Composition and Structure of the
Atmosphere: Troposphere, Stratosphere,
Jonosphere and Exosphere; Ozone in the
Stratosphere, its depletion. Global warming

and its impact.

The earth with its spherical shape is divided
into three domains—Lithosphere, Atmosphere
and Hydrosphere. These three domains together
make up the Biosphere. Like matter, these three
domains, exist in three states. They occupy
space and possess inertia.
The lithosphere exists in solid
the atmosphere in gaseous state and the
hydrosphere in liquid state. Each has a purpose
in supporting life on earth. In gaseous state, the
atmosphere is characterised by momentum and
pressure. It regulates the heat around us.

BLANKET OF AIR

The blanket of air surrounding the earth is
known as the atmosphere. It exists in several
lavers, around the earth. These layers become
thinner at high altitudes. Therefore, one finds
it difficult to breathe as one goes up. This is
because less air is pressing down from above.
Half of the total mass of air is found below
5 km, touching the surface of the earth. It is
held close to the earth by gravity.

The atmosphere protects the earth from
harmful ultraviolet and infrared rays of the sun.
It has oxygen and nitrogen, the life sustaining

state,
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ases. It helps in retaining the necessary warmth
F;nb the earth and helps in the circulation of
L

water vapour—the
COMPOSITION OF THE ATMOSPHERE

The atmosphere I8 & mixture of many gases and
tiny solid particles. A clean dry s.mrlnlplc of air is
made up of 78% of nitrogen and 21% of oxygen,
Oxygen gas helps in burning and breathing

Without breathing OXVEerl, most living things

cannot survive. Nitrogen 1s a colourless inert gay

and has no taste or smell. It dilutes the oxygen
and slows down the process of oxidation, It is
essential for all living things but they cannot use
it directly from the atmosphere. Plants obtain
it from the soil and animals obtain nitrogen
by eating plants or other animals. These gases
are responsible for life on the earth, however,
they are insignificant with respect to weather

source of rainfall

phenomena.
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Functions of the Atmosphere

1. Air has weight and exerts pressure. Being

prcssed down it always remains in contact

with land and water.

Due to their physical contact, exchange of

gases between air, land and water takes

place on a continuous basis.

Soil absorbs oxygen and nitrogen due to

this contact. Water vapours in air rise from

oceans on account of evaporation.

4 Carbon dioxide in air helps in absorption of
heat and keeps the earth warm at night.

5. Because of its composition, the atmosphere
is the most dynamic entity. Large masses of
air are being moved up and down and across
the surface of the earth.

6. The energy of the sun is responsible for
keeping the atmosphere in a dynamic state.

STRUCTURE OF THE ATMOSPHERE

In the atmosphere, there are concentric layers
of air. Each layer has different density. The
upper layers press down the lower ones. So,
the air of the lower layer is always heavier or
denser, while the upper layers are thinner or
less dense, In this way about 90 per cent of the

mass of air lies within a height of about 20 km
from the surface of the earth.

On the basis of the characteristics of
temperature and air pressure there exist four
thermal layers of the atmosphere. They are—
Troposphere, Stratosphere, Mesosphere and
Thermosphere. The Thermosphere is divided
into Ionosphere and Exosphere,

1. Troposphere

Extent: The troposphere is the lowermost and
densest layer. Its height varies from 18 km at
the Equator to 8 km at the Poles,
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Characteristios

o Heventy-five per cent of the atmosphere
in found in  the tropoaphere and 1te
concentration decreases an we go higher
from ground level,

¢ The tropoaphere (s alwo characterined
by regular decreane (n temperature with
altitude, This decrease In temperature In
known &a normal lapse rate, The average
decrease {8 1°C for every 166 metre altitude
galned, This temperature varlation within
the troposphere | responnible for many
trbulences,

e Ana result of theae furbulences all weather
phenomena tike place in this layer.

e The troposphere in hented more from below
than from above.

o The upper limit of the troposphere 18 known

A tropopause.

2. Stratosphere
Bxtent; Thia luyer lies above {he tropapause. It
extends to a height of 80 lem from sea lovel,

Characteristios

e Theair is thin, cold and dry. The temperature
{8 about ~55°C.

o The Ozone layerlies within the atratosphere.
Ozone I8 generally found between the
altitucles of 20 and 50 km.

e Ogone absorbs the ultraviolet solar radiation
coming from above. The insolation received
from the sun I8 equal to that lost by it
That {8 why the temperature of the layer
ia constant. In the higher levels, however,
temperature increases with height.

e The lower layer of stratosphere has a virtual
absence of water vapour and has constant
temperature conditions, therefore, it Is ideal
for flying jet aircraft.

e Temperature rises from ~60"C at the base of
the stratosphere to 0°C at stratopause.

® The upper limit of the stratosphere s known
a8 Stratopause,

3. Mesosphere

Extent: This layer lies above the stratosphere
?ndlextendu to a height of 80 km from ground
evel,

o The temperature i lnyer r decrenses THANSS
height and reachen & .mlnlm\m,ﬂ -1
at the altitude of about BO kem near the
mesopause, the upper fimit of thin layer,
[ue to reflocted sunlight from meteorio dug
particle there Are winpy clouds found

thin layer. _
ey ;'
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It extends from menopaune and consints of twg
layers (a) [onosphere and (b) Exosphere.

Jonosphere k
Extent: It extends up to A helght of aboy

400 kem.
Characteristics
e lonosphere gontains electrically  charged
articles called fond which create n ‘hl L
\ike display of light known as Aurora Borealiy -1
in the Northern Hemisphere and Auw_
Australis in the gouthern Heminphers,
o lons reflect radio waves back to the earthy
aurface. This enables us to have M"Ullﬁ:

communication.

Exosphere .
Extent: [t (s the uppermont layer in the !!memﬁ
of the atmosphere. It lies between 400 to n';.',l

km above the earth. |
Characteristios ,}
e It merges gradually with interplane .|
space. g ]
e In this layer temperature increases [
height., We know very little about g

atmosphere extending beyond 640 ky
height from the sea level.

¢ Inthe Exosphere density becomes extremely
. .. i

low.
” f a
e The main gases here are lighter ones like
hydrogen and helium. o
1]

From the above it is clear that the atmosp
extends more than a thousand kilom tres
above the earth's surface. It exercises eno .;.m"“?.-r'
Iprcnm.nre on the surface of the earth and re N '
in direct contact with the surface of land a8
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" QZOWE AND IT8 DEPLETION
" aane I8 8 form of owygen. It is present in
: w “ in the earth’s stmosphere
e one molecule out of svery 1wo

present in the atmaosphere is Ozone,

In the troposphere, Ozone is yenerated only
amounts. But in the stratosphere o
km above sea level M ois present iy
W sgmounts. In the siratosphere, it is
. by the action of high energy radiation
the sun striling some maolecules of oxygen
and comverting them into Ozone, But Oune
docreases by sunlight acting on a number of
poliutants in alr. These pollutants are emitted
by et shreraft, and by the hydrocarbons from
exhsusts. The concertration of Ozone
upper stmosphere is protective, it sbsorbs

:::w of the ultraviolet rays of the sun.
The Ozone layer in the stratosphere also
) the earth and its blosphere from the
extra heat. But there Is the danger of its depletion
harmful gases and increase in the level

o carbon dioxide In the lower stmosphere.

