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wranpuesiie ol weealber womildems uwlaling depaibanet, oF kel codiens, D avar
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alvsphere of a Mealdy o0 & speil lane aod chinile (8 W nalune of change of
wisthar thevaghanit the yesr in that kecnliny. Baring fow exmome conditions, oplfied
deparmares from the noermal, <limeie of o leoalify ssoally remen ihe same for s g
il ol Do, ssap Do G B decades, sinkias aid wand thing @ any saddon ar
repald inrventon soung sdvarsly in thie Climane gywmem, esulling in sppeecistde
charge in i, The romesd sme peried of ihely d ferly years & Bkos el &
limake, lesans of o Tacl thal dising S prined a0 Bsirago Soadinon of waethins
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1.1 Climnilogy smd Wz relation with metzeralegy

Accondisg w Crichfokd {00H L climmsdogy (o0nck klina ibopa of inclimticon
of the canh'e auis, L2, el © (ninsde © kgoee discourse or syl e the soiene
thal #icks o discnbs anid aaplain tha asting of <limats, why b dofTere from placo w
jlace, ad Baw ol s ebiled e ollee dlinents of e naleal el and b

hurman aciiveses” Teas imparieni deap lines relpied o Climaielopy ere scmlogy {or
merozomys and memeorclopy. The formar ane desls with physscal snid chomizal
propartiis of dw srmasphiane. paniculady o il Sffana lavei, aid W releram

aviahs, asdronceny, spoer waesoe vic The lalier gee, fbad o5 meteorsdopy ek
metcors things st & more chesoly selped s climaogy. s i exgdains relaivehy
whory prarkisd s1anis of e ambasgteare, and e proceas reaponaide oo the making of
v e ared clunile . Aswkedlie s jradags. e Tkl & oo e eeoesd © Silioeiknges’
Ge 1NF B UL erpiner on ke plysenl comdeees of the ower pimospherr, Clirsnlogy
i primanly & pan of mewooksge, b b does r emirly Blong o meworclogy, m
mikk of 0 oa peograpbecal. Accerding o . T, Swinger, olimatology W in appled
s wdure meihuk g sineily medeobigneal bl arees arl resalis o
gropraphicel. Mewmorlbogy prmanly dewls with the physice, chemry pnd dynamas
of thi mmecapkers. The fundaranial prieciples of schece in relien o redeson,
TarfrE AN prasaiine Maimedily, waidd, precgalalan snd lee consegni an S
silpess avier of rmewelogy, The groprapiieed or speeal gspescts of ihewr weniber
of climatic paramorers pre cssenially irckided in climmcdogy.

ChEmpinlogy- |t mpdurs, scope and dlvislons

Hmply o say, ehmainlygy i ihe stmly of conhs el A eloed brarch o
Enpadedps called <limpopraphy consias of the baske preseremion oF climatic dos in
wTllin <f map foamn Rissd on i approschied of andy climetclogy slay ks five
:H"rl.lll |-|-|--|-. ey |-"||.1.||-|. abprarma, spnpging kshienal and Jrﬂi.l.
Physend clirmamn by douks larpehe weik phvsical processes in iomms of crergy exchanps
in ths esmb-mimasphenc vem. Dyeank Climstokgy 8 prmandy concemed with
Uhee avsdovigibesing ieeliomid aiad U effats. Spregile dlimatelogy asddeas i gl 4.
regiomal g limeilngy | or Wcel jue kanl climaiokgy) simopkerie ginuliiions ol
relmed wenther pd <limee conditione. Fake=zlimeesdogy oo hissonoul olimensdogy
i e anady of devalopment of clirems wough tire, for matinecs mudy of <limene
chasga on e fose of geoboge i Biskesal moon Sppdod cinalidogy sks

raplier ike micrsetner elaben Betaves chimeie and cther clemenis of ihe sarh, more
spocafically varisus mpios of man sctiyvieees Krowledpe of genemd climmedogy




{1, Hisnilnal dpusbs] msimbmalin ek oiber beansdke of ke nlpe has reobenl
e nerwtipatis in applicetion of climesbogy n Se S of, for casmple, bic-
climstskegy, igre=climmalogy, wban climacdogy o,

Teela md wechadges of snalveli of climeaa ivaloma hive givin & spanie wiy
ol classadwalma ol lmsiinligy, hke fa) descrgeiive clinakdigy - mesdvmg idesanpiam

eb shireaie clermenes of § plaee; (bl wmsdical mavhematice] chepnkbogy. mwlveyg
supstical” makemation] wehnkpies ind fommuls For analveis and inkmresween of
claialc dala, (o) ayropia chissdaligy-inealving of & condinesd v of laal o

rrpurrsd shmmspirrs: clements and oncplehoes poemerrs i s chan lorm, calley] sprepise
Zhant, e 1) smelline climabgy-nyalymg. sgquision of sescher’ climarnic
fronn waalbar aalinas, ke TIRCS, GORS, INSAT, METROSAT 2k, Ridksondas

wr Hawisendes mvelvimg hallion cemnl imirsmenis ansl glber e of ek
=nsing dan are ales inchded in this ceogoey,
In briel, fllowing are s of (e imponan chamiersies of cimuokgy

i. It is & bmnch of mmasphenc science and 0 has  very clos relation
li rimlci ooy il pueogiagbiy

i 0 vveodves diiiaois oF bt Giog aed apace, aied classficalion of
rhmainogy mromoraies the slerenis of il s dimeesines.

m. Chrmelopy swludes beih theoreoeal and pppbed psperis of simalies

invchving varicas bmrches of mosdedpe of sciescs, iechology,
imallosilalical & hncdd, sgnciltang oo,

i, Applicatan af climatdogy has sidulied @ dimanges of now dib-Saclpla

hkr mgrcdenpinkogy, urhan chreielogy e

v, Bereni chmpic chanpe and o conssqueness have @ posieer oslme ol
clumuie sndice. e thes: G, eaulong m e rerewal of imporarees o the

iy of claislnkgy.
v B ow posahle e Gid il Danesidions scopoe of warke e bo donid B

chmpinkegy moeespese ooy psslemie wnperaae s ael s camne
Tk of mpphoaion.

1.} Agro-clinsniology

Alhmagh the wmns spe-memeerclo gy v apro=climanclogy wre very often used
wpTeiiyindidly, thirg ane canmi dilferancss Applecition of el decwes of woaher
egrarmlly w muenn G Bkl level s Hhe syl makbor af dgressfomalngy. Ay
climemlogy, & brnch of ppphiesd climpiniopy, seelis in deweibe mimmomhop brivaen




vhimaiw elemends asml spsiems of agricukare, anl iherchy ® noelese o ihe deaphine
of grography, that covers relotively barper spasisd iemies os s Ticld of sady, In prcocal
farpaads. Mieewn, this disiscoan i aokdom masaned Whatdver may Ba tha
|'|'|I'I'l-|-l|-|.-I fie the (el i, ihe irein 'Iuw'll L'h-luhir'p' i'lh'l;*'ll-l'lﬁ'

weee] m mpks w lser s gropraphy, Agro-limaeslogy stsdics she SfTerere pspecis

of climss thn heve relevares 1o agriculoirg, Tha sudy of ngro-climaology bolpd 1o
ratcrakag thi aobeotech of Crope kicondisg @ emvinaramanel cordliona ke characier

il lamd, avarlabwbdy of waler, sumshene, iemperaliee o 0l an area Thas bedps 1n

gy producidty freuph cfsctive mampgemens of soil-water, pesi comird pnd
iraer mdvarse condiens

Mhesadogy, tha sy of organiama &8 efFected by climato wrough & calarddsr
iwiidealivgg chuarggom ol Divealy 16 & Lorwss comimnly kel wn i s leosoko gy, Bt @ s
e bl bere aba. H o a deerpiivee siuidy of lhe deeelupmend ol srgainiems,
e.p Aoserng. powmp. memaney ox, of pluets o orelson their eeviroememe. Alikough
the devabopimeant of difforem aegas of organiams & coded o dheir garemic §vacma,
o maasy e highly sdflsimnd etemally, will S cnhaal supply af seailabis gy,
mosher and mpinenes, Stwdy ol phenolegy s imponent oo the following cosnis:
(i} optimieation of crop yield in an ervironman maching the life ovck of the orop,
Ll schivonasil of slabks prodeseily Secigh dffelie makgiiment of aoppag
sy, al (1np minubagn of e rops moan s,

Bome of she smporiare mpeeis of chimeie wllueneong agrslisee cen he
sumsmmanzed as followy

Ial Sweshing aned suwbghe- Damoon and inenary of Bosc ree 2limane scnber

ilining arg siipeortaid (0 sgand w2 pladl oAtk Too Sich of sanding
marp reianl pledisgofses, bl o opdeses of o s lesdeal D plangs T

their tarspirstion Brghe sanshine 5 helpfal dunng mahmiy of crops an)
theair Barvosr Sen lghe helpe in formation of chorophyll tha sceelernice
ks vl Weor b palliin of agniculterd cihiHe & direct ralatien with

the mvmlsbiliy of sanhghi m seons of anssl, mibmedy aod &
{hh Treprrmiers. Cenmmaismn ol seeds aml groaih of planks i salale

iempsrarere, ideplly bepmeen 1E.24 50 fhas b why lengih ol preang, seasam
ini tha wopica i graser than S of the wmpers snd arces; epioss, Exvirme

lianipusialiaie, 4.8 lier okl ar Led hid rends gormrenalion pline growth,
el cem b deinmersal in dae hile ol plomis

d Prewwurg wnd sndeas are o s i clemends ey pland
Fewmarg oF wir masszs @ highly relped 1o she presswee corsditios of § epon
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Wermalry ar magas as well o sobladey g mmaes have omadembie
damuging potentisl o the seding cropa Samilardy hot-dry wndds or oodd-

dry wirads chisd savers damege b crop. Srony weld danssges Ired Crofa
wAnle gk skawss van plap ki,
Mamdsling: Med of dbe planks Bvane beyh husohiy oondsism of the
simespiere, This irereeacs the eflicoeney ol woer uitllieghon of plares,
it Belps o eaharce pleieeyrehosis.
Eaafatt @ perhaps the mos aignificam SR dewmiving verimien of

Ciofpiiig parkam ot il e woild Absiodd 11 G 6 presdl narad sclivdies
hke suming, greremminm, shiimg, sialbey and I'II'd-I-I'I”. maluring,
hareewting and iheeskang are pffecicd by fer pmem of rninfell m o oren
Profonped absence of raledbill sy oous drosghe cosdiren losding s Mulure
af ciop. BiSsativoseds & woll ak aeliabibny af minfall & imganen for Be
siserss ol mn area's sgninlieer. Ramiball elleviserness o fbe measere of the
differzrae bermeen mal s nen i ordd wapd posshle cvpo-tramspimnon
ar potostal evapo-ransgHraion Ralisbilivy of rainiwll & 8 maewr of
rovebsdinbily &iad o1 can b dalaninied adshcally.

Ceher climptic demems milucrscisg crops o aivs faanfory, wisn aml yog
In acaived iy araaa of thd i b aoime agrceltiun e poaiibb by usng Sesc
mumer hal unpielan? dmale elenmes, eseen, e laned ogies e

e derrmeresd 1o pleis, s they Snoogr preeath o imecis, peses arel dseases

Agraclimalology in Dndeis pergective

In spiie of mpid sdusinabeaiion India s shll an agressliveel iy wilh ssely
63 percem of & popilpion Srectly of mdecoly onpapsd n agricslumd sctvitics,
B mhno @an 23 pEcem of @ oINS Wome oimied Bom ngrecdlnee. Tha
fallirdvmiy npaantan] condddritasn Cain be Lakain it adcosnl B4 agno-clanialie @admg

in Inda:

LY

tbl

The prngipsl coorme ssriy of Ishe s pgnealisees, Hesidles, many
midusines of (e comiry se based on osgneuliee, . jose el comon
mialile, wdgar, vigaubl oile apicos 0.

Tha chimank coredithon of tha cosanry 18 diverss, meging ®om bumid ropenl
m e ol o dp-Seopncal i e ool aid odd conlnesa it

Hirsdmpen manmipm areas [ue o die vasi eapense ol dhe sl il
irverse reliet the disssibunion of wmeeneure 5 mm usiform, The cmponre

cofideene difRr scnsonally. Powaser, s o tropienl couney, in peseral,
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mprsn @ ne sigrificam consmiint for kst sogostive grosth in
i CaidTy.

ivp Baunlall s e sl mgeelad slosile Gk cosliclhing agkuldn of
Bradin, The trmrpace deirdarien o Ishie’s rimdall o highly i The
mctissom rn sl s conconmicd wehin four maniks | June-Bepicmier | when
ahivdt 80 parcast of Irefin's rainfall cooure Spanially, soatheenern ard
mirtbesedven parls of e voundey gels oireaderadle anenml of caidall wilbei

this sher penad. Bat cther pars of the country, especiplly the moribwesi
recoivd tha lemst amaun) o mMonsson mis.

