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living organisms, decay of organic matter and burning
of fuels use 1up oxygen and release carbon dioxide into
L that the atmosphere. Al the same time, green plants
absorb carbon dioxide and release oxygen during
photosynthesis, This keeps {he amounts of these
gases In the alr constant, However, we are cutting
down (rees in large numbers and at the same time
burning more fuel. This is inereasing the amount of
carbon dioxide and upsetting (he balance of gases in
the air. This Is one way 1n which we are changing our
environment. And this change, as we will see in a later
chapter, has harmful cffects.

" gpheres of the earth The land and water bodies of the
earth and the layer of air surrounding the earth form
a part of our natural environment. You know that the
can be divided into three zones, or spheres—the
phere (sphere of rock), the hydrosphere (sphere
{ water) and the atmosphere (sphere of air). Life
te only In some parts of these spheres. For
lg. organisms can survive only up to a certain

Blosphere

tl of 1, Usually, nature
nents of the environi
ds of time, For exam

~the sphere of life
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we composed m vndy of denser materials Ml B
“iltca and magnesinm Lhey are together ¢ alleq] « i,

et f Tor stlica and ma s tor magnestum), The MU g
of the crust is also quite uneven, For example Mo
Pverest, the hghest mountain peak in the world, i,
8848 metres above sea level, while the wopyg,
deepest point, located in the Martana Trenceh iy the
Pacilie Ocean, 18 11,034 metres below sea level

The mantle  Below the crust Hes the mantle, |t extends
up oA \i(‘l\(h of about 2,900 km, Hs ehitet Onstituen
are silicates of fron and magnesium,  Both the
temperature and the density of the mantle ineregse
with increasing depth towards the centre of the ear th

Uhe mantle has two parts—the upper mantle and
e lower mantle. The upper mantle s about 670 Km
thick, while the lower mantle is nearly 2,200 kn
thick, The top layer of the upper mantle s solid
Below this laver lies a soft laver. Because of the high
temperatures in this layer, the rocks here are ina soft
state, a stage they reach just before melting. This laver
begins at a depth ot about 50 km and extends roughly
up 0 a depth of 300 km. The lithosphere, which
comprises the erust and the hard uppermost part of
the mantle, floats on this sofl layer. Below this

layer, the rocks of the upper mantle become harder
with depth.

The lower mantle ts a solid region starting at

Unlike the upper mantle, it i

BOre. The innermost layer of (he earth is called

8, 1L 1S about 3.500 Km thick. 1t is the densest

‘ ,' “ belteved (o be made up of heavy metals ke

Dapth below sea level

=38 km

700 kim
o 2,800 km

e 5,150 km
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~the earth’s surface converted these
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Flie 10 Formation of ostiusive ane frtrosives e

ervstals of minerads (o form, lgneais rockes ormed
this way ane, gradned, ‘They e
Known  as  (drasioe fgneots  rocks
pahbro are examples of suelh rocke

therelore, oo st

Cyranite  andl

Sedimentary Rocks

Running water, wind and moving lee carry sl
partieles of rock, When (hese rock particles o
depostted on land or on the heds of aceans or rivers
thay are called sediments, Sediments are deposited
in layers, They harden over the years because of the
welght of the layers above and the presence ol
comenting matertals ke Hme, When the layers are
formed uncer water, the welght of the water also helps
in harvdening, Rocks formed by the deposttion aned
hardening of layers  of  sediment  are  called
sodimentary rocks, Such rocks are usually made up
ol l%\\’f‘l‘h‘ ol different composttion.  Sandstorne
limestone, shale, gravel, clay and conglomerate are
examples of secimentary rocks

Coal, 100, 18 a sedimentary rock, But unlike other
sedimentary rocks, the coal that we see today was
formed by the remains of organisms, mainly plants
which got buried with other sediments millions of
yoars ago, The high pressure and temperature undes

renwins into

earbon, which s the main constituent of coal

¢ ospe the lavers i this specimon of
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Q000U rock

Sedimoents
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Hent and prawsure

Bedimentary rock

in sedimentary  rocks,
med by the decay of plant and
\ buried with sediments

remains of plants and
yers of rock are called
coal are called

ol form,
thelr form
ure, Such
hic rocks.

