertility

Gross Sown Area

Also known as Gross Cropped Area

Sum total of — Area sown more than once in agricultural vear + Net sown|
area

Cropping intensity

No. of crops raised on field during an agricultural vear
(Total Crop Area / Net sown area) * 100 - ~132 % for India

Agricultural Efficiency

Fatio of Qutput to input

Input includes manpower, seeds, fertilizers, pesticides etc.

Yield / Area

Intensive agriculture

Heavy manpower & inputs deploved - India, Japan

Yield / Person

Extensive agriculture

Very large land holdings & very less manpower — USA, Russia, Canada

Cropping Pattern

Eefers to proportion of area under different crops at a given point of time

Broadly, cropping pattern in India shows greater production of food grains
than non-food grains

Food Crops

Food Grains
Cereals & Millets + Pulses

Fruits & Vegetables
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Non Food Crops « (il seeds
» Fiber crops

» Forage crops

Comumercial Agriculture | + Farmer grows the crop with the aim of selling it in the market i.e. for monetary]
purpose

»  Also known as cash crops

» Ex: Cotton, Sugarcane, Tobacco, Tea etc.

Plantation Agriculture * A large-scale farming of one crop resembling the factory production
* Processing and marketing the final products

+ Ex: Coffee, Rubber, Coconut, Spices etc.

Fiber Crops * (Cash crops which vield fibers
» Used for making textiles or packaging materials
* Examples include Jute & Cotton

Fodder Crops » Harvested when green
+ Used as cattle fodder eg. Barseem

* Some fodder crops can also be matured as food grains eg. Jowar

Mixed Cropping *  Also known as Multiple cropping

* When two or more than two crops are grown simultaneously on the same
field

* Increases crop vield & Fertilitv of soil

Mixed Farming » Cultivation of crops + Rearing of animals
» Fodder crops — An important component of mixed farming along with other
crops
Dry land Farming » Adopted in scanty rainfall areas viz. = 7> cm /vear

* Diraught resistance crops are grown as thev require less irrigation
» Farming of arid & semi-arid regions

*  Also known as Rain fed Farming

» Rainwater is only source of moisture for crops

» Minimal use of chemicals, Pesticides, fertilizers etc.

» Contributes 40% of the food production

*  Provide support to nearly 45% of the population

Wet Land farming * Practiced in high rainfall and irrigated areas

Terrace Farming » Farming on steps cut on mountainous region

Mainly for prevention of soil erosion

* Also provides easy irrigation
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Extensive Agriculture

Farmers tries to get the greater output by bringing more and more new land
areas under cultivation

Agriculture at large farm with extensive use of machinery
Yield / Area is low but Yield / Labour is high

Crops are grown solely for the purpose of commercial activities

Intensive Agriculture

Land holding is small which is intensively used by means of labour provided
by family members

Hence, Yield / Area is high but Yield / Labour is low

Subsistence Agriculture

Farming in which the main production is consumed by the farmer's household

For Livelihood, 5mall land area & Great no. of labours

Shifting Agriculture

Farmers clear the forestland and use it for growing crops.
The crops are grown for 2 to 3 vears.

When the fertility of the soil decreases, the farmer shifts to a new land

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
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Also known as Slash & Burn agriculture

Practised in East India, Central Africa, America

Horticulture

Intensive cultivation of vegetables, fruits and flowers

Dairy Farming

Amnimals are reared for milk & main emphasis is on cattle breeding & vetenarv)
services

Rearing of Milch animals is an important aspect of Dairy farming

Mediterranean A griculture

Practised in Mediterranean lands surrounding Mediterranean Sea
Highly specialized commercial agriculture, done mainly for citrus fruits

Famous for Viticulture i.e. grape cultivation for wines

Market Gardening /
Horticulture

Cultivation of high valued dav to dav market crops like fruits, flowers &
vegetation

Grown on small farms which are well connected with urban markets by cheap|
n efficient means of transportation

Netherland == Famous for flowers, especially Tulips

Farmers specialised in vegetables only mainly practice Truck farming with)
overnight market transportation

Cooperative Farming

Farmers voluntarily pool their resources together like land, machinery etc. to|
form a co-operative societw.

Cooperative societies help farmers to procure more inputs, sell farm products
at best prices & procure essentials in quantity at cheaper rates

For Ex. Denmark, Netherland

Collective Farming

State owned agriculture esp. in socialist countries like Russia

Farmers pool their resources together to achieve vearly targets set bv gow. to|
sell their produce at fixed rates.

Excess of produce is distributed among members or are sold in the market

Members are also paid according to the nature of work allotted to them.
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INFRASTRUCTURE FACTORSRELATED TOAGRICULTURE
A. Seed:
Seed is afertilized matured ovuletogeher covered with seed coa.
| mportance of seed
(@ Seed bridge beween thetwo generationsof plant life.
(b) Seed is the medium which tranderring character from onegeneration o next generation.

(c) Seed isthevital and mog important inputfor crop produdion.
(d) Seed asfood, fed, medicind, indugries or omamental vaue

o Hybrid seeds are obtained by cross pollinaion of different varieties of related plants.
o Genetically Modified seeds, are the ones in which the genetic material (DNA) has been
altered in such away asto get therequired quadity.

B. Fertilizers:

o Fertilizers are chemical compoundsapplied to promote plant and fruit growth.

e Organic fertilizers are fertilizers derived from animal matter, human excreta or vegetable
matter. (e.g. compod, manure). Naturally occurring organic fertilizers indude animal
wastes from meat processing, peat, manure, durry, and guano.

e Inorganic fertilizers contain simple inorganic chemicals. Some of the common nutrients
present in fertilizers are nitrogen, phoghomus and potassium (NKP). They aso contain
seconday plant nutrients such as calcium, sulphurand magnesium.

Bio-fertilizers Pros:

Increases crop yield by 20-30%

Provide protection ayaing drought and osme soil-borne diseases

Replaces chemical nitrogen & phogphomus by 25%

Stimulates plant growth

Cog-effective

Environment friendly

To ome extent, hdpsto cleanse the plant from precipitated chemical fertilizers

Bio-fertilizers Cons:
o Effectsare dower compared to chemical fertilizer
» Difficulty to dore as sendtive to temp. and humdity changes
e Much lower nutiient density — requires large amounts to get enough for mos crops
e Sometimes, ae had to locate/purchase in faraway rural areas.
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C. lrrigation

e lrrigation is an artificial application of water to the soil. It is usudly used to assist in
growing cropsin dry areas and duing periodsof inadequéae rainfall.

e Additiondly, irrigation also has a few othe uses in crop produdion, which indude
protecting plants againg frog, suppressing weed growing in rice fields and hdping in
preventing soil consolidation.

 There are large reserves of undeground water in the aluvia plains of north India
Digging and condructing wells and tubewells is easy and cog of their condrudion is
also comparatively less. Therefore irrigaion by wells and ubewells here is populbr

e Anirrigdion cand is a waterway, often man-made or enhanced, built for the purpo< of
carrying water from a source such as a lake, river, or stream, to soil used for farming or
landscaping.

e A tank congsts of water storage which has been developed by congructing a small bund
of earth or stones built across a stream. The water impoundel by the bund is used for
irrigaion orother purposes.

o Locdized irrigation is a system where water is distributed unde low pressure through a
piped network, in a pre-determined patern, and applied as a small dischargeto each plant
or adjacent to it. Drip irrigation, spray or micro-sprinkler irrigation and bubbler irrigation
bdongto this category of irrigaion methods

D. HYV (High Yidding Variety) Seeds? Green Revolution by Norman
Borlaug

Positives:
e To ahieve sef-sufficiency in food
Shotter Life cycles
Increased productivity
Benefited Wheat & Rice
Benefitted Punjab, Haryana UP, TN, Andhra Pradesh & Maharashtra

Negatives:
Inputcog increased

More water & fertilizer required

Chemical poisoning of soll

Salinity & Alkalinity increased which makes soil impermeable
Depletion of ground water

Loss of fertility of soll

Limited to slective states only

Limited to slected cropsonly
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E. Green Manure

e A typeof cover crop grown primarily to add nutients and oiganic matter to the soil.

e A green manure crop is grown for a specific period of time, and then ploughed under and
incorporated into the soil while it is still green or shortly after flowering.

e Provides subsdy on purchase of seeds & on cod for production of seeds for green
manure plants.
Leguminoustypes — Have Nitrogen fixing ability for ex. Cowpeas, Soybeans

e Non- Leguminoustypes — For weed suppression & addition of biomass to the soil for
eg. Sudan grass, Millets, Sorghum & Buckwhest.

Advantage:
e Helpsin il improvement & soil protection
Provides forage for pollinaing insects
Deep rooting properties? Increase aeration of soil+ Efficient at suppressing weeds
Fix nitrogen in soil, thusLess chemical fertilizers are required
Provides habitat for predatory beneficial insects which kill and eat harmful insects thus
less pesticides are required

Disadvantage:
e Leguminousplants require good anountof irrigaion

e The “time” factor — one cannot plant the primary marketable crop during green
manuring phase.

F. Genetically M odified Food

¢ Modified form of agricultural plantsto enhance desired traits such as increased resistance
to hebicides or improved nutitiond content

e Using the latest molecular biology techniques & genetic engineering, plants are
undetaken breeding to get the desired results

e |ast decade genetically modified (GM) cropswere introducd esp. for Cotton & Brinjal
in India but as of nowony GM Bt. Cotton piodudion is alowed.

Advantages of GM Foods
e Pest resistance
Herbicideresistance
Disease resistance
Draught tolerance
Salinity tolerance
Increased nutition
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e Better flavourand mlour
e FEarly maturing
e All year availability
e FEasy to dore

Disadvantages of GM Foods
e Reducd dfectiveness to pesticides
Unknown dfects on hunan health
Genetrander to nontarget species
Playing with naure and its mechanisms
Monopol of MNCsin GM seeds
High inputcos — Requires high dos of fertilizers

INDIAN CROPS
Famous Indian Crops

Rice « 20 - 27* C of average Temperature
150 cm of average Rainfall
* Require Warm & Humid climate

*» Clavely or alluvial moisture retentive soil

» Labour intensive crop

Wheat « 15 - 20% C of average Temperature

* 73 cm of average Rainfall
* Require moderate cool climate
Clavely or well drained fertile soil

*» Machine intensive crop

Maize « 18 - 27* C of average Temperature
* 75 cm of average Rainfall

*  Atleast 140 frost free davys

*» Require Warm climate

*  Alternate Rainv & Sunnv Season is best for this crop

Sugarcane * Belongs to Bamboo familv
* Indigenous to India
*» Long dvration crop - 10 - 15 months
« 20 -27% C of average Temperature
* 73 - 130 cm of average Rainfall
No from with moderately warm climate
Soil exhausting crop - Requires heavy dose of fertilizers

Special Feature - Ratooning
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Millets

20 - 30* C of average Temperature

40 - 60 cm of average Fainfall

Fequires warm & drv climate

Can be grown on medium to low fertility soil
Best is sandy loamy soil with good drainage
Bigger millets are called Sorghums

For example Jowar - Great Millet

Cotton

20 - 30* C of average Temperature

30 - 100 cm of average Rainfall

Eequires approx. 210 frost free davs
Fequires mineral rich black lava soil (Regur)

Soil exhausting crop - Requires heavy dose of fertilizers

Jute

Obtained from the bark of the plant

25 - 35% C of average Temperature

120 - 150 cm of average Rainfall

Requires Hot & Humid climate

Soil exhausting crop — Requires heavy dose of fertilizers
Requires rich delta or alluvial soil

Famous Jute substitutes — Mesta, Kenaf

Tobacco

More than 18* C of average Temperature
30 cm of average Rainfall

Requires 120 - 180 frost free davs

Sandy soil with good drainage

Tea

20 - 30* C of average Temperature
150 - 250 cm of average Rainfall
Requires heavy rainfall but no stagnant water

Hence grown on hill slopes

Coffee

15 - 25* C of average Temperature

150 - 250 cm of average Rainfall

Shade loving crop — Grown in shades of banana or rubber
Requires heavy rainfall but no stagnant water

Hence grown on hill slopes
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Cocoa .

25% C of average Temperature
125 cm of average Rainfall
Requires protection from direct sunrays

Hence grown in shades

Barley '

Same climatic conditions as wheat
Can be grown in areas of poor soil with less rainfall

Mainly used as fodder

Rubber .

Obtained from the latex of plants (Heavea Brasitiensis)
20 - 30* C of average Temperature
250 cm of average Rainfall

Grown on hill slopes to prevent water logging

Blue Revolution

Red Revolution

LIST OF AGRICULTURAL REVOLUTIONS IN INDIA

Green Revolution Food grain Production
‘White Revolution Milk Production

Black Revolution Petroleum production

Fish production

Golden Fiber Revolution Jute Production
Grey Revolution Fertilizer production
Pink Revolution Omion production/Pharmaceutical (India)/Prawn production

Meat & Tomato production

Round Revolution Potato production

Silver Fiber Revolution Cotton production

Silver Revolution Egg/Poultry production

Yellow Revolution (il Seeds production

Evergreen Revolution Owerall development of Agriculture
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NITI Aayog has identifiedthree key areas for reform and is now persuading states to
undetake thereforms. The areas identified for immediate reforms are:

e Agricultural market reforms

e |Landleasereforms

e Reformsrelated toforestry on private land —felling and transit of trees.

Three crucia reforms pertaining to marketing in agriculture have been recommended by
NITI Aayog.

First is the immediate need to amend existing regulations in order to liberalize markets.

Farmer to should be given the freedomto decide to whom, where and how he wants to sell his
produe. Seven indicators have been developed by NITI in this regard.
The reforms also suggest specia treatment of fruits and vegetables from other farm produe as
they are perishable and produed in small quantities. Importantly, the recommended reforms
place importance on IT in marketing for the creation of a ‘nationd market’ for agriculture, so
tha farmers across the county may benefit from interconnested markets, through the use of
appropriate technology. This important reform has so far eluded the county due to strong
lobbies of middlemen and the reluctance of political class to take favourable steps.

NITI Aayog has launched an index to rank States and UTstha is based on
implementation of seven provisionsproposd unde modd APMC Act, joining eNAM initiative,
specia treatment to fruits and vegetables for marketing and level of taxes in mandis.

These indicators reveal ease of doing agribusness as well as oppotunities for farmers to benefit
from moden trade and commerce and have wide option for sale of her/his produce. These
indicators aso represent compditiveness, eficiency and trangparency in agri markets.

The second area of reforms indudal in theindex is relaxation in restrictionsrelated to
lease in and lease out agricultural land and changein law to recognise tenant and safeguard land
owneas libeadlisation.

The third area induded in the index represent freedom given to farmers for felling and
trangt of trees grown onprivate land.

LIVESTOCK RESOURCES

Livestock is anaural capital that can act as a living bank with offspring as interest, and
an insurance agang income shodks in times of crop faillure and natural calamities. Moreover, it
provides nutrient-rich food produds such as milk, meat, egg, draught power, dungas organic
manure and domestic fuel, hides and skin, and is a regular source of cash income for rural
housholds. In the recent decade, demand for various livestock based produds has increased
significantly due to increase in per-capita income, urbanization, changing taste and preference
and increased awareness aboutfood nutrition. Livestock sector is also consdered as a potential
sector for export earnings.
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LIVESTOCK RESOURCES:

»  First in the total buffalo population in the world,

* Second in the population of canle and goats
Third in the population of sheep (72 mullions)

«  Fifth in the population of ducks and chicken

« Tenth in camel population in the world.

Livestock Popu_ lation — Growth Trends

2007 2012 % Change
(Millions) (Milllons)

Cattle 199.07 160.90 -4.10

Buffaloes 105.34 108.70 319

Goats 140 53 13517 -3.82

Sheep 71.55 65,06 -8.07

Camel 0.517 0.400 -22.63

Pigs 1113 10.29 754

Dogs# 19.08 11,87 -38.85

_Hnmﬂ & Ponies 0612 0.625 212

£ - Exciading Stray Dogs Source: 19 Livestock Cansus Report by DAMD, Gewt.of india
Repost miessed in Jure 20 14

FISHERIES SECTOR

Fisheries are an important sector. India ranks world nunber two in fish produdion and
also the second highest aquaculture county in the world. After Independence, fish produdion
has been increased from 7.5 1akh tonnesin 195051 to 100.70lakh tonnes during 201415, while
the export earnings of 33,441 crore in 2014415 (US$ 5.51 billion), equded about 18% of the
export earnings from the agriculture sector. Our overall fish produdion has crossed 10 million
tonswith a growth rate of over 5 % and today we are ahead of all courtries except China The
export earnings of Rs. 33,441 crore in 2014415 (US$ 5.51 billion), equded about 18% of the
export earnings from the agriculture sector.

Coming to Aqueculture, India is the second largest producer (42. 10 lakh tonnes) of fish
from agueculture which contributes about 6.3 per cent to globd aguaculture produdion.
Fisheries suppots livelihood of amog 1.5 million peoples in our county. India is one of the
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leading producers of fish in the world, occupying the second postion globdly in terms of
produdion. The contribution of Indian fish to thefood baket of theworld has been subgantial.

Potential of Fisheries in India:

+ India has over 8000 Km. of coastal line and nearly 2 million Sq Km of EEZ and half a million Sq
Km. of Continental Shelf.

»  From these marine resources, India has an estimated fisheries potential of 4.11 million tons.

«  Similarly, 3.0 million hectares of reservoirs, 2.5 million hectares of ponds and tanks, 1.25 million
hectares of brackish water area

*  (Cold water resources of hilly states and all other inland fishery resources offer a production potential
of about 15 million tons.

*  Against this potential, the production from inland sector was 6.38 million tonnes during 2014-15.

The marine fish production in the country during the last four vears has been reported as 33.20 lakh tonnes
in 2012-13; 34.39 lakh tonnes in 2013-14; 36.55 lakh tonnes (Provisional) in 2014-15 and 35.83 lakh tonnes
(Provisional) in 2015-16 respectively, against the potential vield of 44.12 lakh tonnes estimated for the
Indian Exclusive Economic Zone (EEZ). The wariations in fish production may be attributed to several
reasons such as high fishing pressure, changes in fishing gear dimensions, over capacity, pollution,
environmental factors, climate change etc. Deep-sea fishing vessels (DSFVs) in the Exclusive Economic
Zone are only allowed to carry out resource-specific fishing bevond 12 nautical miles from the territorial
limits. Apprehensions of local fishing community, if anv, regarding poor fish vield in territorial waters due
to operation of these DSFVs are largely unsubstantiated, as the areas of operation as well as targeted
resources are different in case of D5SFVs and the local traditional fishing communities.

Terms related to fishery sector

*  Agquaculture; It is the farming of freshwater and saltwater organisms including molluscs, crustaceans
and aquatic plants.

*  Commercial fishery: An umbrella term covering fisheries resources and the whole process of catching
and marketing fish, molluscs and crustaceans. It includes the fishermen and their boats, and all activities
and resources involved in harvesting, processing, and selling.

*  Mariculture is a specialized branch of aguaculture involving the cultivation of marine organisms for
food and other products in the open ocean, an enclosed section of the ocean, or in tanks, ponds or
raceways which are filled with seawater.

*  Fish farming or pisciculture involves raising fish commercially in tanks or enclosures, usually for food.

*  (Ghost Fishing: The accidental capture of aquatic organisms by fi shing gear (vsvally gillnets, or traps, pots,
etc.) that has been lost or discarded into the sea and which continues to entangle or trap aquatic animals.

*  Suostainable Fishing: Fishing activities that do not cause or lead to undesirable changes in the biological
and economic productivity, biological diversity, or ecosystem structure and functioning from one human
generation to the next.
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» IRRIGATION IN INDIA

Irrigation refers to the supplying water to the dry land as a supplementation of rain water. It
ismainly aimed for cultivation. There are varioustypes of systems of irrigation practicesin India
(will discuss in future).

Whv irrigation needed for India?

There is agreat necessity of irrigaion in Indian Agriculture.
India has a great diversity and variety of climate and weather conditions

These conditionsrange from extreme heat to extreme cold and from extreme dryness to
excessive rainfall.

Dueto some reasonsirrigation is needed in Indian agriculture

(& Uncertainty of monsonrainfall both in ime and place

(b) Irregularity in distribution of rainfall throughouttheyear

(c) Excessiverainfall causng flood

(d) Drought is an annud event in some areas

(e) Indiaisaland of Summer crops But there is no rainfall in winter months

(f) Some soils need more water

(9) Introduction of HYV (High Yielding Varieties) seeds and multiple cropping need water

throughoutthe year.