(41 Bchadliny of wwer sopply thevugh offecdse imigsoan m Indws o siill o
didtaid dradim, althsigh many largd neer valley peolicea have been
wommresatmel durey lhe bl dmaike Miee Gan 8 il of d weai
mren the coumry § sy et covered by my imigeion (peslsy The irgeied
arad woa vy aflen suffer (rom scercine of witer sugphy g o failare of
LLTER T (ST 08

Lreler ihese comiesds sgrocchmalie siuddas, i b can helpbey lap linedy sdalbar
forocans of hoth shor ard medmum mmpe; (B) slecting sunable crops i relshoe i
cii v Eviimeandal condeeang of diaren sraas of tha coumry; o) iding o =aishilne
il vevges Do il Tieend orogetasiiig, e Kmard {iidacod). Badi (walin and B or
st Courmmerd (d] mavemizgion of yicld threagh myveshgating irig el
ralaticaahig; () munimdamien of inscis, ponts oed Jiscescs courmp dpmaps s o,
e (11 Bnpetinn plaineyg fo agnculinl deselopmane throagh delineating differere
agre—eepingsal venes sl sale g presals of idisadsl s

Agro=tlimsdlc reglons of Indis

Agro-climate raticnalizanios secks 1 M, n el the fodlorwing ree chiecis:

waanaly, 1) v kol of & scwsliteally managed (aming sysiem, keeping in misd
e selevimm of cnps b be Cullivalad inoa gedliubad Wl OF diironmdnl; rd (i)

keniflemen of the hew susshle orees for s news erop ds e sinodsisd i Bie Gnailiy
for cullteealion, & thae the ew crop con adopm the sow caronmeni.

Sgveral srompta bene been madk in Indi for e regionalisssn of the (oemig
im B hadert af sanlabohiy of agreculbina] prececas orelsion 1o Climss (e, gmo-
glirmees egroms b, ars) abar on ihe bevas ol leegeimdy ki of SHivd, W o,
wol, wopogmphe, wator respurces, croppng end fereng sysiems eie, (e s
o boghead megana Using Thomthoahie's assiimey ey Jord method (19485 Indin
Mrirserslngon] Depuatoeend {1 ] hagsd on tharty paars | 195 0-090405 dan pubtdished
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end apre-climees: atles of bradin in 157E Tha regions slong with thair charmcrormianges
e givan in e fllowing whk.
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Fuse: Pdinwiare brades (mj= (TEESSIEN PE, where FE= Poirmial Evnpo-rsnspirmson

(PE}

L. wonal Bwged, 5@ watdi sdiplis and O walir defail, caloslatod on il hasis
The main drewbacks of this regionslizstion are e (5] diussl vanaien of wmgonminr
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hes not been cormadersd, gnd (b the imponence of =l medsnee has net beeon isken
WD B4R

The Airesiry of Apncgbees, government o Indip has dfeniilicd feen apro=c|immi
woqes dbener s be wormed me agre-ccobgkcnl morea) based on wpography, sl o,
rainfall, s, wimpenatend, wilelr MeiiEtd, crofpsig patem ad (anaEig Gl
Rl fhe Wimie Sevvee ! dadion dpeiiniiver, (U081 Bach sone s again divaled
min g mmber of spborones. The classficpios bas been preparcd Tor plennisy el
devebopme of agricelwire end allicd sovivives. Tha 2ones wre a8 folloss: (1) YWaeaam
Himalapan, {2 Eawam Himabiva, 13 Lowar Crsgdnis Plaing, 041 Maldks Gangete
Flims, {3} Lavwer dlangein: Plams () Trams Claegrite Flans, (T) Fasiers Flaivan il
Hills, (31 Ceningl Fhezau med Hills, 090 YWepem Fluesa end Hills, {107 Southem
Plorzaii and Halk 4 11 Ram Croam PMama and Hilla (02 Weat Coaar Plalns and Cha,
(135 Cluparal Plas dead Ballg, 114} Woitoan Dvy Bigion, and {1%] The ldlands. This
plawadiegine worelmreely comprehensne bl panly sgro-clmpiic, os climaie s s
are of the bascs of reglorsdizmion.

1.2 Ap'l-l-:l |'.'|.'l.llﬂ-|-ﬂﬂ

Applmatimg af clinalidigy o vegand I senms anses of s miesd anl

aritaibes are iermesy] g ppplicd climpiciopy. Theree pre many arcos mowhich men can
porerdin®y usr his knowkedge of clmae Heman bong b precticed e e of
climabc infemmatkdn snce primitiv ok Por ecample @ anclem people <odld
andivaSamd e sailahle anss wlese The naguoal planis soehil goes, svalalobily of

gemes [or beniieg and where s live imder mlvene cliraie comdition, Then wel the
serrbements rn #ancd growing feod cropa, ard aherwanls other cropas having full
krowkedpd ob Se aillabiley of chimete comditidin reguasd by indoddeal crops.
Many milssires alsn srwsaise cedam dppe ol elimaie, e myiases, Dl
sypgar mills, jow and comon sk, llm o wanspen pdd commenicaion romworis
largaly depareds o pardculsr cypa of <limas, and & clesr Enowledio of an wues
wlsde Delje b & preal eabml. Fug, e oedanee, sos snnes prehlam e evalnm
arad plso Jur wwper trarspor. Supply of weer thrmgh pipclees s highly oBeeicd by
the climate condoen of 8 svore oold climsts aron 1Biman comion i lergely o
ludcban of Chosis. Posts sl peiogens Teeoin dilfannl chimalie condinons. S,
reshival presre e nhilier bronwlelae ol vlenaie e e aesgemen o il Tenmi

Ay, Crephficld (200 hes jdeendficd 0 nomber of greas comcomemy ppplaed
climenclogy e can be cutlieed Bolow:

B Sniily of witar resnercds- tha rale of climas oo e Byieodogecil cvch and
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Flortal diamnibation af wosdr raskacid, sirfice and dndaeground, inralanion
K Pl piaecn Wi evap-traaperatiodn; eocuniulaton sid shlarkon of sroas;
rur-adT med fleod

Impasect of chimae on bicsphore- witk reference s foresry s forest i,
weel dorvmmingn aml sl erosie, effevis ol sk n san vseenis anl ses
Empeect of Clireata on agriciining md feod- corcomieg phonddogy, drosghe.
insts ard discasea mirodicnon of rew plares i anirasks n 5 SdTeren
chmatic aree srueculiors, e

Rhwly of energy presksdismm snd marsgemenis e g, sl el gy
fi ) sk limt aiel chundaduing of Ganagran aid marechring a0V
Himiian hroeg lsiiakidiogy conginaiig comfasbil iy, woathar and bk, anedy
ol disnece in rodmoan 1w welker

Influerce of zlimaic on Bousing. o skeotion of s oricrinnos of beldimg,

ihiterem mspecis ol beaireg ol codey, we

Tha mporant aeed of sppled Clmalokgy stikdad in Inda {Submdmanyum,
19EY s imciyde apricubars, forcstry e hydevlopy, Some ol fee sudes are on urban

Fannng weh reference w0 nmssephens padlutien d oaviemmmersl marsgemem.

1.3 Concept of macrs and microclimane

'Il.'ll. M. Yeahino has <lassificd four proups of ogiompl or kaal chmpics o the
b ol spatiad scabe. sich a8 mecro-climar, koal clanae, mase- climae i macro-
plimerie, sl sssamliegly e sdudkes nreodee slassalalin of dnaliskygp. g M

climaicdogy. local cimuinkgy oo The following ishle can be wefully comsulied for
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thed claaaiecatecd.
Timr spaer dimenssns ol srallivs ssabens
homan Mardeamal | Verseal Srale | Time Sealke Esamplrs
e e e e A bl
Plaarins e 1 e klirsem ciredairm
el - dnid!

'EI.'IT: ¥ b 2| It iy l'l::ld-l;::i-- h-!;‘-l
M kelr 1wk W 1 b 10 L Thurdemrarrs
Mirrs Faule MR STE TR A larsli wsl

rddm
Lifap is-iiae
. Eizawe 5 Em Hary, '




Macivolimales aover ke aneas snid inelude many types of micen and
e limsvies b ierees of gpans] oxien this oan b sodied e climmes of conlirensd
kevel, ff rean, m lesst & coumry level, o clanaio of Indis, lapas ot The cincilalion

el A iled rolabiedly laige, o g e Ahnanm amoalaien, irsle wials, lei Sevanrs
rhe

Mirre st con of gn agrealnes| field orof me v ivddmil house, The imporan
fcrors of microclimae are wmpersre, bimsdiy corditions sred Sir predsers. The
il Bl ol dlcioclaiiale iogulaling Ue as qualily millueiigg e enloen

ervirpreeni of lirs sl (s & wery imporieni, Deis in regerd i messoselimes o
rayl casiby pvailabk from peblished sxeces, = 0 @ wonhy o ge G feldwork w
collect micrmclimaic o, This b wefil, for ciample, w0 esady e exling s iaidin

of wlvem heal sdandd oo peehobn gy hinpaad o arsan land ase on s weresiber an
alss b e emporsane pspes) of micnsclimees sl

14 Concepis of climmatic resources and climarie hagards

Chmpe sl is 5 nerersl pheromeron, shibough st recom vors mch has
Boan ielked abow the Inflimscs of min of wedfcilon of colamporany <lmas,
callind chinali chaipe. [haiig i recinl Do sose of e bmareas s hivedees ane sanl
i he responsile for rapesd charges = climaie theouph ihe process of global samning-
i ncreas of global mom wmpriwre deo o smbrepogenk rong. bk excoaiiv
dolodadla o, Bumaig ol Dssl Bed, and apculdil pradesas ebiilling gpradils
pres Huwewer, ranh’s chireee never remained sees: 1 bes pndergine varesars charges
dunng the past ard e aspeot i pdied e peikec-<zlimame (e climame of the pus),
Higkrecally, masi-clisgato rilatiohg (8 vy ilirecdig S ghoul tha Sovelopmiem

ul Boreen wrvvberaiem Ieibe pesh lomae seieeies s e ||l-lJ|i|- I'IH“ by rii.-.il'
rerraral frocs oporeting on tke perfpcs of the etk Por cxpmple. o round the peer
highi 1impanes ind bagh bameSiy coedition e craaked M snplosaan) anvironmenm
lim the LI'-I-P L fmre) peopde b e o raddosenlarp D, half nakod havisg s on
beanches of frees on the ofer harel the Tursim people et en ight cloibes made of
ikin ared live i |gplosa e, shehier, Bife sappon sy, cooncmic scuvitics, Babis
dand oowriiamils ol jeaepke wane heghily donsnsliad by chimald, b ey wded of e
world climaie 15 il oo of for cheel fazioes regulieeg the Die vl g oF hsan
bairgs. The Sefimoon of climme a8 reroweoy or Aemand deponds on whetker i s
barmficiel W man o ) Uader ey sochilane climak & & meoerss 1 minkind
The susasle wealbee and vinaie bas male ibe cardh edde aul Die bas Iasan
poesibis on (his Bomifal plene, Man 5 conssanly mad comeomsly reng vanoes
candrmal elomane ol e smnaphean, both Sescly ard indirecily, The waatbor plays
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impormnl toseficied roled o man theosgh providing eabs al die e of nemd,
wvigrmwaligg ol I sl lus wEpurrmenis, anil sorng o as wow e ompre desseead,
Akhgh = hes become phke o regulne the supply of wakr secd he sull lapgly
duprareds o6 thed mvtural procosice af climale ivacass Al LS Toims o e pladial with
i sy depmisding om chonsrle, whh = momally o esune o diem. To man s
parissslee iype ol wreaiher ven be a resmne or o heeeed depesding on the imicasily
v v of s necd or stherwise, For insomce, in 6 cowtry with ssscnal rhyvthm
off surmamer ared simar, w0 mach bt or cold aro megardad &4 hesands, &8 in Inedia Bean
weaves mul onld waves aw oripensride B e ol many hves 10w G e pedesl il
dunng the hei and Bums] siener mosths fke prople of Indian pleans osh m he hill
spEHiE e 0 expenence the bommy of the mounnizg Bl w0 have o repes in the
ool wiather tharee Tha Irasabiiimancd eotivity can b cndd 8 classic anamgle of
ulmale ey & vesnese as wrll as & keanl Ge lhe inbal el The e ol
mpecty of clhmpic oo B mlorred @ the srdy of applssd climpiokoyy, The chempr
harwrsks e the axrrpme evenis having poeniial o cosse deeugc o man. Theee can
bR Mol ey SorTie w2 peobongied drodighl, Thaw o Do dinict fimiewanc a+m
ke ghimng i bbby anl sl ke Bineds anl waler lggig, SAgos Hes

raw be of o ozal phenomeson ke dwst sioem or lighining asd cen b quiie cxiensive
ke Bomm or cold waves o mid-lsomds cvolonea.

L5 Weather forcensting

Clirmeaie (8 aaially ragarded as an inkgration of nermal woather events than cooer
wpeally Boughiosl B sear, A0, dasla woallesi ovenild laling Mo (e melliika
iy sevemal meshs mee mpoeiand fer vanine seld acivilies of s, g agreulisns,
piscikubiers, indumry, manspan, wade snd commerce e, These sctivitics sre hiphly
corelated witk the (emillar of expeckd {oalkd momal) westher corditdons. Asy
|||-|-|.|r|.|.||-l Inan Tl mumual wealkar peends ew fiﬁ-“ ah sl aied lhiead
may cwisc Evere incorvenicrees o man Therelorr, forriclling shoul ihe D
wanthar ovoms (8 am oely o Enpomam job, but iois highly challemgisg oo &
sl padictian of waallwr avaids & called wasthar Torecaseg. This shoulid b
penely (1r werll w gl b ared pamraie s dbl o s capabde of g effeceely
utilized by the pemoss’ secicny going o be pffecied, (P thers B oy kel of departers
fram thd gapeceed or ranmal.