Volcanoey

A voleano 1s o pent, or an opentng, ot o weak «
i the earth's crus

i
through which IR ,.'“"m
g

onto the surlace as lavi

Sometimes, lava COTpg

out through long, deep cracks, or flasures, in i,

earth's erust

During avoleanie eruption, gases, ush, steam and
ceven pleces ol ro K
Chradually, ash
around the vent, forming n conlcal il known ws g
voleanic cone

used to refer 1o novoleatile core

inre *.’u'\wt| oul along with lava
rocks ane solldified lava pitle 1)
I'he word ‘voleano' s also sometimes
Maount Etrin in Sictly
Kiltmanjaro in Tanzania, and Kilagea and Mauna Keu
In Hawall are examples of volcanoes

I'he top of the voleani cuplike
depression called a crater. Magima reaches the erater
||Il‘()llj.',|l 0 vertieanl |)l||t'1lk" passage Fhe original
volecano may undergo changes over time, New cones
may develop, and the original crater may become
wider and shallower after a fresh eruption. Such an
enlarged crater 1s called o caldera

cCone b 1

Volcanic islands The top of a volecante cone formed o
the sea floor may rise above the water to form o new
island, The island of Surtsey near leeland s such an
Island. Such an Island will disappear f the top of the
voleano 1s blown off by a violent eruption

Tectonic Processes

The earth's lithosphere is broken up into several
pleces, just like the pleces of a large flgsaw puzsle
These pieces, known as plates, float on the soft laver
of the mantle. The flow of parttally molten muaterial
within the mantle causes the plates  of the
lithosphere to move relative to each other As the
plates move, they push, pull, slide. rise, sink
!;end and break. Such processes act over millions
of years, and create major landforms, They are called

'Mtonzc Processes, after the Greek word ‘tekfon
';!‘El‘ﬂeh means  butlder.  Plate

nmovemnent  causes

V"'!‘ Lrate



M wm\\ of the lithosphere

severe than one that measures 6. However, the

an earthquake causes depends on many
factors such as the type of soil. type of buildings.
guality of conmstruction, population density. etc.
Generally. earthquakes measuring 2 or less on the
Richter scale are not even felt by us. The ones that
cause damage usually measure 5 or more.

Surviving an earthquake During an earthquake. get away
from stoves and fireplaces, glass objects, windows
d things that can fall. Crawl under a table or a bed

rouch near an inner wall. Cover your head and
th your arms. Do not use the lift. If you are
move away from buildings. trees, poles.

ete. If earthquakes are frequent where vou
and your friends and family should regularly
in drills to practise what to do during

' Bhuj in 2001 A powerful earthquake
put 7 on the Richter scale hit the Indian
it on 26 January 2001. It caused great

» more than 20,000 people and
v 400,000 houses. About 16 million
ectly or indirectly affected by the
‘earthquake had its epicentre near
The region around Bhuj, therefore.

um damage.

ds of previous earthquakes and

. of violent and destructive

in the Bhuj region. So. the
: sistant buildings

ed. This could have

which is the main
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8 Our World: Then and Now ~ 2

region is fairly densely populated. This was another
reason for the large number of deaths.

Landforms created by plate movement Plates may
move towards each other, away from each other or
past each other, When two plates move towards each
et the rocks between them wrinkle up (o form fold
18, The process is known as folding.

i two plates move apart, they canse fractures,
1o open up i the earth's crust. The flow of

T

=
i

e

COhIngs o Kenmemoer o

molten materfal underneath may cause chunks of n
erust to collapse or be pushed up along a riff, o rl
along which adjacent blocks of rock have bc”
displaced 18 known as a fault. The raised bloci
form block motntains and the sunken blockg [Qns
rift valleys. 1

Sometimes, two plates may slide past each Othey
Such movement does not create major landformg hui
may change existing ones by forming faults and
causing earthquakes and la nelslides,

»,

- the physical and biological conditions in which an organisin lives
~ those components of environment that are provided by nature
the uppermost solid layer of the earth

the layer of the earth below the crust

the solid layer comprising the crust and the uppermost part of the mantle.

~ which floats on the soft layer of the mantle

~ the innermost layer of the earth, with a molten outer part and a solid inner part
~ molten rock found below the earth's surface

‘magma which has come out onto the earth's surface

ype of rock formed by the cooling and hardening of lava or magma

-
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3. What are plates” What causes them (o move?
4. What are the effects of carthiguakes on landiorms

5. Which region suffered te maxtminm dinmnnge due (o the ear theake that it Ciatjarat in 20017 Why?
Angwur the following questions (n not more than 100 s orely,
rthe earth's cros
8 TOCKs? How are (hey fored”

ey rocks? Explain how they are formed

M n sedimentary rocks?

e ]:Iﬂofthc continental crust called winl?