Typesof Irrigation in India

Only 48.3%of land isirrigated throughoutthe country
Irrigation in India is mainly classified into

(@ Wdl Irrigation

(b) Tank Irrigdion

(c) Cand Irrigation

WELL IRRIGATION

Areas. Rgjasthan, Gujarat, Maharashtra, Madhya Pradesh

There are various types of wells (Shdlow Wells, Deep Wells, Tube Wells, Artesian
Wells)

Shallow Wells: From the shdlow wells water is not always available as the level of
water goes down duiing the dry months

Deep Wells: more suitable for the purpose of irrigation as water from them is available
throughoutthe year

Tube Wélls: a degp tube well worked by €electricity, can irrigate a much larger area
(about4000 hetares) than asurface well
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TANK IRRIGATION

Areas. Tamil Nadu, Andhra Pradesh, Karnataka, Telangana(mainly in Southern India)
Reservoirs are made by congructing dames

Tanks are condructed for storing water

From al these tanks water is carried to thefield therough canals

The same type can be seen especialy in mog of the temples in Tamil Nadu. Chola architecture
had a great knowledgein this type They built thetanksin thetemple. Tha time it was meant for
rain water harvesting scheme (recently The Hindu carried an article regarding this) and aso for
irrigation pupo<. Now mog of the tanks are destroyed and livingin a‘civilised odety’

CANAL IRRIGATION

Areas. Punjab, Haryana, Uttar Pradesh, West Bengal, Odisha, Bihar

42% of total irrigated land in Indiais by cand irrigation

In many places during the rainy season, there is floodin therivers. The flood water is carried to
thefield through canals.

They supply water only when there is floodin the rivers, and therefore, are of no use during the
dry season when water is required most Perennial Cand Irrigation

In order to upply water throughoutthe year, reservoirs are condructed for storing water

From these reservoirs, water can besupplied to the fieldswhenever there is damand for it

Irrigation project classifications

Irrigation projects in India are classified into three categories. Mgjor, medium and Minor
irrigaion

Drip Irrigation
e Also known as Tricklelrrigation or micro Irrigation
e Anirrigaion method that saves water and fertilizer by alowing water to drip slowly to
the roots of plants, either onto the soil surface or directly onto the root zong through a
network of vaves, pipes, tubing, and amitters.
e |t isdonethrough narrow tubes that ddiver water directly to the base of the plant.
Moden drip irrigation began its development in Germany in 1860

e Theusage of plastic to hold and distribute water in drip irrigation was later developed in
Audralia by Hannis Thill
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THREE SECTORS IN IRRIGATION DEPARTMENT ARE

B Minor Irrigation Deals with
sources having ayacut
< 5,000 Acres
(Total 25,60,444 Ac.)

B Medium Irrigation Deals
with sources having ayacut
> 5,000 & < 25,000 Acres
(Total 5,30,452 Ac.)

Major Irrigation Deals with
sources having ayacut

> 25,000 Acres

(Total 61,29,022 Ac.)

W

Sprinkler Irrigation
e Also known as overhead Irrigation

e Water is piped to one or more centra locations within the field and distributed by
overhead high-pressure sprinklers

Surfacelrrigation

e \Water moves ove and across the land by simple gravity flow in order to wet it and to
infiltrate into the soil

e Also caled asFlood Irrigation

Pradhan Mantri Krishi Seenchayi Yojana

e Introduce by Prime Minister, (Aug 19, 2014)n Haryana

e To meet theirrigation needs of al farmers across the county
e Rs. 1000 core dlocated for implementing this scheme
[ )

This scheme was annownced by Union Finance minister, in Lok Sabhain his maiden
Budget Speech
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PMKSY to beimplemented across India
e Farmers in various villages across India are taking benefit from the Prime Minister’s
Krishi Sinchayee Yojana (PMKSY).
e The Centra government has chosen the districts to implement this programme to take
water to thelast field in the areas.
e Unde the PMSKY, existing schemes of water management have been brought unde one
head to dficiently use water.
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» ENERGY RESOURCES OF INDIA

India is 4th largest consumer of energy after USA, Ching and Russia, but it is not endowed
with abundant energy resources. It mug, therefore, meet its development needs by usng all
available domestic resources of cod, uranium, oil, hydro, and other renewable resources.
Meeting energy needs of achieving 8% economic growth, while also meeting energy
requirements of the popuation at affordable prices, therefore, presents amajor challenge It cals
for a sudained effort at increasing energy efficiency, while increasing domestic produdion as
much & possible.

Conventional resources  of | Theresources which are widdy used and conditute the
Energy major source of energy

Examples — Cod, Qil, Natural gas, Wood dc.

Limited, Non+enewable, Codly, Cause Pollution &
Exhaudible

Non-conventional resour ces Solar Energy, Wind Energy, Tidd Energy, Geothermal
Energy, OTEC (Ocean thermal energy conversion) etc.
Renewable, Cheap, Pollution free & Inexhaudible

Renewable sour ces of Energy Solar Energy, Wind Energy, Tidd Energy, Fish, Trees

etc.
Non — Renewable sources of | Fossils (Cod, Gas), Minerals, Nudear Power €c.
Energy
Biotic resources Which have life >> Forests, Crops Animals, Cod &
Minera oil
Abiotic resources Land, Water, Minerals

Natural Gas
9%

Hydroelectricity
17%
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Ashok Chawla Committee on Natural Resour ces
e Creation of naiond daabase of naural resources
e Allocation of naural resources, if posible, through e-auction
e Measures for benefit of stakeholders in mineral rich aeas

Need for_conserving Conventional Energy Resour ces
e Arelimited in upply and cannotberenewed easily.
e Dueto popuktion exploson, modenization and indugriaization the demand for energy
resources is increasing day by day
e To ocontrol energy crisis there is need to conserve conventiond energy resources.
e Thereisdso an eminent need to explore aternative sources of energy

Energy Crisis

e A dtudion in which resources are less than the demand

* Inthepast few decades dueto high demand, there is shortage of energy resources, which
has created energy crisis

e Magor causesfor Energy Crisis.

() Rapid Indugrialization

(b) Over Population

(c) Trander losses

(d) Risein oil prices

(e) Problemsin Middle east

(f) Wastage of energy resources

COAL

e Qudity of cod is deermined by its carbon @ntent

e Major problems of Indian Cod -

(& Low Carbon ontent

(b) High Ash content

(c) Low Calorific Value

e Magjor cod produdng areas in India— Jhakhand > Odisha > Chhatisgarh > West
Bengal

o« Chhota Nagpur Region — Hub of 90 % of Indian minerds (esp.in Cod &
Iron — Ruhr of India)
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M ajor types of Coals

Anthracite Bituminous

= Best qudity cod = 70— 90 %carboncontent
= Approx. 90 %carbon ontent =  Mog common in India

= Found @J& K only inIndia = Used in making coke

=  Vey little smoke & ash content
= Bumswithoutflames

Lignite Peat
= 40 - 70 Y%carbon content = 1% tranformation ofwood into cod
=  Known as brown cod « ~40 %carbon ®ontent
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Coke
o Formed by destructive distillation of cod.
» Heating of coa in the absence of oxygen to bum of volatile gases
e High in carbon ontent

Petroleum / Mineral ail

e Found n sdimentary rocks of marineorigin

o Formed by decompostion of tiny marine creatures, plants & vegetation unde mud, silt &
sand

o Over theyears, it undewent chemical changes to form crudeoil & naura gas unde the
action of heat & pressure

e 20 %of India's crudeoil & gas demand is produced donestically & 80 %is imported

o Jamnagar Refineries of Reliance indudriesis world largest refinery complex

Natural Gas
e Mainly contains methane & foundin assodation with mineral oil ( 75 % lies in Bombay
high & Bassein oil fields)
o Largest share of NG is as follows —

(@ 40 %— Produdion of chemical fertilizers

(b) 30 % — Power generation

() 10 %— LPG (Cooking Gas)

(d) Conventiond sources— Shde gas, Cod bed methane Methane Hydrates, Tight
sanddones
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Bio-Fuels
Fud deived from Nonfossil plants
e In Indig, mainly centers aroundcultivation & processing of Jatrophaplant seeds used in
produdion of Bio — Diesel
e Encouraged only onwasteland / government / forest land
e Not dlowed on ertile land
To produc ethanol from sugarcane (Bio-ethanol)

National Bio-fuel Policy
Targets minimum 20 % biofud blending (both bio-diesel and bio-ethanol) across the
county by 2017

Electricity in India — Thermal > Hydro > Wind >Nuclear

Thermal Energy
e 67 %of total energy produdion
o Generated by udng fossil fuds (Cod, Petroleum, Natural gas)
» No Geological conditions required
o Limited reserves, Rising demands(cog) & non —ecofriendly
e Largest Produer — Maharashtra
e Toboog Themal power produdion gov. has promoted Ultra Mega Power Projects (4000
MW & above

Hydroelectricity
o 18 %of total energy produdion
o Eco-friendly, Clean & Renewable
o Small hydel power projects < 25 MW
e Arecounid unde New renewable energy sources
e Largest Producr — Andhra Pradesh
o Centra eectricity authority (CEC) has estimated Hydel power potential of 84000MW at
60 %load factor from 39000 MW at present

Nuclear Energy
o 26 %of total energy produdion
o Energy obtained from atomic mineras viz. Uranium, Thorium, zircon, beyllium
e Provide colossal energy through a small quantity of subgance
e Thorium — Found & monazite sand in lakes & sea beds
e Thorium— AP > TN > Kerala> Orissa conditutes 30 %of world reserves
o Largest Producer — Tamil Nadu
e Very economical; does not produce green-house gases tha pollute amospheae
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Wind Eneragy
* Non-conventional Renewable source of energy
o 5rlargest installed wind power capacity in the world
o Largest Producer — Tamil Nadu
o High cost as compared to the efficiency of power generated
e Nagercoil (TN) and Jaisailmer (Rajasthan) are well known for effective use of wind
energy in the country

Solar Enerqy
» Non-conventional Renewable source of energy
e Thermal + Photovoltaic — Sunlight to energy
o High cost as compared to the efficiency of power generated
e India plans to add 20000 MW of solar energy by 2022 under Jawahar Nehru National
Solar Mission
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o Thelargest solar plant of Indiais located at Madhavpur, near Bhuj, where solar energy is
used to derilise milk cans

Tidal Energy

Non-conventiond Renewable source of energy

Oceanic tides can be used to generate electricity.

Floodgde dams are built across inlets

During high tidewater flows into theinlet and cets trapped when the gate is closed.

After thetidefalls outside the flood gate, the water retained by the floodyate flows back
to the seavia apipethat carries it through a power-generating turbine

e InlIndia, the Gulf of Kutch, providesideal conditionsfor utilising tidd energy.

o Expeimenta plant (150 kw) at Vizinjam (Thiruvananthgpuram) & 900 nw a Kutch

Sliloe Gafes
Hegh Waiter Mark
‘_:___‘_Fr_ --'__._\_‘1.\_\_\_-. JW.- Lglw-- . -. 3 ]
: == metel s Tf:f”;nft
5@ ‘1 T .

Geo Thermal Energy
» Refersto the heat and dectricity produed by udng the heat from the interior of the Earth
Exists because, the Earth grows progressively hotter with increasing depth
Groundwater in such areas absorbs heat from therocks and becomes hot
It is so hottha when it rises to the earth’s surface, it turnsinto deam.
This steam is used to diive turbines and generate e ectricity.
Two expeaimental projects have been st up in Indiato haness geothermal energy
Parvati vadley near Manikarn in Himachd Pradesh and Ruga Valey, Ladakh
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Bio Gas
e Enegy producd from organic waste such as farm waste, shrubs animal and human
waste

o Convated into energy by direct combugion or by conversion of such wastages into
alcohol, methane or other storage fuels
e Provides pollution{free energy
e Cheagper than mog of the common fuds
e Theresiduecan beused as manure
e Has higher thermal efficiency in comparison © kerosene, cow durg, cod and charcoal
Thefollowing plant species are known to be good sources for the biodiesel
(a) Jatropha curcas (Jatropha)
(b) Pongamia pinnata (Karanj)
(c) Azadirachtaindica (Neem)
(d) Madhuca indica (M ahua)Advantages of Bio Diesdl

OTEC

e Ocean thermal energy conversion

» Usesthedifference between cooler degp and warmer shdlow surface ocean waters to run
a heat engine

e Ocean Themal Energy Convesion is a technology tha converts solar radiation to
electric power.

e OTEC systems use the ocean’s natural thermal gradient, consequently the temperature
difference between the warm surface water and the cold degp water bd ow 600 meters by
about 200 C, an OTEC system can produce a significant amount of power. The oceans
are thusavast renewable resource, with the potential to hdp us produce billionsof watts
of eectric power.

e OTEC has apotentia indalled capecity of 180,0®@ MW in India.
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» TRANSPORT GEOGRAPHY OF INDIA

An efficient trangport system is a pre-requisite for susained econonic development. It is not
only the key infrastructural input for the growth process but also plays a significant role in
promoting naiond integration, which is particularly important in alarge county like India. The
trangport system also plays an important role of promoting the development of the backward
regions and integrating them with the maindream econony by opening them to trade and
investment. India has a well-developed trangport network comprising rail, road, coastal shipping,
air trangport, etc.

ROAD TRANSPORT — 100 % FDI

National Highways
o Responsbility of Nationd highway authority of India (NHAI)
o Conditutes 2 %of dl roads & carry 40 %of total road traffic
o Fundd by cess on perol & high speed diesel (From central road fundin Public accounts
of India)
e UP — Highest length of Nationd Highways

NH7 Varanas — Cape— comrin (Kanyakumari)
NH6 Surat — Kolkata

NH5 Jhakhand — Chennai

NH2 Delhi — Kolkata

NH8 Delhi — Mumbai

NH4 Mumba — Chenna

NH3 Agra— Mumba

| nter national Border Highways
o Connets Indian boders with naghboting counties
o Responsbility lies with Border road organization (BRO)
e Financed by World Bank

NH1 INDO — PAK BORDER (DELHI, HARYANA, PUNJAB)

NH22 INDO — CHINA BORDER ( HARYANA, PUNJAB, HIMACHAL
PRADESH)

NH35 INDO — BANGLADESH BORDER (WB)

NH39 INDO — BHUTAN BORDER (ASSAM, NAGALAND, MANIPUR)

NH28A | INDO — NEPAL BORDER (BIHAR)
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Famous Highway Projects
e« Golden Quadrilateral — 6 lane highway project connesting Delhi — Mumba —
Kolkata— Chennd
e North —South Corridor — Linking Srinagar — Kanyakumari
e East —West Corridor — Linking Silchar (Assam) — Porbanda
e Mumba — Puneexpressway (1 expressway of county) isnotunder NHAI as it was built
by state government

NATIONAL HIGCGHWAYS DEVELOPMENT PROJECT]

Golden Quadrilaters| SS———
= Norif-Sowth Cosfidor —
Esut-Weail Corriglos I
N H. Mumbear

LCILAN

I.I
L OLMATA .:I.;".'A.

HANMTAMUMAIL

I N D I A N 0 € E A N

State Highways

o Connets gate capitals with district centres & are condructed by state gover nments

e Union from Central road fund (CRF) provides grants & financial assistance to states, if
required

e Mahaashtra has thelargest length of state highways
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District Highways

District centers to other important places of districts like busness centers, indugrial
centers etc.

Zila Parishad congructs & maintainsthese roads (Congitutes 1/3¢ of total Indian roads)
Maharashtra has the largest length of District highways

Village Roads

Conneets villages with neighboiing towns & cities

Responsbility of village roadslies with Gram Panchayat

Central gov. has launched Pradhan Mantri Gram Sada&k Y ojana(PMGSY) in 2000as 100
% centrally spon®ored scheme to provide rural conneetivity to unconnected rural areas
with popuktion of 500 persons or more (250 personsin case of Hilly, Tribd & Desert
areas)

Project Bharatmala

A road built along India’ s vast west-to east land border, approx. 5300km from Gujarat to
Mizoram

Linking it to aroad network in coastal sates, from Maharashtrato Bengd

Thisis aroad nework that will, as it were, garland the territory of India

TheBharat Mala plan has a srong strategic component

It's India’'s attempted answer to improve reach and connettivity in border areas, right
across alarge part of which lies Chind's impressive road infrastructure

Rashtriya Rajmar g Zila Sanjoyokta Pariyojna — Roadswill be developed to connect

100 dstrict HQs across the county

Setubhar atam — Govt to build 210rails over bridges in the next two years and about400-500

bridges would bebuilt as sanddoneprojects.

INDIAN RAILWAYS

Mainly found n 3 gauges

Broad Gauge = 1.675 m(70.72 %)
Meter Gauge=1 m (92 %)

Narrow Gauge = .61& .62 m(5.36 %)
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Central Railways

Mumba Central

Northern Railways

Barodahouse, New Delhi

Eastern Railways

Kolkata

Western Railways

Mumba Church Gate

Southern Railways

Chenna Centrd

North Central Railway Allahabad
East Central Railway Hajipur
West Central Railway Jabdpur
South Central Railway Secundeaabad

M etr o Rails (Functioning)

o Kolkata (First mass rapid trangt system in India)

Delhi

o Bangaore (Wifi Enabled)

e Mumba (Public Private
Partnership)

e Japur

e Chenna

e Gurgaon (Indias first fully

privately financed metro + India's
first fully privately financed metro
stationg

Duronto Express — Fastest
Train in India (Called Restlessin Bengali)

Diamond Quadrilateral’ — High
speed rails project connecting Dehi —
Mumba — Kolkata— Chennd

450 lam — 991 km
Technical evaluation Pre-feasibility
over; financial bids report submitted
being finaised by recently.
railways ministry Cost around
) F90,000 crore
Amritsar L
591 Iﬂ“ '—R\" chal’lljigdlh
Tenders for engag-
ing consultants to Delhi
be invited shortly Jaipur
g’ s SCKNOW
Jodhpur e N : Agra \
Jmer Patna
Varanasi
hmedabad BB
; Haldia I_W
. 135 km
J. 542 km Mumbai Pre-feasibility stud-
Final pre-feasibility e s ies being canducted.
report submitted vii 4 Inception report and
last year. ljlayawada draft final report
Cost estimated at submitted
270,000 crore _\\
Bangalore .
Chennai |

850 km : ;

Pre-feasibility study 4 Coimbature 664 km

being conducted Ernakulam Study in
\ prograss

Thiruvananthapuram
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Dedicated Freight Corridor Projects

Amritsar-K olakata Punjab, Haryana, Uttar Wholly by GOI, funded by
Pradesh, Uttarakhand, WB
Bihar, Jhakhand & WB
Mumba Bengduru MH, Karnaaka Britain
Chenna-Bengduru Karnaaka, TN, Andhra JCA (Japan Internaiond
(Rayalaseema region) coopeation Agency)
Delhi Mumba (launched & UP, Delhi, Haryana,
Biggest) Rajasthan, Gujarat and
Maharashtra

T b

F'uru:ﬂ*‘“* . mﬂﬂ!- o5 . e
Chorlgie] Amritsar-Kolkata
Pakisizn —— TN B — hall
Lkl 1y \ f‘lﬂlﬂl-r - {W olhy h‘fGO”

Pun, Har, Utt, UP,

ek \ Bihar, Jharkhand, W8,
DWIC, Japisn i/ / =
LL.p, Dalhi, Haryana, tuwes W Bihar g

Rajasthan, Gujarat o T
and Maharashira = ] :',. - . 1y 1;“ "
Gapatu ha v - e .1I|;'l;.-:ks.:l N {
n s o ".-'-1 — | '._‘
Gufarat p Yy 'ﬂﬂl‘.'r:_‘j'\'l‘ﬁh .-.,,lull
| i : : Kkt |
Y - S
= 1 ’
M. C: .W m-lih“
Fliruli Bl e

Chennai Bengalury

" . B [kt abuaadd
) Jj '::*,. "o AnlEeE Prickokh
i A 1.TN
Goa) | 2 Andhra (Ravalaseema),
H““"”ﬂi;- 3. Karnataka
,3” \ |
'-\ -
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INDIAN PORTS

Mumbai Natural harbor & biggest port of India (Gateway of India)Handles approx.
1/5" of India's foreign trade

Nava Seva Jawaar La Port (Highly Mechanized Port) , Mumba

Chennai Oldest artificial harbor on east coast & 2™ largest port in terms of volume
of traffic

Ennore 1% comporate pott (To release pressure on Chennai port)

Tuticorin (TN) On Eastern coast of India

Kandla Tidd Port (To release pressure on Mumba port, developeal after partition
of India), Gujrat

K ochi A naura habor

Vishakhapatnam Deepest artificial harbor on east coast

Kolkata Riverine Port (Handles goodscoming from SE Asian counties Audraia
& New Zealand)

Haldia Developal onriver Hooghly to relieve pressure on Kolkata pott

Paradip Located on Qissa coast

M or mugao In Goa (5" in total traffic handled)

New Mangalore On New Mangdore

INDIA o e TSN

PARADW “ Exports raw lron to fapan

s i

Al oo dinls TR

MANGALORE

mj”m Southernmost + artificial
coor dlmler
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« Ennore— 1% corporate port (To release pressure on Chennd port)

e Indian Ports- 95 %by volume & 70 %by vdue — India s internaiond trade

e In monsoon,all western ports except Mumba, Cochin & Kandila are closed (12 Major &
1 Minor Port)

(d) Maritime trangport isto beadministered by both the Central and the State govenments.