Admow gvory perscn bae sorathing o g the berelle of sn offective wouther
Gineisrdmp Fie mslanee, s duly ek habal 6 dibataalially mgulikd by 5 day's
wrnther, Farmers dake decisiom ol sher crops in be grown sy o lhe sldi of
wenthir axponed b growang scasn, policy makers ol w cownry /mhe on lomg ieee
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relwdiin (iwvcals, salila s wen dalnread o barsdh chinale nsgiim wguladly beepe

waichieg on ke neigre of wowher chanpes Howeeer, many ol them eely on past
cxpenicnses mil orhars depanid heavidly on rocanme forocasts msde By varoUs Igancka
A gimhd wid ralabio wolles Fadcadl can presant diselod Sicigh propaiedie.

I i pis eecathiar prodicoan was D]y Son 48 resoAed loved o Ihe Ddeid ol
eaprrmrmw wof G prople e amel papkesd s el lamas i Geelelhing

wmepther cverms. The bses of their prediction were nature of £logd, sorme mansphenic
phersmem. naners oF flom ned fiime oo ranlios may B omede of Lidaban i
ks b by e comsiale of indng waalbear bees e maich fekvaioo dvmn in

Thar peesend lavs

Irrwentiiens of dilfereni insiruments io meanl simisphen sperbne, resan,
wind derection pnd spoed msde remamketle pdvoecomeom i the sywem of westher
forechanng. Mow tha procdad of wasthar forecaiting had became mor comgles hie
feciirafa g Hos s dene by lakngg mike decasnl many sicondiigs of alabosgdung
el lor dfleresi penids ibegh sopheduared inseeemenis ol e readeg ae
prlyeed threuph high-oed companing sysems, Frosemdy the goneral sieps akzn in
winther Srecaating are- oxdlocnesn ol records representing overall conditan of tha
alienipliine S & wimvanmnl aom ad gl pereessey ol Be dala S Mt

sl anl mapping, infereee drrees o the s ol dada e, el homseding
mesde in wrms of genend pmasphonic condiien md comemiossd mesdels used e
Variiadd walilhear oy fRIme

A pear WD TWorld mdcamksgical Organeateny cofivamlion & sl of peimary
wrservaliems ol alieglene cimibdane moubeg an eepesidsee, ey, Gail

speesd and derchion, simesphers presure, choud bepe, dlomsd cover, lowd base bght,
visthility ard precipionios e reconked feur times oy B0 every 6 boun based on
Gisdiaw ek Moan tima (GMT) atanting asdisghe thioegh 6 as and neon 10 & pn.
The mslings are dake= ol (he retesnclugnnl dataes aul upgeer an neasareaesls s
ke by rnibicsondes or rawdrmordes (e pemmaes: pmcsphens reeording instnimenis
having medic mnamaesr fsed in o balloonk Sweallies like TIROS TV Infreed
Uiy Ralalhiled, Camsilalivosay Chpivalvinal ko veimantal Sakilin (G0ER ) aad

saielliies of the Mahonel Uromnic and Atreosphers Admmisirssn (HUBA] of e
Lnied Suaies, and Mewookg il Sacliegs (METEQSAT) pre s repalarhe mouss
ol colloctsn of simdaphanic dat. I our cosntry INSAT sorka me vary helpful in
cnlleshing windher rekiled dala,

Tvpes ol weather Perecastiing

Tha weather Fiscasling eveiden wan b di wiid aedod Ten cakipores 117 on i
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bastn of the methssd of forecasting s (01 on the Sis of durtion of valkSicy of te

forsdmili. Aidlaalicd e [ddcadi can Do apglcatia hasid, ke s alog dupmng
agraadiure, limedry riv

Flleibanbs of wergiher freeemsiing oee ol dour vppes: Cp) Spospne mpfosl u=nl the
w190 this was 0 very popalor mathed emploving synopiic chan ther Scpios
avendd weather cordition of an area of & given momael On awwspekaed of ths
el |didaneg oot tadend i S coralileen wik e Saliane oo B hase of Gl vasasd

ek 0 reasiably peaul predicten ceald be dene, (bl Sessbeals Omavafogdead
werhods 8 prediciyve mlinenebie e workod oa an tha Bass of past dais s o0t
Easin of this rolaknabep forcasdag i Sar for the il gvesle Boasd o0 CiEmanl
dales' wiad Thos sse@ud s oonmiindy vraed B kg range lieecieding Hul s nnak

rehianee ol pas dein meomeepsics crror in prederien due o oserehility o wepther
avinits, 4c) NYawerioal” Dysamks merod- 5 phesicsd s Bascd mahed wah b
acdbingHiid el woallear dveids Tolkaw dosh laws The diermendynaimn precge
hl-l]'lh-h‘:l.l-.q-'h-l Tirr L abrrnsphere i, wul m lerms J‘mlmhllf-

of the prasphere in ehation s ms et mosiure peopertics, prediction (s done
mccordingly. Shorv-torm wamber [orecesting. for examplo in csse of 4 oyclong,
prodictan can b dose Tarly accurataly, (d) Raoemble msmfiod this 18 in (e &
meihial in desi ibe walubiy ol & weaiber hercasimg meibod Cirgeuiee-basasd

simplimiens of wether sverts are un for seversl times with slipht change of o or
miee panimtars B e reike are mechod with roal sodd siremiens. IFSe meeck
i akse for a panasd of miosd than tea desa, thoa walbair Toiaading 16 diss on e
basis ol ihe swsolaine Un ke beeas ol valubiy ol reliahile woibes fl.ll'-ulllll'l;. il s
be of feree catogorios: {5 Svary panpe. covering Tor the mext 24 koo o up in ]
daya. Thes & pranarily basid oa the currers werdoney of wemBer cvema. Shon mnge
lowwaamls nody B oo Do, sl i D) Preidiien? methost wiaie @ w asiiimeed dial

the weh caisting ric of movemend, £ of & mid-|pisinde cyeloee, the weaiber ol an
el ahasd oF the cpclmo with remain mers or loss the sene aficr & glven time, sy
fain heotini. Heil gy chanpgs e woonBer asesciatad with tha s 8 no ko ime
aerumni s ihes meihasl, do Faniinaniy meiesd o s assaned Bl wealler oondlio

proviedng in the upsind will remain ichenged s will comizug in the dessaanl
The npe of sxsapedeen ook ba dor In oien of & thurdoraorm or Jus devil
(i) Newoausiey sl mbre sl el ol dioma ke bomados,
Raalsiynms pie. pre very mch siiesprlie. These nevesvsisie ienehale iy,
which 8 guite diMouh., For examgde, wiith the help off Dappwer rafee i & posstbie
e (oncad & Inmads jedl bofofe Twenly misiled of &n.

bl Aadbaan Adige-rhe Foracial w o Por tha et b dava sp oo 3 weska This
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if s o0t besis of svergo werd of womher of the paan fow i, Ahbough the
ialelliny of tha (sl w kel o 18 Guabe fegpiul G e jndide o genaat

100 Aneg range: Hos cosers Bee puasd of a nondh e aeee ae sl Tl can
be lvea sasen or S n pear, Sych lieecpsis oy io predict pny knd ol depeerere [rom
the nemmal 1s8e meragey’ o expeoted b worder overs, Only e gereral wowher
caredithong ki wnrnmdn s precpnation ane predeessd For e puposs of
jroidrleen gy Gsilue Enanmekes aee Glen e deaisind a2 vasl aea, asaally
m cormnerend kmvel, in conformaborn wiith fe geremal circlpiions of fhe smspbers,
Some cowems ovent liks Bl Mino mmd ENS0 B Mira Sswhem Oscillationk are Weo
Lakidn inhd eeodidint

lin Bl suguibar sisdeanibiggral olssrvalings wane Zatad in 1190, b thea fawt

meteoreiog el observgiory wes setoopom TEDY jm Shambsan) The Bade Meseor eyl
Degarmere (IME) sarsed Aarcsoreng siree [E?2 Prescrady & has 12 meicomlopi |
pE-diveions wih MY hivdronoeombgesl sbesratanis, 123 agromliorikogeal
il ealimes aisl oeee 19D n ppe ddare Weslher Bescashng o dimie fon
shore, medmum arl loeg rope pnd & dissermirseed throegk fae polshie broad casiey
syaornis like Al Bedia ads snd Oeor Oeviae, Rogeler woeher Billenrs ol
WalTuipe ane promelgaksd (of S Nilormd gosig K e e wis.
= T

16 Quesiimns

A Distilpisabeig analstlca e
I Ihsenhr the maiure anl e ul vhmaloligy
2. Dhscms phon e Ao mpects of pgro-chmpck gy
Y [ecicd wirh anmmples ke remdng of climale 58 resdirce ared heoed
& Ulasdify adad diiliied tid rarena Dradchas of chssalokgy.

% Uhrsephe dhe @i meibsks of wrsther lpmomding

B, Bhori snswer g
What 8 phoncdagy’

Eaffanmlale s wio askd adm olsinalas.
Whee 15 nowcasteg method of woeler foreemeng?

Whae 18 urban olimaschyy?
Whae | tha dad o & predjee chant

1.7 Supgesied Reaslings

I Harry, B 4. aisd Chesitep, B L (1R A, Yeaalbar il Clamali;
Kuosilnlge, Lomiken |71k Eidvian)

P g b
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LAIT 20 ATMUSPHERIC IMSTURBANCES

SIrdaore

1%  lelrodeciion
L Almssplheric dinfu hasees | lnaploal o 5loses, esBraslraplisl @5 ke
sl mnilryrinmes,

L Urnpisal didirbasors | Dersddacs., dusf-alering and dar wesle-
n-.hﬂ digirihuiinon sml irarks o movemenid, revkrnnmenial
Implicwtions

1} Crwerviioes

Pl Sopmzrsied Hraalings

10 Dnneoaddaienbim

Almcapheris circulanen I8 vory miporiant o prisiice wanher sysems e woll as
1o ey thamt in an ares Sty of westher snd climaie in rebericon s this pmesphers;
mon s called symopes: climaiclogy, as 1 15 dene waib the help of & spmplie chait
wrrimg aliesiplaa s codulalion fallenn @i & Digesial acakl. The usial cirocdlation of
thi airesaphore produces sewther i cemanic evens called sormay, b any deparrer
from thes wsm) weaiher o glimevis: peenis = callisl @ ahsivsdsone o s aalising,
e whai thig abiiaimal Bebavioer of @0 saiephanc avont & potonisl e Cais
haseie Do dan, Dide aie callidd ook danin

11 Avmaapherio distarbances

oy ﬂl‘l‘lﬁr'll desumn Innn the vevsal ookl of Bie sliiegibean o calied 1
alvwsphers didmisme Toadiiosdly olsabdogy uesd 1o anedy the diomboson of
jenrirnl charesmor oF the sirvaaphan inormes o IOMpraies, prossuee, ursld procgd o
cic, onllesd normenl. Bogkdon, exeme, d@dlhicol o prodiel sesaiber el ane Beeys e
wralher ddurharees, aed as Bay alisy dograitud ol die sl rorma chasoor of
the anpictad corrdoan of aumeaphore of B are in o parocylee tme rere, ese are
alss cellcd armaspdimic sfmardmreer. These disherhmies van ke sy Dl e G
b growped on the bave of dumson, g folloss

fllean duraiiem YWrasnbker ruenis

e s | [y -

i Timvadkree, Hadlsownda, Theisdcndine.

IRk ol rmsindl

Flimars | Miesani, Pags, Flash Disnds, M “ruslai
'ﬁ.!ﬂ Hear warers, Cnld eaees. $ywlmes

Wriks | P ,
Mlinmiks g i
! - Ampres (Hfver pad Hiderr, 351
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Almirgan r okl T can b o idimlastlen ol cusiabalive effesl s puokongad

deviphon [reen the nonmal, cp deomuphl They san be very bawl, ke g highineg or
teraedia, 16 reparel Blke Ni=sds or teurdersomes, 10 5 cononenal ovest liks hem
LU T STTE

Trwarlval Cyilinies
Peelinitions mnd characicrisiics

Henry Pisdingios, & former scn coptnin serving o8 Fressdon of the Morine Coun
of Calcuing, fee smid tha wems cvckeie, ” In A proscniaion W o Aslalie Socieey off
Hergal aromsl 1RHL a5 a dsvalin Benn e Giesk s dpddon | whitch niaie

meving in 6 cele, like ik "ol of fee sk’ Tropeeal cyelomes aree e, csrvular
lore-preasirs avatoms with sirong cyclone Circalpiores ged vigors niflouws, Those
woallas GRaliiilbiingis hava @ vErRIY ol dilferenl mgioeal nemed and panod of
ST e w ihe H.lyl.‘lll.pl;l“h.l‘“l'l Chman) ey e collladl ol [ A jiil-
Juty md BepriemberSdevembers arad abo o Baeh Isdien Cezen e Blalagasy
(Mevameor-Apnll, opbooms e nonh-son Pecifie Jub-Ooetors, o in the
it Al el di soai-aast Faofic glisie-Okioben s and willv-willice 4in looeg

sere, actually 1 is 8 dust siores cooreed in Dievesher Apnil) m sordhem Assinala,
Ot e ks of wird speed % World Meocombegical Crgarazrion (W0 m Oenewvs
lias ol Naind dhi Wopical o vokereas of all siknaies urder the follosing four ceogonies:

] Wind wprmd
| Caegary | Keeds inasmiizal | Meer pe ke per hew | Hemnkal Saale
el ™ g Basiny | weoodad (il ks Foree |
Trogical up w3 ap W T up s ek T
ihepinsum | .
i 1 b AT 1T e 2 ol W3 Eid @
[Frede e 3 .
Ll AH k) Hiw ks Gl wa 120 0o |1
sienn [wreerer)
Humicare’
N Mlord than B3 | Mdoie e 318 | Mo den 120 -
e

Mkl * | mEstkcal mile= ' (mimpcs @ dspeee o g Orewt Ciiele, e g ibe rqpusoe

The geviral characlinases of woponl cpclors oan Bo palingd below:
(1 Thiesd dsaitator i usdally amall, whhan 20 km; B may eoend up o 800 km
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k] Tha orormed Semsabed wasl alowly (aboiin 20 kmpb) bar amancslly,

el The pveregre low pressore ol dae penier 18 guie e abane 555 el libar (mib),
Bap ey otain as low ps BE2 mb (Humome il in ke Canbicms in
Saptomibar | PR

pivd Dai b o biryd pusissie af e cosilin, S jeessane gl s dsn iy
Rk Canrenil §oevhoper b prealssng asand spenl ul v ibem 41 bk

(v1 The cener, with an avengs demoer of 13 ke of se ovclons |5 remarkably
cilm. ard & called “ava’.

tvnl Dol s himes sy s e samser nemnlks, s B Toapasons

as wrelll g5 roin beanng capaciy sre guic hgh
{vil Thair frequency has progressiely ircremscd derng b lam fow cemmiree
protiabdy as b efkecien ol ghabal wemiing.