ICOUS rocks are formed below the carth's surface, Why?
lﬂﬂﬂﬂhqunkaﬂ are comumon near the margins of plates, Why?

ere of lile.
Mtne the structure of the earth,
8 of the earth's crust s aboul ... ki,
erature, the innermost part of the earth's core ls ... :
Sformed on the surface of the carth,
rock formed by the decay of plant and animal remains that got buried millions of years ago.
what ...... Is (o slate,
med by ...... processes,
p along a rift form ...... mountains and sunken blocks form ...... valleys.

wements are lrue or false,

ne optlon may be correct,

t of the physical environment?

(¢) plants (d) temperature
teﬂals rich in

L (b) silica and aluminium

(d) fron and magnesium

(¢) Igneous rocks () fossil fuels
2 (o heat or pressure Is called
K (¢) Igneous rock (d) fossil
(¢) voleanic cone (d) rift valley
ongly labelled?
- (a)ventl

' (b) lava flow

Scanned with CamScanner



W R T Y T L R

\ ‘””H\!’!\\‘ h‘l'l“li‘ s @1}

T

b il

i

Activity

5 OOTRNE A W RPOCTIRIE O ek T yone s g, Try (o i onl Whether ey e e, sedimendigy
~Wetamrphie ks,

A ROET OF A VOISR 00ne SHOWIE e vent, i oriter e e ows,

AT T showkig e Hospbierie plates o and whiteh pies of fonetin e e plide g, MAack s
) VRO HTRIE TORIOTN O A OV O of Fnelting 1 Oe e g, ek (1o palices whire mjor earthuakes
VO DOeTTRE 1 e past hundred years Fid ot whieh o the e eguideen e e langest aimber ol ileatha,
. Taternet, e the focations of (he fve most deviatiiing ertlon i history, Ml (heae places on
andd wikte a few Hines on each meldent,

AOUP diseussion on (he fopte Taking PEOCANEOTE T A ear ik’

Scanned with CamScanner



2

grounds the earth is known

‘atmosphere extends more

.above the earth’s surface.
th's force of gravity.

here, is a mixture of
up about 78% and

The Atmosphere

of fuels and the decay of organic matter. Thus, nature
has ways of maintaining the balance of gases in the
atmosphere. However, human activities are
disturbing this balance by polluting the air.

Air pollution Any undesirable change in the
composition of air is known as air pollution. This
may happen if the processes regulating the
composition of air are disturbed or if harmful
substances are added to the air. Substances that
cause pollution are called pollutants.

In cities and industrial areas, automobiles and
factories are the chief polluting agents. They emit
large amounts of gases such as carbon dioxide,
carbon monoxide and sulphur dioxide. They also
emit solid pollutants such as unburnt carbon
particles from fuels. Some of the emitted substances
such as carbon monoxide, sulphur dioxide and
compounds of poisonous metals like lead are harmful
for us.

Natural agents may also cause pollution.
Volcanoes, for example, release huge amounts of
dust, ash and poisonous gases into the atmosphere.

The Layers of the Atmosphere

~ On the basis of composition, temperature and other

properties, the atmosphere may be divided into five
yers. Starting from the bottom, the layers are

tled troposphere, stratosphere, mesosphere,
ermosphere and exosphere. However, the
1da between these layers are neither fixed

defined. The layers overlap, and vary
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The Atmospherne 13

Cood &

)t
. peee="
- e e sotane
| Fg 2.2 Rising marm 2 being seplaced by cool air at the heated
e smace

.
¥

solar rdiafion. or insolation. The energy that
~ meaches ihe carth passes through the aumosphere
reaching the carth’s surface. But it heats up the

)¢ point is taken as 1007

heating of the aimosphere has imporiant
semces For example. the warm air near the

Fig. 2.3 The sun’s rays falling on earth. Observe the rays falling
on higher and lower latitudes, In higher latitudes they
spread over a larger area.

one may calculate the mean monthly and mean
annual temperatures.

The difference between the maximum and
minimum temperatures gives the range of
temperature. In the case mentioned above, the range
of temperature for the day, that is, the diurnal range
of temperature, is 36°C — 24°C = 12°C. The difference
between the mean temperatures of the hottest and
coldest months of a year is called the annual range
of temperature.

Temperature also varies from place to place,
mainly due to variations in latitude, altitude and
distance from the sea.

- The higher the latitude of a place the lower is
its temperature.

- The higher the altitude of a place the lower is
its temperature.

- The greater the distance of a place from the sea
the higher is its range of temperature (both diurnal
and annual).

Greenhouse Effect and Global Warming

You know that solar energy heats up the earth’s
surface. Once heated, the earth's surface radiates
heat. Much of this radiated heat is reflected towards
the earth, mainly by the carbon dioxide present in the
atmosphere. As a result, the heat gets trapped. This
effect is similar to the heating of a greenhouse. Hence,
it is known as the greenhouse effect. Without this
trapping of heat, the earth would have been so cold at
night that we could not have survived on it.