(b) While the central government’s shipping ministry administers the major ports, the minor
and intermediate ports are administered by the relevant sate gov. of coastal sates.

(c) All major ports, except one Ennore Port are government administered. It is thefirst port
in Indiawhich is apublic company.

Major |nland Waterways by | nland waterways authority of I ndia (IWAI)

Inland Waterway 1 Allahabad-Hadia stretch of Ganga-Bhagirathi-Hooghly river system
Inland Waterway 2 Sadiya-Dhubii gretch of the Brahmaputra River (Assam)
Inland Waterway 3 Kottapuram-Kollam stretch of the West Coast Cand, Champéakara
Cand and Udyogmandd Cand (Kerala)
Inland Waterway 4 Kakinada-Pondicherry along Godavari and Krishna River system
Inland Waterway 5 Tacher — Paradip (Odisha)
Inland Waterway 6 Lakhipur to Bhangaon the River Barak (Assam — Proposd)
NN PR MAP OF INDIA
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e Centra Government has jurisdiction over both the Nationd Highways and the Nationd
Waterways

The States' Governments have NO jurisdiction ower the Nationd Waterways.

Indian Waterways a 1 % of total trangport

Length wise— 1>4>2>5>3

Inland waterways — 145@ km

Indian coastline— Approx. 7500 km

River Interlinking Program India

The Nationd Water Development Agency has dready identified 14 links unde the
Himalayan Component and 16 unde the one for Peninsular Rivers with priority to top 5 projects
viz.

Ken-Betwa

Parbati-Kalisindh -Chambad
DamangangaPinjd

Par-Tapi-Narmada

Godavari (Polavaram)-Krishna(Vijayawada)

The Himalayan I nterlinking Rivers— 14

PROPOSED INTER BASIN WATER TRANSFER LINKS
HIMALAYAN COMPONENT

r

" -\'
(.‘ \._,.---H-ul
3 Pl
f s
\ L
ch ) 1
5 -
4
s
"

1. Komi = Maochy) 8. Chunar- Song Barrage
2. Kol = Ghogra 8 Sony Oum = Seuthem Tributaries of Gonge
1. Gandak = Ganga 10.Manas —Sankoxl - Tiska « Ganga
4. Ghagra - Yemuno * 11, Jogighopas — Tiuea — Farakhs [Adusmats)
. Sardn = Yamunn * 12 Farakkn - Sundarbans
&, Yamunn — Pajusthan 13.Ganga (Farahkn} = Dumedar — Subermaiohiha
T, Rajasthpn = Satmrman 14.Subernamkhia = Mahanah
*FR Conplalad
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Objectives of River Interlinking Pr oj ect

To diminish water scarcity in western and peninsular India

To hdp in irrigation and storage as alarge part of Indian agriculture is rainfall dgpendent
To mitigate droughts and floods

To reduce diversity beween the water surplus and water scarce pats of India

Will create employment

Will hdp in sodo — econormic development of people

The Peninsular Interlinking Rivers— 16

PROPOSED INTER BASIN WATER TRANSFER LINKS

PENINSULAR COMPONENT

T PR oe? o T
> W A~ R o et
L9 A bt ™ ey Nty |
' - 2, oA £l 1’
§ - e
4 v

ARABIAN {
SEA OF
LAKSHAOWEEP BENGAL |
1) SHDAERE & NIDCEAN
INDIAN OCEAMN [}

1. Mahanod] (Mmibhadra) - Godavan [Dowinlvwaram) * 8 Cauvery (Kuattalai] - Valoni - Gundar *
2. Godaveel (Inchonpall) - Mrishma |Moguerunasagal 10 Ben — Pepus *
Y. Gadavar (inchempaifl) = Kdshna (Poliahindada) * il.Part Maliningn - Chgmgsgl -
4, Godaverl (Poluvarem) = Krishing {Vilaymaadn) * 1 Begp afil = Marmaks *
S Hriabina (Almattil - Faonar® 1. Damgngangs = Phgs)
6 Htshas (Selsailam) ~ Pemnge * 14.Bétii — Yarda
T Wrishne (NAsacjimasajer] = Ponnar (Somasia) 15 Matravatl = Hamavati
B Pyinnsy |Samieslin)-Paled- Cauvery [Grand Asieut) * 16.Pamhis - Achankowl| - Valppar *

* FR Complisted

Opposition of River Interlinking Proj ect

Hugecapital requirement

Project may take 50 years to complete

Can cause seismic hazardsin Himalaya

Execution is difficult as 21/30 links are dependent on oher links
Displacement of tribd and poor
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Interstate water disputes (political)
¢ Lossof forest and biodiversity
e Internaiond Conflicts with Nepd, Bangladesh

Project Sagarmala
e Project Sagamaa ams to improve Indias maritime infrastructure by modenizing
existing mgjor and mnor potts of India and stting up nev poits
» Prime objectives of Project Sagamala
(a) to promote pott-led direct and indirect development
(b) to provide infrastructure to trangport goodsto and from ports quickly, efficiently and
cog-effectively

e The Sagamala initiative will address chdlenges by focusng on three pillars of
development, nanely

(a) Suppoting and enabling Port-led Development through appropriate policy and
inditutiond interventions and providing for an institutiond framework for ensuring inter-
agency and ministries/departments/states’ collaboration for integrated development

(b) Port Infrastructure Enhancement, induding modenization and stting up of new ports

(c) Efficient Evacudion o and from hinterland

e A AT ) ;
% w. Coastal districts = Westeensa
Q‘T—H ff L =250 millon lve within 50 “‘1‘,: A Ea

\J/; by ot thie vl
Gujara ® 3,600 fisting vilages f,/

* 12 magor parls @nd Orissa
185 minor ports
Maharashira W
* 4120 =0 ki ol
ma I'rgl'l:l'u'EE o L
3 Andhra
Goa B Pradesh
-
=3
Kamataka &
; =
g
o . . =
£ E
5 Lo}
= Kerala =
= <
s

e Undea Project Sagarmala Shipping ministry has formed new Committee to setup two
major poits

1) Sagar, West Bengd

2) Dugagapatnam, Smandhma
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o An illugrative list of the kind of development projects tha could be undetaken in
Sagarmala initiative are -

1) Port-led indugrialization

2) Port based ubanization

3) Port based and mastal tourism and recreationd activities

4) Short-sea shipping coastal shipping and Inland Waterways Trangportation

5) Ship buiding, ship repar and ship recycling

6) Logistics parks, warehousing, maritime zones/services

7) Integration with hinterland hubs

8) Offshore storage, drilling pltforms

9) Specidization of ports in certain economic activities such as energy, containes,
chemicals, coal, agro produds, €c.

10)Offshore Renewable Energy Projects with base ports for ingallations

| ndian Airways
Nationdized in 1953 <ndian Airlines
Managed by Airport Authority of India (AAI)

GREEN INVESTMENT BROWN INVESTMENT
Fresh Investment i.e. to build up airport [Renovaion of old Airports
from scratch
Bangdore & Hyderabad Airports Delhi & Mumba Airports
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»MINERAL RESOURCES OF INDIA

Minegas genedly occur in the Earth’s crug in the form of ore. It is mined, extracted,
processed and utilised for the econonic benefits of the sodety. India has significant reserves of
mineras butthar distribution is highly uneven.

Mineral Beltsof India

Mineral Belt States covered Mineralsfound
Cod, Mica, Manganese,
Chottanagpur belt Jharkhawd, Bihar, Odisha, | Chromite, lImenite, ' Bauxite,
Chhatisgarh, WestBengal Iron, Coppe, Dolomite, china
clay, Limestone
. Manganese, Bauxite, Mica,
Midland bdt gngﬁgsgra;;eshMl?/ld;hy;agt?g esh, C_opper, Graphite, Limestone,
Ligniteand Marble
Gold, Iron ore, Chromite,
Andha Pradesh, Karnaaka, | Manganese, Lignite, Mica,
Southern belt Tamil nadu Bau>g?n¢a, Gypsu?n, Asbestos,
Dolomite, Ilmenite, Limestone
Coppe, Lead, Zinc, Uranium,
Western bet Rajasthan, Gujarath, Maharashtra | MIC&  Manganese,  Asbestos,
precious stones, minegra oil and
naural gas
Iron ore, I|Imenite, Zircon,

South western belt

Goa, Karnaaka, Kerala

Monaite, Garnet, Bauxite, Mica,
Limestone

Himalayan bdt

Jammu and
Uttarakhand, Assam

Kashmir,

Coppe, Lead, Zinc, Bismuth,
Bauxite, Antimony,  Nickel,
Cobdt, Tungsten, precious
stones, gold, silver, gypaum,
limestone, dodomite

Indian oc=an belt

Continental  shdf region of
Arabian sea and Bay of Bengal

Minerd ail, natural gas
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METALLIC MINERALS

lron
India stands first in iron ore reserves in Asia. Iron ore is mainly distributed in the
peninaular India.

Varieties of Iron Ore:
* Magnetite: The best qudity iron ore containing 72% of pure Iron.
o Hematite: Contains 60-70% of pure Iron
e Limonite: Contains 40-60% of pure Iron
o Sideite: Containsless than 40%o0f pure Iron

Iron Ore Minesin India

State Mines Typeof Iron Production

Chikmangalur(Bababudan .

Karnataka Hills, Kudremukh), I\Hﬂaer;lgtt:;[g 25%
Bellary(Sandup «
Cuttack, Keonjhar,

. Sundagah (Baonaigarh), . 0

Odisha Koraput, Haematite 22%
Mayurbhanj(Badampahar)

. Bastar(Bailadila), . 0
Chhattisgarh Durg(Dalli-Rjhaa) Haematite 20%
Goa North Goa venalie 16%

Bona Ragne, Singhbhum,
Naomandi, Datenganj, Magnetite, 0
Jharkhand Hazaribagh, Ranchi, Haematite 14%
Gurumahisani
M anganese

e Itisused for smelting of Iron and dso for making alloys containing Manganese.

e India has second largest manganese reserves after Zimbabwe.

e Indiaisthefifth largest producer of Manganese in theworld.

e Manganese reserves in India are found in Odisha (44%), Karnataka (22%), Madhya
Pradesh (13%), and Maharashtra (8%) among others.

e Asof 2011412, Mahaashtrais the leading producer of Manganese followed by Madhya
Pradesh, Odishaand Andhra Pradesh.
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Copper

It is widdy utilised by electrical indugdry for manufacturing wires and other electrical
equipments. It is dso added with gold to impart strength.

Magjor share of Coppe produdion comes from Madhya Pradesh(58%), Rajasthan(32%)
and Jhakhand(11%y).

Major coppe mining centres are at Singhbhum (Jharkhand), Malanjkhand(MP), Khetri-
Singhanaand Alwar(Ragjasthan),Kho- Daribaand Delwara-Kirovli.

Bauxite

It is the ore of Aluminium.

Major producers of Bauxite are Kalahandi and Koraput bdt of Odisha (36%), Gujarath
(20%), Maharashtra (13%) and hakhand (13%).

NALCO, BALCO and HINDALCO are major companies engaged in mining of Bauxite
in the county.

India’ s share in theworld gold production is less than onepercent.
Karnaaka is theleading producer of gold accouning for 99% of total produdion and the
rest comes from Jharkhand.

Major gold fields in India: Kolar (Karnaaka), Hutti (Karnaaka), Ramgiri (Andhra
Pradesh).

Other metallic minerals

Diamond is found in Panna bdt of Madhya Pradesh, Raichur-Gulbarga districts of
Karnaaka

Silver is produed from Zawar mines of Uda pur district of Rgjasthan.

More than 99% of Zinc produdion comes from Zawar area of Udapur district of
Rajasthan.

Galena theore of lead, is producd from Rajasthan (94%)

Odishahas the largest reserve of Nickel.

NON METALLIC MINERALS

India produces alarge number of nonmetallic mineras athoud only afew of them have

assumed as much indudrial and economic importance than tha of metallic minerals. Non
metallic minerals are used in a large variety of indugries; the mgor indudries beng cement,
fertilizers, dectricals, etc.
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Mica
e Mica'sinaulating propaties have madeit a valuable minera in electrical and electronics
indugry.
e It can withgand high voltage and hes low power loss factor.
e Indiacontributes about60 pe cent of world’s total produdion.
o Andhra Pradesh is thelargest mica produang state of India.

L imestone
* Limestoneisused for alarge variety of purposes. Of thetotal consumption, 75 per centis
used in cement indugry, 16 pe cent in iron and steel indudry and 4 per cent in the
chemical indudries. Rest of thelimestoneis used in pgoer, sugar, fertilizers, glass, rubbe
and ferromanganese industries.
e Over three-fourths of the total limestone produdion in Indiais from six states, Madhya
Pradesh, Rgasthan, Andhra Pradesh, Gujarat, Chhatisgarh and Tamil Nadu.

Asbestos
e Thename ‘Asbestos denotes two different minerals, nanely, Ampibole and Chrysotile.
o Chrysotile accounts for 80% of asbestos of commercial use.
o Andhra Pradesh is thelargest producer of Asbestos in India.

Dolomite
e Limestonewith more than 10%Magnesium is called Dolomite.
e TrueDolomite has about45% Magnesium.
e Dolomiteisusd in Ironand Seel indugry (more than 90%), followed by Fertilizer (4%),
Glass (2%) and dedl (1%).
o Chhatisgarh is the leading producer of Dolomite (28%), followed by Andhra Pradesh
(23%), Odisha(13%) and remaining 36% by other Sates.

Gypsum

e Gypaumismainly used in making Ammonia sulphate fertilizer and in cement indugry.
o Bulk of produdion of Gypsum comes from Rajasthan (99%) and the remaining 1% from
Jammu and Kashmir and Qujarat.

ATOMIC MINERALS

Uranium
o Uranium deposts occur in Jadugudaof Singohumand Hazaribagh districts of Jharkhand,
Gaya district of Bihar and Saharanpur district of Uttar Pradesh.
e Indiaaccount for only 2% of world Uranium produdion.
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Thorium

It isfound n the Monazite sandsof Placer deposts of coastal regions

Althoudh Monazite sands are foundin east and west coast, the largest concentrationis on
theKerala coast.

Thoriumis dso extracted from Thorianite.

Kerala, Jharkhand, Bihar, Tamil nadu and Rgjasthan are the maor producers of Thorium.

Beryllium

Beryllium oxideis used as modeator in nudear reactors.
India has sufficient reserves of Beryllium.

Lithium and Zirconium

Lithiumis alight metal which is distributed in the states of Jharkhand, Madhya Pradesh

and Rgasthan.
Zirconiumis foundin Kerala coasts and in aluvial deposts of Ranchi and Hazaribagh of

Jharkhand.

National Mineral Policy, 2008

Themain objectives of the policy includes,

Use of state-of-the-art technology for exploration.

Zero-waste mining.

Trangparency in dlocation of concessions

Independent Mining Administrative Tribund.

Audion of Ore bodies progpected a publc resporse.

A framework for sugainable development to take care of bio-diversity issues.
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» INDIAN INDUSTRIES

On the basis of size, capital investment, and labor force employed, indugries are classified as
large, medium, small scale, and cottage indudries. On the basis of ownership, indugries come
unde pubic sector, private sector, joint, and @moperative sector.

Indugries of strategic and naiond importance are usudly in the pubic sector.
Indugries are also classified on the basis of the use of thar produds such as basic goods
indudries, capital goods indugries, intermediate goods indugries, and consumer goods
indugries.

On the basis of raw materials used by the indudries — indudries are categorized as
agriculture-based indugries, forest-based indugries, mineral-based indudries, and indugrially
processed raw material-based indugries.

Location ofindugries isinfluenced by severa factors like access to raw materials, power,
market, capital, trangport, and labor, €c.

Establishment of iron and steel indugry in Bhilai (Chhatisgarh) and Rourkela (Odisha)
were based on deision © develop bakward tribal areas of the country.

Iron and Steel Industry
e The magor raw materias for the iron and steel indudries are iron ore, coking cod,
limestone dolomite, manganese, andfire clay.
e Magjoriron and deel industriesin Indiaare —

(&) TheTatalron and Seel plant (TISCO);

(b) Thelndian Iron and Seel Company (11SCO);

(c) Visvesvaraiyalronand Seel Works Ltd. (VISL);
(d) Rourkela Steel Plant;

(e) Bhilai Steel Plant;

(f) Durgapur Steel Plant; and

(g) Bokaro Sedl Plant.

o Some othe mgjor iron and dedl indudries are -
(a) Vizag Stedl Plant, in Vishakhapanam in Andhra Pradesh is thefirst port based plant
which darted opeating in 1992.
(b) The Vijaynaga Steel Plant a8 Hosgpee in Karnaaka was developed by usng
indigenoustechnology.
(c) TheSdem Steel Plant in Tamil Nadu was commissionad in 1982.
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e« TheRourkela Steel plant was set up in the year 1959 in the Sundagarh district of
Odishain oollaboration with Germany.

o TheBhilai Steel Plant was established in 1959 with Russian collaboration in Durg
District of Chhatisgarh.

o Durgapur Sted Plant was established in 1962in West Bengd, in collaboration with the
government of the United Kingdom

o Bokaro sted plant was set up in 1964 & Bokaro with Russian oollaboration.

Cotton Industry

» India was famousworldwide for the produdion of muslin, a very fine variety of cotton
cloth, alicos chintz, and oher different varieties of fine cotton doth.

e In 1854, the first modean cotton mll was established in Mumba.

o At present, the major centers of the cotton textile indugry are Ahmedabad, Bhiwandi,
Solapur, Kolhapur, Nagpur, Indore, and Ujain.

o Tamil Nadu has the largest nunber of mills; however, mog of them produce yarn rather
than doth.

o Davangere, Hubbadli, Ballari, Mysuru, and Bengaluru are important cotton growing
regionsin Karnataka.

Sugar Industry
+ With more than onethird of the total produdion, Maharashtra has emerged as a leading
sugar producer in the country.
o Uttar Pradesh is the second largest producr of sugar.

Petrochemical | ndustry
 Many items are derived from crude peroleum, which provide raw materials for many
new indugries; hence, these are collectively known as petrochemical indugdries.
o Petrochemica indudries are categorized as polymers, synthetic fibers, elastomers, and
surfactant intermediate indudries.
¢ Mumba isthe hub ofperochemical indudries.
o Three organizations which are working in the perochemica sector unde the
administrative control of the Department of Chemicals and Petrochemicals are -
(@ Thelndian Petrochemical Corporation Limited (IPCL);
(b) The Petrofils Coopeative Limited (PCL);
(c) TheCentral Inditute of Plastic Engineering and Technology (CIPET).
(d) TheNational Organic Chemicals Industries Limited(NOCIL), established as
private sector in 1961.
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| nfor mation T echnology

e The Information Techndogy (IT)
revolution opened up new Y
possibilities of economic and e R L imEA
sodal trandormation. . 7 L

e The IT software and services : "
indudry account for amos 2% of - g Py
India’'s GDP. Talis e i

Industrial Policy i BARE

e The new Industrial Policy was ; :
implemented in 1991.

e The new indudria policy has
three man dimensons -
liberalization, privatization, and
globdization. - :

e Within this new indudria policy, . e i ST
measures initiated are — abolition i e B
of indugrial licensng, free entry
to foreign technology; foreign investment policy; access to capital market; open trade
abolition of phased manufacturing program; and liberalized indugrial location piogram.

o Globdization meansintegrating the econony of the county with the world econony.

| ndustrial Regions

India has eight major indugrial regionsnamely (as shown on hemap gven bdow) -
e Mumba-PuneRegion,

Hudi Region,

Bengaluru-Tamil Nadu Region,

Guijarat Region,

Chhotanagpur Region,

Visha&khagpanam-Guntur Region,

Gurgaon-Delhi-Meerut Region, and

Kollam-Thiruvananthgouram Region.
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> CENSUS 2011

Census opeaations started in India long back
during the period of the Maurya dynasty. It was 5| |l| = 2011
systematized during the years 1865 to 1872, .Nw.ﬁ. S OF INDIA
thoudh it has been conduded uninterruptedly
from the year 1881 béng a trusworthy resource
of information.

