
Ou r  ear t h  is su r r ou n ded by a h u ge blan k et  of ai r
cal led at m osph er e. Al l  l i vin g bein gs on  t h is ear t h
depen d on  t h e at m osph er e for  t h ei r  su r vi val .  I t
pr ovides u s th e ai r  we breat he and protect s u s from
th e harm fu l  effect s of t he su n ’s r ays. Wit hou t  t h is
blan k et  of protect ion , we wou ld be bak ed al ive by th e
h eat  of t h e su n  du r in g day an d get  frozen  du r in g
n igh t . So i t  i s t h is m ass of ai r  th at  has m ade th e
t em peratu re on  th e ear t h  l i veable.

COM POSITION OF THE ATM OSPHERE

Do you  k now that  the air  we tak e in  wh i le breath ing is
actually a m ixtu re of many gases? Nit rogen and oxygen
ar e t wo gases wh i ch  m ak e u p  t h e b u l k  of  t h e

atmosphere. Carbon
d i ox i d e,  h el i u m ,
ozon e,  a r gon  an d
hydr ogen  ar e fou nd
in  lesser  qu an t i t ies.
Ap ar t  f r om  t h ese
gases ,  t i n y  d u s t

p ar t i c l es  a r e a l so
presen t  in  the air. The

pie char t  gives you  the
per cen t age of  d i f fer en t

const ituents of air  (Fig. 4.1).
N i t r ogen  i s  t h e m ost

plen t i fu l  gas in  the air. When
w e i n h a l e,  w e t ak e som e
amou nt  of n i t rogen  in to ou r
l u n gs  an d  ex h a l e i t .  B u t
plan ts need n i t rogen  for  their
su r vival . Th ey can  n ot  t ak eFi g. 4 .1 : Const ituents of Air

Carbon dioxide
released in the
atmosphere creates a
green house effect by
trapping the heat
radiated from the
earth. It is therefore
called a greenhouse
gas and without it the
earth would have been
too cold to live in.
However, when its
level in the
atmosphere increases
due to factory smoke
or car fumes, the heat
retained increases the
temperature of the
earth. This is called
global  warm i ng. This
rise in temperature
causes the snow in
coldest parts of the
world to melt. As a
result the sea level
rises, causing floods in
the coastal areas.
There may be drastic
changes in the climate
of a place leading to
extinct ion of some
plants and animals in
the long run.



n it rogen  direct ly from the air. Bacter ia, that  l ive in  the
soi l  and roots of some plan ts, tak e n i t rogen  from the
air  and change i t s form so that  plan ts can  u se i t .

Oxygen is the second most  plen t i fu l  gas in  the air.
Hu mans and an imals tak e oxygen  from the air  as they
b r ea t h e.  Gr een  p l an t s p r od u ce ox ygen  d u r i n g
photosyn thesis. In  th is way oxygen  con ten t  in  the air
remains constan t . If we cu t  t rees then  th is balance
gets distu rbed.

Carbon  dioxide is an oth er  impor tan t  gas. Green
plan t s u se carbon  dioxide t o m ak e t h ei r  food an d
release oxygen . Hu mans or  an im als release carbon
dioxide. The am ou n t  of car bon  dioxide r eleased by
hu mans or  an imals seems to be equ al to the amou nt
u sed by t he plan t s wh ich  mak e a per fect  balan ce.
However, the balance is upset by bur ning of fu els, such
as coal and oi l . They add bi l l ions of tons of carbon
dioxide in to the atmosphere each  year. As a resu l t , the
increased volu me of carbon  dioxide is affect ing the
ear th’s weather  and cl imate.

Read and Ponder: Is global warming a serious issue in today’s wor ld?

When air  is heated, it
expands, becomes
ligh ter and goes up.
Cold air  is denser  and
heavy. That  is why it
tends to sink  down.
When hot air  r ises,
cold air  from
sur rounding area
rushes there to fi l l  in
the gap. That is how
air  ci rcu lat ion takes
place.
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STRUCTURE OF THE ATMOSPHERE

Our atmosphere is divided into five layers star t ing from
t h e ear t h ’s su r face.  Th ese ar e T r o p o sp h er e ,
St r at osp h er e ,  M esosp h er e ,  T h er m osp h er e an d
Exosphere (Fig. 4.2).

Tr oposph er e: This layer  is the most important  layer  of
the atmosphere. Its average height  is 13 km. The air

we br eat h e exist s h er e.
Alm ost  al l  t h e weat h er
phenomena l ik e rain fal l ,
fog and hailstorm occur  in
th is layer.