You know that green plants absorb carbon
dioxide and release oxygen during photosynthesis.
However, as the human population is growing, we arc
cutting down more and more trees for wood. We are
clearing forests to use the land for buildings and
agriculture. Our factories and vehicles are emitting
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Fig. 2.4 (a

more carbon dioxide than ever before. In other words,
we are increasing the emission of carbon dioxide, but
reducing the number of trees. This is gradually
‘increasing the amount of carbon dioxide in the air. As
a result, the greenhouse effect is increasing gradually,
causing global temperatures to rise. This is known as
global warming. It is feared that continued global
‘warming may cause much of the polar ice to melt. If
that happens, the water level of the oceans will
rise and many islands and coastal areas will

i Atmospheric Pressure and Winds

ings around us, air has weight. Although air
y little, the weight of all the air in the
€ is huge. This huge weight pushes down
- surface but, fortunately, it is spread
area. The weight of the atmosphere
 on a unit area on the earth’s surface
spheric  pressure. Atmospheric
with the help of a barometer.

Now = 2

~J

Air pressure

'
~—

:

L Airtigre
Box

Partial vacuum

(b)

) Mercury barometer (b) Parts of an aneroid barometer

therefore, easier to handle. This type ¢,
ST B o
has a partially evacuated metal box 4. e
T e
when the pressure is low and gets com.. %
s z 5 53864 When
the pressure is high. The box is connecteq .. e
~ = i

that moves over a scale to g .
< e =
atmospheric pressure. “

Permanent Pressure Belts

Air pressure varies with temperature s 5o
heated expands and becomes less dense 5y .
being lighter, rises, or flows upwards. Hence = —'a:
lesser pressure. On the other hand. air when s
becomes dense and heavy. Cold zir sinks. or om
downwards. Hence, it exerts more pressurz.

In the equatorial region. especizally bemwesn 7

North

_— Pue

e Pole

- Fig. 2.5 Permanent pressure 0
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ViR 28 A wiid spne

: lonpgrressure bell. in the pokar 1egions, i is exirenely
- ool Dwoughowt (he yemr, and the atiimpheric
. pressure s slways m These regums are called

mmm,symmmmmmrm
- beavy, and begin o sink. m«mma
_ pressure, kpnown a8 the sublropical
%-m,mmwrw,mw
 from the polar 1eQons and comparalvely warsn wt
s meet near the 60

4

Fhoe brato ommarit vinadd femw 1acinding five avection
fe i Whiey 5 s s Wicrming v caWedt & intrid veine. W
rimyaiatss oA # wicl & vane (e (a0 fiued (o e
T e A # heniumia 168, plooted # K
CapEa WM 1499 1o (hye vavie Lerman s The si0€ t wrich
o b Mo, Fhons, thie grmniiar peseits ey (e (rection
feimts ety thie el & BAermng,

The spued of wind degetis on (he présare
Ay arien betarsnr tores tegiems. When the diflerence 1
Wigh, wind rushes from (he bigh-pressore region o
the lewpressine reguom # # geat speed, a8 in 4
s, The sguad A wind can e measured with the
VY A 480 GIETNTIALY . Aty GEinorneter comeiats of
thres o fonsr g wiached (o 4 rofatieg shaft. When
winid Whows, the ciigs and the staft rctate, The shaft s
commeted (o 4 meter, shallar (o 4 cax's speedorneter,
whch shows the speed o the wind.

Winds can be broadly dassified zs permanent
windes and bocal wminds,

Permanent Winds

The winds that WBlow from the permament
bighpressure belts towamds the permament
lowpressure belts matntzin thewr divections of flow
throughout the year. They are called permanent,
prevailing o planeiary winds. Due to the rotation of
the earth, these winds are deflected to the right of
thelr paths in the Northern Hemisphere and to the left
oA thelr paths in the Southern Hemisphere. Thus, the
winds blowing towards the equator are deflected
towards the west, and the winds blowing towards the
poles are deflected towards the east. There are three

types of permanent winds—the trade winds, the
westerlies and the polar winds.

Yrade winds The trade winds blow from the

subtropical high-pressure belts to the equatorial
low-pressure belt. Winds are named after the

Fig 2.8 Permanent wind belts of the world
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: Bua troare
i Fig. 2.9 Land and sea breezes

divection from which they blow. In the Northern
Hewmdsphere, the trade winds blow from  the
{ northoeast and are known as the north-cast trade
winds In the Southern Hemisphere, they blow from
the south-east and are known as the south-cast trade
winds The trade winds blow with great regularity.