Oiiglin aid atiwdtmie of tinjiesd dvdlaiie
Thaz wnas | wwwinshanean liw Sur v ol g cydknes sl oill jroanly widdnilisnd

Hrenyeiimess 1 s senld in gngem dur iy deselopreeeni of 3 oo e sisainm brdveen
lend mevel o ks, B more pecepra®le concem in $his regerd & oms sherepl ongin
ireir wirm mopikcsl sone dor ocoanal, developmem ©f which s ralagd v e relos
ol [alenl bl of Combiteation T3 giriri coddb®hind decvaiady for the arlgia and
e pediyrrrsiand Ol Dinpucal oy oloiest can T daaiinad tnd 8podde, 1981, Aiigh, 2307 a4

firllrass doi 0 o spphy of shandeni heel arsl momdure, (b o sosshie B
e, wuplly p g wopicd weier surfiscs; (2} bow level converperee, torbulem
vericnl momien of siv, and meoeg asticyclonss (Svorging) ceruletion in upper
trapeapliang, dd) high Coraslis aflecion o pamenan & cptlonc movemant, 2 wak
sarlnaal vl whasie | 1) esiskesin ol walk broprecal dediotvesoed avo g s s lon
ihe sdurm, e

i h-l-q-lnl wpilme lhull.l'lp leniks. bke a |.-‘-|-hr ll.h.l‘llﬂ Fevmin i lode hasw

up o fae dep ol the eopurphe=e. The odinder cumssisimg manky of simals dinsls
wither o in o upper rechex. The cvlndrical form & slee meocisicd wish spiraling
barsds of mrocamalus ard cumulis & Beer kvels, sed oETus of clmosrsus m
higher kreeli. The commsd calos aegs, called oy’ |8 & Munnel of sboan 1020 km
diaivetaiy, hicdigh which sl waniing Gked place dis o dubsediice of baghe
rerl e mo® Vhos ewive e eodwom s alwaesd chasl Do, eseompl vy s il

withi 1.} km o o e of the svolomic vories, The comiral calm pren s aermosndie]
by pospirl Band of very sirong winids asssciped wwh derss cumubenimbis cluds,
ley v vais apaal bared w0 sraler e with mletively e Surmddin ard loss ool
dinaady aeciin, an which e waad dpesiad 18 &0 piogreslsaly ledear

24



Tr<k of moveesemt of tropdonl cvelunes
Tha sl path of movomonl of tropecil cpclomss @ ecured. I B0 monhern
bvnispliere e Daesl Bavel brecands weesl amd Do lom & el They lehe &

rorh arsl rorhemst direeten m oo 25 of leiinde. Thus o eoplonl cyclone ereening
i extr-mropical reglon gews o pambolke #ape with 8 oo pamalkl w the equinee and
conichvily facing thi cas Ragardayg tha ek of moveimen of @opcal oxlones
rlﬂhl'-# -.-'-'I'Il whear sy wan he eullimsl

i1} Hrlwres ibe euior and 157 of labide ibey Inllrw ihe ules @l iherelne
they mre direoicd o the wese,

(1 DBerseen 137 grad 10° the e of movemen & very unceriis; shheugh ssually
theas travied tormeandd ionh @ sonbdm beoiphang akd wesards ssith i esrkam

herregibaeer,

=) Beyend VP hey toen mwaveds fhee cpsi gl e e charmcier of iempersie
cyclorss a8 tho energy in thim & reduceid.

Msaributlon of trspleal cvelones ind wemther characieri=lcs
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cxcemeet ridanieial cocbng The oold pr moss s occomulngd wericelly o fhe
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drvelopment ol thander <koards. The comman proceasss & inittkon of thomaders ) oems
are (Ui hfichd, 204045: (o) hemting. and comvectiom in momst air over searm and saelaoe,
ihh prsmpe of ool pnd morst o ey werm e, (e) Toreel gseenl ol il
imsiahle [Yerer mosoch sthmwaen Bey Solabads Lagear Hale (CRALE ] 6 grealan e
Envemnmerninl Lapse Epie (PLEY or normal Inpse mie up iy Lifiey ondimsalion
Leved {LOLE mmdd mhine LOL dup s relons of koere koot ELR s gregicr than

32



Sominlad Adubane Laped Rae 15ALR)| aw akong soiid of ©oll Vargeiics f of meillen
Earrvers, [l vmbishom simhing ol apper ek or de) mlvsiom of wobil ee shdl e
Tefe-cpcle of o thendemioem s gsually very shoet, shoyi | o I koues snd bas o very
amall wire, digmier rormally does mon exceed 22 k. Thres neges of dovelopmem
ol a Ukiidoralorid Gan Do ecopiaed (1) v deoebiivag g chansned By
srong wpdmlis, developmeni oF curplos fthorader) chmls mul almand no peropeiaien
(31 ol e e e iremeiny of the thandorsom s the Righes, some Swrdmifis
ool Eeough updrefia arg @il very arong, developmam of an anvil-Baad
vsmainmm s chinal al He g ol e ogesipbers (ol et 19 ki dooo e grousd
surfics L prdd miens: b keduheed precipeemen along wilk thender gl bghimng, (1)
Ui dunpeap saagd- dows dmfis provail oeer apdeaits, medsnee m the clowd s
dnhiaialind resslling i S of raiadall inknety, and the cluds SElnsgEale @ilo

wenithoern jnbesivodes ar] crmsirms)

Mypes of thenderstorms
Covversamlly thnderwmorms can be clhivefied mis ihere vpes, as Sellyws:

(11 Al merr pwndersares. they pree fard bcally webeee lnpse raie o sieepel
dud w0 imwren eolar baning They oocur wually in she sfemoosn, o
Faitsivibaihi mi Widl Hoagal

tdi Line thavlerabiren- ey i oigaiased i bards, Selld sgaall D, inoth
direhiom of winds @ lower level These e ongirsided and powiied by
mechaicsd lilting of corditmally or convectihvehe unsable pr mas by

Eighdnnd Sarmiers & in Morh Bengsl end in e pmes of Moghaloya ursl
Aot Tlese aly odour i Oie allos isms

(1 Menmin? Mrairesiermes g o al day o sl Died, Bl o S mid-

latinsde oaly, ussslly along the cold iy, whers urninkle pr s loresd 0
Awciied

bAghtadng i Ehusiesslorms

The Nash ol byhi arvungamel by dosalenge ol asiiogpbaic dhcmicin g celed
lightrang. ard thander & i noms cresicd by sudiden heaimg and e juiiog of air
plong the path of lighming Origin of ligheing = mnderciosds 3 soll poerly
wiike k] T e wiond el thos 16 die 1o diMeence in elicomic powmeial borscoen
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b in beforchomd,

sl srerms
Ifnicion anid cwison
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4. Chesly e extn-ropical anbicyclones and descnbe daeir characienstics.
5. Clesify zor'wesiers of the Bengal Delta Regine
E. Sheet answer Dype

YWhat are smospheric baoards?

iffereming Berwesn dust sonms and sand siomes.
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Herwe are fr:-u-rdll:u:l.lu-tmrtlmnlq.'cl-mu"'

1.4 Suggested Readings

L. fycade, 1. O [tmwmmm
Wilsy & Sors, Mew York

2. Crisckfield, H. I {2004) Generl Climatology; Preatice-Hall of India Private
Limmoeed, Mew Delhi, Fourd Editien

3. Oliver, I E and Hodiowe, F 1 (2007 Climatology- An Atmosphenc Science;
Pearson Edecation (Simgapore) Pz, Lidl, Delbi, Fesi fndian Edition

4. Smgh, S 2007} Climatology: Praveg Pustak Blowan, Allahabed

3, Subrhmanyam, V. P, (&l 1965 Generd Climstelogy; Hermage Publehers,
Mew Delhi, pp-142-159

6. Thempsom, B. DL (1997 Ammespheric Frocesses and Sysisme. Reutkedge,
Lenden

LA e b R =

41



UNIT-2 O Global warming-causes and conssquences,

impact on global wiler balance, EL Nino and La
Mina/ ENSO phonomans-machaniam and impaci

i biosplicne

Slructuare

11 Imtreduction

LI Ewvideied aof glabad marming

A3 Llohal warming cauges arsd consequences
i meslone

15 Rederonces sied suggestid funhei seadangs

1.0 ||1.I'r:|-:|:|-|:H:|r|

Throughous B8 gealogical Beory the -I-II'II'I. his eapeiloneid asvidal
chsnggd In s clanile compasiag allemale dmling asl warmeng epriaskes.
Risperd incresse of ghobal hemperature is quite unprecrdented s i§ s relabively
rapdd, mnd o of the Ceasal factors §8 haman inssrvertion el This recera
warming phise of climate change 4 widely kiomin ae plosil woesing.
Avmbing o IPCC {Imergoyverrenenial Panel om Climate Change), "W erming
of v climekte grstam B unigquivecsl, as is e avidant from n-h-l-l'rrltl:-rll -::l'
icrisigin in global sversge air sl coedn e likded, widiss
Ol s anil woe anil nsang glohal s el [Chemabe Change Egu'nll'u.-llll-
Heportl Tha report highlights the poirg of chsarvation that. sincg 1824, alrvan
of ther Inal vwralve yosrs ¢ 19H8-200% ) renk amcng the twelve winmest veara in
e lstianiental secaid of glbal suilace lempeialsie.

Analysis of fempreeatuee dals shows Heat during the last sbeagt one g

hal-conbary global mean tamparsture s risieg mpidly, aspeciafly in tha later
par of the parksd. 1t 18 sles oo ba ot thist the 20ch century wis tha warmaa

al e conlisrbes i the Lial millenniin, thie L8 was the wainiesl decade af
e cenbary, ared 199 was the warmest yoar of e ortury, The rise of
femparniure (B more in e higher isgudos of tha Mortbarn Hemispiare, as
in tha Arcee raglon Incraies of lempeninens durng ohe laar 100 vears was
e i Gwboe Wal of e glolal s ek

Larsd surlpor have by wasreang faster Bhary e coeprs, Ulbservatinns
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shisy that smee 191 average lemperabane of e coeers hag increpsed b 8
dapih of about M0 m arsd copane hiave ken up mere then 8 |:|-|1':-|nJ::IHI1:|
hiat sy addiad due eo nbecdsss primesscd (0 thae climate aysiem. Bacsi
lvsrrvakins of hiver -lﬁ:l:|l.|'lﬂ.lp'l.lr-p'|'-.'rr brmpuerature through hallesrs
prd mabrllifes alss show that the brend is simviler b that of the surlace
Oy athons,

AL A Evldencea af gladna] warming

Bedided the dislniinlal obdeivalioss, & are oullaned al=ive, maiy

bemperabsredependent phenomers accurring ok one or ciher places on the
garth can B2 clied a8 rvidences indicabing warming of tha globa, & follows

& Hewiddig ap of the Antircdiea's e sherti- g the Larsen ool
disintgpreded im 19I5, Larsen b oared Wilkies lop-seheges broken avmy &

19%4-2, B Wist Araarctle |ce-shiot 18 sbrindang at the mile of abour
120 L paei AninEn.

& AMfelfting of soonth v mrowmianie! paliey pleciors- o glactens of M Kenys
has complizely milted n the 10 conpary, sred those of Alps in lumps

his sk Iy e s B jrcenl disiegg e e, whss glices
of the Himalayss are retreabing very fast

& Rive o adn Dewdl- dicibiogg the lasn 196 L0- 200 pidiond global mian s el

has increased at Ehe mabe of 18 mm per annem, aeel al Bhe average rabe
of L1 men por annam during A28, The Inddar Oeeary has warmed
e b2 & dopth of B0 m duning the s neanty ywara. B Ras beon aatimaied
sl fingse 1993 thee contiiliation of &fa Livvel mse can b sl o 59

prrcent dus bs wolyime sepansion of soa waler as 4 result of increase of
femparature, I8 percent due o melbing of mourisn glackrs aeed bce-
cops, and che rest duw 1 loas of polar Ko shosts.

& Thiwming awad relerad of Hie Archie foe pack st 19 arva of e Arckic
s ke has shrunk by more than 40 thousand sgpuare kilomatons Sakellise
data alnce 197K dhow that, on the svarags, the Aorctic ke bae shrank by
23 previenl g il dl T4 privedd s dinide dusiog saminen

& Malting of permnifroat du the Nowthirn Memisphiore- (e Alasks the mean
mninual ump.lrmrl-al thad laver absove froden dub-scsd hss Inoroased hjl

435 ':"'".'"I' abnsd a :.-l:l-;r FTI"I.II fefome 1980 s 4 Dol rade Gl




rtrmat o parmatrast reglon bowands norih s abeal 1.3 kmn per sannum.
Sirce 19K in thee Modthern Hemisphaid, permalroal ansas have decrmassd
by 7 parcant, and the decresse has boen up to 15 percent during spring.

# Chasge In dilaerilachlon padtom of pracipitaties- during Hre puricd 1'HK-
MU, previpiation has inoessed ggnificantly In sastemn parts of Moath
ard Scuth Amerioa, rorthern Burspe, noctbserss amd contrall Asig Bt o
hsa discliced in the Sahal, the Meditermanean, southern Adrica, and parts
of southern Adip Chobally, the #stent of dicaight-paons ama has incnassd
since the 19,

® Spraad of tropical dlsraais- disesses ke malens, cholers, yellow fever,
dengye lever aiwd many other eroplcal dissizes are sprasdieg owards
higher latitudes and als higher altibudes due b oeading warm

i ernenarniial ool lEkine

# Chyingrs o pildwel giid dwdniad - alnee 1051 lemperabure al the s
sarince aff the coast of Callfornia has irereaged by 1550, which has lsd
b sbaut B percent decine of zooplankton. Due to werming Aduelie
pergguivs have found o difficalt woosdjis o the Antarctica, snd tharby
&3 populatian has dropped by 30 perosst during 19750, Beven: ooral
Pdea hiiregg dlargs acale disarha af cedals In brepical spas and cceans) duarmy
the recert past o directly related 1 s Of S8a wemperatune in theee
roglnne It s ales found that the brew lines in moundem rages aeé OVing
at higher elEvations.

& Threw! of bepowring snasironmenfal edfugess- The top adminlstrative
authoritios af the Kepublic of Kmibat, an sland sation (a growp of 33
amall Elands previously callsd Gilbsert |slarels, baving a tolal are of
anly 851 square kalometer ad & pogiilacian srosind 01 millian) s the
Sauth Wast "acific hes sppenled on the Workd Environien Day 05
[t BN i iha internatioeal sgenchs o evacuaie them md rehabilitabe
sherywbare as e sland's diainage system has alresdy boen destroyved,
cropa have been fadked, and the crise of waker has hecome sever dus
i by of gl waker mving o rise of sea kevol-a possble covsguence
of global warming



Lk m Glabal HI.II'D'HI'I.H-I.'H.I.II-I and CIHNAS SN N

Evidences of the contlemporsry global warming. a8 manboned shone,

wiv hard facts that the sarh & axpeniencng inday. Many possil corsogilncos
ol reoriid clamats cha ot b glohisl waimieng ane frequently discusssd it
varipus platoems so Bhab some miigabe shrabigees van b laken upe by
different agereies, | iF io be nobsd thet the processes of climate charge,
whetbest warmming or cooling. aré vary much related to the chenge of
alimydae e comprsiles. Thisnighait the geakgesd sy of shie s the
changing nefure of simosphers commposiben, rl-p-ul.'lll":rEﬂ. bkas plapel a
sgrificans rodo in climaie chamge, The coclimg phesas pre kroen as feehouse
wlieieis warming, plases aie cilled gradihouss comlizzes.

(A} Capses of globsl warming-the sciemor of greenbouse efieck

In order to mainisin an erargy balance, tho sarth must amé about the sams
arndriint af rades o & (e abscrba from the suee The serrestrisl radistion socurs
it U e paat of thie spactnim and hives = aiangly affscsd by waner
vapur, clouds, carbon divaide, el eone arll pifer frace gasei Thee ddiny
of thass gases bo sbsorb and emit in the infrared allows them o effechvely
erap s f the surgedng radisckon cha s smvdtied By tha surlece, cresting
a sduaion callisl geirnbinie iffice.

Ik 1% dmporkank e node here Bal owing W ihe greedensd Sl of e
parth’s atmesphare, the mean arcnl fempsrature of the sarth is about 150,
b reisd 1 wokikd hive Boan sreweed -18°C; which maars B sarth = warmar

abamad K40 ciiee i Wl =i o thee aliiacsgeheie. Tharefods, a dismrction

b made bebveren nakurel greenhouse effec of dhe aliuspdeis and
the so-called grosnhowss affect that s widely discussed in these doys The
Eiich dscusied predent day gresshouss offect 18 mostly & resule of
anthropogenic inkerverstion o dhe e of inceeadligg lieotion of casbon

dipsids, methana, vic to the atmesphere. The cordempemary groenhouge effesd
cin be bt tenmid ai neond preemiiier afier thes s respormiche Bor rapid
i rraee sl manlin s aran A, and has alieady resulsd Inoso many
dﬁhihmq]ﬂmthm-:ﬁml:l.ﬂhh aslvrrar i .

Svanio Arrbeemius, o Swedish cheomist was the Birst b esbablish in 1556
4 rolesken betvessn Inoreaeing concemtraton of carbon dipskde ared recent
gltal warmirg Acciaiding b hig silanas & af carbon dicxlde kvl

in the stmosphaen: may resdt in the inceease oF dhsasd 550 durfade i sl
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of the varthy, & H, Schnesder im 1951 om e bass of shyudying srveral disnaie
moduls dealing with prediction in chamge of thermal condibiors, conchided
thait & dewkling of carbon diskd frum MK i i I bead 1o
indrease of Bhe partl's averags Wesnpierahee by 15° W -F% ihe bsasis af
Lrzneral Clrculabion Mosiel (0GUME S Menabe ardd K. T, Wotherald predicied
in 1975 that a dowbdling of carbon dicxide leval would lead w0 incroase of tha
warh'a sirface igaaiune by 290 The IPCC depoar (N1 based an

Admimpberic Cheeanic Cireulabion Moskel (AURM) suggished Hhat by e
red of Bhe Tlet conbary tha comcenbration of abmespdare carbon diosdads would
b weithin 250970 ppm resultng In an svorage incrasss of Wmpaniuee betsasan
I e BASC,

Emissiones of leng-tved Groemhouss Crases (GHCs)

Thee relitive lorcing of bhe climate system 15 domirsabed by limg -l
CHGs, Global GHG eenilsslons duss (o humsan sctivities hiove grown sinee pre-
iaduiatrisl tiess, with an incresss of T0 parcent begwosn, 1900 ared 2004 (P'igure-
I Carkmns davsidie (K088 Uhe sl inpatan CiHEG. 115 aewial

emissions have grown bebweern 1990 ared M0 by abouk B, from F &0 A8

pigaionnes (0L and (b repreasenied 7% of bokal carbon diosideesguivelent
-] A e copwaniratons GEGE differ b thakr wsrmdegg Influencoe

(e radiative doring) qn e globsal chimate systiin dise e thalr dilforent

restiabive propeertics and lifchmes in b abraspbene, These wasmirg, nflkisios

may ba axpressed through a commen metrk bosed on the rediative fordng

o L aa chiiiind beki

& DOt eretsem s the amounk of £ ermission Hsab wanild caiise
the mama terw- Iintegrased radiscive Jorcing. over a ghver s Boizon,
i dn eaniited andcsint of o long Lved GHG o & mixpane of GHGs. Tha
popivakenk L1l emissons s obrdased by anulBiplyligg, the i of &
CaHIC By ks Cikobal Warming Poterdial (LW for e proen Hee homein,
For a milx of GHGs it 8 cbialned By summing the squivaled OOy
erisshims of eacks gas. Fpiivaka O, eiibsaacd b oa alsndard ard usadul
mwtric for comparing emissions of different GHGS bok dees s wagily
thi asered <limaito chargn rosponees.

& LT ajuisateni oomoenleafaee i e conwsidialods of CO that wolk] e
the same ameant of redistive forcing a5 o given mistuee of OO and
cehar Torcing companantes™ - (IINCC Bopon, X007,
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1.4 % Svurce and impazt of the major greenhouse gases

The magr greenhimie pasis, thele wniries and dharactenibios can b
rammariced in the lollowing ble

b Pl Lrarre of ariga chararrimnm i
s n T | Al e | Awraspiens
Al | A {in biadira
Frrmed i
| Carkwr Lrhwraneer, vl beral ase. W | e & ] I
A 000G Paamirg of (ol PP | P
“hAlger Fips bl mal e, W1 fiie Selili, .
H, Faa raw baraag, Bawnis | e 1 11
R EL T | b |
Wiprp LT TR Y T T A
Ea i baer on mel lismesk rease
ISimiies Buitdap, Buivdig of o opph S Ly 14
| g vk Flaraw ek |
T T
R TIE) v
e L bt ] g
1R SRR T e, o b of plisls A ke B | e W el
[uiery, frad, ar

Mt meelmn el Deiriben g mick g milems me g ppb gl Rl |10 ALY Sy o8 b
wrrrpera’s iv preecvehe’nrlpmie’s el B pee 0 GD e ke lelen dr i e,

* Lilviimie o CO div thee ol can be aboat {uboat 10 years). Lo the
residence Hme of 8 sngle moleeule of CO before desawiation and long
ierecre than 100 yoars) ia. ©04 dedved from fossil fuds remainieg in b
alficsghiine ooiain ayabian befone beiig ascluded sa humas or diop-sa
meliment. This balier §ypee i very smpurlant in siegand o glohsl wanming aa

LTl already relessed in the almosphore will go oo imcreasing easih's
lemparapire fin the nost hundred vears or s,

Iebailisd s iitalie Sliady windis e kadership of Inrgovernminaal Paned
of Chimate Charge (10T has drrvers Hhal Bhe madi's mean heinpe &l his
incroased by 0.9°%C during the last one bandred pears that cam be stiribubsd
u-m:hﬂ-pnﬁlnlc I.nﬂum:ngnnbm-ul‘l'l-rl'. It 18 mlsn belioeed that if the

preimr=e g gas al b gl sale e highsl beimpsstie may b econded
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durieg, the milddle of i twenly Naad cénbury s the lasl Bwo Hasrars
VEATE

Figuii- 1. Glabal Anthicpiginle Rissikn af greeolunmse gasm (LoHA S

Al eirrrm e eeen e e s e
M ks it it Wi gy i e [T

&) Clohal sl fessnnn of antbgpagenic GHGL durnng 1900004,
b1 Share of diffarent antheopogenic GHGE in todal smésskons o tarms
of Ul-eq {eq= equivalerdk and ¢ Share of different sectors in okl
andhriwmenic GHO ernesaes i M s berms ol D08 Ko Foisdry
ingliaded delorsibiteon. Sored IPOC Repoit, JHT

(B) Comsequences of global warming

Thar immadiaie impsct of (anbanced) groanhowss effect is tha rse of mean
global ieempersture, populery knmem as globel warming. Some of the probalde
|.-|,q-||.|.-l||||.-|-l_-l.-|.l.rlll,l-|.-r|||u.n|n'r el aae ae ks I||:I Clisgas |.|.HI.I.!|-'- kidﬂ'lﬁ
b chadgge i the dismbuion paremn of ghabal sepermune ard procipitabion
diw to charge In global stmospharkc cdroslabione (i) M of s ol o
harak relabed volueme cypansiom ol Hue vwvam wwaber amd addibion of s el
walin b thee codana; (L) Subiwergency of dre-lylng coasial plaine, and die impec
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O WEWT PisHinoe, habivats, Be-diversley, human smileminzs, hoalib #tc
ared (tv] Intermahenad conficts. pmperstims sl pafiines ovier miductiem and
i andgement of Cirbed ekl ieniescn, ameng the ceunsnes. Although theee
could by somw benahoal efiect of ool deoside and 115 risulianm glohal
warming thraugh incresse rate of plant growth; bul this neghgisle positive
wthet may mak b actually realiziad due 8 by Begate ella0is of globel

warming, The physical conseqeences of global werming can be shown with
hiedgr o & Flosw Chait, 32 glven biliow.

L

gt i thar ——F Cloksl waring. —————Varisiin o araiber &
|--|I|'Il|r rerea ol gleed vhrar padd & el
lhpon s e TaE WEETIRT ' prenpruism b g
sehubiliry of 0020 Shurgr n rnavul (TE L o

ghial v ks VErEIT iF SEdTeE and wrdp arad

rrdirg. tveas Praps =& of e e T O
T paisie. i el thange of freqaarss psd Pgrireda
Ferdingg | ab o= e S WP PR U BT W
of il L. I L I TR By waranae.n
el il g bl e R o sigrduman iwpersy
T AT L TR LR amd magrvisar

Sowrer: Trivall, P K. 1E4) Exvprlapoedio of Evalagy and Exsiranmmi, {oal-1, p-
B HEE, Mew Do

duparct of plobal earming on glebmi coufer balinge

Acccading in tha Muman Development Keport, 2008 of Urmed Matsoes
Eervalopment *rograsame (LSO, Mo York) th ghbal v wter-un per peeson
par day {in libres, durmg 19982000 can be shoiwn in the lkneing tabla. Thia
clearly shoswvs Bt ey developing oeamries o Soath Amarica, Adrkos and

Adia pre waser atneasid by some way ar othar.