St r a t osph er e: Above the
t r op osp h er e l i es t h e
stratosphere. It  extends up
to a height  of 50 km. This
layer  is almost  free from
clou ds an d  associ at ed
weat h er  p h en om en on ,
mak ing condit ions m ost
ideal for  flying aeroplanes.
One important  featu re of
st r at osph er e i s t h at  i t
contains a layer  of ozone
gas. We have ju st  lear nt
how i t  protects u s fr om
the harmfu l  effect  of the
sun rays.

Mesosph er e: This is the
t h i r d  l ayer  of  t h e
atmosphere. It  l ies above
the stratosphere. It extends
up to the height of 80 km.
M et eor i t es bu r n  u p  i n
this layer on entering from
the space.

T h er m osp h er e:  In
thermosphere temperature
r i ses ver y r ap i d l y w i t h
i n cr easi n g h ei gh t .
Ionosphere is a part  of th is
layer. It  extends betweenFi g. 4 .2 : Layers of the Atmosphere
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You wil l  be surpr ised
to k now that  the
earth receives on ly 1
in 2,000,000,000
parts of the sun’s
energy.

80-400 km. This layer helps in radio transmission. In
fact , radio waves transmit ted from the ear th are reflected
back  to the earth by this layer.

Ex osph er e: The u pper  most  layer  of the atmosphere
is k nown as exosphere. Th is layer  has very th in  air.
Ligh t  gases l ik e hel iu m and hydrogen  float  in to the
space from here.

WEATHER AND CLIMATE

“Is i t  going to rain  today?” “Wil l  i t  be br igh t  and su nny
t oday?” How m an y t imes h ave we heard th is from
anxiou s cr ick et  fans specu lat ing the fate of a One Day
match? If we imagine ou r  body to be a radio and the
mind i t s speak er, weather  is someth ing that  fiddles
with  i t s con t rol  k nobs. Weather  is th is hou r -to-hou r,
day to day condit ion  of the atmosphere. A hot  or  hu mid
weather  may mak e one i r r i table. A pleasan t , breezy
weather  may mak e one cheer fu l  and even  plan  for  an
ou t ing. Weather  can  change dramat ical ly from day to
day. However, the average weather  condit ion  of a place
for  a longer  per iod of t ime represen ts the cl i m at e of a
place. Now do you  u n der st and wh y we h ave dai ly
weather  forecasts.

Tem perat ure
The temperatu re you  feel everyday
i s t h e t em p er at au r e of  t h e
atmosphere. The degree of hotness
and coldness of the air  is known
as temperature.

Th e t em p er at u r e of  t h e
at m osp h er e ch an ges n ot  on l y
between day and nigh t  bu t  also
from season to season. Summers
are hot ter  than winters.

An  i m p or t an t  fact or  t h at
i n f l u en ces t h e d i st r i b u t i on  of
t em p er at u r e i s i n so l a t i o n .
Insol a t i on  is the incoming solar
energy intercepted by the ear th.

Th e am ou n t  of  i n sol a t i on
d ecr eases  f r om  t h e equ a t or
towards the poles. Therefore, the

For ten days note
down weather  report
from a local
newspaper and
observe the changes
occurr ing in the
weather.

Wi n d Van e: Show s the
direction of the w ind

Ra i n  Gauge: Measures
the amount of rainfall

Th er momet er :
Measures
the temperature

Bar omet r e: Measures
atmospheric pressure

Fi g. 4 .3 : Weather Instruments
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temperatu re decreases in  the same manner. Now do
you  u nderstand why poles are covered with  snow? If
the ear th’s temperatu re r ises too high, i t  wou ld become
too warm for  some crops to grow. Temperatu re in  ci t ies
is mu ch  h igher  than  that  of vi l lages. The concrete and
m etals in  bu i ld in gs an d t h e asaph alt  of r oads get
heated u p du r ing the day. Th is heat  is released du r ing
the n igh t .

Also, the crowded h igh  r ise bu i ldings of the ci t ies
t rap the warm air  and thu s raise the temperatu re of
the ci t ies.

Ai r  Pressure
You  wil l  be su rpr ised to know that  air  above us presses
u s with  a great  force on  ou r  bodies. However, we don’t
even  feel  i t . Th is is becau se the air  presses u s from al l
direct ions and ou r  body exer ts a cou n ter  pressu re.