The Indian Census is the mog credible source
of information on Demography (Population
characteristics), Econonic Activity, Literacy and
Education, Housng & Household Amenities,
Urbanisation, Fertility and Mortality, Scheduled
Castes and Scheduled Tribes, Language
Religion, Migration, Disability and many other sodo-cultural and demographic data since 1872.
Census 2011is the 15th Nationd Censusof the County. Thisis the only source of primary data
in the village, town and ward level, it provides vauable information for planning and
formulation policies for Central and the State Governments and is widdy used by Nationd and
Internationd Agendes, scholars, busness people, indugrialists, and many more.

SOURCES

Population —

e India’s total popuktion standsat 1.21 billion, which is 17.7 per cent more than the last
decade, and growth of females was higher than that of males.

e Therewas an increase of 90.97million males and increase of 90.99million females. The
growth rate of females was 18.3 pe cent which is highe than males — 17.1 per
cent. India's popuktion grew by 17.7 per cent during 200111, agang 21.5 pe cent in
the previousdecade

* Amongthe mgor states, highest decadal growth in popuktion has been recorded in Bihar
(25.4 pe cent) while 14 states and Union Territories have recorded popuktion growth
above20 pe cent.
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Rural and urban population —

Altogether, 833.5million personslive in rura area as per Census 2011, which was more
than two-third of the total popuktion, while 377.1million personslive in urban aress.
Urban propotion has goneup from 17.3 pe cent in 1951 to 31.2 per cent in 2011
Empowered Action Group (EAG) states have lower urban propottion (21.1 per cent) in
compaison  NonEAG states (39.7 pe cent).

Highest propottion of urban popuktionisin NCT Delhi (97.5per cent). Topfive statesin
share of urban popuktion are Goa (62.2 per cent), Mizoram (52.1 pe cent), Tamil Nadu
(48.4 pe cent), Kerala (47.7 pe cent) and Maharashtra (45.2 pe cent).

Literacy —

Literacy rate in Indiain 2011has increased by 8 per cent to 73 per cent in compaison to
64.8 pe centin 2001.

While male literacy rate standsat 80.9 pe cent — which is 5.6 per cent more than the
previouscensus thefemale literacy rate standsat 64.6per cent— an increase of 10.9per
cent than 2001.

Thehighest increase took place in Dadra and Nagar Haveli by 18.6points (from 57.6 per
cent to 76.2per cent), Bihar by 14.8points (from 47.0 per cent to 61.8 per cent), Tripura
by 14.0 ponts (from 73.2pea centto 87.2 pe cent)

Improvement in female literacy is higher than males in al states and UTs, except
Mizoram (where it is same in boh males and females) during 2001411.

The gap between literacy rate in urban and rural areas is steadily declining in every
census Gende gap in literacy rate is steadily declining in every census In Census 2011,
thegg dandsat 16.3 ponts.

Top five states and UTs, where literacy rate is the highest, are Kerala (94 per cent),
Lakshadweep (91.8 per cent), Mizoram (91.3 pe cent), Goa (88.7 pe cent) and Tripura
(87.2)

The bottom five states and UTs are Bihar (61.8 per cent), Arunachal Pradesh (65.4 per
cent), Ragjasthan (66.1 per cent), Jharkhand (664 per cent) and Andhra Pradesh (67 per
cent).

Litermoy Hate bn Doadia

Fortal Merwomy Litefacy Rats

Btplems

Faoppales

Mbijlieest Literacy Aale in Slate .

Lovewesl Litonary Bale i Stato a[]4%

Highibest LiEracy Wate o 07
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Density —

o Thedengty of popuktion in the county has also increased from 325in 2001 to 382in
2011 in per sqg km. Among the mgjor states, Bihar occupies the first podtion with a
dengty of 1106, sirpassing West Bengal which occupied thefirst postion durng 2001.

e Dédhi (11,320) tumns out to be the mog densaly inhabited followed by Chandigarh
(9,258) among al states and UT’s, both in 2001 and 2011 Census The minimum
popuktion dendty works outin Arunachd Pradesh (17) for both 2001 ad 2011 Gnsus

Sex ratio —

e The sex ratio of popuktion in the county in 2011 stands at 940 female againg 1000
males, which is 10 per cent more than the last census when the nunber female per
thousnd male stood at 933. Haryana has the dubious distincion of having the worst
male-female ratio anong dl states while Kerala fares the best.

e The nunmber of females pa 1000 males in Haryanain 2011 stands at 879 followed by
Jammu and Kashmir (889 female) and Runjab (895 females).

e The other two worst-performing states in terms of skewed sex ration are Uttar Pradesh
(912 females) and Bihar (918 females).

o Fivetop peaforming states in terms of sex ratio were Kerala (1,084females), Tamil Nadu
(996), Andhra Pradesh (993), Chhattisgarh (991), Odisha (979).

Sex Watio [Faniales geer OO0 06l e )
Serm ratha by Inadua
Hil;hl—_u'l. s FEtivr iy ETaTo ] ol b5
Lomeinrel sare rad o dn sbale

Mkplhest sorm ralbo din LFT el
L arwiassl datw rul o ben TN

CH (08 years ) sex ratio

MHigliest chdld [8-6] s ratu in state

L erwde-ut o Ayyiad |:I'.I- ) X ratio rm slale

Child population —
» Child popuktion in the age of O to 6 years has seen an increase of 0.4 per cent to 1645
million in 2011 fom 1638 million in 2001.
e Thechild popuktion (0-6) isamog stationay. In 17 states and UTSs, the child popuktion
has declined in 2011 ompared to 2001.
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With the declaration of sex ratio in the age group 0-6, the Census authorities tried to
bring out the recent changes in the society in its attitude and outiook towards the girl
child. It was dso an indicator of the likely future trendsof sex ratio in the popuktion.
There has been adecline of 8 per cent in the sex ratio of 0-6 age group.In 2011,thechild
sex ratio (0-6) standsat 919 female agang 1000 male in comparison to 927 females in
2001.

Male child (0-6) popuktion has increased whereas female child popuktion has decreased
during 200141. Eight states, Jammu and Kashmir, Ragasthan, Uttar Pradesh, Bihar,
Jhakhand, Arunacha Pradesh, Mizoram, and Meghalaya have proportion of child
popuktion nore than 15 pe cent.

The worst performing states in regard to sex ration in the age group of 0 to 6 years are
Haryana (834 females), Punjab (846), Jammu and Kashmir (862), Rajasthan (888) and
Guijarat (890).

The best performing states are Chhatisgarh (969), Kerala (964) Assam (962) West
Bengal (956) Jnharkhand (948) and Karnaaka (948).

Religious demographics —

Thereligiousdaa on India Census 2011was released by the Government of India on 25

Augug 2015.Hindusare 79.8% (966.3million), while Mudims are 14.23% (172.2million) in
India. For the first time, a “No religion” category was added in the 2011 census 2.87 million
Were classified as people bdongng to “No Religion” in India in the 2011 census. — 0.24% of
India’ s popuktion of 1.21 billion. Given bdow is the decade-by-decade religiouscompostion of
India till the 2011 census There are six religionsin India tha have been awarded “Nationd
Minority” status— Mudims, Christians Skhs Jains Buddhsts and Rarsis.

K ey findings of 2011 census
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WORLD GEOGRAPHY

»AFRICA — PHYSICAL GEOGRAPHY AND
MINERAL RESOURCES

Area: 3,03,35,000@. km (20.4%o0f total area Madagascar and oher islands of Africa)
Population: 778.5 mllion

Latitude: 37031N to 34052S

Longitude: 25011W to 51024E

Size: Second krgest continent after Asiaand ninetimes the size of India.

Situation: Situated to the south of Europe and south west of Asia. It is boundby the
Mediterranean Sea in the north, the Atlantic Ocean in the west and southwest, the Indian
Ocean in the east and the Red Sea in the northeast. Africa bdongs to al the four
hemisphees and bulk of the continent lies in tropics. It is joined to Asia by the narrow
Isthmus of Suez and separated from Eurasia at three different points (Strait of Gibraltar,
Suez Cand and Strait of Bab-el-Mandeb). The only continent which is crossed by Tropic
of Cancer, Equéaor and Tropic of Capricorn

Africaiscalled asthe“Dark Continent’ because the greater part of itsvast interior remained little known to
the outside world until the last century.

PRINCIFAL COUNTRIES

Algeria, Angole, Benmin,
Botawana, Burkina Faszo,
Burundi, Cameron, Caps
Verdn, Central African
Republic, Chad, Comoros,
Conpgo, Cote D lvoice, Dfibouti,
Egypt. Equatorial Guinea,
Eritrea, Ethiocpia, Gabon,
Gamhbia, Ghana, Guinua,
Guinea Bizsaua, Kenyn,
Lesotho, Liberin, Libya,
Madagnscar, Malawi, Mnali,
Mauritanin, Msuriiios,
Maroccao, Mozambigue,
Mimibia, Niger, MNigeria,
Rwanda, Sac Tome &
Principle, Sencgal,
Seychelles, Siarra Leogne,
Somnlia, South Africa, Sudan,
Swaziland, Tanzamis, Togo,
Tunisia, Uganda, Congo,
Zambin, Zimbabwe.

W Eeeathsl exteat, Rorik-Sauth © T6FS en
B Ommateat exionr, East-West @ 7060 Em
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| mportant Seas/ Ocean Channels around Africa:

Name L ocation African Countries Along the Sea
Mediterranean Sea North of Africa Morocco, Algeria, Tunisia, Libya, Egypt.
It separates Africa from
Europe

Region around are
known for its distinct

climate.
Red Sea North East of Africa Egypt, Sudan, Eitrea and Djibout.
It separates Africa from
Asia
Indian Ocean East of Africa Somalia, Kenya, Tanzania, Mozambique
and Suth Africa
Atlantic ocean West of Africa Morocco, Western Sahara, Mauritania,
Senegd, Gambia, Guinea Bissau,
Guinea, Sierra Leone, and Liberia, Ivory
Coast, Ghana Togo, Benin, Nigeria,
Camernoon, Equaoria Guniea, Gabon,
Congo, Zaire, Angola, Namibia, South
Africa
M ozambigue Channel East of Mozambique Mozambique (West) and Madagascar
(East).
| mportant Gulfs and Bays
Name L ocation
Gulf of Guinea South of Ivory coast, Ghana Togo, Benin, Nigeria, Cameroon and
Equaorid
Guineain the Atlantic Ocean.
Walvis Bay West of Namibia, Atlantic Ocean
Maputo Bay South East of Mozambique, Indian Ocean.
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| mportant Straits

Name Separ ates Connects
Strait of Gibraltar | Europefrom Africa Mediterranean  Sea  with
Atlantic Ocean.
Strait of Bab-el- | Djiboui  (Africa) from| Red Seawith Gulf of Aden.
Mandeb Yemen (Asia)
Coasts of Africa Counties
Grain Coast SierraLeone and Liberia
Ivory Coast Ivory Coast
Gold Coast Ghana
Slave Coast Togo, Benin and Nigeria
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| mportant L akes

Name

| nfor mation

Lakes from South
to North

L akeKariba Southernmost lake which is located on the Zambezi River in Zambia.
One of the biggest man-made lake where
commercial fishing is done
Largest producer of hydrodectricity in Africa.

LakeNayasa(Lake | Rift valley lake, which lies dong the Malawi, Mozambique and

Malawi) Tanzania
Third largest lake in Africa.

L ake Mweru A small lake which lies along the border of Demoaratic Republic of
Cong (Zaire) and Zambia.

LakeTanganyika | Rift valey lake which lies dongthe Tanzania, Zaire and Zambia.
World’s second degpest lake (1435m ) after Ozero, Baikal and also
the second lrgest lake of Africa.

It lies 2500 mabove sea level.

Lake Edward

Located beéween Ugandaand Democratic Republic of Congp.

Lake Victoria
Area: 68,880 0.
km.

Max. depth : 80 m.

Largest lake of Africa which is located between Uganda Keyna and
Tanzania

Source of White Nile River.

It does notliein therift valey.

A large lake through which equaor pass.

World’s third largest lake after Caspian Sea and Lake Supeior.

It contains numerousislandscoral reefs.

Lake Turkana | Rjft vadley lake of Kenya
(Lak Rudoalf)
Lake Tana Lake situated in the Ethiopian highlands
Source of Blue Nile River.
L ake Nasser Lake lies on he River Nile.
Man-made lake, which is located baween Egypt and sidan.
Lake Chad

Largest lake (shdlow fresh water lake) of Saharain chad.
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Actudly an example of deflation hollow which is formed dueto wind
eroson.

A lake of inland diainage where the Chari River drains

One of the largest man-made lakes on he River Voltain Ghana
Located in Djibout.

Thelowest point in Africa.

Lake Volta
Lake Assal

| mportant Rivers

NIGER RIVER
Source @ Cnadirsea
Oatflowr ; Culf of Gradines

It starts in Sierva Leone oo morth-aatt
through puine and Mali tarms sowth-

ZAMBEZI RIVER
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| mportant M ountains and Plateaus:

Name

| nformation

Atlas Mountains

Divided into five separate
running to each other-

High (Haut) AtlasMts
Anti-Atlas

Middle Atlas

Sahara Atlas

Maritime Atlas

Highest peak- Jbd Toubkd (4165m) located in High Atlas

Mountins.

Dominates in therugged county of Morocco

These mountins sweep across the centre from north east to
south-west and rising 2,750 m in the Middle Atlas to over
4,000m in the High Atlas and to the south the Anti- Atlas
(the uplifted edge of the Saharan platform) reaches 2,000 m

An example of Fold Mountain.
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Ethiopian Highlands
Highest peak: Ras Dashan
(4,620m) is the Africa’s third
highest pesk.

High plateau of volcanic origin.

The high plateau is split by the Great Rift valley along a
north east-southwest line

Source of the Blue Nite River.

Mt. Kenya (5,200 m)

Africa’ s second highest peak, volcanic in origin.

Mt. Elgon (4,210 m)

Mighly peak of Kenya, lies on he Uganda border.

Mt. Kilimanjaro (5,895 m)

Also known as MountKibo.

It sandsalone notapart of mountin range.

Africa s highest pesk located in Tanzania.

An example of extind volcanoes.

Coffeeis grown on te dopes of Kilimanjaro.

Jug 322 km from the equator, mountain peaks covered with
perpetud snow throughout the year.

Drakensberg Scarpland

High escarpment in Southeast Africa caused by lava flow.

An example of continenta plateau, formed due to
eparogenesis (continental building) movement.

From the escarpment rim, the land slopes inwards down to
the Kalahari desert in the north.

Mount Rouwenzori
m)

(5,109

Situated ner the Lake Mobutu or Lake Albet in Zaire.
Known as the‘The Mountains of the Moon'.

Mount Cameroon (4,070 m)

Only active volcanic mountin of Africa, dominaes the
coastline of Cameroon.

Known for iron ore deposits.

Wettest place in Africadongdopes of Mt. Cameroon.

Tibesti Massif (3,400 m)

Desart Mountins which is situaed in the south east of
Sahaain Northern Chad.

Ahaggar Massif

Desert mountains of Algeria.

Bomi and Nibas hills

Themain hills of Liberia, known for Iron ae deposits.

Katanga Plateau

One of the largest coppe and diamond produadng region of
Zaire.

Jos Plateau

The northern hdf of Nigeria condsts of undulating Jos
Plateau which rises to over 1,500 min the centre.
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Tin isthe main mineral of this region.

Mount Sinai Desert mountin of Egypt

Sahara desert Lies between 150 bp 3® N latitudes.

The largest stretch of desert, which is 5150 km from east to
west and & least 1610 km in aea

Erg: Sandy desert of Sahara (9.1 sq. km) is undulating plain
of sand, poduced by wind dgostion.

Hamada Rocdky desert of Saharais bare rock surface formed
by deflation.

Cities located in the desert fringe are Zinder (Niger),
Timbuktu (Mali), Kano (Nigeria), and Kumasi (Ghana).
Libyan desert Vast arid land of north-east of Africain Libya.

Serir: Stony desert of Libyais covered with boulders, angular
pebbles and gravels which have been produced by high
diurnd temperature range.

Arabian desert Arid region of North-East Egypt.

Nubian desert It is an extenson of Sahara which occupies a third of the
Sudan’s territory in the north.

Namib desert A narrow, dunecovered desert bdt, runs1,600km aongthe
entire Atlantic Sea board of Namibia.

Kalahari desert Semi desert region of Botswana lies to the east of Namib
desert.

Home of one of the Africa’s oldest races, the Kaahai
Bushmen.

AFRICA’'SNATURAL RESOURCES

Africaisakey territory on theglobal map. Rich in oil and ndural resources, the continent
holds a strategic postion.

Rich in oil and natural resources, Africais the world's fastest-growing region for foreign
direct investment. It has approximately 30 pe&cent of the earth's remaining mineral resources.
It's home to more than 40 different naionsand around 2,000languages. Sub-Saharan Africa has
six of the world's 10 fastest-growing econonies. North Africa has vast oil and naural gas
deposts, the Sahara holds the mog strategic nudear ore, and resources such as coltan, gold, and
coppe, anong many others, are abundant on the continent.

Page 264

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
. North Bangalore-560079, Mob:9513804777/9513809777

Theregionisfull of promise and untapped riches - from oil and minerals and land to vast
amount of people capital - yet, it has struggled snce colonial timesto truly realise its potential.

Oil and gas
Africa is home to five of the world's top oil-produdgng counties, with an estimated 57
percent of Africa's export earnings from hydrocarbons

e Algeria, Angola, Cameroon, Chad, Republic of Congop, Egypt, Eritrea, Gabon, Ghana,
Kenya, Libya, Nigeria, South Sudan, Sudan, Tunisia, and Mozambiqueare al rich in oll
and ga.

e Proven oil reserves have grown by almos 150 percent, increasing from 53.4 billion
barels snce 1980, b 130.3 Wilion barels by theend of2012.

e Theregionishome to five of the top 30 oil-producng counties in theworld, and nearly
$2tn of investments is expected by 2036.
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Other resources
Besides oil and gas, Africaisrich in preciousmineras, forests and:
e Diamonds: Angola, Botswana Centra African Republic, Democratic Republic of
Cong.
Gold: Benin, BurkinaFaso, Djiboui, Mali, South Africa, Tanzania.
Nickel and Uranium: Burundi.
Pozzolana: Cape Verde.
Fish: Comoros Guinea-Bissau, Mauritius Sao Tome and Rindpe, Senegd, Seychdles.
Timber: Liberia.
Titanium: Gambia.
Graphite Madagascar.
Tobacco: Maawi.
Iron Ore: Mauritania.
Phosphates: Western Sahara, Morocco.
Aluminum and Gas: Guinea, Mozambique
Cooper: Ugandg Zambia.

Major coal deposits exist in southern Africa, North Africa, Zaire, and Nigeria. And North
Africais awash in petroleum reserves, paticularly in Libya, Algeria, Egypt, and Tunisia. Nigeria
is the biggest petroleum producer in West Africa, but Cameroon, Gabon, and the Congo aso
contain oil reserves. There are also pdroleum reserves in outhern Africa, chiefly in Angola.

In South Africa uranium is to be found side-by-side with gold, thus decreasing cods of
produdion. Uranium deposts are also foundin Niger, Gabon, Zaire, and Namibia. South Africa
alonecontains hdf the world's gold reserves.
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»EUROPE — PHYSICAL GEOGRAPHY AND
MINERAL RESOURCES

Area: 1,04,98,000¢. km.