PG-GEO. P-2 (GA&B)—4 49



Water pradlatlley | Courmris (with sousl svarags amaune

{im iiresy

b LL Tra Ll (2804, A ba (al)

e S B A W e ki) e Ly e R i VR

20 - il Frevca 12806, Assmrias 1230, Donmark (200

BT Cirrrmarry (IRT] Brasil C1ET, Peeu D177, Philgrpsrees L. L C1MT,
Irlia_ (1407

x| Ching 18y, Bangladosk, Earps 1405, Chana, Ngaris (00, Erkicpis
(Y, Mogambiages C106

Node: Bekr 57 Nitres avaibabfity o cathed Wader Paverty: ey high rabmhe!

aris Doy ko wader aoaibsTing and ocwde nader criees, Source FAC- Todd, LN

M

The UMIN® Report also shabes Bk “Many of b veord's most waber

atreesesd areas will got less waser, and waler Nows will Become kes prediciab
Ared mode syt W dxtenne eveidd’ (P15 Acccidang o IPCC Repan (2007
s o the saliend feakures of impadk of global warmisg on glihal waier
balance can be vutlingd as Jollows:

{1 Climabe dharge i espeoiind o embsanie carred sheeis on ke medinined

12

{3

due to high population growih snd resultant land use charge, Wide
apraad bomses of glachors ared reductisna of anow covors will fusthar
rediace the availabaity of wakei a the IhA conlury.

Tha charige in river regeme coradibons will adversaly slfect Fydropover
pitential and agroe-indusmal  ecoramy of evare than opa-siath aof e

el puignilatins 0 the Himalayais mgaes alane

uin-cdf |8 expected o incroase by 10 6540 parcerd during the mikd-21si
orvrhiey an e Tghes Latitades aind e sciie pacil wel disas, incading
densely populated East and South Bast Asia Bod rumeol will decrease
by 10 io M1 parcerd i soma dry armas of mid-labtudes and dry tropics
die 1 deviase of salifall and Wwiesss ol evaporlisnapiaaton. kany
sembarid arcap of the Mediterrancan, wesbern LUBA, soushern Adica
Ered mortheastarn Braxll wll espurence deoras of walor resources,
Bicagihi-piae aivd Wi inciesase by bl sstent nicesaluiting mesv
wader Huroaeghy smigation, sewl as suckh advere impaiis wll be ddvn
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pgriculiure, walar mapply in vrban-induserial seciors, an el i bt
mrel hisalthe o

4} The benalicial imgpacts of inoresss] procipieacion weill be sempared by
ngative Wnpicts dud oo sisonal ehafl of me-oll, walis Guality aiud

Miind ilaka. Thaere sl Bee negative g m fresh waber supply syshems,

(7} Pregquancy and level of fesd will inoresss By 3080 ared moee chan 3

PO M p-upll-ﬂ (B o BT | | S | PO P h.l" Mhusd and relaiial
azarsls in mverine and osmstal plaim

Acciarding i ehie LMD fepit {200 i hais 380 isllion jropde @
Roukh Aste have boen facmg Gin M8} wader stross, Lo avallability of waker
baring less that 1700 oolbskc matee doum b per capits por ancaame The ligure has
boen projectd na 2000 milkcn in 2015, whin sivers warsr aureas § 1000 Cium)
il b (o by 280 il il o Uhis & - Adiviving Eie many progiahind
mricomes idenbidied in e report, for both global and regional scale the
tolknwing are warthy of manboniesg

fi) Therr wombd be marked reduckieoms in waker gradabilsty i Fast Alria,
the Safwel and southarn Aldrica due fo rise of Emperature but decline in
rminifall.

iy Accvlerated ghoal malt leading o maediom lerm reduchiors mowaier
svallatbility @ maey courariss of Esst and South Asia, ard Latin Amarica.

Gl Disruphiors o Morssas pabierns im Soubh Asia with e pobenbal for
meey rain but also fBewer raiegy days, masning increase ol drgquancy ol
briths fleead aiad dicnight

tivk  Blore rainlsl e some sub-Egharen courviries, but dur o more svaporation
bowe, sthictivisivailabaliny of waned will be keas.

iv) Misirg = bevels rosultiogg In froshywaler ez in river deles systerns (n
the courtres like Bangladesh, Egvpt and Thalland.

In rebereres fo India, recent studies | Dk, 301) saggests that in the counkry

e ey rise rgeorally varping 0.2 -10 °C e A0-3.2°C with a change

ol rinfall -.-nui,l:l:..-, e |{I-.:i]- previenl del HEXD e mEpectively.
Rainkall i snticipsted o increase dusing the Monsoons both Sosthwiest and
Morthoast. Howover, tha imersicy of reirdall many rise leading b by indiliraion
ditad cofisequiid heeda. Blae Of sHigidaiuge In certaln areas may Incrdss

ey aprbrangeraboe causing q|rl.|1||.||h mIIIILIIIII‘r £ al (10 s s sdinniled
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corain sroas of Inceeasing Monsoan ralnfall &f 10 e 12 parcent sbove baared rad
ik nnimal dloigg thie Wesl Cosisl, noith Andbea Peadisds, and smniliees

Indin: arel decreasing trend of = bs <H peroemd bodow hundred yenr normal
ir Medvs Pradosh ared sdpsining sroas, Morthost bddin, pasts of Cagarat and
Roiala. Thes die, foweved, aindller in diniensinn alilbosgh Guate sigmifcant
i reggared b evidenoes of dimabe dhange in Iealia

A Doy & Eandd (published by Contur for Scheroy and  Environmard.
M Dalhly report of July 3, K4 bassd on Unlied MNatecns Frasmewark
Comtwenlme om 4 linsale v (LANIFCL ol al inivasivrd o ernaseace o
greenhouss gases on ol of cmate in Inda highlighied that drom 1994 §o
2040 che liEoly increass of mvernge lempemaiune of the couniry 8 2 w0 4°C,
widh whia o s Pagnd Mdinligsim lespe aliiee laboal 470, and Shirlieng
ed mazan rainy deve by meew than 15 days. This indicabes rise of inbensiby o

ralnfall and mecre svapo-transpimtion loading o drying ap of mamy isver
Badiing af the codantiy by AL

1CF Megetlgiloms and agreemonis oyver redeclion = greenhopse gasee

B livs Tamiery el Ahid cardmies dinside alime i ssponsible T Slaea
fifty percent of the increase in groenhouse sflect The mdustrally developesd
couniries of the workd smie oo much carkon diexide a8 5 resuli af Baming
ol ol Buada i Wi ol dimctiacily, i iadow itilches el mﬂﬂ:
fulal amwmint of carbon dioside emission in the gdeveliping Gmmirie,
India. is pb=s conslderably Bighe hoew par capiin emission i very low companed
tin tha clevaloped natians of e warkl, The res producing counitrbes of Seuth
Asa ame very bt blamosd e Haer I'IHI' mslhane sonssim froes h.'l"l.lﬁ.l.url'
Hiudds mrd livesiock. 18 is saéd Heal best sbsorpdion copecily of methane is
Pwirey tamd Righes than carben dioekde But i slea irus matl the lifoties
ol msthane is omaly wen pears, which is WENE peast lis cide of carbos dinuedie
Wirverver, the emissions of carbon dipsisde in Bw counkries of Farope gl
kamh America are relaisd & huge snengy consumgstion 5 ansure & high
shandand of bvang, whireas naeilsing smbaon i e devel CiinETe &
dus o Brerir Bée sustaining traditioral acthvities, Hoveever, both are detrimersal
for hiuman civillzaton and sultable messwres shsoukd be iskan.

Dichakes and agrecmenis
Fis in glebal teompermiury was ane of the prires sgunda in the Enrfl Sswmmif
af Undeed Blatns Conferencs o Environment and Dovslopmend (UMNCED)
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i Wi du Janeirs cty of Hrazil n 19491 In die sunsmil an stiemps wis made
b Pisich an sgredient g nediae the dikdasa of gimeihionae gade ai 194

b by the year AHEL Bagd clue fo lack of any conorele messures and pon-
conparation of {he developed countrips, sspecially the USA, nothing
apprecisble could be made in this regurd.

Prior by the Bio Corderence (1971 e fist Workd Clmaste Summit,
1979 was hald in Gy {Switzerland), and Conferance on Indusiries and
Clisrats, 1080 in Yionna (AussTie). An ﬁunun: wad Algniad in

v-five dl

b, 19HT v Bdiwienead, Candada |'|!|- el |.-l!'||,1'q-|. ||1|1|||I-|'h.-.| W redue
prodpction ared comsumplion of the UFCs Le chlorofluorecarkons (b check
czong depleton mainly, but it Fas powerlul griochouss effect in tha
armcapkaiel This & known ad Siiirsil Prodes Taniine Susiill wad held =

Tewimloy Canasla in 1858 Lo misl s rﬂll.ﬂ.nlrrt:lpl:n:l_-ul' varbnms slins il ]'|!|-
e year 200 bl thar developed cousviries opg oot o reach any agrecmaerd on
thw protest of leck of any rolisble dses on carbon dioxide emissicns Undted
Matiinag Envircament Pecgramane (UMNEF) and Waild Metsandaglcsl
Chigamazatives (W) thin sonsrtuded lilergrivenmisnial Pinel oh Climots

Chaeer (10 in 1988 fo sbudy climale chenges, with spedal reference o
recant globsl warming and cehir rolsted e The Second Workd Climate
sibiuEl | 1 e b b Lanindeons b cvmatitabe b missmntal &g inea

Lammitbie and &0 bransher appmopmabe sechrslogs b thee dbeyelipin g sininirnes
b have a check on thedr emnissions of greonhouss gases

D 1997t Aliesd sammnnd Ghoe Bt oeee e Bisgley s foone, 19905 anad tlae

sl ona in July 1%H held in YViesms fo redoce corbom dieside bud bobly of
twm {alkd due io lack of agreements of the s=lvocatos of clienase chenge 1o
Pediiie ghobal wamseg wis hekd b Kyate caty of Japan during Decsindsr |-

16, whiere resdlubsies were kiken b medsee 523 e o senisaiins of arbon
dicmicly from 1) kvl by eloyen indusiriglized developed courdries This is
kniowen s tha Kyeto Projoood or Agreserant or Eyoio thermmal Trsaty. According
b et Sggimiinanil Indiiarnial courtriss 0.8 Busssd s Lapang can have il
brandler of liweld quoda (say b el ol in the dnession ol gneenloass

gases: |f ore coundry dlapan) is red in a position ba fulfll the quoka then i can
ppprosch other counery (Hussie) o oot addilioral amsount b fallill the =am
af quistas of the teo countres in lea of rovalty (hore lpan has B0 pay
Fipaliy g Risssay Tl pomsdae ol calbing dowin ol gieddihaiie

espectally carbuon divwide; is Sermaed ap carkon drderg or ol aire rading, The
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prpiriamcr of B Kyohn probcod s Bhab o s the fieststep boooekail cmissions
of the industrialized countbries

Cocomber 1-15, 2007 wiinoassd the Uniesd Backons Chimstses Changs
Crodsberirns fn Ball (Indvs=ia) wheee 191 juistadipsiting, ialicas alleddeesd e
prepane & road map lor reduction of hummar-indpced global warmmang in view
of axpiry of Kyots Protcoad i 2011

2. B B amal La Mina

1 M o L BMina (prodeciincid a8 Eibv-apo e Lab Meat-npb) ane tac

EFI'I'.]'I Fl:lmgl.“pn'ﬂ*p.ﬂ':.:llli.—-nmlui amil |.1.l.|||||". I'I'III'I'.I'I.I'I'IF |-.-|"|:p
o waker in the Pacific Ooeen. Pollowing are some of the inberesbing Iects and
charactoriatics concemidng Ll Mirs sand La Mina.

& Hl Mino was Fird disovensd bamadrabs o yeams ago [Bis) rgaisd o
1541} by Bsherman ol the coast of e

B L M i LIk o 20 wias naiies] 1o the Cihinss chabd, Becaiise
ot wsually shards arvund Christroas, Bl B s offically callad BRSCE L.
Bl Mo Bpuibmrn Cecllabion),

® L& Mins mesns "'Liehe Gied e 1 also called Bl Viags, which mzsine "ol
i e an HRELY ol dsvint, b the past i wias alsao called asi-E Bisa

® Ll Mire is 2 rabural overs that recurs inomore or less regylar cycles (on
thee avimage eviy our b five yoesi) and it alfects the Pacdie reglon

from Per bo Indonesia, La Sma occuss roughly half as ofies & Bl R,

® Ll Mo ared L Ming are the most poswortul phercorsanocn on tha sarth
arad Al e weaiw aid Clandte aciods dnnne than hall of the planes,
This i breauss the local warming (due §o Bl Mina| of e seelid's Lirged
arsd

oopan hae reparcussions for globsl aimospheric circulabior of wirds
WALH &

& Altsough some of the effects of Bl Mimo may be benefioal, the
phonameran (8 beter ke for the bavec H can wreeak: harvests can
b Dol flekeiy vields reduced sl oomanie scosysiome s sngensd
Hrrabening, hanl securiby inomany seghiond. The detiibanc: can prsducs
droughts in southern Alric parts of badia Indiresia, Ausiralia sl
cortain reflons of ithe Americas: Neods in Kenye. Argerding arsd Hee
Liited Sstis) emrallc meonandand an =outh Asia snd extromaly Righ

hempmerabares in Jagan sl some eglons of Caida.