Air  pressure is defined as the pressure exer ted by the
weight  of air  on the ear th’s sur face. As we go up the
layers of atmosphere, the pressure falls rapidly. The air
pressure is highest  at sea level and decreases with height.
Horizontally the distr ibu t ion of air pressure is influenced
by temperatu re of air  at  a given place. In areas where
temperatu re is h igh the air  gets heated and r ises. This
creates a low-pressure area. Low pressure is associated
with cloudy sk ies and wet weather.

In areas having lower temperatu re, the air  is cold. It
is therefore heavy. Heavy air  sinks and creates a h igh
pressure area. High pressure is associated with clear and
sunny sk ies.

The air  always moves from high pressure areas to low
pressure areas.

Wind
The movement  of air  from h igh  pressu re area to low
pressu re areas is cal led wind. You  can  see wind at  work
as i t  blows dry leaves down the pavement  or  u proots
t rees du r ing a storm. Somet imes when the wind blows
gent ly you  can  even  see i t  blowing away smok e or  fine
du st . At  t imes wind can  be so st rong that  i t  is di fficu l t
to walk  against  i t . You  mu st  have exper ienced i t  is not
easy to hold an  u mbrel la on  a windy day. Th ink  of
some other  examples when st rong winds have created

On the moon there is
no ai r  and hence no
air  pressu re.

Ast ronauts have to
wear  special
protect ive space su i ts
fi l led with air  when
they go to the moon. If
they did not wear
these space su its, the
counter pressure
exer ted by the body of
the astronauts wou ld
make the blood vessels
burst. The astronauts
wou ld bleed.

The standard uni t  of
measu r ing
temperatu re is degree
Celsius. It  was
invented by Anders
Celsius. On the
Celsius scale the
water freezes at  0°C
and boils at 100°C.

A wind is named after
the direct ion f r om
which it  blows, e.g.
the wind blowing f r om
the west is called
wester l y.



AIR 25

CYCLONE – NATURE’S FURY

Odisha, located on the eastern
seacoast  of India is prone to
cyclones that or iginate in the
Bay of  B en gal .  On  1 7 - 1 8
October 1999, cyclone hit five
distr icts of the state. Another
supercyclone occurred on the
29  Oct ob er  19 99 ,  t h at
devastated large portions of the
st ate. The dam ages cau sed
wer e m ai n l y  d u e t o t h r ee
factors: wind velocity, rain and
tidal surge. The winds of upto
260 km. per hour lasted for  over 36 hours. These high velocity winds
uprooted t rees and damaged the kutcha houses. Roof tops of several
industr ial sheds and other houses were also blown away. Power supply
and telecom lines snapped completely. Heavy rain occurred under the
influence of the cyclone for  three days continuously. These rains led to
flooding in the major r ivers of Odisha. The cyclonic winds caused t idal
waves that swept 20 km. inland and brought massive destruct ion to the
coastal areas. The 7 to 10 m high  t idal  wave int ruded sudden ly and
caused massive damage to the standing paddy crops.

Destruction caused by a cyclone

Fi g. 4 .4 : Major Pressure Belts and Wind System

p r ob l em s for  y ou .  Wi n d s can  b e
broadly divided in to th ree types.

1. Permanent w inds – The t rade
winds, wester lies and easterlies
ar e t h e p er m an en t  w i n d s.
Th ese b l ow  con st an t l y
t h r ou gh ou t  t h e year  i n  a
par t icu lar  direct ion.

2. Sea sona l  w in d s  – Th ese
winds change their  direct ion
i n  d i f fer en t  season s.  For
example monsoons in India.

3. Loca l  w ind s – Th ese b l ow
on l y  d u r i n g a  p ar t i cu l a r
per iod of the day or  year  in  a
sm al l  ar ea.  For  exam ple, lan d
and sea breeze. Do you  recal l  the
hot  and dry local  wind of nor thern
planes of India? It  is cal led loo.
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The cyclone or iginated as a “depression” in  the Gul f of Thai land,
near  east of Port Blair, on  25 October 1999 and gradually moved in a
northwestward direction. It intensified into a supercyclone and hit the area
between Erasama and Balikuda in Odisha on 29 October at 10.30 a.m.

The su percyclone swept  the ent i re coast  of Odisha including the
ci t ies of Bhubaneshwar and Cu ttack  and 28 coastal towns. About 13
mi ll ion people were affected. A large number of l ivestock  were k il led.
Standing crops of paddy, vegetables and fru its were heavily damaged.
Due to sal inisat ion  caused by t idal surge, large t racts of agr icu ltu ral
lan d h ave t u r n ed in fer t i l e. Lar ge t r act s of sal ,  t eak  and bam boo
plantat ions have disappeared. The mangrove forests between Paradeep
and Konark  vanished.