Population: 60 @rers

Latitude: 34051N to 81047N

Longitude: 24033W to 69003

Size: Second snallest continent in theworld in area, ater America.

Situation: Europeis situated between Ural Mountinsin the east and the Atlantic Ocean
in the west, in the west of Asia, and north of Africa. To the north of Europelies Arctic
Ocean, to the south lies the Mediterranean Sea, the Black Sea and the Caucasus
Mountainsand o the East Ural Mountins and the Caspian Sea.

Europeand Asia as onecommon landmess, is known as ‘Eurasia’.

FRINCIPAL COUNTRIES

Albanin, Andorra, Armenia,
Aurtrin, Azerbaiian, Belarus,
Balgiam, Bosn:a-Herzegovine,
Bulgaria, Croatia, Czech
Republic, Denmark, Estonis,
Finland, France, Georgia,
Germany, Greece, Hungary,
Iesland, [raland, [taly, Latyia,
Lischtenstein, Lithuania,
Laembourg, Macedonia, Moda,
Maoldeva, Monnco, Netherlands,
Norway, Foland, Poriugal,
Romania, Russin, San Marino,
Slevakia, Slovenia, Spain,
Swaden, Switzeriand, Ukraine,
United Kingdom, Vatican ity
State; Yogosiavin,
Commiries of Scandinmmia

Ireland, Denmark, Norway,
Sweden, Finland are collecuvely

» Createst extent, Morth-Sourh - 300 ke
Boromtest gxrent, Eugt-Weet - 2600 km
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NAME SEPARATES PART OF SEA OR OCEAN
Gulf of Riga Estoniaand Latvia Baltic Sea
Gulf of Finland Finland and Estonia Baltic Sea.
Gulf of Bothnia Sweden and Finland Baltic Sea.
English Channd Britain and San Atlantic Ocean
Bay Biscay France and Soain Atlantic Ocean
Gulf of Lions Liesto the south of France Mediterranean Sea.
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NAME

LOCATION, (PART OF
OCEAN)

RIVERS DRAINING
INTO
THEM

M editer ranean Sea

Separates Europe from Africa,
Strait of Gibrater conrects it
to the Atlantic Ocean.

Tiber
Rhone
Ebro (Span)

(Italy)
(France)

White Sea

North of Russia, Arctic Ocean

Mezen, N. Divina and
Onega

Baltic Sea North Sea
Wide continental shdves of
North Sea, called as Dogger Bank
is one of the mog produdive
regionsfor fishing in theworld.
North sea is conneted to the
Baltic Sea through Kiel Cand.

Atlantic Ocean
East of the United Kingdom,
Atlantic Ocean

Vistulaand Cde
Elbe and Weser (Germany)
and Rhine (Netherland)

Irish Sea

Lies between Great Britain and
Ireland, Atlantic Ocean.

Adriatic Sea North east of Italy, | Po (Italy.)
Mediterranean Sea
lonian Sea Lies between Greece and Italy,
Mediterranean Sea.
Black Sea Separates Europefrom Asia Dnepr, Dnger, Danube
Sea of Azov South east of Ukraing North of | Don.

Black Sea

Sea of Marmara

South west of Black Sea

Connects Black Sea and
Aegean Sea

Aegean Sea

Lies beween Greece and
Anaolia Peninaula (Turkey),
Mediterranean Sea.
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the
Mediterranean’).

NAME SEPARATES CONNECTS
Strait of Gibralter Europeand Africa Mediterranean Sea with Atlantic
(Known as ‘Key to Ocean.

Strait of Bonifacio

Sardina idands (Itay) and
Corsica (France)

Tyrhenian Sea with Mediterranean
Sea.

Strait of Messina

Sicily and Reninaular Italy

Tyrhenian Sea with Mediterranean
Sea.

Strait of Otranto Italy and Balkan Peninsula Adriatic Seawith lonian Sea.

Bogporus Strait Istanbul and Andolia | Black Seawith Sea of Marmara.
Peninsula (Turkey)

Strait of Kerch Kerch (Ukraine) and Russia Sea of Azov with Black Sea.

Dardanelles Strait

Bakan Peninaula and Antolia
Peninaula

Sea of Marmarawith Aegean Sea.

| mportant Rivers of Europe
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Orher River of Enrape O efloor City S
Located
Rhone [Guilf of Lioms) Lyon [France)

= It flows theough Lake Geneva of Soatzerland

Iis tmbutary Saone meet near Lyon of France

Ebro (Spaun) Cantabanan Mountain Mediterranean Zaragora
Sea [Spain)

Guadalgquivir [Spain) Atlantic Ocean. | Sewille
[Spain)

Tagas (Spain and Portugal) Atlantic Ocean Lisbon
I_Pﬂrtu._gﬂlj

Dhares Atlantic Ocean Chporto
[Portugal)

. Dwours basin is known for wine (Port wineg) in west Portugal.

Wenar North Sea Bremen
[{Grermany)

=  Flows in Germany.

*  Bremerhaven [Germany) hies on its mouth.

Elbe North Sea Dresden and
Magdeburg

=  River flows in Germany

* Hamburg (Germany] 1s located on 1ts mouth.

Oder

- Follewrs almost the border of Germany of Polant f Baltic

SeafStettin

Wista (Vistula) Baltic Sea Warsamr, the

capital city.
Flows i Poland
NORTH FLOWING RIVERS INFORMATION

FROM WEST TO EAST

Onega, N. Dvina, and Mezen

Flows through European Plain into the White

Sea
SOUTH EAST SOURCE OUTFLOW CITY LOCATED
FLOWING RIVER
Volga (Europés longest | Valdas Plateau | Caspian Sea Saratov, Volgograd
river, 3,690kn)
Don Tula (Black | Sea of Azov
Sea) Rogov.
Dnepr Vada Hill Black Sea Kiev, Dnepropetrovsk
Dnester -- Black Sea --
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part

world

Danube

If flows in Middle Europe
through Audria, Slov&ia
Hungay and the northen

Romania
It is the only river in the

corsses right countries.

of Yogodavia and

which touches or

Black
(Germany)

Forest | Black Sea

Black Sea Linz, Viena,
Budaest, Belgrade

RHINE

Sonrce : Alps (Switzerland), south
of Lake Constance

Omtflow: North Sea

It flows in the rift valley
through Switzerland,
Liechtenstein, Austria,
Gernmany, and Netherlands,
where the delta is located.

From the city of Brussels it
murns north and serves as the
boundary betereen France and
Germany.

Cities located : Mannheim,
Ludwig, Shafen., Heidelberg.
Wieshaden, Mainz,
Drasseldorf, Cologne. Four are
on important Ehina
tributaries-Essen on the
Ruhr, Wuppertal on the
Wupper. Frankfurt on the
Main, and Stuttgart on the
Neckar, Bonn (Germany) and
FRotterdam [Netherland).

The busiest inland water way
of Europs.

e,

MONT RS2 B A

EHEF ~ERE = ]

FHEFTT

wERE DG
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Kjolen Mountain

Running in north-
south direction
alomg the border of

WESTERM
EUROPE

Norway and
Sweden.

Fennine

+ The Central
upland region of
Great Britain.

Cantabarian

« Mountain chailn
I¥ing in northern
Spain.

* Extends in east-
west direction.
Sierra Morena,

Sierra Nevada

«  The Guadalguivir
river drains
betweesn these two
mountain chains
of Spain.

+ Sierra Nevada
contains country’'s
highest
Mulhacean
{2.478m).

", = S S——

//f AFRICA
e

- ﬂ_ N g Dy fa . -
*

*

MOUNTAIN VESUVIUS
A volcanic mountin lying in Neples (Italy.)
APPENNINES
Mountin chan extending from the western
Alpsto the southern tip of mainland in Italy.
An example of limestonenhillls, which is well
known for wine (Asti) in piedmont district of
Italy.
VOSGES
Liesin France and sparate it from Italy.
An example of Block mountain.

ALPS
Lies in the south-eastern pat of
France and spaates it from Italy.
Mount Blanc (4,807 m) is the
highest peak of Alps lies in
France.

The Alps acts as giant watershed
in Switzerland.

MOUNT ETNA

A volcanic mouniin of Sicily
(Italy.)
Example of paasitic volcanic
cone

DINARIC ALPS
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Lies along the north-east coast of

Adriatic Sea.
CARPATHIAN
L .. . CAUCAsUsS
Runnin in northwest-southeast direction in _ )
) ) Lies to the north of Georgia,
the counties of Poland, Ukraine and B
i Azerbajan.
Romania )
Separates Asia from Europe
BALKAN . .
_ L ) Mount Elbrus in the Caucasus is
Runsin east-west direction in Bulgaia. _ _
the highest moun@in pesk of
PINDUS

Europe
BLACK FOREST

Block mountin of Germany.
MOUNT STROMBOLI

The baren limestone chan, runnine north
west-southeast andrising o 2,500 m
Conditutes the prindpd mounian chan of

Greece. )
An example of composte
URAL :
: volcanic cone.
Average haght beween 500 and 800 m .
) Known as the ‘Light house of the
Forms the naura bounday beween Asia .
Mediterranean’.
and
| mportant Peninsulas
NAME INFORMATION
Iberian  Peninaula  or | Surroundel by Bay of Biscay, Mediterranean Sea and
Spanish Fateau Atlantic Ocean.
Balkan Peninaula Surroundel by Black Sea, Aegean Sea, and Adriatic
Kola Peninaula Sea
Consst of Bulgaria, Macedonia, Albaniaand Greece.
Surroundel by White Sea and Arctic Ocean in Russia.
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IMPORTANT MINERAL RESOURCES

Europeis theleading producer of iron-ore in the world. The counties with large deposts
of iron ore are Russia, Ukraing, Sweden and France. Mineals deposts of coppe, lead, zinc,
manganese and nickel are found n eastern Europe and European Russia.

Lignite

Several European counties are investigding in lignite minera indugry, despite the fact
tha the indudry faces declining profit margins in compdition with low-carbon energy
produdion. The globd lignite produdion is approximately one billion metric tonsin 2012, with
major produdion coming from Europe, the continent accounts for roughly 40% in lithium
reserves. The Kosovar lignite mines are operated at one of the mog strategic lignite deposts in
Europe dueto its geologica condtions

In terms of lignite production, Greece ranks seventh worldwide and third in EU after
Germany, based on the total lignite reserves in the county and the planned future consumption
rate, it is estimated that the reserves in the county could last for more than 45 years. Polandis
oneof thelargest lignite reserves in the EU, with around1.4 billion tonsof lignite in the country,
and an additiond 22.1 bllion tonsin economic reserves.

Gold

The northern pat of Europe in paticular Sweden and Finland, has shown to be an area
with an abundance and large potential for gold mining. According to the magazine Tekniikka ja
Talous Fnland ha overtaken Sveden to become oneof the largest producer of gold in Europe
which is located in Kittila and is owned by the Canadian company Agnico Eagle, will be
expandad out and, as a result, its produdion will increase to 6,000 kilograms pe year. In the
13th and 14t centuries, Bohamia was oneof themain regionsof gold produdion in Europe

Coal

Thetotal produdion of cod in Europeis about15.14 million tons trandating to 3.9% of
thetotal cod produced in the world, cod is preferred as a source of energy, dueto its low cost
compared to pdroleum and naural gases. Europe's cod indudry continues its downward spira
as 25% of EU counties have now shut down its mines to the energy source, scientist estimate
tha more than 80% of globd coa reserves should stay unbumned in order to limit globd
warmingto 2 °C(36 F).

Iron ore

Sweden accounts for 91% of the continent's ore, in 2014 Swedish ore produdion broke a
new record for the fifth year in a row; the increase was 2% from the previous year, and
produdion amounted to amog 89.1milliontons Of al the globd market mining of ore, eastern
Europewas the smallest region accouning around just 1% of the market, the use of roboss in the
metal ore mining indudry is improving the efficiency and produdivity of mines and reduaes
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opeationd cods. The EU metallic mining sector produces a wide range of ores yielding metal
subdances.

»NORTH AMERICA — PHYSICAL
GEOGRAPHY AND MINERAL RESOURCES

e Area 2,42,38,0006. km (induding Greenland and the Caribbean Islands).
e Population: 13.6 mllion
e | atitude: 70 12 N to 830 38N
e Longitude: 120 08 W to 1720 30W
e Situation: North America is surroundel by the Atlantic Ocean in the east, Gulf of
Mexico in the south, the Pacific Ocean in the west and the Arctic Ocean in the north. To
the north it is separated from the easternmog tip of Siberia by the Bering Strait. Size :
third largest continent after Asia and Africa.
Mast BaSrErly polnt:
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Important Seas, Bays and Gulls

Nime

Location and Related lnformation

Part of Ocean

Beaufort Sen

Narth of Canacda.

Arctle Ocean

Gulf of Boothin

Between Boothia Peninsuls and Baffin [sland, North of Canada

Arclle Qcean

Baffin Bay

Between Greenlind and Baffin [sland,

Atlantle Ocean
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Nam e Location and Related Information Part of Ocean

Hudson Bay Naorth of Canad:a Atlantic Ocean

James Boy Morth of Canada Atlantic Ocean

Lobrador Sea East of Labracior, Conadn Atlontic Qoean

Gl of St Naorthest of 1354 Atlantic Ocoan

Loawnrance St. Lawrence River droins.

Bay of Funcly Between New Brunswick and and Nova Scotia Atlantic Ocean
Site of hghest tides

Chesapeale Bay EBetwesn Virginia and Maoaryland (Longest ofishore bar Atlaotic Ocean
in the world

CGhalfl of Mexico Eost of Central America Ationntic Ooenmn

Mississippl River dirnlns.

Giuilf of Campeche

Eaxt of Mexico

Atlnntic

Gulf of Mexico,

oo

Gulf of Darien

Between Panamn City and Scuth America

Caribbean Sea,

Atlantic Oceon
Cartblbenn Seo Eastof Central America, koown for hwricane genceration Atlnotic Oocean
Gl of Ponoma Betwern: Centrod Americs and: Sourh Arnerics Ppoific Ocenm
Coranado Boy West of Costa Rico. Pocific Ocean
Gualf of Collfarnios Betwesn Lower Califormin and Weatern Mexico Pacific Coran

Caolorado river drmdns

Cinalf of Alasko South of Alnslcs. Pactfic Ocean
Bering Ses West of Alasko,. Between North America ard Asio Ppoific Oocenm

Ellesmere Island,
COueen Ellzabeth
T lovredes,

Parry Islands;
Banks fslaned,
Victorim Esloavd
(Third largest
iminnd of the
ArcHc Ocsan),
Prince aof Wale=s

islovrued

Naorth of Caroacn

Arctic Oceimn

Baffin I=sland
|Second largest
island ol the

Arctic COhwoean)

Represcntative exnmples of jce cap, a tyvpe of continentnd

glncier, many serrated granitic ridges.

Arctic

D oeeom
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Name

Southarmpton
Islored

Coats Iseland,
Moncel Izsloned,
Ottawa lelnnd,
Belcher laland

Location and Related Information

North to South in Hudson Bay

Part of Ocean

Anticostal Island

Gulf of St, Lawrence.

Atlantio Ocean

Capé Breton Island

Novascotin

Region known for coal flelds,

Atlantic Ocean

Florida Koys

Many small islands of coral origin. aituated to the south of
Minmi between Cuba and Minmi

Region of sponges harvesting which support n thriving spong
indistry.

Atlontic Ocean

Bahamao Islancd

Corul Island, SE of Floridn

Atlontic Ocean

Calens Island (U.K.)

SE of Bahama island

Atlantle Ocean

Vancouver Island

West of Candn

Pacific Ooenn

Queen Charlotie
Island

North of Vancouver island

Pacific Ocean

Alexander Archi-
pelago (A group of
Isiand that e i
close prosifiity)

West of Canadn

Parific Qcean

Fodink 1sland

Gulfl af Alaslka

Pacific Ocenn

St. Lawrence
Island (Near
Bering Strait)

Nuriivaic fsland

Bering Sea

Pacific Dcean

Alsuttan Islond

Extend south-somithwest for 1800 kom {rom Alasks Peninsula

Pacific Ocenn

Howallan I=land
{Part of the USA)

Lie In the northern limits of the troplcs In the Narth
Paclfie Ceean
« Conzisit of B main, 135 small-uniohabited (slands.

* Islapd's Capital Honeluha (s known s “The cross ronds
of the Pocific.

Pacific Deean
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| mportant Straits

Stralt : A narrow sen passage that links two larger area of seas

Name

Separafes

Lonnects

Nares Stralts

Greenland and Ellesmere [slond

Arctle Ocean and Baffin Bay

Davis Strait

Greenland and Baffin Island

Baffin Bay nnd Labrador Sea.

Name

Separates

Lonnects

Hudson Strad

Baffin Island and Ungava Peninsula [(Qubec)

Hudsan Bay nnd Labrador Sea:

Belle tsle Strail

Labrador and New Foundland

Gull of 51, Lawrence and Atlantic Ovean

Florida Strait

Florida and Cuba

Gull of Mexico and Atlantic Oceari

Yiicatan Stfall

Yucatan Penlnsula (NE Mexicn) and Cuba

Gulf of Mexico and Atlantlc Ocean

Junn de Fucen
atraft

Washington and Vancouver lsland

Bering Stralt

Chukchi Peninsula, Russia (Asia) and
Alpsla (North America)
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| mportant L akes

1.

Great Bear Lake:
Loke of North West

Territories through
which Arctic Chrecle
pass. At Port Radium
valuable deposits of
pitchblende exiat

Great Slave Lake:
Lake ljes in the North
West Territories of
Cannda. On the shore
copper and gold are
wiorked.

Athabasca Lake:
Urnnium clty lles on
the north shore of
lake, where pitch-
blende is fowund.
Reindeer Lake; Water
flow north-eastworcds
to Hudson Bay via the
Churchill River.

Lake Winnipeg: Lake
of Manitoba (s n
remnant of glacial
Lake Agassiz Saskat-
chewan River dralnos=

PRI L
aCcEan

into the ke, Also the
water flows north
enstwnrds and Hudson
By vin Nelsom River

Great Lakes |[HOMES]

(1} L, Buperiar {S) Information

(1) L. Michigon (M) Comnected to the Atlantic Ocean by the St Loawrence Seaway, to the

i} Huron (H) Gulf of Mexico vin the llinois water way and the Missizsippl River,

(tv) L., Erle (E) and to New York through the Hudon River

(v} L. Ontaria (O]

9.

Great Salt Lake: Located in Utah (U.S.4)
Remnonit of Fresh lake called Bonneville.

Lake Mead: Located In Navada (L1.5.A.)
Reservolr of Hoover nnd Boulder dam of Colorado River.

Lake of the Ozark Located in Missourt {U.5.A.)

11Q. For Peck Lake: Located in Maontann (U.S.A.)
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GREAT LAKES INORDER OF SIZE AND IMPORTANT CITIES AROUND THEM

1’/-"’."_ _‘—‘—‘-\\“\ -/'f"— .

1. LAKE SUFERIOR . 2. |LAKE HUROGN “

World's  second  lurgest Sop Camal in tocated
luke {B2.350 aq. km.) after I{e:u e Latke
Canpian Son Siipericor und Huran
anes  locatad:  Dualuth ~

fidinn

3.

i b

)/
&

Only GGreat fake thal is entinely
within the United States - Cities
Locmted; Milwaukoo (Wisconsin),
Chicago (Ilinois), Gary

Thousand inlanadg
st Rochesier
Wefand Canal

Niagara Falls

il

&, LAKE ONTARIO
Smnliest amwong  the
Crreat Lakes,  abowt
four  times sipadler
than Lake Supeiicr

e Uitied located
Harmiltam,
4. Lake Epiy TFomumito (Catumala)

Citics located:

etroit, Toledo e
iMichigan),

Clevainmd

[Qhio).  Buffuloa

Mew York),

LAKE Micuicanm

T R

- o
"--..___‘_____—._-_r__'___,..--"
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| mportant Rivers

Rivers of Camada

Important Rivers Source Ouiflow
Mackenzie (longest river of Candn) Head of Finlay River (Britlsh Columbin) Beaufort Sea
Yukon Junctionof Lewes and Pelly Rivers Bering Sena.
Nelson Head of Bow Rier [Conndn) Hudson Bay
Saskalchewnn Rocky Mountain L. Winnipeyg
Peace (Bennete Dam is located on the | Stildne Mountaln Lake Athaboasks
Pooace river)

—— Mojor watersheds [divides)

Mairy aress of iniand droinage |

A Tripla Divide Peak
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Important Rivers

Information

Source

Ouitflow

Misslssippi-Missouri
River

-

Dehn -
I= located)

Bird's Foot Delta (New Orleans
St Louis i located on the confluence
of Missigaipjsl and Miszouri River.