Critra e bpmmasin 01 Mido p8d Li Mine

i i id ~fma

m Fy drmeer o i e e Pl p b asswdaas @ ivwgplaaay & i e
w1t Sk Ve ovran wkak mreew v Lo e i Faaaw [enie Coran
rrred M o rrvsd ool romiem La M e revrer el e

¥ El Hed e By rérree oo o

¥ Fei= mal Nealiry ooy il Fovifs Tmsi

§ iR v gl Pl dheia o Beh lHnls
' B T D] iy B ol oF B LERY

¥ AR e Pl e U Hiles Fors Fiaral serdin o Imiriiirer F 3 |
HY S e M it

P el P5as el P T s o W AR

fppe e mrpm o e ] g
Urpppelp peed srmrdern = i funiy
emmpe B e g gy fhom ppd ood i [

E A A

e of fhe impodank charachmishe chargss Hat heralis e ciperreno
of El Ripe are ap Jolhnans

it Rlae in alr pivssise oven e Indlan Coedin, Indoneda, s Adidimala,

dik  Fall & afr pressure over Tahitl and the rest of the cenbral and sestern
Macidie Coaan |

i) Trade winds m e pouth Pacific weaben or move dowandks sk,

{lvy Warm alr risss naar aru, causlng rain in the northen Meruvien dosaris.

¥l Warm waker gpeiads from Hae west Paciic sl the Tnidian Oean b e
gast Macific. 1t fades tee radn with i causing extensive drought in B
wowlrn Pacific sed ruindall In the rcemally diry sastorn Paclfic.

Fl Miing and La Mima Years during bhe one husdred vears

L Niwa LI Minn

VAR, 1R, T9IRT], T9IRs, | THIRO TRE08 191102 191415,
117-18, 1934-25, 192820, 1003, | 1918-19, 192324, 1035-24, 1900-31, |
TR, TR, (9T, (s, | TFID-EL TURAL 1941 420951-5,
1970-7], 197178, 1OTR-7, 19ma-pg, | 19554, 1057-04, 100564, 1949-

100, 0060w, 10N.0, (Rakagp, | TTSTITR 1UTRCTE 1HEDRY, 19T,
1002000, HMO-01, ared 200706 1991-32, 1200-34, 1904-03, T997-,
' ST, LD pre] MR
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Thae B ity e aandass of 1908250 dind 199790 wiiie very aticagg, sy
afderking many countrizs. From the bable it seems hat the soopreenee of Fl
Mires piviods have bien mooe fregueant during the recert past. Hoseever,
s G s chdribe 34 b whethe glidiad waimiieg can b assnclatid with
this kil of increase of She mberealy and S0 Iemjuency of B RIno episedes

Y, ERS0 phonaomons eachamiam and impact on blesphars

P bl e of BRSO i Bl Ping Boutbeen Oscllation, This s agaodistad
with appracably change of pcear-simespheric gystem in the soukhem
hemeEphere, which inchades 11 Miee, ERED replacos tha Walker Chiroalabion
fhae the gl latiading] cacalites) and anee the process seans i s sli-
prrpetuating During this warm phise s surface empisaband 5 inoesitind

by more than ¥ and It ocouphes the region within 7.5 |stihsde both side
fram thie gt

LAl Meckardsm of FNS3 phrsomens

The mixhaniass wWhich may cies an Bl Ming ovens are seldl upder
investipabm 1w b aifficoll o el pastscalar e wlkah ibira
couseE o allw foreoasts of the pheramanon, As the phenomanon s bl
nizr thee equasor, #venis in both hemispheres may have sn elfert. 2ome of the
g Hus i seliborg o e cuigis aned machanlas: of Bl Ming srd ERESCH
are as fnlkns o byl ag

®  lreoh Bferknew in 1999 suggpested thet an anomealkeashy weren spot in Bhe
daatEn Peciflc can wiadken the sas-woe wmparatirs Jdifderence, causing
wedherning, i e Walker deculation and taade wind (ks which push
warm water fo B west, The result iy inoreasirgly warm wabis Widind
tha oast

& Wik in 1973 proposesd dhat Incrensed tradh windds could build up the

b il g od i Wik, Sind Any sdden woeskoning In g winds

wenuld allere that warm waler ko surge sadbviand. Howese, thise wis

no #uch buildwp preceding the 1982183 svenk
® Meckherge ascinor Several machaniems fhave Beon proposed where
wmith Bulhds ip o the squatenial are, thal e dispersisd o the bighar

Iatibamles by an El hl--,-. evird. Tl conbie area Hien Dad oo nechange

vemrmyth for sversl years bulore ancbher everst can ke place,

& hatern Pacfc asailiror: In the wastom Mecific, srvaral vepther corsditions
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vars vasese wisbinly il anomalis. Fe esample;, cpckens renih del
soruth of the squator forer west-fo-east winds in bobween, Such wind
may coinleract the typkeal asstorly Mows sornes the Pecific and oroate
4 endency Wsiaid condining the sasiwaid motan. A waakenling s the
widlwand urnls ab sudk a b ey b b sl drigger Peedind e
shift irdo an Fl Mino

® Eguatorial Factilic Oconn may tend 10 B2 prosr B Ming conditions, with
wieral sandoan varlsthone aflcing, bebavics, Weaher patsma fram

ambaide s arva or sativma rewis Yy b s arl sanch daw lieese

Sourherm Checitlarion

The Southern Chcillation (509 s an drregular seesaw in whish
pimosphiork prossurs snd wind patiorns shift soress the Pacific. Whan
narmally high prossire o the sasern Paclic dicrosses and nrmally ko
[rresssane v Aadivaley aml v wihens ladiressia e, corslilews dae i.i*l'll (5T
am Fl Mino svent b develop. As warm water shifts casbward, so do the
conviction and heavy reins caused by the increassd bacvarsy ol alr warorad
bty Al wrsdiml waler. Ad wains wWales e s i e sndl, dpesllieg of
puld, nukrigniorich water s mhibibed. Labest beat of gondensation fartle
warmrs ke mir, which lurther decrvases simespheric prossure e casy, oic
The thiinderstcama that have shifed from b wisiom o the conbral and
wvrbiem P ife shisrgel lugghelived jd alisains cocilatios by poiisglng warm air
prul muthshune bagh ieio Bhe abmosphere This has o Faemeathing i on
wanlihar pationns,

Tha Soithein Oacllliteon 18 a0 cacllaticn bn alr prossure Betwsen tha
bl pasiirn arad sesbens Padila Civain wateis. The 4l hi o this Soiitharn
Chscillation i measared by the Sostbern Csnlistion Indey (00101 The 531 = 4
record of tha monthly or sesemal Mechabions in B normalised surface air
pressire dalforénecs batvesn Tahbl {in Freech Pelynoals in the southeastorn
el ol Pacifes Cxveam) arnd Darwin [Aistraliah

PForlting Soupkern Caciflation Index (SCORF
(a4j Tahiel pressine 8 gromtor than that of Port Darwin
e Fressre high oveer Rasa Pacallo and L avis the Indien Ovosn

fch Low mainfall pver Hask Faciic and probatility of mormal Monsoon
over Erddian reglon
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Mrgaring Sourheem Clicdllation Dider (5000
) Port Darwin peessure i8 greater thas that of Tabwii

(=1 I'reppure bBigh ovar the Irddisn Oepan ared ko over East Dacle

£y Probalslity of bad low ranfall or bad Morsoon over Indian
F R

Kl Minn spriscadim, whach wre srseciated with negatlee values of the 501,
are wnually accompanbd By muatained warmieg of the cepral and sastem
trappleal Paclie Cesan, & decrosss I the strengrth of the acilc Treds Winds,
and & reduictlon in rmainfall over sastern and narthim Audsiralis. Conversely,
la Mina splendsd ane assicisled with posloive values of the 200 and are
doccanipanbd by mrangsr Pacilic trach wisels and Warmer &6 WMpLratures
tit the reorth of Australis, Waeses In the contral ard sasiom cropleal 'scilic
Cyvoan became ceidir during thie tima.

In rermal vears whin tere 5 ne Bl Mins or La Mims, abessghinic
prosaane |8 greaker in the evshiorms Faciie thim in the wesbern Paodic, Bedause
wind fows from higher b lower prossane, the rade winds Bos from cast
b sl Warm waber ples ap B westirn Pacthe, arsd s bevel i higher
(b it 30 2l Thas i b in Hee cask Dpesidlng of cold, nugrenk-rich swaler
ooturs alimp B wisbirn ciask of South Amergs In some v, this pation
irrbisrrifioss, 50 Shat sea-surlpoe fomper ptunss are coldes dan gl in the centesl
drn] wesbern Pacilfie, This oomditsie i iefenned 1ooas La Mina s i sanilsy s
novpal patierns, exoept thal cinculaton i wemased and convecmion (2 enbanosd
aver |idoesesla

Watker Crresalior md Soubbern Osafinteon: SHe Cdlsart Walker, direcior
piraral pf cheorvatorios in India, while sbindyirg B morsoon syem of Asin
notieed (o 1900) that there was & cyclical, intsrannusd variation in the
simespbare cver the southvwes| pacitie Uessn, and he called this pehimersmn
sa %oaghiehirn Oecillation. This ascillstion |s mesocisted withh major chrages in
promsure, wirel and precipitation pattern over the southverst Pacifie and the
Irediar Dhaan, Studios conducied during MOMNER | 1955 show that Southem
Decillation exterdds soross tha Pacific Usean. Smce Bl Mirso has great imgpact
ot Southern Oscillation, fogether they are called BN Mo Southern

Checillation [ENSCH,
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Flgare-2: Sinithiven Cscdliten duskng Bl Ming, Mormal snd L Mins
Fhases, Mol The appuer this llmss Hsare HEY ] swarm .-'I:.'I'I al the Pacilic
Clopan watir & sepamied by o sharp boundary, called the thermerfing, belons
wihich thed waber = a lably coakdor.

ET s and dndiose Mimdom, s :.|:r|||'|.1| LR e 14 & chd redation

bartveren Bl Mivo, Southem oscillaben and Irelien Busimer mosisgoss. A Bl
rares B the procssding winser 18 suggestive of a sirong walker droulibree
and & werk swmsnnn [iel, P K. Daall #i8)- Ty Movaoee- MBET, Mew Dolhl,
P3NL e o B vear 1990 Huk a :hll.lp vombuctisd Tow thee Fll.-l'n'r.'l U751

ghivwr that there waore 43 yoars of defickent monsoon mins although fhes
werd 19 Bl Mires vaara. Again, thare ware & Ll Mirs vears when ramlall was
rued et il Thid indecabed tlial theeie e didinite nelatkan Between the Indinn
Sammier monssen and O Mims, bl Hes s ool e sake deleminiing, G,

1l binpat of ENS0 on blesphars

FRESLE B et grwnd anud Il inapacts i the Misspbwre Including human
tI-:||'I|,|,|-, The bl eliecis gme, bowsersaer, rmaer weene Hwan 1hal ol the |::|r|'|-.'|
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affects. Sama of the general enpects of EMNB0 phonomera can B putlined s
Falkmwa:

BI Minn's shorm trach affivcts the bnabam af j dleeams, whsth are a
mapr factor i producing winter weather patiors alb micl-labitudas,
Inatsad of comning asleore in the Pacdk Moarhvesst a8 usaal, the ssutharn
i almeain hits Calilmmida, ¢4 e abiine aid alosive. This incredses
rainfall with mumnnﬂm?ﬁn bandshides, and comial erosion m
this reghon.
In e Pesisveiin poticds ol the Auicama Deeen i@ brings coplus randall
assaptabsd wikh wudend siiemese This s Tolliessd |r? v innds S
Randslides resulting im loss of lite and property.
Lasmern Ausbralls ared Mow Zoaland sulfer sivvare drought, whille Tabasi
# allebsd by sl tphiving, as in 19E2-HE
Bl Minm i assewcsabed wth moeal hivachirg: oo msese death of oorak arsl
destriction of cordd reets off Columbin, Costa Wice, Farama, ared the
Cislipagos lalivcs, whide the kas of comls wis epated oo e botwean
Bl B 0 e,
Fl Mine reduces the upwelling of cold, roiriersdrich waker that sstams
large flsh populations, which in e sasiain abundant s birds, sy
diiprgs (e Guaines Bpaesh Ricmine durg) peat the ferilizer
indysstry, The ferilizer b5 misenl with featker arml bones of Hids like
cormorants, policars, gannels, pd sl and they comprise & peeoent
hirpdeite, 8 parcent nicregen, 2 ni padaselum are malsiure.
uithem 1y ||l|||-rl|.-|.I||H. i woled, nalewsd=ncs water ijp which
phytoplankion depends, alfects lish birds, ote. Acoording ko the World
Hosirirces Inatstucs {1994), B Mirs was 6 coniributing Iecior in the
dinllagrae o tlie Periyvian fisl inadaiatiy. Froan that warly 1950 through
1971 the barvest increased and prabed ab over 17 mmillios fims e wear
This was above the ssiminabde leyvel sstimabed fo by abouk 95 millice
ot With the areival of the 197273 L] Mino, disstor strock. Harosts
el b L6 il e tons. Bedodl o s wis hairvesatad froen amall poreds of
peld waler isolabed from the warm waber of the Bl Mew
Agriculture of Australia. Inddonesia, Mesics, the Philippiees and South
Adricn was ssverely affscssd due 1o droughe conditkons resulied from El
M il T9HI-R3,
Humnar healh haeard cen be meladnd S0 BRSECE ag b imerewcs Famibieg,
walir poelisition, and disaszs such o8 malarin, deegoe feyver, chaldera ofc,
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In the: ard regren of American South ¥est, for samphs, basvy rainfall
m 198253 was followsd by mpid plant growth and incroasss af desr
mict thad fraresmitied Hanbavines B humans.