Westerlies  The winds blowing from the subtropical
m@rmw belis to the subpolar low-pressure
1 are known as the westerlies, as they blow
from a somewhal westerly direction in both the
hemispheres.  The  westerlies  blow from  the
somthowest in the Northern Hemisphere and from the
north-west in the Southern Hemisphere. Since these
winds originate in the warm tropical regions and
Wlow towards cooler regions, they are experienced as
warm winds, They are not, however, as regular as
the trade winds,

MM The polar winds blow from the polar
sweure belts to the subpolar low-pressure

M are also known as the polar easterlies
they blow from a somewhat easterly
on, They blow from the north-east in the
m and from the south-east in the
3 Hemisphere. Since these winds originate in

regions, they are extremely cold,

lﬂﬂ 10 local or regional changes in
' e are known as local winds,
for short periods of time,

% m they do not

Land breeze

pressure over the land. Since the air above the sea is
cooler, the pressure over the sea is higher. So, the
cooler air from the sea moves towards the land during
the day. This breeze, called sea breeze, brings down
the temperature in coastal areas during the day.

At night, the land cools down much faster than
the sea. The air over the sea is, thus, warmer and
lighter. The warm air over the sea rises. So, the
pressure over the sea is lower than the pressure over
the land. Air from the land, therefore, blows out
towards the sea. This is known as land breeze.

The monsoon The monsoon is a seasonal wind. It

blows in a fixed direction during a particular season

but reverses its direction with the change of seasons.

Monsoons are like land and sea breezes on a large

scale. They are mainly associated with southern and
south-eastern Asia. During summer, the interior of
the continent of Asia gets extremely heated, and a
low-pressure zone develops in this region. Moist
winds from the high-pressure zone over the Indian
Ocean blow towards this zone and cause heavy
rainfall in summer. In winter, the temperature falls
sharply, and a high-pressure zone develops over the
interior of Asia. The sea remains warmer than the
land, so the pressure over it is much lower. As a

North-east (winter) monscon

High pressure

)

Fig. 2.10 The summer and winter monsoons in India
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gl ceol ey winde T e Inlerior of (e
e e fowarie Ui sen,

3“ i Cyelonie winds e oegilor wiinds
: dieation They aie cansed by pressure

m Wi e cgetines and anticoyelones,

S el sbong winds Blow @ spleal
‘m A B priemsiine mien ab e centre, I the
N gl wWiineds Blow i as aniielockwise
e sl e eentie of the cyelone, while (i
, 2 Bt Hemisphere ey Blow o clockwise

CCyeloies B Beavy talie and - canse
' hplﬂ!u over which ey piss,

nmlm. gentle wiida blow from (e
o Al e centie lowards - the
: Wie arens o the Northeru

winds Blow (noa cloclwlae spleal, away

e at the antieyelone, while i the
¢ ey Blow th an antielookwise
Db mtable  weather  and

) Tl eantern const of Indin 18 one
I eggons of the world, Cyelones
By of Beugal generally strike

Flige 212 Damage caused by a cyclone

(Iile Feglon diring the months of May, October and
Novernber, One such eyclone, named the Super
Cyelone, hitl the state of Odisha on 28 October 1999

During the Super Cyclone, wind speeds reached
Up Lo 800 lkilometres per hour. These winds pushed a
high wall of water onto the shore, flooding large areas
along the coast.

The reglon Wt by the cyclone was inhabited
nostly by poot fishermen, who lived in thatched huts,
Thelt homes were casily destroyed by the strong
winds and the following flood. More than 10.000
people and large numbers of domestic animals were
killed, About 15 million people were left homeless.
Vst areas of fartmland were flooded. causing a huge
loss Of crope.

The weathier oflice had broadeast warnings days
belore (he cyelone struck. However, proper steps had
el been talken (o move people to satety. Many of those
lilled were poor fshertmen, who could not afford w
loke the day's cateh and had gone out to sea to fish
gnoring the warnings, Also, the damage would have
been e lese (U large stretches of Odisha's coastal
forests had not been clearved.

ekt 1e lnown as (he atimosphere, 1 divided into five main layers:
W moaphers and exosphere.

i pariientae place at a partienlar tine, Climate is the vegutar pattera of
OB e o mﬂm of thine.

ol with the el of  thermoneter.
%: ﬂ%ﬁf the day Iml With seasons, This is due o vartations i the
M f '
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Thes Atmosphiare 19