Moistu re
When water  evaporates from land and different
water  bodies, it  becomes water  vapour. Moisture
in the air  at  any t ime, is known as humidity.
When the air  is fu ll of water  vapour we call it  a
humid day. As the air  gets war mer, its capacity
to hold the water  vapour increases and so it
becomes more and more humid. On a humid
day, clothes take longer to dry and sweat from
our body does not  evaporate easily, mak ing us
feel very uncomfor table.

When the water vapour r ises, it starts cooling.
The water vapour condenses causing formation
of droplets of water. Clouds are just masses of
such water droplets. When these droplets of water
become too heavy to float in air, then they come
down as precipitation.

Jet planes flying in the sky leave a white t rail
behind them. The moisture from their  engines
con denses. We see t rai l s of th is conden sed
moistu re for  some t ime when there is no air
movement to disturb it .

Precipitat ion that  comes down to the ear th
in l iqu id form is called rain. Most of the ground
water comes from rainwater. Plants help preserve
water. When trees on hill sides are cu t, rainwater
flows down the bare mountains and can cause
flooding of low lying areas. On the basis of
mechanism, there are three types of rainfall: the
convect ional rainfall, the orographic rainfall and
the cyclonic rainfall (Fig. 4.5).

Cyclon ic Rain fal l

Convect ional  Rain fal l

Rel ief (Orograph ic) Rain fal l

Fi g. 4 .5 : Types of Rainfall
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1. Answer  t he fol lowing quest ions.
(i) What is atmosphere?

(i i) Which two gases make the bu lk  of the atmosphere?

(i ii) Which gas creates green  house effect  in  the atmosphere?

(iv) What is weather?

(v) Name three t ypes of rain fal l?

(vi) What is air  pressu re?

2. Ti ck  t h e cor rect  answer.
(i) Which of the fol lowing gases protects u s from harmfu l sun vays?

(a) Carbon dioxide (b) Nit rogen (c) Ozone

(i i) The most  important  layer of the atmosphere is
(a) Troposphere (b) Thermosphere (c) Mesosphere

(i ii ) Which of the fol lowing layers of the atmosphere is free from clou ds?
(a) Troposphere (b) Stratosphere (c) Mesosphere

(iv) As we go up the layers of the atmosphere, the pressu re
(a) Increases (b) Decreases (c) Remains the same

(v) When precipi tat ion comes down to the ear th  in  the l iqu id form,
it  is cal led
(a) Cloud (b) Rain (c) Snow

3. Mat ch t he fol lowing.

(i) Trade Winds (a) Incoming solar energy

(i i) Loo (b) Seasonal wind

(i ii ) Monsoon (c) Horizontal movement of Air

(iv) Wind (d) Layer of ozone gas

(e) Permanent wind

(f) Local  wind

4. Give reason s.

(i) Wet  clothes take longer t ime to dry on a humid day?

(i i) Amoun t of insolat ion decreases from equator  towards poles?

Other forms of
precipi tat ion  are
snow, sleet, hai l.

Rainfall is very important for the survival of plants and
animals. It brings fresh water to the earth’s sur face. If
rainfall is less – water scacity and drought occur. On the
other hand if it  is more, floods take place.
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Down
1. Amount of water vapou r  in  air

2. Condensat ion of water vapou rs around
dust  part icles in  atmosphere

3. Example of local wind blowing in summer
in northern india

4. Short  term changes in  atmosphere

5. Precipitat ion in  l iqu id form

7. Blanket  of ai r  around the earth

9. Instrument to measu re pressu re

10. Incoming solar radiat ion

13. Reduces visibi l i ty in  winters

17. It  is ....... t ime when sun  is overhead

Across
6. An  In dian  t ree having ex t raord inary

quality of providing oxygen round the
clock

8. Gas present in  atmosphere occupying
only 0.03% by volume

11. Ou termost layer  of atmosphere

12. Mixtu re of many gases

14. Life giving gas

15. Air in  mot ion

16. An  i n d i an  t r ee val u ed  h i gh l y  for
medicinal propert ies

18. Gas protect ing us from harmfu l sunrays

19. Low pressu re area

1 2

3 4

5 6 7

8 9 10

11

12 13

14

15

16 17

18

19

5. For  fun .
(i) Solve th is Crossword puzzle with  the help of given  clu es:
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(i i) Mak e a weather calendar for  one week. Use pictu res or symbols to show
differen t  types of weather. You  can u se more than one symbol in  a day, i f
the weather changes. For example, the sun comes ou t  when rain  stops. An
example is given below:


