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This urnit deals with
¢ Afmosphere — compositions and struciare; elements of

weatherand climate

msolation—— angle of incidence and distribution; heat budzget
of the earih — heating and cooling ef stmosphere (conduction,
Con g temperature; distributon of temperature— horizontal
and vertecal: inversion of temperatuoe

FPressure— pressure belfs; winds-pianetary sessonal and local,
sir masses and frents; tropical and extrs tropical cyclones

Fredpitation — evaporation: condensation — dew, frost, fog,
miist and cloud; raimfzll — tyvpes snd wordd distributen

World climaies — classification (Roeppen), greenhouse effect
global warming and climatic changes




CHAPTER

7

an & person live without aw? We 2at

food two - three times a day and doinic

vwater more frequently but breathe
every few seconds. Adr is essential to the
survivat of all crganisms. Some aorganisms liks
humans may survive for same time withent
food ard water but can't stirvive even- = few
mirnites without hreathing aiv That shows the
reasen why we should understand the
atmosphere In greater detail. Atmmosphersisa
mixhire of different geses and it envelopes the
earth allroumnd. It cantains life-giving gases ke
axygen for humans and apimals and carbon
chipxide for plants: The a@ir 1s an integral pattof
the earth's mass and 99 per cent of the total
mass of the atmmesphere i5 confined to the
hie:ght af 32 km from the earth's surface. The
piris eciguriess end odouriess and canbe felt
only when it bBlows as wind

Can you imagine whar will happen
ta u3 in the absence of sroncdn the
-pImosRheTe?

Conrosmmon oF THE ATMOSPEERE

The atmosphere is composed of gases, water
vapour and dust particles. The proportion of
gasen changes in the higher lavers of the
efmosphere M siich away that oogen will be
elmast in negligible guantity at the helght of
120 lon. ‘Similar]y, carhon dioxide and water
vapour are found only up to 20 km from the
surface of the zarth.

COoOMPOSITION AND STRUCTURE
OF ATMOSPHERE

Zases

Carbon dinxide is meteorociogically & very
mmportant gas as it 5 transparent to the
mrommng solar mdiation but spaguez to the
cutroing terresiyal radiation §t absoabs 3 part
of t=rrestnis] radistion and reflects back some
part of (b towards the e=rth's surface, It =
Izrgely responsible for the green houss efect
Thevolume of othiergases is constant but the
valume of carbion dioxide has besn Tising in
the past few desadss mainly Hecause of the
turning of fessil fiusls: This hes also inoreassd
the hﬁu‘pemh:r.:f of the air. Ozone & another
impartant component of the stmssphere found
bBetiweenn 10 and 30 lon sbove the =arih’s
surface and ‘acts as = filter and absorbs the
mlfrs-r3glef rays radiating fom the sun a0d
prevents them Eomn redcksng the Staface of e
ex=rth

Water Vapeour

Weater vapear is glso a varisBle gas ig the
atmesphere, which decredses with altitude. In
the warm and wet tropics, ‘it may account for
four ger eent of the-air by vehinms, whils'in the
dry and cold areas of desert and peolar regions,
ft may be less-than one per eent ol the ain
Water vapour al=o decreases from the eguator
towards the poles. It alsa ghsarbs parts of the
frz=alating fom the sun and presesvestthe ssrth’s
radisted heat. It thne, apis like = blank=t
allowing the earth meither to betoms too cold
mor-toe hot Water vepour glgo contribistes to
the stability and instability in the air
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COMPOSITION AND STRUDTURE OF ATHMOSSHEERE

Dust Particies

Atmmosphi=rs Has a sufficlent capacity to kesp
small solid particles. which may originate from
different sourees and nclnde sea salts, fine
soil, Smoke-soot. ash. pollen, dost and
disintegrated partizles of meteors. Dust
particles sxe geoer=ily concentrsted 0 the
lower lavers of the atmosphere; yet,
convectons! giv cnrents may transport themn
to great heights, The highes concentration of
dust pazficles is found in-subtropical and
temperate regions dur to dry winds in
compRnson o eguatonal and polar =dions:
DCust and salt particles act as hygrescopic
nucksi around which water vaponr coGdeEnses
o produce clonds:

STRUCTURE OF THE ATMOSPHERE

The aunosphere consists of different imvers
wilvarving densty and temperatare. Density
is highest near the surface of the earth and
decreases with increasing alfitude. The
column of atmosphese is divided into five
different levers depsnding upan ths
temnerature condition. They are: troposphiers:
siratespheres, mesospherz; thermosphereaind
exmsphiere.