PDEPLETION OF OZONE LAYER
Ozone Hole

An Ozone hole' is an Ozone depleted area. 1t was
detected through satellite imagery conducted by
NABA in the UBA. Bubsequently much scientific
resensch has been going on. An annual data is
mlﬂlﬂﬂl}iimﬂ, and efforts by almost every
ountry are being made to reduce the breaking
down of Ozme molecules, Many chemicals
samely chlorine and bromine are banned which
#re thought 1o cause the depletion of the Ozone
layer,

Chlorofluorocarbons (CFCs) are regarded as
the reason for the Ozone Hole near Antarctica,
cre ganes are used in refrigerators, aircraft
#nd air conditioners, CYC compounds escape
W0 the atmosphere and finally break down in
h.ﬁ%phmc. They produce chlorine atoms
Mdoumy the Ozone layer

g‘“

Vig 12.3, Ouone Hole near Antsrotica

Voleanoes play a role in Ozone depletion.
large eruptions gve out sulphur dioxide,
which speed up destructive chemical reactions,
Tropospheric Ozone increases especially in

the Northern Hemisphere but it is smaller and
localised here,

Another cause of destruction of Ozone layer,
discovered recently, are solar storms, These
solar storms consist of coronal mass ejections

and solar flares associated with explosions on
the surface of the sun,

The largest ozone hole was noticed in
September 2000 near Antarctica, The formation
of the Ozone hole has been attributed largely to
the activities of man, Ozone depletion resulting
in Ozone hole is more common to Antarctica
where temperatures are the lowest, Due to
bitterly cold Antarctic winter, the stratospheric
ice clouds promote production of chemically
active chlorine and bromine. This, in turn, leads
to Ozone destruction when sunlight returns in
the Antarctic spring., On the other hand, the
Arctic atmosphere though cold, does not get

cold enough for the creation of a fully developed
Ozone hole,

GLOBAL WARMING

Recent climate studies have shown that the
global mean temperature on the earth is rising.
This phenomenon known as Global Warming
is the result of enhanced concentration of

greenhouse gases in the atmosphere caused
mainly by human activities.




Fig 12.4. Greenhouse Fllect

heat radiated by the heated earth to penetrate
back into space. Thus, by preventing heat rays
nwmwmamﬂwpmhouw
add to the heat already available on the
carth’s surface. This increase in temperature
due 1o the concentration of the greenhouse gases
is known as the greenhouse effect.
The greenhouse effect is not confined to
a particular region but has a global impact.
i unchecked, accumulation of these gases
from industry and agriculture could change
temperature and rainfall pattern and seca level
of the earth. By realising the potential danger
of these gases 1o the earth, the United Nations
Eovironment Programme (UNEP) used the
expression, “Global Warming” to alert people
aboust this danger.
3. Deforestation: Clearing away of forests
and forest ecosystems on a large scale have
several dangers to life on earth, Trees are
essential for abmorbing excess carbon dioxide in
alr. They are also responsible for maintaining the
fertility of the soll. In their absence, winds blow

-

soil as dust into the atmosphers

dust in the atmosphere plays a key role jn
Teh;cdmg terrestrial radiation back to earth, g |
may also cause extra cooling at night becayge |
bare soils get cooler and warmer more quickly
than soils covered with vegetation. E

away the 1op

IMPACT OF GLOBAL WARMING

The atmosphere 18 being destroyed as g
result of Global Warming. This can result
charg* in the climate of the earth. Already th
surface temperature of the earth is on the rige
The global mean temperature increased by
appraﬂmatcly 0.6°C in the 20th century. e
average temperature of the earth may increase
by 1.4 to 5.8°C by the year 2100 from the ;_._
level. If the atmosphere 18 not protected it cag
have some of the following major impacts: G

(i) Rise in Sea Level: Over the last .'."_
years, because of Global Warming, the ice
reserves have melted and the sea level has risen
by about 10 to 25 cm. It is predicted that by
the year 2100, the oceans are expected to rise
between 2.5 and 6.5 feet. It can have disastrous
effects on human habitations on sea coasts _,"
one-third of human population lives with n
60 km of a coastline. Many towns and cite
could even be submerged under water.