Major tributaries are 'the Ohlo
[eastern) and the Arkanas fwestern)

One of the world's largest watershed
which includes atleast 25 states

Red Rock of Montann

Gulf of Mexico.

St. Lawrence River |+ Busiest inlond watewny In North Lales Ontario Gulfl of S1.
America, Lawrence
+ Iroquois dam and locks, nd Ningam
Falls are located,
Ualorado River * Tributaries : Little Colorado, Cirand Country Giulf of
Caltfornia

Green river and River Gita

Hoover and Bollder Dam are the
main dnms on Colorado River.

Imperial valley (an nrea of inland
drainage] of the Colorado River Is an
impaortant regiom (or cotten cultivation

Columbia River

Snake River s the main or bigrest
tributary of Columbia River.

Part of the basin is stimunted in
Washington, Idaho, and Canadlan
Provinee of British Columbila

The longest river or USA which
dralns intn the Pacifle Ocenn.

Grangd Coulee, Bomnevile and Chief
Joseph are maln dams on Columbin
Rivet.

Pucific Ocean

Shcraminto River

it flows through Central Villeys and
Shasta, Keswick, etc. are main dams
on the Sacromento River

Cascade and Slermn

Nevada Mouniains

Paclflc Ocean

San ] oaguin River

Frimnt Dam is built o it

Coscade and Sierro
Nevado Mountoains

Pacific Ocean

Rit Grande Rivir

It forms ths natural boundary
between USA and Mexien

Gulf of Mexlco
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| mportant M ountain Ranges

Brook's Range Bracks Asnga d,;?
-{gj QCEAN

* Locoted in Northern Alaska.
Extends in the east-west
direction nnd is a4 continuntion
of the Rockies.

The Alaska and Aleuiinn Ranges

* Terminate Iin the Aleutian
talands, am part of the Pacific
Mountaln SysteEms.

. Mount McKinley (8194 m)| is f
the hlghest penk of North
America Is In the Alaska

Roange. WAE ,l‘\¢_
i v
fia
Western Cordillera Puget Sound” 217, i Segicha iR
They are mode up of three almost ek : 7 Tov raefices Ay
{8
parolle] ranges, runnlng north to %
south, P AClFIC ) By

A

(i) Codst Mountidins

. Mount Logan (6050 m) in the
Yukon Territory (Canada) is
the second highest peak of
Morth America

OQOCEAN

fin) fa) Cascade Ranze

« Easl of Ceast Mountain,
ranning fTem the Neorth
California to Washington

=  MNount Whitney (4418 m) is
the highest peak of USA
(b} Sterra Nevada

*  From south of Cascode Range

to sputhern Californin along
the Pacific coast.

fmRocky Mountains

+ Lles eaat of the Cadeade mnge
anil Slerra Nevodn, running
from Alnska to Mexico nnd s
over 4000 m

* [t {s the fasternmost and is

the highest range amorig the San Andreas foult - World's largest minifestation of surince
western Cordilleras. tanatem faalk,

* West of the Rockies lies o Aniakehak in Alaska - Active volecann

region of table-lands, basins, Popocate petl in Mexico - Active volcanoes

canyons and deserts. ]
T Tuget Sound - Depression between mainland and the islands
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Wasateh Mountain

* Located in Utah
+ An example of Block
Mountain

Henry Mountiin

* Located (n Chah.,

Slerrd Madre Occideneal ¢ It I bordered by the Pacific Ocean

* Located in the Western Mexica| | * Pacific coasial plain is much

Sierra Madre Oriental s Pacific constal plaln Is much
narrower than the esstern coastal
plain

* Located in'the E + Callfornia, Oregon and

+ An example of Laceallth

Western Coastal Plain

with a 2,080 jtm coast and 12,369
kim shareline

narrower than the eastem
constal plain

Washington lies along the Pacifie
const.

| mportant Plateaus and Basins

Noame

Information

enclozed by mountain)

Intermontane Plateau [Partly or fully | -

West of Rockies lles a region of plateans, basins and
deserts

Yukon:-Kus hokun Basin

Located hetween the Brooks and Alnska Ranges.

An Inlermontane platesu or basin which Is dissected by
muany rivers,

Columbai-Snake Platean .

OQecupien weatern Washington hetween the Rocky and
Cnzcade Mountsins.

An' example of Lava Plateau or Platenn of Accumulation
which is formed of Basalt.

The chief rivers draihing i this region is the Columbia
and its tributary Saaks river ot which Grand Coulee darm
[washington) s located.

Greaot Basin

Located between Sierra Nevadao in the west and Wasatch
Mourntain on the Rocldes in the east.

It is really a pleateau, which hns been Block-Tanlted, Block
sectinne af the Flatesn now form Block mountain. Some af
the depression of Greant Basin hove no externnl droinnge.

An exanmple of Basin and Range type of Topograplw.

Colorado Plateau

Anintermontone platean which is located between the
Roclky Mountain and Slerra Nevada, is a hot desert reglon.
In some. parts (ot topped mesas and bottes ave fooand.

Maxican Platean

Locnted between Sierra Madre Ococidentnl and Sierro Modd e
Oriental in Mexico. Some parts hnove Basin-and-Range
lnndscape

Death valley

Lies west ol the Rockies Mountnin in Callfornia
Despest polnt {85 m below sea-level) of North America.

Highest divmrnal range of temperatuare in the world is
recorded here.
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Son Jauguin Valley Lies hetween California and Rockdes in California,

Friant dam is located.

Central Lowlands Descends from the Rockies Mounitain In the form of steps
Many lacustrine lakes are located.

Relatively undisturbed by the crustal movements of the
earth.

Great Plains Srructural plains formed by the River Misstssippl and River

Missouri.

Repion of whent cultivation in summer and wintsr,

Gullf Coastul Plain Plain farmed by the Missizgippd-Missourd river system.

Canadian Shivll

Region of nartheast Canadi,
Imeluding Loarentian Platean.

Marde of Precaombrian rocks, very
rich 1n mineral resources

Some hollows earved by lee sheet
miake derunged dralnage system.

Laurentian Plateauw

-

Part of Canodian Shield, situnted

I:-ﬂ' E_A'_' Ray of ————— o the Morth west of Gulf of Su
b
ot % | f__rﬂl 3 Lawrence.
15,0
. P EE—————
FRISAILLY §5;‘E— ——t Appalachinn Mountgin Svstem
e —]
n"‘l O < e «  Remaines of ancient fold mountain
‘}"‘ Hudson - Mahawh —] *  Liest olong the Atlantic const,
‘-I.” Yallgs e ——A > extending southwards from
é‘o QI(" Quebec [Coanadn] to Central
- — Albama (U.5.A.)
£ — -— +  Highest peak - Mount Mitchell on
gf [,_, 2 c Bilue Ridge (Narth Carolina)
o S f—
- = Y] —] «  Orogeny - Caledonia.
- Mt T: « Anexample of mountain system,
I Mitchall v Eme—— formed in n-single period includes
aY, * )
G —— the smaller ranges such as the
:{?‘ _";:'_‘ — Pocongs. Adirondnck mountains
= and, further south, the Allegheny,
& Blue Ridge, nond Great Smoky
N"'— — — Ranges.

Adirondack Mountam

D {onadman Shigld

o Jolned to Canadinn Shisld and is

lovnted between Lalke Ontario
and Gulf of St, Lowrence.

Page 286

downloaded from: www.kpscvaani.com




GNANADHARE ACADEMY
#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

L
LEE' | ' i ! . £as! = Geoplaglecally rich iron ore
| ' [magnstic] reglon.

| | .
APPALACHIAN RIDGE BLUE |

EAGERN PLATEAU. AND |WIDGE | PIEOMONT ; atuawnc \ Blue Ridge

INTERIOR 1 | WALLEY o B ¢ b poasta | ATANTE =  An example of mountain ridge

UW: ' 5:?:". Y OPLALN '+ OCEAN which was formed due (o local
I WS | ]

folding and faulting from the
adjsining reglons

Appalachian Plateau

« An uplified peneplain which
comprised of Cumberland Plateat)

'a [Kentucky], Allegheny Platesu,
SEDIMENTARY ROCKS I‘:, CRYSTALLINE ROCKS Cumberlind Plateau
«  Weat of Applachian Mountains in

GILY« Greal valley, &E-Ailegheny Front, EL-Fall Ling

Kentucky.

A general dection acoss the Appalachinns and the bondering arean

Important Peninsula

Ungava Peninsuli
Atlantic Coastal Plain
«  Locoted in North Canadn, which is sorrounded by

Hudson Boy and Hudson Strait = 1t s bordered hy the
Atlantic Ocean with a
coastline (3,329 km) and
*  Deepest ploce of Mexico a (46,143 km) shoreline

Yucatnn Peninsola

*  An example of Karst of Limestone togography, = Northeastward flowing
streamol warm witer s
Gulf Stream moderate
*  Lies between Cook Inlet and the Gulf of Alaska in the climate of region and
Alaska (L1.5:A.) make It an fmportant
region for fishing.

Kenpi Peninsula

*  Known for its petroleun resources
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MINERAL RESOURCES

North America has rich reserves of the major mineral deposts. The chief resources and
thedistribution in briefly brought outbdow.

Coal

USA has the second largest reserves of cod. The Appdachians contains huge cod
deposts and account for 90% of coa output of the county. The Appdachian codfields are in
Indiana and have the second largest cod reserves of USA. The Gulf coast region has coafields
in Arkansas, Texas and Mississippi. The Rocky Mountins have huge deposts of lignite and
bituminouscod. In Canada, cod degposts are in Manitobaand Saskatchewan.

lron Ore

The Mesabi Ranges in Minnesota have huge deposts of iron ore. Iron are deposts are
near Birmingham in Alabama, in Chatanoogin Tennessee, in Cornwall in Penngylvaniaandin
Canada, large reserves are in South Quebec and the shield areas of Newfoundbnd like
Schefferville, Labrador city, Bell Island.

Oil and Gas

The largest reserves of oil and gas are in the Mid-Continent region in Kansas, Texas,
Oklahomg, Louisiana and New Mexico. The Gulf Coast region is the second largest producer
with oilfields (both onshore and offshore) in Texas, Mississippi, Southern Arkansas and
Louisiana The Appdachians from Penngylvania to Tennessee had large reserves in the past
which have been exploited. The Rocky Mountins indudes oilfields in Wyoming, Utah and
Colorado. Large reserves of naural gas in the USA are in Gulf Coastal Region of Texas and
Louisiana The Shde gas potentia is huge in Colorado. In the west, the oilfields are in San
Joaquin Valley of California. Canada has some of the largest reserves of naura gas in Alberta
and British Colombia. Bituminoussandscontaining oil occur in large reserves in Athabasca river
valley of Alberta.

Rocky M ountains

The Rocky Mountin region is known for vast resources and rich minera deposts
induding copper, lead, gold, slver, tungsten, uranium, and anc. Cod, pdroleum and naural
gas are mineral fuels found. Ad minetailings are present in the Rocky Mountain landscape
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» SOUTH AMERICA — PHYSICAL
GEOGRAPHY AND MINERAL RESOURCES

Area: 1,7835,000sq. km (approximately)

Latitude: 12028N to 550595

Longitude: 28051W to 920W

Size and Shape: Fourth largest continent and roughly triangular in shgpe

Situation: Situated to the south of North America, mogly in the Southern Hemsphee. It
is surroundel by the Caribbean Sea in the north, Atlantic Ocean in the east, Antarctic
Ocean in the south end Racific Ocean in the west.

Extent: North-South: 7640 kmEast-West : 4990 km

e South America as well as Mexico, Centra America and West Indies are collectively
known as Latin America

PRINCIPAL
Golagagss sands. B b i ) :_ . o
kb oM T gralh S Argentina, Bolivia,
' ' Brazil, Chile,

Colombia, Ecuador,
Guyana, Paraguay,
Peru, Surinam,
Uruguay, Venezuela

hos Martn Wz and French Guiana
(of France).

Capa Ham, wlﬂllb ® Greatest extent, North-South : 7640 km
EQGreatest extent, East-West : 4920 km
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Important Gulfs, Peninsulas and Straits

NAME INFORMATION

Gulf of Guayaguil +  West of Ecuador in the Pacific Ocean.

Gulf of Penas ¢ Southern Chile in the Pacific Ocean,

Gulf of San Jorge + East of Argentina in the Atlantic Ocean,

Gulf of San Matins + North of Valdes Peninsula (Argentina) in the
Atlantic Ocean.

Taitao Peninsula »  Surrgunded by Gulf of Penas and the Pacific

Ocean in Southern Chile,

Valdes Peninsula [Argentiny) ¢ Lowest part of South America surrcunded by
Gulf of San Matias (North), Gulf of S8an Jose
{West), Gulf of Nuero and the Atlantic Ocean,

Magellan’s Strait »  Separates southern end of South America, the
Tierra Del Fuego.

Drake Passage +  Straut between South America and Antarctica.

| mportant L akes

NAME LOCATION

Lake Maracaibo (12,9350 sq. km) «  North of Venezueln, (2 one of the majar all
producing reglon,

* Largest Inle of South Americn.

Lnoke Titicaca (12,500 feer above sen jovel) « Situnted between Solivin ond Perue

+ Highest navigable lake in the world

Lake Popo = Lies in the Aluplane (high Plateau between
the Andes mountaln chain) in Bolivia

Gnlapagos Islands «  Home of many unlgue specles of reptiles
(turtles), birds nnd fshes,
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Amazon River Baxin
Sonrce : Andes Mountain, Peru
Mouth : Mocapa

[Brazil) In the Atlantle Ocean

Ocean.

called Selvas.

Amazon: basin:

=  §,500 kin long river flowing through Peru and Brazll to the Atlantic

=  World's second longest river after Nile and has the greatest volume.
¢«  Madeira Is the largest tributary of the Amazon River

* The river basin |= covered with dense edquterial firest which are locally
+  Rubber wus first discovered iin its wild stote as Parn rubber in the

* Guicas practice subsistence agriculiure in the river basin,

Source

Orinoco River
Basin

Gulana

highlands.

Mouth

Enters the

Atlantic Ocean vin hnage
delta

The river basin Is
eovered with Llanos,
Savanna like
vegetation.

Angel Falls, the
highest in the world
iz located om the
Fver

L

S
Caribbe

L. Moraca

Magdalena

Harpanmtla
River Busin A I."
Source 1 Andes ﬂﬁ% "
Moomntoin. e
Mouth

Caribbean Sea ot
the Colombian

City of
Barranguilla, A
- It flows i

through the
rift  wvalley
between
cordillern
Criental and
the Cordillern
Qocidenial of
the Andes

mountain. Pacific
« 01l 18 found OGEEN
In the

Carlblbean
conmtal
lowlande of
river bosin.

s
/ . 7 f ‘J:;/ #
UL

Priyaical

Mpcapa

FOUTH AMERICA

Parana River Basin

Séurce 1

Broaziling

Highlands.

Quiflow

Rlo-de La

Plars

It flows through
Hrazil, Parnguay and
Argentina and forms
the boundary
between Paraguny
and Brazil.

World's largest
waterfoll {in terms of
volume) lguazo

located on Parana.

Serves as an outlet
tn the sea for
Pamguny.

Itaipu, the larges:
dam of South
America, is Jocated
on the river.

La Plata

Nearly 30 km long
estuary which lools
lHke a river, lles
between Urugay
and Argentina.

An estuary into
which Parana o
Uruguay River fmlL
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THE WESTERN MOUNTAINS

* Forms the second highest mountain system in
the world, next to the Himnlayn,

The Andez Mountain System

*  Aconecagu (6960 m), an extinet voleano is hte
htghest peak of Western Hemisphere lies In
Argentinoa.

= A part of seven countries; Venezuela, Colombia,
Ecador, Bolivia, Peru, Chile and Argentina.

* The Andes Tange |s widest i Balivia (640 km)
and comprises fwo chain (Cordillera Occldent al
and Oriental]; the Altiplano (high plateau) lies
between these two chains
(i} Cordillera Occidental
(1} Cordillera Central
i) Cordillers Oriental

=  Three parallel north-south ranges of the Andes
dominate the western part of Coluombia with
altitades between 3,000 m and 3,000m.

* The two parallel north-south ranges of the Andes
dominate the Centrnl Ecuador

Chimborazo (6,310 m) 1= the highest peale of Ecuador

and Mt Ojas del Salado the highest active voleano

in the world, i= W Argentina.

QS o,
BOUTH AMERITA
Caribbean Sea % Pryuca:
e ]
Barranguills 3 §M
3.5 :
g S
- =] A A
r A _,..AAJ\
) :.""' L= 1=
* »=Atlantic Ocean
B e
o —re

GUTANA HIGHLANDS

Located in the northern port of Braezil
and extending Into Guyana,
Surinnm and French Gulina,
Highlands upte 5,000 m high is the
densely forested region:

Pleods Neblinn |3,014m), the Brazi]s
highest peak, s in the highlands,

BRAZILIAN HIGHLANDS

Rising from Brazl's Atlantic coast
and levels off Into ligh townrds the
western side of Brazil.

Rich In mlpoes, coffee plantation,
and cattle runches,

Highland reglon iz clhiaracterized by
coniferous forest while the drler
région is covered with Sevanna-like
grassland (Campos).
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BOLIVIAN PLATEAU OR THE ALTIPLANO

 An exnmple of intermontane plotean which bes
between the two chains of the Andes
Mountains in Bolivin

*  Reglon with rich deposits of tin.
PLATEAU OF MOTO GROSS
+« Highlands of Brazil.

GRAN CHACO
« A great lowlind centred on western

Puaraguay, northern Argentina, and south
eastern Bollbvia

= It haswarm temperate forest and grassiand
to the south of Selvas;

« Dryscribland tused mainly for cattls rearing,

+ It means The Hunting Land’ in the local
language

ATACAMA DESERT

« A constal dezert in Chile,

* The world's driest desert,

« It contoing o number of salt Inkea,

+ Rich In gold, nitrate (mllche), copper and
sulplar,

PAMPA

=  Vast monotonous temperate grassiand that
covers about 20% area of Argentina’s
beartland,

= One of the world's greatest agricultural PATAGONIA PLATEAU
regions for graln and beef i i
* Medmont plateou of the

Southern Argentina, Taln
shadow region with little rain
called |ntagonin desert,

+  Alla-Alfa, & nutritious lfguminons gmss is
grown for comomercial grazing.

« Grazing land for sheep and

cattle.
N
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MINERAL RESOURCES

Theminingindugry is one of South America's mos important econormic engines. The
continent contains about onefifth of the world’siron oereserves. Iron and steel (an iron
produd) are used in condruction and mechinery throughoutthe world.

More than one-quater of the world’s known copper reserves are in South America,
mogtly in Peru and Chile. Valued at $26.9billionin 2009, coppe accounts for nearly onethird
of the exports of Chile, the world’s largest copper exporter. Coppe is used in electrical wiring
and equipment because it is a good condudor of heat and is resistant to corroson.

Other important metal depostsindudetin, used to solder metallic surfaces; lead, used in
congdruction, bateries, and bullets; and zinc, used as an anti-corroson agent. Brazil, Peru, and
Bolivia are magjor producers of tin. Lead and zinc deposdts are found primarily in higher
elevationsof Peru, Bolivia, southern Brazil, and rorthern Argentina

South America is home to some deposts of oil and ndural gas, which are drilled for
enegy and fudl. Oil and gas extraction is the dominant indudry of Venezuda, with major
deposts foundaroundLake Maracaibo and the El Tigre region. Theoil sector accounts for about
onethird of Venezuda s total gross domestic product (GDP).

Qil fields were brought into produdion in the early 1970sin the Peruvian pottion of the
Amazon basin west of Iquitos. Argentinaand Chile share significant degposts bordering the Strait
of Magellan in Patagonia and Tierra dd Fuego. Additiondly, Argentina has traditiond oil-
produdng regions around the Patagonian city of Comodomo Rivadavia. Brazil has limited
offshore oil and gas reserves.

Colombia has long been self-sufficient in oil and gas production, with primary areas in
the central MagddenaRiver vdley and the Putumayo area adjacent to its border with Ecuador.
South America is poorin cod. Colombia exports cod from La Gugjira Peninsula and the lower
Magdalena River basin south of Barranquilla, and Argentina has limited quantities of good-
qudity cod a El Turbio in the extreme south.

Brazil produces relatively small quantities of coal in its southern states, while areas in
northwestern Venezuda and south of Concgpddn in Chile also have cod mines tha once
supplied fud for seamships.
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»AUSTRALIA —PHYSICAL GEOGRAPHY AND

MINERAL RESOURCES

Area: 76,86,850 g. km

Population: 18.7 mllion

Capital: Canbera

Latitude: 28015N 5403)'S

Longitude: 112009 109012V

Situation: Audralia, the only continent that is also a county. It lieS beween the Indian
and Pacific Oceans It is surroundeal by Timor Sea in the northwest, Arafura Sea dn Gulf
of Carpentaria in the north, Great Barrier Reef in the northeast and Great Audralian
Bright in the south. To the south east of mainland lies the mountinous island of
Tasmania.

Island Continent, Audrlia (Audralis), literally called Southern Continent, is the smalles of %
al the continents. Comprises Audralia, New Zealand and other Islands One of the mog
sparsely popukted and ubanized ndion.

]

PRINCIFAL STATES |
AND TERRITORIES

It iz divided into six states
and two centrally
admimistered territories
et metprlat of  which Western
L Australia 1s the largest
Ry stae while New South
Wales 15 the most
populous. It also includes
the island of Tasmania.

Western Australia,
Northoera Territory,
Queensland, South
Australia, New South

Jutk ki Wales, Victoria,
Tasmania
ko
a Carvberra,
Matraia

# Greatest extent, North-South : 3200 ke
B Greatest extent, East-West : 3000 km
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AUSTRALIA —PHYSCIAL

Major Physiographic Regions of Audralia is—The Great Dividing Range, Central

Lowlandsand Western Hateau.

The Great Dividing Range

Themog eevated pat of Audralia, also known as Eastern Highlands extendsfrom Cape
York Peninaula (Queensland) to Victoria and continues beyond the Bass Strait into
Tasmania

Example of block-fault mountins nowhere wider than 161 km and at places as narrow
as 48 km

Magjor source of mineas, timber, water and hydd-power.

Name was given for its fundion of dividing watersheds which determines the direction
of flow of many rivers

MO0 O=T=0kT

BASE STRAIT

\

ZrmOD TFr=0DF=

Central L owlands

Located aong the western flanks of the Great Dividing Range from Gulf of Carppentaria
in the north of the Great Audralian Bight in the South.

Congsts series of basins low lying land, lakes and old lake beds
Surface of Lake Eyre is the lowest in the region at about 12 m bdow sea level. The
region wntainstwo large basinsthe Great Artesian Basin and the Murray Darling Basin.
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EDUCATIONAL TRUST (R)

TheWestern Plateau Region
e A shield madein Pre Cambrian erarich in mineral resources.
e Audrdiaslargest structural unit—a high tableland.
¢ Containsthe desert regions—Great Sandy, Gibson and Great Victoria deserts.
e Fringe area congsts of low lying mountains ranges and vast basins dong the coasts.

AUSTRALIA—WEST

Western Australia

Major Physiographic Regions

Desert Landscape : Greal Sandy deseri In the noith wesl, Gibson desen In the caniral pan lying
to the-south of Lake-Disappointiment and Great Victona desert extending into Seuth Australia

Highlands and Mountains

Dariing Range

s Runming in north=south direction in the south west ol Western -Australia

reserves I Weslemn Australia

= Maount Sold Wardhy, Mounl Whaleback and Mount Tom Price

- Kimberey Piateai-lies o the north of Great Sandy Gesen

Major reglon of iran are

Cities of Western Australia

Northern Territory

PERTH

Situated on the Swan River, 19 km
fromthe sea.

Capita of Western Audralia.
Manufacturing centre of iron-sted,
vehicles, machinery and textiles.

Major Physiographic Regions

Desert Landscape: Tanani desert in the
north, Simpson Desert, in the south east of
Alice Springs.

HIGHLANDS AND PLATEAUS
Macdonné Ranges and Barkley Tableland.

FREMANTLE Ayres Rock

Situaed on the mouth of Swan | Situaed in the Northen Territory of

River, largest port of Western | Audralia.

Audrdia Zone of the largest monolithic rock, named
as Uluru.

KALGOORLIE, A giant red rodk, rises about 348 m.

COOLGARDIE Important cities

These two cities are located in the
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Audrdia

PILBARA

reserves.

southern region of Western Audralia. | DARW I N

One of the important centre of gold | The capital and the chief port of the north
mining in theworld.

Situaed to the north-west of western | Also known for its ore reserves.

Situated to the north-west of western | Sjituaed in the southern pat of Northern
Audralia. Known for its iron ore Territory and connested by rail with

coast which exports timber, grain and meat.

City iscaled ‘Audralia’s front door .

ALICE SPRING

Addaide
has large reserves of oil and gps.
ARAFURA SEA
GUFL OF
NTAR)
"nm i
SEA i
: P
i TERRITORY | &
G. Sandy Dasart 'i ! ﬁ
i s
sPilbara . : L,
mn-m! Alice Spring -E o
“mn" }L -------------- P—.
WETRALIA \ SOUTH
i AUSTRALIA
:‘D Mlnut“ : Wiryalla
c .
'y Parth " CoORrde
E e artle GREAT
Lﬂ AUSTRALIAN
" BIGHT =

South Australia (M ajor.Physiogr aphic Regions)

Great Victoria Desert

e Situaed in the West of South Audralia Musgrave Range
e Themountin ranges of northern region.

Flinder s Range

e Themountin ranges of south, outh-east.
e An example of Block Mountain.

LakeEyre

e Nearly 12 mbdow sealevdl.
e Deepest point of Audralia

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
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| mportant Cities

ADELAIDE

Situaed on he St. Vincent Gulf.

Capital and the chief port on he southern coast.

Well-developed agricultural indudries, such as fruit canning, flourmiling, dary
indugries and woolen textiles.

WHYALLA

Magjor centre of iron and steel indugry.

AUSTRALIA—EAST

Major Physiographic Regions Murray Darling Basin

River basin formed by the Audrdia's largest
Great Dividing Range river system Murray andits tributary Darling.
Runs padld from the Cape York Snowy River Scheme, Tully Fals and Shannon

Peninsula (Queendand) to Victoria and are maor hydel power schemes. Great Barrier

contnues beyond Bass Strait into Reef
Tasmania Theworld’s largest coral reef.

Extends over a very ridge like feature off the

Australian Alps north east coast of Queendand, up to Tropic of

Lies in the south-east of New South Capricom.

Wales.

It indudes the continent’s highest pesk,
MountKosciusko (2,230 n).
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New South Wales
SYDNEY

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar

Audraia s oldest and largest city.

Built on thelow hills of the Pacific coast.
The capital and the major port of New
South Wales.

Major centre of ironsteel, pger and
printing, and dhemical indudries.

Known for lead-zinc and silver mines.

NEW CASTLE

Situated to the south of Sydney on the
coast of Pecific.

It isasea poit and an indudria town.
Major centre of ironsteel, nonferrous
metals and textile indugries.

'
ﬁul
i

I=-c
P=rpI-AGCy

BROKENHILL
Situaed in the western part.
Known for lead-zinc and silver mines.

ZpmO0 O=M=0»7

M ajor Physiographic Regions

BRISBANE MOUNT ISA

Situaed nexr thelpswich cod fields Magjor centre of lead and zinc mining.
Capital and chief harbor of Queendand.

Magjor indugria city and a manufacturing WEIPA

centre of locomotives, machinay and nown for its bauxite deposts, oneof the largest

processed foods in theworld.
|PSWICH

Centre of lignite and sub-bituminous cod
mining.
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Victoria
This state is situaed in the south east of Audralia, and the Murray River divides it from
New South Wales.

MELBORNE
e Thecapita of Victoria
e County’s second krgest city and also former capital of Audralia
e Centre of mgor indugries based on Gippdand’s lignite cod and hydd power from the
Snowy river scheme.
e Chemicals, ship-building, aircraft, engineering, railway equipments and motor vehicles
are themgjor indudries.

GIPPSLAND
e Centre of lignite and sub bituminouscod mining.
e Audraian Capital Territory.

CANBERRA
e Nation’s capital, Stuaed to the south of Sydney.
e [tismainly administrative city.

UTH

HoearT Sa
+ The most southerly

located city of

Australia. BASS STRAIT
+«  Capital of Tasmania, .
+ It 183 a port which 18|

most active during the [

apple season and food

processing is the

major industry.
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»NEW ZEALAND

Area: 2,69,057 g. km (excluding dgpendencies)

Population: 3.8 million

Capital: Wellington

Longitude: 166010'178020E

Latitude: 34005°47020S

Situation: The three main island of New Zeadand are situated to the south east of
Audraia and 10,000 km west of Chile in the South Pacific Ocean. The two larger
islands North and South Islandsare long and narow and the third, Stewart Island, is the
smaller one

Physical features
Southern Alps

The mountains of the South Island, indudes the county’s highest peak, Mount Cook
(3,764 n).

Canterbury Plains
e Themod extengve plains, an example of Piedmont Alluvial plain aossed by rivers cover
12,500 kmof the South Island’s east coast.
e Thechief farming region in New Zealand.

MOUNT EGMONT
¢ An etinc volcano in south-west of North Island.
e Situaed to thenorth of central volcanic plateau of North Island.

WELLINGTON
e Situaed on hesouthern tip of the North Island.
e County’s capital and dso the southernmog capital city of the world.
e An important sea port onthe Cook Srait.
e Cattlerearing and dairy are the main econonic activity around this city.

AUCKLAND
Biggest city of the country and also the largest port on the coast of North Island.

CHRISTCHURCH
Major indugria centre of the South Island.
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THE PACIFIC ISLANDS

Scattered across the Pacific Ocean, between 1300W at a distance of 11,265 km are
thousndsof islandswith atotal land area of 2,600001sg. km excluding New Zealand and New
Guinea. They are made up of three main groups Melanesia, Micronesia and RPolynesia.

ez,

TASKLN EFA;

Taarmani

| mportant | ndependent | slands
Micronesia (Tiny Islands) Polynesia (Many I slands)

Congsts of four smaller group of isands The group of islands within the “triangle’ is
they are Northen Mariana Caroline known as Polynesia

Marshdl and Glbet islands(now Kiribati). It indudes Tuvdu, Samoa Cook Islands and
Guam (Mariana) is the largest idand of Easter isands French Polynesia, Nive, Pitcairn

Micronesia. Islands Tokelau, Wallis and Futuna
It isan important US military base and tourist
destination. TUVALU
Area: 26 5. km
Federal states of Micronesia Population: 10,588
Area: 702 §. km Capital: Funduti
Population: 1,31,500 Formerly known as Ellice Islands
Capital : Palikir World’s fourth amallest indgpendent state.
Formerly known as Caroline islands is an It isascattered group of ninesmall atollsin the
archipdago of western Pacific. Western Pacific Ocean.

Melanesia (Black I1slandg
Kiribati (Gilbert and Ocean |land) Itisthemos westerly Pacific island group.

Area: 861 . km Lies between the equaor and the Tropic of
Population : 85,501 Capricom, it is divided politicaly into Irian
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Capital : Tarawa Barat and PapuaNew Guinea - the Bismarcks,
These islands are spread over a vast areain  Solomon Islands New Caedonia, Fiji Island
South West Pacific. and Vanudu.

Has a high grade phoghae depost.
Agriculture and fishing are the main
occupdions

Nauru

Area: 21.1 §. km

Population: 10,605

Capital: Yaren district

World’s third amallest independent sate.
Lies to the south of equaor in the Centra
Pacific Ocean.

It is a cord idand with huge deposts of
phoghae.

| mportant Islands of M elanesia
PAPUA NEW GUINEA
Area: 4,62,840 §. km
Population: 4.8 million
Capital: Port Moresby
e Thelargest isand of Melanesia.
e Congsts of eastern pat of New Guinea and adjacent islands

FLJl

Area: 18,270 g. km

Population: 812,918

Capital: Suva

Fiji’s largest island Viti Levu condituting more than hdf of theland aea of the country.

SUVA
e |tislocated in the southeast coast of Viti Levu.
e |[tisthecounty’scapital and thelargest city of Melanesia
e County’slightindugria centre and leading pott.
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SOLOMON ISLANDS

Area: 2,89,000 §. km

Population: 4,55,429

Capital: Honiara

Situaed to the east of PapuaNew Guineain the Southwest Pacific Ocean.

NEW CALEDONIA
Capital: Noumea
e Mineally very rich, having deposts of nickel, chrome, cobalt, iron, gold, silver and
coppe.

Capital: Port-Vila
e Itisatounst destinaion offering ungoilt beaches and peceful environment.

MINERAL RESOURCES

|ron ore - Augraliawas theworld's second largest supplier in 2015after China, supplying 824
million netric tonnes, 25% of the world's output

Nickel - Augralia was the world's fourth largest producer in 2015, produdng 9% of world
output

Aluminium — Ausralia was the world's largest producer of bauxite in 2015 (29% of world
produdion), and the second largest producer of aluminaafter China

Copper — Audraliawas theworld's 5th largest producr in 2015

Gold — Augralia is the second largest producer after China, producing 287.3 metric tonnes in
2016, 9.2%of the world's output

Silver —In 2015Audralia was the fourth largest producer, produdng 1,700 metric tonnes, 6%
of theworld's output

Uranium — Augralia is responsble for 11% of the world's produdion and was the world's
third largest producer in 2010 dter Kazakhgan and Canada

Diamond — Ausdrdia has the third largest commercialy viable deposts after Russia and
Botswana Audralia also boasts the richest diamantiferous pipe with produdion reaching peak
levels of 42 netric tons(41LT/46 ST) pe year in the 1990s

Opal — Augrdlia is the world's largest producer of opal, being responsble for 95% of
produdion.
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Zinc — Audralia was second only to Chinain zinc produdion in 2015, produdng 1.58 nillion
tonnes, 12%o0f world produdion.

Coal — Augrdlia is the world's largest exporter of cod and fourth largest producer of cod
behind Ching, USA and India.

Oil shale — Audralia has the sixth largest defined oil shae resources.

Petroleum — Augraliais the twenty-ninth largest producer of petroleum.
Natural gas — Audraliais world's third largest producer of LNG and forecast to be world leader
by 2020.

Rare earth dlements— In 2015Ausralia was the second largest producer after China, with

8% of theworld's oufput

» ANTARTICA —PHYSICAL GEOGRAPHY AND

MINERAL RESOURCES

Area: 1,40,00,0006. km

Population: Uninhabited

Size: Fifth largest continent.

Situation : Antartica, centred on the South Pole, is situated 960 km from South America,
2,700km from Audralia and 4,000km from South Africa. It is surroundeal by Southern
or Antarctic Ocea, formed the southern waters of Pacific, Indian and Atlantic Ocean.
Shape : Except for the degp indentations of the Ross and Wedddl Seas and the
projecting peninaula, the continent is rouchly circular in shgpe

Climate : World’s coldest continent and remains covered with very thick layer of ice,
therefore, known as ‘white continent’. Precipitation, in the form of snow (equd to 5 cm
of rain) making Antarctica, oneof the earth’s great desert.
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ThelLand: Antarctic Continent is the highest of all the continents, averaging 6000feet in
elevation. Ice sheet covers 95% of Antarctica, and exposed areas are rugges and mountinous
The prindpd mountin chan is Trans Antarctic which divides the continent in amog two equd
pats. Ellsworth Mountin, fringing the coast, contains Antarctica’s highest peak, the Vinson
Massif (5,140n). Mt. Erebus the only active volcano, islocated on he Ross Island.

Some Notable Facts

The only continent with no pemanent popuktion.
It islinked to Tierradd Feugo by the submarine Scotia Ridge.
It isagreat scientific laboratory hence dso called ‘ continent for science’.

Three are valuable mineras like iron, oppe, cod, pdroleum in Antarctica but high coga

involved makes exploitation of these resources unecononic.

Expedited by many, and first expedition by Indiain 198182 near Queen Maud region of

Antarctica, and naned it as Dakshin Gangotri (Mount Indira).
Other countries have hase campsto carry outresearch throughoutthe year.

South Magnetic Pole is located to the southeast of Greater Antarctica in the Indian

Ocean.
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World’s largest glacier—Lambert is located here.

The sheer weight of theice has warped the continent downward so that much of the land
of Antarctica lies bdow sea level.

In 1985at the South Polar Region an alarming discovery was made by British Antarctic
Survey. An ozone hole (formed due to ozone depletion) was found over the polar
amosphee.

Arctic Ocean Region

It indudes the Arctic Ocean and the North Polar Seas.

Arctic Ocean ofth Polar Seas

Area: 12.9 nllion 5. km Pea: 14.8 mllion 5. km

Landsadjacent to the Arctic Ocean bdong to Alaska, Canada, Greenland, Norway and AS

CHARACTERI STICSOF THE REGION

Stationay polar ice. Olar ice is about 3 m thick and is located directly over the North
Pole.

Strongwinds high atmospheic pressure prevails.

Absence of vegetation (Only mosses and lichensat very few places may befound)

The coldest place in the nothen hemisphee is not the North Pole (because of
modeating influence of Arctic Ocean) but 2,414km south for North Pole (Siberian town
of Verkhoyank).

Polar Bear is the best known animal in the Arctic Region.

HugeAlaskan oil reservesis the mos important resources of theregion.

The Arctic fringe and offshore islands are pat of CIS territory and it is a very sendtive
are with arcraft and missile detection devices. Now theregion is becoming nev home for
many Russian scientists.

Page 308

downloaded from: www.kpscvaani.com




EDUCATIONAL TRUST (R)

»ASIA

GNANADHARE ACADEMY

PHYSICAL

#2 Sharada Arcade,Nagarbhavi Main Road Prashanth Nagar, Vijaynagar
North Bangalore-560079, Mob:9513804777/9513809777

GEOGRAPHY AND

MINERAL RESOURCES

Area: 43,608,000 mlion 5. km (30% of total land surface of the earth.)
Population: 3588.9 nillion

Latitudes: 10011Sto 81012\

Only some of the Indoresian group of Islandsis located to the south of equaor in the
Southern Hemisphee.

Longitude: 2602E to 169040/ in the east crossing 1800 bngitude
North-South Extent: 6,440 kmEast-West Extent :

9,650 km

8ize : Largest continent in
the world, I3 times larger
than Indis

Bituation 1 The continent of
Aza iz situated entivaly in
the northern hemisphure
except some af the jolends of
Indonesia, To the north of it
Lies the Arcne Ocean, afrezen
sea, 1o the sast the Pacific
Cooan, to the sotuth the Indinmn
Geean and to the west lies
Mediterransan Sea, It i=
separated from Exrope by the
Ural Mountains, the Casgnn
Sea, ths Black S=a, ths
Caucasus Mountams and the
Straat of Dardanslles in thes
west and from Afra by the
Susz whils the Bering Strait
separates it from Hoerth
Americe.

B iOrepiesi sxtont, Horih-Touth - 40 ko
Bdreates) exagl EadiWel 9650 km
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Name L ocation Part of Ocean
Kara Sea, Laptev Sea, and East | North of Russia Arctic Ocean
Siberian Sea
Bering Sea Northest of Russia Pacific Ocean
Sea of Okhotsk East of Russia Pacific Ocean
Sea of Japan West of Japan Pacific Ocean
Yellow Sea West of Korea Pacific Ocean
East ChinaSea East of China Pacific Ocean
South ChinaSea South of China Pacific Ocean
Sulu Sea West of the Philippines | Pacific Ocean
Island
Celebes Sea North of CelebesIland | Pacific Ocean
BandaSea East of Celebes Iland Pacific Ocean
Flores Sea South of Celebes Sea Pacific Ocean
Molucca Sea East of Celebes Idand Pacific Ocean
Java Sea North of Java Pacific Ocean
Timor Sea Northwest of Audralia Pacific Ocean
Arafura Sea North of Audralia South Pacific Ocean
Bay of Benga East of the Indian | Indian Ocean
Peninaula
Arabian Sea West of the Indian | Indian Ocean
Peninaula
Red Sea Sepaates Asia from | Indian Ocean
Africa

| mportant Gulfs

Name L ocation Part of Ocean
Gulf of Ob Between Yama Peninaula | Arctic Ocean
and GydaPeninaula
Gulf of Chinhli East of China Yellow Sea (Pacific
Ocean)
Gulf of Tonkin Eastof Vietham South China Sea (Pacific
Ocean)
Gulf of Thaland South of Thaland South China Sea
Persian Gulf Separates Arabian | Indian Ocean
Peninsula from the Plateau
of Iran
Gulf of Oman Between Iranian Plateau | Indian Ocean
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and Oman
Gulf of Aden Between Somdia and| Indian Ocean
Y emen
Gulf of Aquaba Between Aquéba (Jordan) | Red Sea
and Sina Peninaula
(Egypt).
Severnaya lsdlands North of Russia Arctic Ocean
New Sberian Islands North of Russia Between Laptev Sea and
East Siberian Sea, Arctic
Ocean
Wrangd Islands North of Russia East Siberian Sea, Arctic
Ocean
Kurile Islands Between Kamchaka | Pacific Ocean
An extenson of the volcanic | Peninaula and Hokkado
Kamchaka Peninaula Island
Ryukyu Island Between Kyushu and| Pasific Ocean
An example of submerged island. | Taiwan
Bonin Island East of Ryuky Island Pasific Ocean
Babuyan Islands Between Tawan and| Pasific Ocean
Luzon (Philippines)
Spartly and Parcel | A group of atolls in South | Pasific Ocean
Islands ChinaSea

A disputed group of idands
clamed by Ching Vietnam,
Maaysia, Tawan, Philippines,
Brune because of the vast reserves
of oil beneth these islands

The Philippines archipdago Lying 1200 km east of | P
Vietnam and 150 north of
the equéaor.

L uzon.

The largest and the
important island of the
Philippinesis known as the
‘Rice Bowl of
Philippines’.

Mount Mayon, the only
active volcano of the
Philippines, is located in
theLuzon.

Good qudity cigar tobaco
is grown in the northen
Luzon (mainly Cagayan
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Valley).
Igorot tribe lives in the

northern region of island.

Mindano Island
Second largest idand
located in southern part of
the Philippines.

Mount Apo, a domant
volcano on Mindano, isthe

county’s highest peak.
| mportant Straits
Name Separ ates Connects

Bering Strait Asiaand North America | East Siberian Seawith Bering Sea

La Parouse Strait Sakhdin Island  and | Sea of Okhotsk with Sea of Japan
Hokkado Island

Tata Strait Eastern Russia and | Sea of Okhotsk with Sea of Japan
Sakhdin

Korea Strait South Korea and Kyushu | Yellow Sea with Sea of Japan
(Japan)

corridors of the world

One of the great shipping

Formosa Strait (Taiwan | Tawan and China East China Sea with South China

Strait) Sea

Luzon Srait Tawan and  Luzon | South China Sea with Pacific
(Philippines) Ocean.

Makassar Strait Borneo (Kalimantan) and | Celebes Sea with Java Sea.
Celebes ISand

Sundra Strait Java and Sumatra Java Sea with India Ocean

Malacca Strait Maaya Peninaula and | Java Seawith Bay of Bengal

Sumatra

Strait of Jahore

Singapore and Malaysia

South China Sea with strait of
Malacca

Strait of Hormuz UAE andIran Persian Gulf with Gulf of Oman.
Strait of Bogporus Asiaand Europe Black Seawith Sea of Marmara.
Strait of Dardanelles Asia and Europe Sea of Marmara with
Mediterranean
Sea
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| mportant M ountains

The Himaayan Mounin
Range

Lies to the north of Indo Gangetic Plain, is an example of
mountin range which formed in the same age with same
Process.

An example of fold mountin of Alpine orogeny.

Mount Everest (8,848 m) is the highest peak, located in
Nepd.

Karakoram Range

Liesin thenorth of the Himalaya.
Godwin Augen (K2) is the highest peak of Karakoram

Kailash Range

East of Karakoram Rangein Tibe.

Kunlun S$han Range

Lies to the north of Tiba Plateau and to the South of the
desert basin of Tarim in China

Tienshan

Liesto thenorth of Tarim basin

Great Khingan Mountin

The Tien Shan extendsto the noith east and reaches the Amur
River unde the name of Great Khingan Mountins

Altal Mountin
Hangay = Mounin  Sayan
Mountin

Lies to the north of Tienshan in succession in a more or less
east-west direction.

Yablonow Range, Stanovoy
Range, Dzhugzur Range and
Kolyama Range

Liesto thenotth east of Atlai Range in the eastern Sberia.

Verkhoyansk Range

Lies to the east of the Lena River separates Central Siberian
Plateau from the eastern Siberian regio.

Pegu Yoma The lrrawaddy and Sittang are divided in ther middle course
by this mountin range.
Arakan Yoma Running southwards is the western range of Myanmar.

A range of the Himalaya which further couninues through
the Andaman and Nicobar Islands Sumatra, Java and other
Indoresian islands
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The Mountain Regionsto the West of the Pamir

Hindukud$ Mountins | Running westwards from the Pamir Knot to the Elburz Mountins

inlran.

Elburz Mountins Hinduku$r Mouniin joins the Armenian Knot near the Caspian
Sea unde the name of Elburz Mounginsin Iran.

Sulaiman Range It proceeds southwards from the Pamir Knot along the border

between Pakistan and Afganistan.
The mog famous pass across this mountin wall is the Khyber,
linking Pakistan with Afghanistan.

Kirthar Range Sulaiman Range takes the name of Kirthan in the south.

Makran Range Kirthan Range turns westward on the Arabian Sea coast and
assumes the name of Makran.

Zagros Running to the northwest of Makran, ultimately ends up in the
Armenian Knot

Pontic Mountin | Runningto the notthwest of Armenian Knotin Turkey.

Range

Taurus Mountain | Running to the southwest of Armenian Knot aong the

Range Mediterranean coast in Turkey.
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| mportant Plateaus and Basins

NAME

INFORMATION

Ladakh Plateau
(Inter- montane
Plateau)

Lies between the Karakoram in the north and the Himalayas in the south.

Tibet Plateau (Inter-
montane Plateau)

Endosad to the south by the Himalays, to the north by the Kunlun Shan
Range is the highest tableland 4,800 n) of Tibet.
Thelargest plateau in the world with an average atitudeof 4,250 m

Yunan Hateau

Lies to the southeast of the Tibe Plateau is sepaated from the fertile
Szechuan basin by therange of mountins

Takla Makan Desert
Plateau and Tarim
Basin

An intermontane desert basin lies baween the Tienshan in the north and
Kunlun S$han in the south.
Convectie and ‘Karaburan’ blows in the arid regions.

Pamir Plateau

Situated to the nothwest of the Indian sub-continent.

Meeting point for the central Asian mountin ranges which make up the
skeleton of the continent.

The highest plateau of the world with an atitude of 4,900 m is aso
known as ‘roof of theworld’.

Armenian Pateau

Situated bdween the Caspian Sea and Black Sea.
Pamir-like plateau from where many mountin ranges spread out,
therefore called the Armenian Knot

Iranian Aateau

The central desert plateau of Iran is endosed by Zagrosin the south and
west and Hburz in the notth.

Mongolian Fateau

A high plateau between 1,500and 1,800 m above sea level, is situaed
between the Khinghan in the east, Altunshan and Tien Shan in the south,
Altai in thewest and Yablonow in the notth.

Urfan Basin

Lies to thewest of Mongolian Pateau.

Aldan Hateau

Lies to the north west of Stanovoy Mountin

Indo-China Plateau

Region of Southeast Asia, extends over Vietnam, Laos Cambodia,
Thaland and Myanmar.

Shan Rateau

Lies between Pegu Yoma and Arkan Yoma in the eastern pat of
Myanmar.

The Salween River flows through the plateau.

Region important for precious stone (Rubies), silver, lead, and tin and
tungsten.

Deccan Rateau

Lies to the south of Indo Gangetic plain, between the Eastern Ghats and
Western Gnds.

North western part of Deccan Plateau is an example of lava Plateau or
Plateau of accumulation

Baluchistan Hateau

A desert plateau (900 mhigh) stuated to the west of Kirtha Range

Arabian Hateau

An example of titled block extending ove the entire Arabian Peninsula.

Plateau of Antolia of

Endosed between Pontic Mountin Ranges in the north west and Tauras
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Asia Minor or | in the south west.

Turkey A vast plateau with an average height of 1,200m, broken by ridges and
volcanic outcrops
Themain rivers draining off the plateau are Tigris and Euphrates.

Loess Plateau The Plateau region is surroundal by Great Plain in the east, Qining

Mountinsin the south and OrdosPlateau in the north.

Loessisthewind bornefinedugd, deposted beyond the deserts limits and
isthefineloam, rich in lime.

Shang and Shend region of loess plateau is known for its extensve coal
reserves.

The Hwang Ho flows through loess land.

Dzungarian Basin

Relatively low lying land between the Tien Shan and Altai Range in
Monglia.

A sort of door beween China and Mongolia in the east and Tarim
lowland in the west.

Mesopotamian Fain

Formed by the Tigris and Euphrates River in Iraq.
One of the major regions where whesat, barley, tobacco and cotton is
grown.

Gobi Desert

Situaed to the southeast of Mongolians Plateau and extendsinto China
Aridity due to interior location shows the features of undubting sand sea
as well as baren sheets or rock and gone.

| mportant L and Regions

Manchurian Rain

Formed by the Amur River and its tributaries in the notthern part of China
Important cities Anshan, Shenyag and Fushun of Mukden Triange are
located.

Great Plain of
China

Formed by the Hwang-Ho and Yangtze Kiang Riversin the eastern China

Turanian Aain

Formed by thetwo prindpd Asian rivers, the Amu Darya and Syr Darya.
It is an example of Basin plain which covers the region of Turkmenistan,
Uzbekistan and Kazakhgan.

West Sibeian
Plain

It extendsove 3,200km eastwards from the Urals to the Y enisey River and
is oneof thelargest lowlandsin theworld.

Taaidam Basin

Lies between Altun Shan and Kunlun Shan and to the north east of Central
Tibetan Hateau
Themajor region d oil fields

Szechuan Basin

Situaed to the north of Yunan Plateau is thefertile basin where the Y angtze
Kiang River is joined by three major tributaries known as the Red Basin
because of its coloured sanddone

Red basin of Szechuan is the leading rice produdng region and is called the
‘Rice Bowl of China.

THE DESERT LANDSCAPE OF SAUDI ARABIA
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Rub-al-Khdi Largest continuoussand desert in the southern part of Saudi Arabia.
It isaso called ‘Empty Quarter’.
Al Nafud Desert Deserts land in the north eastern region of Saudi Arabia.
THE DESERT LANDSCAPE OF IRAN
Dash-I-Kavir Largest Salt desert of theworld stuated in the northern Iran.
Dasht-I-Lut Barren desert of Iran dtuated in the eastern pat of county.
| mportant L akes
NAME INFORMATION
Lake Baikal Located in the southern part of eastern Siberia and to thewest of Y ablonovy
Range in Russia
Source of the LenaRiver.
It is the deepest continental body of water on Earth having a maximum
depth of 1,620 m
Lake Bakash Located in Kazakhastan.
North of the Lake is Karagandacod basin.
Ara Sea Located beween Kazakhstan and Uzbekistan
Two prindpd Asian rivers, the Amu Darya and Syr Darya flow through
semi arid depression into the sea.
Lake Van Golu Thelargest lake of Turkey.
One of the sdltiest lake in the world.
Lake Turnool Thenoithernmog extent of East African Rift Valley.
Located in the Anatolia Peninsula of Turkey.
Lake Asad Located in Syria.
Dead Sea It is an example of rift valley lake which lies dong the West Bank of
Jordan.
One of the degpest points of Asiais theworld’s lowest lake.
The Jordan river flows into the Dead Sea, which has no outet, and
evaportation bdances theinflow
Sea of Gallilee Lava flow blocked the Jordan Valey and formed an elongated lake in
Israel.
Thelave-blocked lake is linked to the Dead Seathrough the Jordan River.
Lake Tonle Sap Located in central lowland of Cambodia
Lake Toba Situated in Sumatra (Indonesia).
An example of crater of caldera lake.
Lop Nor Salt lake in Ching, Ste of numerousnudear testing.
Tarim river drainsinto the lake.
Caspian Sea The largest lake in the world which is five times larger than the Lake
Supeior.
It separates Europefrom Asia.
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NAME | SOURCE | OUTFLOW
NORTH FLOWING RIVERSFROM WEST TO EAST IN RUSSIA

Ob Altai Mountin Gulf of Ob

Tributaries : Irtysh, Tobdsk

Y enisey Tannuda Mountin | Arctic Ocean

Lena Lake Baika Arctic Ocean

Kolyma Kolyma Range East Sherain Sea

EAST FLOWING RIVERS (FROM NORTH TO SOUTH)

Amur Confluence of Shika | Tatar Strait

Tributary: Sungari River. Argun Rver.

Yalu KoreaBay (Yelow Seq)

Forms a well defined border between

North Korea and the Eastern Russia

Hwang Ho Tibetan Hateau The river's course was
diverted away into the
Gulf of Poha ingead of
theYellow Sea.

Yangtse Kiang Tibetan Hateau East China Sea

It isthelongest river of Asia

It flows through Szechuan basin.

Shangai and Wuhan, are the important

cities of Chinalying dong theriver.

Si Kiang Eastern Yunan | South China Sea.

More than hdf of thetota silk produdion | (China)

in China comes from the Yangtse Kiang
and 3 Kiang deltas.

EAST FLOWING RIVERS (FROM NORTH TO SOUTH)

About 75% of the Chinese live in fertile
river basin of Hwang Ho, Yangtse Kiang.

SOUTH FLOWING RIVERS

Mekong

It flows through China Thaland-Laos
border, Cambodia and Vietnan ove
4,160 kmto South China Sea.

Longest river in South East Asia.

In Laos the Mekong forms the western
bounday with Thaland.

PhnomPenh and Ho Chi Minch cities are
situaed on hiebank of river.

Mekong valley of south Vietnam is

Tibetan highlands

South China Sea
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devoted to rice cultivation.

Deltaa Arcuate, is (characterised by
funnd shaped distributaries, stabled by
growth of mangrove vegetation) lying in
Vietnam.

Chao Phraya

City located : Bangkok

Theprincpd river of Thailand.

The river's ddta has rich aluvia soll
which is used almog entirely for rice and
has very high dendty of popuktion.

Gulf of Thaland

Salween

It flows through China & Shan Plateau
(Myanmar) over 2,090 kn.

Longest river of Myanmar.

Tibetian highlands

Gulf of Martaban

Irrawaddy North Myanmear Bay of Bengal
Tributary : Chindwin

City located : Mandalay

Major river of the county referred to as

the‘Lifelije of Myanmar’

Centra basin beween Irrawaddy and

Chindwin around Mandday is very

important for wheat and cotton

cultivation.

Delta region of Irrawaddy and Sittang,

known as the ‘Rice Bowl of Mayanmar’.

Brahmaputra Rises in gdcier | Bay of Benga

Brahmputra is called Tsango in Tibet
before entering in India.

about 100 km south
east of Mansarovar
Lake

SOUTH FLOWING RIVERS

It enter Bangladesh near Bhubii.

Ganga Gangotri Glacier Bay of Bengd
In the uppe course Alaknanda and

Bhagirathi River meet at Devprayag and

from Ganga

Indus Mansarovar lake Arabian Sea
One of the world’s largest rivers flow

south-eastwards acros the county then

drain into Arabian Sea through Attock

plains of Pakistan

Tigrisand Eupharates Persian Gulf

These two rivers dominae Irag and flow
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south-eastwards across the county then
drain into the Persian Gulf via a
combinad estuary.

They meet a Shatt-al-Arab in Irag.

Amu Darya and Syr Darya

The prindpd rivers of Central Asia flow
in to the Aral Sea through the semi and
depression.

MINERAL RESOURCES

Coal:

World’s cod reserves are quite large, estimated at 4.5 trillion metric tons, and probably
will last along time as we increasingly utilize newer forms of energy. Asia's share of reservesis
aboutoneeighth of theworld, which is more than adequae for its current needs. The distribution
of the fields is, however, uneven. Ching Russia and the Central Asian republics contain the
largest reserves, while thos of India, Indonesia, North Korea, Taiwan and Japan are more
modest. Chinaand India are the mgjor producers.

Petroleum and Natural Gas.

Two- thirds of the world’s proven oil and natural gas reservesliein Asia. This propottion
is likely to go up as new fields are discovered, paticularly on islandsbordeing East Asia, and
island-chans in Southeast Asia, many of which have geologic formations tha indicate good
prospects of petroleum reserves. Severa of the fields explored during the last thirty years or so
have already begun to yield oil, e.g., in Sumatra, Kalimantan, Java, and islandsin South China
Sea.

Uranium:

Asia’s reserves of this important minera critica to the generation of nuclear energy for
commercia and ddense needs is small and limited mogly to Chinaand India. The production of
nudear energy and its consumptionis largely in the handsof a comparatively few indugrialized
counties such as the U.S.A., Russia, Japan, Canada, the United Kingdom, France, Germany,
Italy and Audraia. Among Asian naions Japan is thelargest consumer, which utilizes about 10
percent of dl thenudear energy produced in the world.

Metallic Minerals:

lron Ore:

Iron-ore reserves of the world are very extensve, estimated to be over 65 trillion metric
tons of which less than 1 percent is annudly mined. On accountof theincareasing use of plastics,
and recycling of scrap metals, the world’s supply of this useful metal is going to last for along
time. Asia sreserves amountto nearly one-eighth of theworlds Nearly all Asian naionscontain
some deposts of the ore; Chinaand India contain mog of it. South Korea, Taiwan, Malaysia, Sri
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Lanka, Kazakhgan, and Turkey have dso fairly large deposts, athoudh production in these
countiesis limited. China and India, together, accountfor onefifth of theworld’s annud oufput

Ferro Alloy Metals:

With the exception of manganese, tungsten, chromite and vanadium, Asia's reserves of
ferroalloys are limited, but the produdionis fairly extensive amouning to amos onehdf of the
world’s tungsten, oneeighth of manganese, and onesixth of theworld’s chromite. Ching South
Korea, Mongolia, North Korea, Myanmar, Kazakhdan, and Tagjikistan are the prindpd
produeers of tungsten. Turkey, India and the Philippines are the major chromite producrs. China
and India are important producrs of manganese.

Nonferrous Metals:

Reserves of tin and bauxite are abundant in Asia, while thos of coppe are modeaate.
Four Asian counties: Maaysia, Indoresia, Thaland and China account for nearly one-half of
theworld’s tin production. Thereserves of bauxite are fairly large, aout12 pecent of the world.
India, Ching, the Philippines, and Malaysia are the chief producers but produdion is limited
(about6 pecent of theworld’s total output).

Precious M etals:

Traditiondly, gold was obtained mainly from the aluvia stream deposits and many
Asian counties (Myanmar, Indoresia, Cambodia, and Ching) were its important producers. The
current production is inggnificant like other precious metals such as silver and platinum South
Africa, Russia, U.SA., Canada and China are the world’s maor producers. China and the
Philippines are Asia's major gold producers. Japan, North Korea, South Korea, Taiwan and
Tagjikistan aso have some gold ore reserves. Asia's produdion of silver and platinumis negli-
gible. Japan isthe only county of some conquence that produces silver (about2 percent of the
world’s produdion).

Nonmetallic Minerals:

Reserves of asbestos gypsum, mica, phoghdaes, rock salt and sulphur are relatively
large Russia and India are the prindpd producers of mica; China, Jordan and Israel of rock
phogphaes; Isragl of potash and Iraq of sulphur.

Energy Resources: Water power :

A large portion of Asia's surface is blessed with circumstances favorable for the
development of waterpower and for irrigation in terms of the nature of its terrain, volume of
water in rivers, existence of waterfals, etc. Nearly a quater of theworld’s potential is estimated
to exist in the continent, but only onefifth of theworld’s total capacity is developed, and thusa
good deal remains undeseloped. Althoudh water resources of Ching, India, Japan, Pakistan,
Bangladesh, Myanmar, Sri Lanka Indoresia, the Philippines, Laos and Vietnam are potentialy
abundant, only Japan has been able to fully exploit its waterpower resources.
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