CHAPTER

ou have sircady learnt that the =ir

-r eontain=s water vapour Itvaries from
zero to four per cent by volume of the

atmosphere and plays an impertant rele in the
weather phenomena, Water is present in the
stmosphere in three forms namely — gaseoms,
ligutd and sclld. The moisture (o the
stmosphere IS derived fiom water bodies
thronugh evaporation and from planits through
transpiration: Thus, there is a continuous
esxcizange af water betvsen the atmosphere: the
oceans and the continents through the
processes of evapomaticn, ranspiration,

Watervapour present in the airis known
as hurmidiby. 1t s expressed quantitatively in
diffesent ways: The sctaal amoist of fie walsr
vapour present in the atmosphess is known as
the zbsolute humidity, Itis thewsight of water
FRpour per uniit volume of air and is expressed
in t=rms of grams per cubic metre. The =hijity
of the air to hald water vapour depends entizely
on its temperature. Thes gbsoluts mmidity
differs from place to place on thesurface of the
earth. The percentade of moisture presentin
the atmpsphere as comnpared todts full capacine
at=given tempershrsisknownas the selatnes
Brmidity. With the change of air temperature.
the caparity to etein moisture Mrresses or
desTeases and the reisfive humidity Is also
affected. [t iS grester over the oceans and least
over the continenks.

The air conptaining moisturs tois fall
capacity ata given temperature is said to be
szturated. It means that the am at the given
temperature  is incgpahle of holding any
additioral amermt of moisture 2t th=t stede
The temperature ot whirh sstnrstion eomins
o a2 @nven sample of 8ir =3 snown a5 Jew oit.

WATER IN THE ATMOSPFHERE

Fravomvmon axp ConpExsarion

Theamount of water vapour in the stmosphere
is added arwithdravwn due to svammation amnd
condensation respectively. Evaporation is 2
process by which water & mansfonmed from
hguid togaseous state, Heat is the main cause
for evaporation. The temperature st which the
walsr st=xis evapoiatnel ;5 refeired o as the
Iatent heat of vapourisation.

Increase n temperature Mcorrases waisr
absorption and reterition capaoty of the given
varcsl of air. Similarly, if the meisture contant
is low. a@ir as a potentiality of absorbing and
retaining moisture, Movement of air replaces
the saturated layer with the unsaturated layer
Hence, the greater the movement of air, the
greater is the evdanoTation

The transiormation of water vapour inio
caussd by the loss of h=at When moist airis
ecoled. it may reach a level swhean = capschs
to hold water vapour cezses. Then, the exress
water-vapour condenses inte liquid form. o
free mir, comdensstion results from cooling
sround very smsll parhicies termed as
bygmscopic condensatinn nuelsl, Pacticles of
dust, smokes and salt from the ocsan are
particui=riy good ouclel becauss they absorh
water. Contderisation also tales place when the
molst air comes in contact with some celder
object and it may alse te¥e flsee when the
betmperatitre s elose to the dew point
Condesnsation, therefors, depends upon ‘the
amount of cooling and the relative hanmidity of
the air: Condensation is influenced vy the
volume of air. temperature. pressure and
bhumidity. fondensation takes place; (i) when
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the temperature of the sir is Teduced to dew
pommt with ifsaolume remmaiming constant; {iil
wien both the yvelume and the tempereiurears
reduced; v) when moisture 15-2dded to the pir
through evapceration. However, the mast
fasourable condition for condensation {s the
decrease in air temperature.

Affer condensatinm the wales vanouor ar the
moisture in the atmosphere takes one of the
fltrwing fooms — dew, rost., fog andg clrmids.
Formis of condenestion c=n be clznsified on the
basts of temperatonre and location.
Cond=nsation takes plars when the dew pent
is lgwer than the fre==ring point a= w=l a=s
higher than ths freezing point

Diewr

When the moisture s deposited in the form of
water droplets on ccoler surfaces of solid
objects-[rather than ouelel [ a8t 2bove the
surface] such as stones, drass blades and olant
Ieaves it is kricgomn a5 dews The-ideal conditions
for it= formation are clsar sky, calm air high
relstive Bumidity, 2nd ecald anid long nights.
For the formation of dew, it is necessary that
the dew pointis above the freering point.

Frost

Frost forms on cold suriaces when
condensation talkes place below freezing point
[D°E), Le. the dew peoint is at or below the
freering pomt. The excess moishire is deposiied
in the form of minute ice oystels nstead of
water droplets. The idea! conditions for the
formation of white frest are the same as those
for the formation of dew, except that the air
tempemture must be &t or below the feecing
paoint.

Fogand Mist

When the fempseraiurs of an air mass
comiEmng & arge gqueniity of watsr vapour fmlls
all of a sudden, oondensaiion takes place witiin
its&if on fine dust particles: 5o, the foFisa cloud
with fis base at 6 vezy ficsx th the dgrovmdl
Because of the fog and mist  the visibility
becomes poortn zoro. Inurban and induistial
ecnitres simchks provides plenty ef nuelsf which
help the bormeten ef g and mist. Such a
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condition when fog = mized with simoke, is
described as smog The only difference betwesn
the mist and fog is thet mist eentains more
moisture than the fog. In mist each nuceh
contzins s thiweker layer of mossture, Mists srs
Ereq_uent over mountsins as the msing warm
gir 11y the slopes mests & cold surface. Fogs
arte drier than mist gnd they are preyalent where
wanmm Ciirenis of @iy come m condact with onld
currents, Fogs are mini clouds in which
condensatinm: takess place srtound mmcles
provided by the dust, smoke. and the s=it
paErtcies.

Clouds

Cloud is a mass of minute-water droplets or
timy crystals of ice fonmed by the condensation
of the wasy vapour m fiesan st considerable
elevabons. As the clouds are Tormed at some
height over the susface of the e5th, they take
various shapss. Aceording to their height
expanse, demsity and ffapspareney or
oopagueness clonid=s-ars grouped undsr our
types : (i ciris: [ii) cumulus; [Hi) stratis:
jivi nimbas.

Cirtus clouds are formed at high altitudes
B.000 - 12,000m}. They are thinand detatched
clouds havinga feathery appearance, They are
alw=ays white iz cojourn

Cromhirs

Camulus clouds Isok Iiks cotton wwoal They
ars generally formed =t = height of L 000 -
7.000 m They exat in patches and canbe s=en
srattered here and there. Theyhaveaflatbhase

Siratnus

covering large portions of the sky. These clouds
are generdlly formed eithes dae to loss of heat
of the mixing of air messes with different
tEEmneratitres.

Nimihris

ninbus clouds are black or dack gray. They
formn at meddle levels or very near to the surfacs
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cf the earth. These are extremely dense and
cpague to the ravs of the sun, Somstimes, the
clouds are so low thet they seem te tonch the
ground. Nimbus clouds are shapeless masses
of thickv=pouc

Figore 102

identify these cloud types which are
shown i Fifige 10,1 =nd 1G2

A combination of these fourbasic types can
fise Tise o Hie Bllowiod vpes of ddouds: Jogh
cloudz — cirmis, ciitostraties, droommilas;
middie clouds—zltostrathias end albocumubiss;
Jow clouds —stmatorummuihas end mimbosteatiss
engd cionds writhh extesmsive verticald
develpprmeent — cuymnbys and crmmilonimbus,

FURDAMENTALS OF PHYSICAL GEOCRAPEY

Precipitation

The process of continuous condensation m fres
air helps the condensed partieles to grow i
size. When the resistance of the mir fals to hold
them agamst the force of gravty, they fallonte
the earth's surface. So after the condensation
of water vapour, the relemse of moisture is
known as precipitston. This may tmke plarcs
i Hguid or solid form. The precipitation in the
form of nzter is eplled z=inf=l] when the
temnperathure s lower than the O°C. precipitation
takes place in the form of fine flakes of snow
and s ealled spowfall Moisturs isreleased in
the form of hexagonal orysials, These oysisls
form flakes of sniow. Besides rmun =nd soow,
ather forms of precipitation are sieetand ha:l
though the latier sre Bmited i ooouurence and
are sppradic in both timeand space.

Sleet is frozen raindrops and refrozen
melted snow-water. When-& layer of air with
the temperature above freezing point overlies
a subfreexing layver near the ground,
precipitatios tales piace in‘the form of slest.
I{ﬂlﬂd;‘ﬂ-p&‘, wiiich jesve the Wwariner air;
encounter the colderair below. As aresult, they
solidify and reach the ground gs small peliets
of ice ot higger than the raindrops from which
they are formed.

Sometimes. drops of r2ic after being
released by the clouds become schdified mte
small rounded solid pisces of ice and which
reach: the surfzee of the sarth -are ezlled
fztistopes. Thess are formed by the reimwater
passing through the eolderlaysrs. Hailslomes
have severz! concentric layers of ice one over
the other,

Types of Rainfall

On the besisaforigin reinfall may be classifizd
into three main 't_f"gifs —+the eonvectianal,
crographic or reiief and the eyvionic or-froftal.

The, siv on being heated. becomes light and
fdsesup In comvection outrents: Asfirnses. |®
sxpands and leses heat snd consegusntly,
condensation takss place and cumulcus
Souds are formed. With thunder and lightemmy,
heavy rainisll talees placs bt this dessnot last
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leng. Sieh rsinis eommon in the summer er
m the hotter part of the day: It isvery conumon
m the equatorial regions and intesior parts of
the comtinents, parboulardy inc the norithero
hemisphe=s

Orogranhic Hain

When the-satorated wir mess eomcsacrassa
mountain, it is forced to ascend and =s it rises,
it expands; the temnperature falls, and the
moisture is-tondenssd. The chief charartenistic
of this sort of ramn 15 that the windward slopes
receive greater raanfall After giving rainon the
Winaward Swe, woen these winds veach the
other slgpe. they descerpd. and their
tempergtnre mises, Then their capaciiy to take
N moisiTe Infredses ana henre, these lesvarnd
slppes fEmain '?J’.‘E]E_-ﬂ- and dry. The area
situaderd oo the leeward side, whirk: gets [=s5
w=infsl] is known as the rein-siadow area. [t
is 3iso kmown 3= the reliefram.

Eyciomrc Rarm

Yo have already re=d ahoiit exiza tropical
oyolones and oyrlonic r=in in Chapter 9. Please
consult Chapter 9 to nnderstand cyclomic
rainfall

Werld Distribution of Bsinfall

Different places on the earth’'s surfaces recene
different amounts of teinfall in a vearand that
tno in different seasons

in gemeral. as weproceed from the equator
torwards the poles, minfat! gors on decreasing
steadily. The coastal areas of the world receive
greater amounts of ramfall than the interior of
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the continents. The rainfsll :s more over the
ocears then on the landmasses of the world
because of being great scurces =f water.
Eetween the latitndes 35° and 40° Nand S of
the equator, the roin {s heayvier on the eastern
chasis and goes oo derressng towards the
west. But, between 45° and 653" X and S of
equztor. dus to the westerlies, the rainfall i
ﬁﬁlm*ﬁﬂﬂuﬂtawéitﬂnmﬂgn&dfﬂﬁ:
continents and it goes oo decreasing towards
the sast. Whersver mountsins ron parsijel to
the ce=sst the r=m s greater on the coasisi
piain. on the windward side and it decr=ases
towards Hhie leewadisiis

On the basis of the wtal amousit el emaat
precipitation. major precpitation regimes of the
world aer= identified a= follows.

The=wguatorial belt, thewindward siopss
of the motintzins-along the ssestern coastsin
thecool ternperate zone and the coastel arsas
of the mmonspon fand receive heavy rainiz=]l of
over 280 em per snnom. Inbenor contoental
areas receive moderate rainizll yanyving from
100 - 200 om per snnum: The coastal areas of
the rontinents recenve modemate amount of
rainfall, The central parts of the tropical Jand
and the sastermn .and intemor parts of the
t=mperste lands recesve rainfall varying
betwees 30 - 100 o per annum. Avess ving
i the rain shadow e of the ntersor of the
centinents and high latdndes recens very low
rainfsll-less than 50 om peranmnm, Seasormi
distribution of rainfsil providesan ompor=nt
aspect to judge its effectivensss. In sams
regions rainfzll is distributed =venly
tiroughout the yearsuch'as in the equaitorial
beltand in e western paris of cool temperates
regions.

EXFHCISES

1. Multinle cholce questions.

i Which one of the following 5 the mas: imporisnt consttoent of the

armosphere for human being=s

(=) Water vapoux
(b) Nitogen

(e} Dust pariicis
(d) Oxvgsn
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it Which one of the Sollvwing process iz responsihle for mansiomming liguid

Imitss vEpourT
la) Condensation iel Evaporadon
(B Tran=piration: id] Frecipizarion
il The atr thar contatns modsrure To-ies Wl capacity @
=) Relathvs humidicy i} Ab=alute homidity
(o) Speeifie humtdtcy (di Sarmvacsd sfr
{tvl Which ané of the following 1 the highést clond in the <ky?
l=] Clrrus i Nimbus
{b) Strams (d] Cummine

Z  Answer mie Bllowing questians fn shoit 30 words,
[l Name the thise trpes f precipitation
iti Explaim refative humtdity
(1Y) Why does the-amount of water vapour decreases rapidly with aistonde?
liv) How are clouds famed? (daoxify them
3.  Answer the Bllowind quesions In about 150 words.
11} Discuss the sallent features of the worid distribution of precipitation

il What are forms of condepsation? Describe the process of dew and frest
formation

Project Work

Browse through the newspaper Tom 1st June ¢ Flsz December and note the news
gbout exrreme rainfall in dtfferent parts of the counry,

. )