5. Winds blow from veglons of ..., pressure (o veglons of ..., pressure,
6. Awind I8 named after the divection ..., which it blows,
7, The apead of wind blowing between two reglons depends on the ..., difference between the reglons,
-8, The .. A8 an strament for measuring (he speed of wind,
9, The ..., blow from the polar high-pressure belts (o (he subpolar low-pressure belts,

G. Stvm whether the following statements are true or false,
1. The higher the altitude of a place, the lower s (s temperature,
2. Permanent winds are also called prevalling or planetary winds,
3. The polar winds are extremely hot winds,
4. The polar winds are also known as polar easterlies,
by 51\10&1 wind always blows in the same direction,
6. During an anticyclone, winds blow in an anticlockwise direction in the Northern Hemisphere,
. Choose the correct option,
The tonosphere helps in radio communication as It containg
(%) dust particles (b) charged particles called fons
{c) water vapour (d) ozone
The temperature varies with seasons because of vartations in
(a) the number of daylight hours (b) the inclination of the sun's rays
{¢) both (a) and (b) (d) nefther (a) nor (b)
“The atmospheric pressure over a cold reglon 1s
(a) high (b) low (¢) normal (d) none of these

\wind vane shows

‘wind speed (b) wind direction () alr pressure () all of these
In both the hemispheres, the subtropical high-pressure belt develops near the latitude
(a) 40° (b) 30° () 8O° (d) 60°
The diagram shows the

(a) weslerlies (b) polar winds

(¢) trade winds (d) westerlies and trade winds

oves towards the land during
(b) night (¢) both day and night (d) winter

(b) trade wind (c) seasonal local wind ~ (d) westerly wind

(b) high pressure at the centre
(d) none of these
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~ is essential for life. The earth has this
ry ingredient of life in the form of the
phere. On  earth, water exists in three
olid, liquid and gaseous. The ice caps in the

bour in the atmosphere are all part of the

Evaporation

ge from one form to another by
- out heat. In summer, when the

‘and runs down in streams.
r bodies on the earth absorb

1 surface. Evaporation is
dry days. Water vapour is
nainly from the leaves. This
ration.

r _present in the
/. Humidity varies
ne.

Water

When it is hot, we perspire, or sweat. The sweat
evaporates, and this has a cooling effect. However, if
the humidity is high, the rate of evaporation is
reduced. Therefore, on a hot, humid day, we perspire
but the sweat does not evaporate. This makes us
feel uncomfortable.

Evaporation is a continuous process, but the
atmosphere cannot keep storing an endless amount
of water vapour. At a particular temperature, the air
can hold only a certain amount of water vapour. When
the air contains as much water vapour as it can hold
at a given temperature, it is said to be saturated.
Warm air can hold more water vapour than cold
air can.

Condensation

With a fall in temperature, the capacity of the air to
hold water vapour decreases. Thus, air may become
saturated when cooled. Air may get saturated even
without cooling, if evaporation keeps on increasing
the amount of water vapour in the air.

When the temperature of saturated air falls.
the air is no longer able to hold all the water
vapour it is carrying. The excess vapour then
changes into tiny droplets of water. This process is
called condensation.

Condensation of water vapour leads to the
formation of clouds, fog, mist and dew. For
condensation to occur, not only must the air be
saturated, but there must also be a surface on which
the water vapour can condense. For example, water
vapour may condense around the dust particles
present in the air.
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Fig. 3.2 A rain gauge

J;‘Hd rainfall Relief rainfall occurs when a mountain
~or highland lies in the path of moist winds. The side of
the mountain that faces the wind is called the

1 side. The warm, moist air is forced to rise
along the windward slope of the mountain. As the air
ascends it cools and gets saturated, and finally there
~condensation and rainfall. As the air descends
own the other side of the mountain, known as the
ard side. it becomes warmer and drier. So, the
side receives little or no rainfall. Hence, this

m side of the Western Ghats receives heavy
the eastern side, being a rain-shadow
es only moderate rainfall. Relief rainfall
ed orographic rainfall (‘oros’ in Greek

Convectional rain  occurs

mﬂw surface also gets heated and
ler air from above sinks, only to be
ed to rise again. Thus, a convectional

oist air s lifted along the
untain, leading to the formation

Colt air
Ny
o)

Fig. 3.4 Convections rznfal

clouds lead to very heavy rzintall twwards the
afternoon or evening This kind of rzn is ofen
accompanied by thunder and Jightning

Frontal, or cydonic, rainfall Within 2 cyclone. wars zic
and cold air from opposite directions ofien saee

Where they meet, 2 zone of separation. cilied 2 froms.