(if) Precipitation Change: Warming
of atmosphere will considerably Increase
its moisture carrying capacity. While

troposphere warms up, the stratosphere will :
down. This would cause widespread chang
in rainfall patterns due to changed pattem

k W,
air-mass movements. Rainfall 18 expecteds




--_‘__-#. wﬂ- latitudes in both summer
d in southern and eastern Asia in
ever, winter rainfall may decrease

~changes in rainfall patterns are
ed to lead to flooding in some areas,
Jht in others. Monsoon flooding is expected

great loss of life in India, Bangladesh
ath-East Asian countries,

" {iii) Radiation Imbalance: It is the balance
un radiation coming into the atmosphere
; md radiation going out. Any changé in this
walance can have rapid impact on lifeforms
. earth because it will have an impact on
| the sensitivity, adaptability and vulnerability of
" the whole biospheric system. With increasing

jobal warming many species are expected
to shift slowly poleward or towards high
| ¢levations in mountain areas. Since trees

are sensitive to temperature changes, an
increase in temperature may cause large-scale
death of trees and their replacement by scrub
vegetation, Many species may not be able
to migrate fast enough to track temperature
changes and may disappear.

': Terms to Remember

Ozone Layer

(iv) Agriculture: Cllmatedhnngg

about substantial changes in cereal production ”7-‘:%#%’

specially in the Tropics. In the Tropics,
cereals dominate the food sources and are the

mainstay of agriculture. There will be more
shortages of cereals. '

(v) Water Resources: There s a great deal
of controversy over the likely impact on water
resources, However, all agree that the global
freshwater conditions may worsen by 2025
more due to population pressure than due to
climatic factors,

(vi) Diseases:
are two importan
like malaria whi
forms as a result

Temperature and precipitation
t causative factors of diseases
ch may reappear in different
of change in the climate,
The earth in the past has had several phases
of warm climates followed by Ice Ages. In
the past, these changes took place over several
thousand years. Such changes may now take
place over a few decades or a century. Further,
during such changes in the past, life forms,
landforms and waterbodies have changed, We
can now expect such changes taking place

within a few centuries, if we do not protect our
atmosphere.

¢ Alayer in the stratosphere of the atmosphere which keeps temperature constant

in the lower levels and absorbs ultraviolet rays of the sun.

Global Warming : The rise in average mean temperature of the earth on account of enhanced
: concentration of greenhouse gases in the atmosphere.
i CFCs : Chlorofluorocarbons,
|
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I. Short Answer Questions
1. What is known as atmosphere?

Name the four layers of the atmosphere.
What is known as troposphere?

.

I xerCIsES

State the gascous composition of the atmosphere.

Mention the chief characteristics of stratosphere.




L cidyer of atmosphere do all the weathey conditions 066555
8. What is known as Ozone Layer? o
9. What is leading to depletion of Ozone Layer in the atmosphere?
10. What is known as Global Warming?
11, Name important Greenhouse gases.

. Explain the following terms/processes:
1. Global Warming,
2. Greenhouse Effect.
3. Normal Lapse Rate of Temperature.
4. CFCs.

-
IIl. Structured Questions A
1. (a) Define atmosphere. Name the four layers of atmosphere.
(b) Mention any two functions of the atmosphere.
(¢) Give a reason for each of the following:
(i) We find it difficult to breathe when we climb mountains.
(i) The atmosphere is the most dynamic entity.
(i) All the weather phenomena takes place in the troposphere.
(d) Draw a well labelled diagram of the structure of the earth’s atmosphere.
2. (a) Describe the structure of the atmosphere.
(b) Explain the factors responsible for depletion of Ozone in atmosphere.
(¢) State any three factors that lead to Global Warming.
(d) Draw a well labelled diagram to explain the Greenhouse Effect.

IV. Project Work g

Forest fires are becoming more frequent and disastrous sparking a global outrage. Prepare a prg
report on the causes and the effects, both short term and long term, of forest fires. '
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