The troposphere 5 the lowmermost layes of
the atimosphere. Its sverageheight s 13 lan
and extends roughly o & height of B kan nigar
the poles and sbhout I8 lon st the smimton
Thickness of the tropospheie is grestest at
ihe squator because heat is transported to
great heights by Etrm:rg convectonal currents.
This [Ayver contsing dost particles and water
vapour, All change= in climate and weather
ks plars m this ayer. The tEmpasture in
this layver decreases at theate of 1 € for every
165m of height. This is the most important
laver for all biclogical activity.

The zone s=parating the tropsophere from
stratosphere {s Enown as the Sopopanrse, The
sir tempermture at the opopause is ghent
minns S0°C over the equator and about minns
455 pver the poles. The tempsmature here is
nearly constant, and henee, i 5 ealled the

53

trupopauss. The suaiosphiae is found above
the fropopaiiss snd extends up to a height of
30 k. Gns important featurs of the
sirmtespheres i3 that it contains the oxone= IIv=r
This Iayer absorbs ulira-violet mdintion and
shax]ds Tife a3 the satih fiom mtense, barmfnl
form of energy.

which extends up to a height of 80 lan. In this
layer, onee agoin, temperatiire siarts deszeasing
with the Imrresss inaltitisde and resches up fo
mrmus 100 Catthe height of 80 hm. The upper
it cfmesnspher= is imown as the Imesgpase
T&e icnosphere is located between 30 and <400
lom abere themesopsnss. broniminseisctrically
charged oarticlss known &5 ions_snd Benes, it
is known as fonocsphers. Radio waves
bansmmitted bFom the-earth &= reflected Back
to the sarth by this'laver Temperature here
staris incre=ssing with height The uppermost
Iaver of the atmosphere above the thermosphers

Exosphere i

Aldbde Man)
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and it gradusily merges with the outer spacs.
Although all Iavers of the stmosphere must be
concerned with the fyst two I=vers of
the simospl=Te:

FHRDAMENTAIS OF THYSICAL GEOGRATHEY

Elements of Weather and Climate

The main-elements of stmosphers which ars
subject to change snd which infhienes human
life: o earth are temperature, pressure, winds,
humnidity] eleouds and precipitatipn. Thess
clements have been dezlt in detailtin
Chapters 8, 9'and 10.

. EXERCISES

1. Multtple cholce guestions.

(] Which gnis of the fullowing fasss crnstinites the majer portisn of the

simesnhers?
|2l Cxvgen
{b) Niroges

ic] .-‘ugn.n
id) C=rbon dioxide

Il Ammospheric lzver tmportant for uman beings e

la) Sratospher=s

|zl Meso=phsre

ic} Tropasphers

id] Tonoshnere

dill Sen salr pollen. ssh, smoks oo Bue soll — chese are assoclaved wich:

=) Gzs2es
(b) Dust particiss

fci Water vapour

fiv) Oxyzen == Em nea::l,]ig;lble quandty af he i’igight of ormosphere:

= S0
B} 120 o

o100 lom
id) 150 lom

(vl  Which cns of the folleviis gasess is ransparent @ incoming solar radiston
and opague o outgsing terresirial radisdon?

=l Oxygen
(] Nitrogen

X

ol -Heluom
id) Carbon diamids
Answer the bilawihg questons in shaut 30 wards,

(4 Whas do vou under=ziand by atmosphare?
(1] What dre the elomenits of weather and climats?
ti D-Eﬁ:rdbﬁ the composttion of srmosphers.
iv) ‘Why is troposphers the most tmportsnt of all the lavers of the atmesphare?
2. Answer the Bllowing quesitons n sbout 156 wares

1} Deserbe the composition of

the atmosphers

il Draw = suleable diadram for the stmurtuse of the armesphers and label it

and describe Bt

il o)