Is formed. Warm alr, which is Yighter. rises obliguely
over the heavier cold air. As the warm zir rises. o

cools, condenses and causes rain. Fromzl raiazll s
very common in the subpolar low-pressure eis

Here, cyclones occur when the warm westerlies are
forced to rise over the cold polar zir.

Major Water Bodies

Water bodies cover about 71 per cent of the sarti's
surface, At present. the Southern Hemisphere has
much more water and much less land than the
Northern Hemisphere has. However. the distribution
of land and water bodies changes slowly with fime
Tectonic processes create mountzins where once
there were oceans and separate lands tha wers once
parts of the same land mass. Spells of warm climnate
cause ice caps to mell. raising the sea level amd
submerging lowland areas. And. spells of cold chimae

Fig. 3.5 Frontal raintal
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Fig. 3.6 Some important water bodies

cause large guantities of ocean water to freeze, thus
lowering the sea level and exposing new lands.
‘Oceans account for about 97 per cent of the water
present on earth. Oceans heat up and cool down
much more slowly than land. They can store much
more heat than the atmosphere can. They are also the
main source of water vapour in the atmosphere.
These properties of oceans influence the climate.
Places near the coast do not usually experience
‘extreme temperatures, and also get more rainfall than
~ places located further inland. The mineral deposits
~ found on ocean floors and many of the marine
‘organisms living in oceans are economically
rtant to us. Besides, the oceans have been used
e and wansport between countries and
or water bodies found on land are rivers,
ciers. They hold only a small percentage
n earth. Rivers influence human life to a
generation, etc. They also serve as

water is 35 parts per thousand. The Dead Sea, lying
between Jordan and Israel, however, has a salinity
higher than 240 parts per thousand! As saline water
is denser than ordinary water, it Is easier for
swimmers to float in the Dead Sea. Water that
contains very little dissolved salts is called fresh
water. Only about 3 per cent of the earth’s water is
fresh water. Of this, about 2 per cent is ice. Most of the
remaining 1 per cent is present underground. Only a
very small part of it is found on the earth’s surface in
rivers and freshwater lakes.

Motions of Ocean Waters

The waters of the oceans are never still. In fact, there
are three types of motions of these waters—waves,
tides and currents.

Waves

The action of winds causes disturbances on the
surface of water. When a wind blows over the oceait
surface, it pushes down the small particles of waler.
Each particle is pushed down and it comes up agait
So, it actually moves up and down in a circular path.
But the particles are all tightly packed together. So.
every particle passes on its motion to the next. The
rhythmic movement of the water particles produces
pattern, which we see as waves. The disturbance. Of
the wave, travels in the direction of the wind. 1115
important to note that water actually does not travel
with the wave. This is somewhat like the spectators 11
a stadium doing the Mexican wave. Each spectator

only
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Ocean Currents

e cortain parts of the ocoans, the waters move along a
definite direction. These MASSCS of ocean water
moving in definite directions are called ocean
carrents.  Comparatively slow-moving masses  of
water are calied drifts, Often, a8 @ current Moves away
from its origin, it becomes a drift,

Ocean currents are caused ehiefly by the action of

the planctary winds on the surface waters of the
oceans. The shapes of the land masses modily the

Fig 3.9 Major ocean CUITOI1Y

iy Al Now = 2

( ' il R (e

Y h‘m‘m

( ' [ ylpedeefuimr s i

Meap e

o sun during spring tees and neap Helos

woan ourrents, Due to the rolation of the
pis i the Northern Hemisphere are
paths, while 1n e

couraes ol ot
carth, the curre
deflected (o the right of thel
Southern Hemisphere (hey are deflected o the lefl
Generally, the currents move clockwise 1 (he
Northern Hemisphere and anticlockwise In (he

Southern Hemisphere,

The currents thal carry wiart walers from the
tropleal region (o the higher latitudes are wirn
currents, The currents that carry colder wilers from
{he higher latitudes (o the lower latitudes wre cold
currents, Generally, warm currents flow mlong (he
enst consts of the continents, while cold currents flow
along the wesl consts,

0"

T LTI

| Cold ourrante

- Warm euirrants
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~ Thecolder and saltier waters of the polar reglons denstls are found nesr the weelers ooasls of
~ being heavy, sink below the surface waters, They aré continents, along which cold currents generally
~ cartied by deep  ocean  cwrrents  towards  (he flow. The Atacama Desert in South  Asnerics
and the Namib Desert i Africs are exmuplos

Climate and ocean currents Ocean enrrents influence of such deserts,

* climate of coastal regions, In fact, winds blowing Other effects of ocean currents
m ﬁk m m m lM l’!\ﬁ\l&l\(’ﬁ Of ucean M ’rhp I)IN‘J'.I wherp WHITH ‘”’d l;q‘d (uA[[lj;),“ ”jﬂl.&‘l e

currents far intand, _ rich I Uny organisms, known as plankion. tit
* Cold currents make a place colder than other places serve as food for fish, Such places are good fishiog
on the same latitude. currents make a place ounds, The meeting place of the warm Gt
somewhat warmer. For example, the ports of tream and the cold Labrador Current  near

Norway kocated within the Arctic Cirele remain free Newfoundland, and the meeting phace of the warn
‘ol foe in winter due 1o the warming influence of the Kuro Shio and the cold Oya Shio, or Faull Caurrent,
North Avantic Drift. Yet, ports on the Labrador near Japan are good fishing grounds.

coast of North America, lving at much lower 0 :
; . > cean currents influence pavigation, oo, it o sy
~ latitudes, froeze over in winter under the influence salls along a current, its speed increases. 1 i salls

“mm Qurrent, against a current, its speed decreases, S0, b ordes
ean cwrrents also influence rainfall, Winds to save time and fuel, ships generally sall with e
MESSING over warm currents pick up moisture and current, Warm currents also help (o melt joebergs,
use heavy rainfall. Bastern USA and the western which are dangerous for ships Sometimnes,

st of Burope receive such rainfall, On the other however, ocean currents cause problems for ships.

. winds over cold currents become Thick fogs occur where cold and warm currents
and dry. and bring hardly any rainfall, Hence, meet, This reduces visibility,

by which a liquid changes into a gas

mount of water vapour present in the atmosphere

‘process by which a gas or vapour changes into a liquid; it causes the

f clouds, fog, mist and dew

f condensed water vapour, as water droplets or ice erystals, onto
urface

nt for measuring rainfall

by the rising of moist air along the slope of a mountain

by the rising of air heated on contact with the hot ground

by the rising of warm air over cold air

 on the surface of water, caused by the rhythmic movement of
les due to the action of winds

ise and fall in the level of sea waler

'\ . # I I?
t kind of night would you expect 1(?
rs when warm and cold air meet?
face 1s covered by water bodies?
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7. What kind of ocean current is called a drift? Give an example,
8. Name one warm ocean current and one cold ocean current,
B. Answer the following questions in not more than 20 words.
1. Define humidity.
2. When is air said to be saturated?
3. What is meant by water cycle?
4. What are the three main types of rainfall?
5. In which general directions do ocean currents move in the Northern and Southern hemispheres?

. C. Answer the following questions in not more than 40 words.

1. How does humidity vary from place to place and from time to time?
2. Why is frontal rainfall common in the subpolar low-pressure belts?
] 3. What do you understand by saline water and fresh water?

£ 4. What are tides and why do they occur?

5. Why does the harbour of London not freeze during winter?

D. Answer the following questions in not more than 100 words.
1. What is condensation? How are clouds formed?

5 2. Define precipitation. Explain how it occurs.
3. What is a tsunami? What caused killer tsunamis in the Indian Ocean in December 2004? Which regions were the

worst affected? Why did so many people die?
4 How do ocean currents modify the climate of coastal regions? Give one example.

E. Think and answer.
1. Why do clothes dry faster on hot, dry and windy days?
2. Mumbai on the western side of the Western Ghats gets more rainfall than Pune on the other side. Why?
3. Do 2ll the ports located within the Arctic Circle freeze over during winter? Give reasons for your answer.

F. Fill in the blanks.
1. When the temperature of saturated air ...... the water vapour in the air starts condensing.

2. A mixture of fog and smoke is known as ...... 3

3. Relief rainfall is also called ...... rainfall.

4 A _____ isan instrument used for measuring rainfall.

5. Waves are caused by the action of ...... 5

6. Ocean currents are caused chiefly by the action of the ...... winds.
3 7. Warm ocean currents move from ...... latitudes to ...... latitudes.

G. State whether the following statements are true or false.

1. Condensation of water vapour leads to the formation of clouds, fog, mist and dew.
iy Fogs occur when condensation takes place in the higher layers of the atmosphere.
> acmm for about 97 per cent of the water present on the earth.

(b) falls (e) remains constant (d) may rise or fall

: (b) agricultural areas (c) high mountain areas  (d) forest areas
kmest common in the

(b) equatorial region () subpolar regions (d) subtropical regions

md ihc sun act in the same line giving rise to spring tides every

(b) new moon day

(d) spring season

1 mts of continents because

i
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