Bey words and study guides

The deicussion s above has tried to reorporate the following key wards
with thewr mesrengiul urderstending in climablogesl shudios ameng the
advanced beaeveers m poography: Glebal warming, 1IFCC, Greonhouse gasas,
Fihamied greeobouse eifeel, Waler poverty, Carben trading, Bl Ning, L
Mg, FhGO

The puisls discussid hire are only ilusteative, but concese and | e
ot Rasders ane advissd o follow aoses of the s Berstures of dimabslogy
ax given in e reference. Advanoed maders may comsult olluer books and
jrisrmale svalkablie in varions lsrbes s take rare of the lages devel oprmend
in some of the curmend topics of The silsec),

247 Qusstinns

A Desripiior’ domg anndylcal fypr

L Klentidy the svldences of ghodal warming durisg the recint bestorial
it

L [Hasusa the cmises of sevent ghodul warmivgg with & referenos bs Bhe rode
o greenhoise paes.

3 Anslvae the poasible caise of glohal warming witly special enphase o
plotial water rediHne4.

& Critically saaming the {sses relaied 50 emission and management of

preihoiist gased, dapedlally carbcem dioasde
5 Descrbe BRSO and (08 effecr oin clenite gnd biospdese

B. Fharl snswer type

Hiwy s enbanced global caused T
What i= the role of marbon dioxide n global warming?
Chffervmtiale bebwreen Bl Miro and La Kins

Yohut 15 Southern Osdllabon Indes (<247

Yobut 1= carbon trading®

FY ol fal el =
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3.5 O Keferences and suggested farther m-adqrf;s

Bose, D K. 2006)-Effect of Climake Charge on Sociefy; in K. Basu and
5. Bhadur (BEd) Society, Development and Environment, Progressive
Publishers, Kolkata

Browm, P. [1998]}- Global ¥Warming: Can Civilization Survive; University
Press (India) Lid., Mew Delhi

DeU. S {2001} Climate dhange Impact Regional Scenario. Mousier.
S PP 2n-212

Ruddiman, W, F. (2001 Easthys Climale- Past and Fubure; W, H. Freeman
and Company, New York

Rupakumnar, B ef o (02} The [ndizn Sommer Monsoon: Pats. Fresent
and Future, Scemce smdCalhure, 88(%-12), pp 217-224

Singh. 5. (27 Climatology; Prayag Pustak Bhawan, Allababad
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Unit-d : 3 Climate changes-evidimces and possible couses,

recomstmictlon of past climates. Climate changes
through geelugical time-Cuaternary ice age,

Changes after Inddustrial Revalation, Theores of
climate -r.'|'|la'|,=;-l.

SEructure

4.1 Inbmdwciioe

47 CHmair changes thmugh geological Bme: Umpiomary icr age
43 Thesrrwbypulsrses ol chmale chasgr

E T YT [P

4 Relevices dnd huggestsd Fustben Headlags

4.1 3 Introduction

Since the kirih of the carty some four thousand sis bundeesl malkiom
vaars belor prosnk the chmate of {he pleret rever remained the sama, Tha
sarsh sxpenenced & nusnbar of altorrats cosling and warmdng In & ool
onarwwet allhinigh e duialices ol b cpchis wrie Guuilie varying, Maien

may ke made that the chemants of weather arel dirmabe are sver changing o
produce difterera typas of woather and climste systams in s spatio-tempoeal
g af ddierent acaliw and dimendkans. Thiss changis can be of aharn lerm
involving a ey yrars, or I""'I' b= I|||.-||,I.'|I||H lhamaaamals o YA el
the changes are o geologk mra-scales invelving mallion of years, L2 very
kang termm. The current intercl of <limate smeeg 3 wich sctien of people in
Mo wsnrbd iy bae deae Lo e cowdersgporany glibal sarmibing and ds probalde
consepaenoes. Besides, the cpusal factors of rooent climabe change are musch
relatad o tha acoivithes of huenan beicgs

1; Elimate changes: evidences andd possible causes, recomsknecisam od
past £lbmstas

Reconstruckion of past chimate, o s sabsfsctory level of ascuracy, is
nicaasnry o ascertain e nature and dierension of dhange of climale Th
inatnusnental reconds of clinae slemenes are relicivaly vary resnt {abosil
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T00- 2000 vaars anlyy Bur underatsnding of clisnate of hiundisds of thinsands
af madllaciia of Y i Bhe predasl sevesstabes dopemilenoe on sme prosy
alata (e, sprees containing indimect information on climate Mke sedimerds,
kee-core, corale ared trees]. Thess are oalled ciimate archioes

A krlsdrnies od climate chamge

Thi #ridences of :ﬁm:h.u.,pun bie ¢lasifled anle & niiedsy of
wrcmapes, as Ikl

Tactouie #oidemcsd @ Thss ieedicanang ﬂ:rrlﬂ- anifodmea o related w
]ﬁ|i-h" mwreenmly, vembirenlal sleifes, wa-floor mrr-'lr‘ rEE T,

pakomagnetism gic,

f-'ﬁlﬂ#llﬁ Faliiieal . Theds o hinke '-I!'I-'II|II.'II|ﬁrf frmatioms marine aml
housiring deposils, conl seame, sedimentary deposits of Hmestones and
various avaporates (i, sl depaalis]. Among thoss, lecusrmes

of finie allis e cliye in alieingte ssquence ol Liyem, lienad a3 s,
are wery mmportant, as they remain imiect for several Bsousends of years,
Sl profils are alse important indicstors of paleo-cll malas,

Ckickil midemird: Thisar are relibel b mlvaencosenis of glowes due o
cooling. and Bwlr reirvat dug fo warming of the csrth abmosphens
avatima, Tha natuee of glacial or persalical deposies, and orirapped
Mgt b e i o Al il Lo comes e gl adgisde s, Blnrmatkn
reparding preci pifakion, akmospheric condition and voleenic evenks can
be obimined from the Eoopes of oy comisined in the ce-cons o
Greanland sed Antancces

C=romorpiovogron’ sivibercey: Morphogeretic (L. origin of anddorms 0o
ular st Gf diveidimanl, sapesially clinate) aasdclatn of Linddanm

bires oy dsfferent packs of e canth 15 an impaoiand issliceior of Hae
paEt climaie, 2.5, durkcrusts srv reprosentng landiommes of hot snd humsd
climares, while insdborgs seed pedinwnias are Sormviad in hin-and seed

seenicarsl dlemages, aml presersor of errabis iubisabe Bhie gladal acigii.

Mol rokfoicse Thisss can be of Baral and fsinsd aregin, Amany] the
feal muleues, 1r|.|||¢l'l; in -.l.l.-ljlllltlﬁll.h-lp li:l'l!'li. ant Ve il Thiwes
are indicative of B bype of vegetation trived im an ares during e

past. The sy of che annual ores rings (called demdrechromalaqy?, G
Iul|:|-|'ul i d.m-rmlnqu, the dired and u-qlu.u-rh'J.r.,B ol F-.llc-n-:llrn.lu. The
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thickrass of the rings. thelr colowr e symmairy provids informnatkan
abdiie the envircianenesd condition, Iy shie clinkate, diamng 1k

Bigh e thinsand of vears. Aming e ol evicleroes issbope anshsis
of mbkcrolossils of rooplankioes . formedniirmad are very Imipertant.

i .'1r|'J.l|ﬁ||1'L.!'|:£h' dnd Asliva e dewsnds Thes ane -|.||.|.|!":r fewrmd i B
Foren of reenains of buman dvilimbons and for archival records like
implomeris, chothis, utsnsils, palnaings, lerabares otc. and &ne

Pl il hin picsninationa st ot sl Chevate of dhe Ldd e hosearsl
years from pow,

0. Poasibils caiaed of ol :h.l.lgl-

The causal Factors of climate change In the wrth-atoespherk systam,
commenly alled omate feecing. s primacily o four typas - {1 Tecbonic
forcimg, genacwted by Iinternal Fam of che sarth, o, plise 1eciondes, sos-Moar
spredding, origine bl spisrogenlc procisscs oo, Thaes may b res
gor change an the dsmibution of I||.|1d. aind ineana, theli confguiatioe- boak
Fesicontally aind l.lu'rln'.ll}l |H d'.l-d.un'.h-..l:l.a-m#ha.l.:

S R T TR P 'ill-n.l.. . U i gl dndy i
I.d'..lnﬂj.lq,:ll.bpim-m ..'I ward | cllaleidsation I|.I'|'||I-i'|'iI.HH.I.i||.‘| prisxgrilalii
Vokane srapdems assocmabsd witl mosdam baldeg alan wpsl aevsnls
i, semall I"|'?|"."'-|| TII'Irl'l.II."-:l ik e .pll-.r.lrﬂi.-rr Ty |.-|'|.-'|.E¢|p [
rempuosibem of aar (i Sartk's arbyial danges due ba the sarstions in earth's
arbad around Ghe s, followed by chamge in receipd of amsounk of ol
radiabiory. Charge in the varth's geomatry resulbs in change in the rolabive
distwror between garth and By sun, apd corsequanthy thar bs overy possibility,
although o o kong-term basis, that different parts of the garth use b el
Nustuntics insolation, (8] Caaonges (n e alrenged of dbe san- it s relsied (o e
Aunap-is cyclos, Alchaugh there i md physical relitiinship beiwemn surspoie
Anad in wadther of thee #arth, kne of aludls bave baen mads an this
Adpal s ovhiacklencis have been fouind betvsan s cvelos &nd

i Bhe parth's Clisae sl (o) annisgagdn ok, due o varkiue
Fumsan achvibies abiereg Bhe on iw dl Ue adimosgldiae. Followkng ane
s af dhe w Hrrmpgh which human i .'.ui,l prodenlially cisise
elimate chargs iz, 19 b erevrwsiom af pasees {Garbom sliosiide- ageratiilisival
and irsdustrial, methars, chloroflucrocerboes, nibous oside, Brypson 85, wabis
vapour, miscelleious trecr gasesl generabion of serosels, Bermal podiabos,
change in aledo faddition of dust o Ior cape, deforestalion, over prazingl,
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wxirraion o irmigatiore diversion of fresh water Inko saes and poemna, and
allwrabion of pown currerss By constresting various sinuschuross.

It Is worthy B noeg horo that tha couasl fsctors of climaie changs works
thi bost snd becoarss maarangiul for o partiular range of e scale Far
ardivg ke, comtinenal upkil ard nle Scmivites pangs froan 104 w0 100
yoire bafore the present (I, oole of cailads dicadde s the ali i 500 4
thie present (i fodall fuel oriletion & laken gebar, sodvandc st s e
alidtimfiliene nl;l}m.lq, bttt MBI dhe o, Insl deean-abmsrphens

Aigirariation (10 0 dhe el sl atmsngpheric agovasiation {17 ko the
presivdh sy relabively new,

Fighitiat & /BB 0[] FEET ) b o] T aesd e ba 1 lga e Cad b CTE
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L2 Climate changes throngh geological time- Chiaternary ice
age

The sarthi i3 pomae 4.8 blllion years old, bul the study of past climate of
the planel move o less covers only about 800 million years from the present,
This 1= becassr meet of the signature! evidences of past dimate are nol
avallabde for any refakble reconetnaction of the past climate. 1t bas alresdy
bavetn merlioned thail & relatively accuraie paleo-climabic study mostly depencs
e palisoninlogy (Lo study of fosals). Since Precambman rocks do ot have
Inasils, non-bological evidences like radioactivity of rocks sm used o sbady
e climate of this geologic time Thus the more the Hme la recent,
understarcding of climale = more scowrale. Foe exsamplde, reoorstruction of
climaie has bien posaible fairly wwll sinee the Pleistocens epoch of Tertiary

psiod.

A Clisnare changes (hroagh geologso] time

Churing the geologs: past the climate of earth changed & loi espedally i
terera of fi® iemperabare, and the causes of sudh change did not remain the

same, The intensity of the charges also remained varied. Howver, 18 is
belwrved that in most cfthe time during tee lest billions of years the earth

esperenoed & warm type af dimate {table-1). But 5t is o be roted that all
mercas orfthu garth did not have the same type of climate, Spatial vartation of
climate that we see loday was also Eherw in e pict,
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Tabla-1= Swmmery Inforeaibon of cllmaios during diffaremd geologlosl

perlods
I Frriml gk = _ 1 |
b i “ﬁﬂ"nﬂ’“*
! mﬂﬂ ]
erramsdn | Darwrrarp i e Chonl rrvre. Lande e S
(B T | i B E=di il rarer
- (EEST i Mrassme g s
fSvam— blaww 1] o
readn Trmay i e pEL %) mrirrrr
v ] I MEETAT LR
(S 1] Ll by bramag
id s Bl sabraw v ol
Wiabmeiim | b i dabrdw
e ] — ln-.-.-l-l—l-:#—-l‘-rrlrrl.
T L ‘W
Falewia | iwwaas . £ T e e e P kW
| d ity | LS il el Tl e
0 e e 1 . LR i il Dl b s
| [ [ = m
(8 BT b L T
| Lamania W | e
e el w il

wany | Riaddiman, AN and anhess.
o ofthe aalior fentures olthe sarth’s changing <limate during the geologs
premit Cadi Bar odithareid d8 Lilkiis

# During the last sbout &0 million years She warth's climete remained
moatly warm inlerupted By cokd copditions.

# Three prominers glacisl periods socurred, namsly during "recamibran,

Parmilam ared Nolsieeene

68



# The dumbeon of glacdal pemcsds remained drastically decreasing,. e

Precambian glacianoes Lasted for 950 millsim yoars, Permsin Lastod for
meeret M1 millicn years and 'hsstcene ondy abaue LR 00 yoas

& Thi clisane remaired ookl in most paes of e last one nillios yess,

expitiiongid by & sorws ol glical ared enlorg liclad plasdes resulling in
advancement and retrest of ioe-sherts m Burcpe and thee Morth Amerca

Tha Qualernary e age

Ini weleience 8 s paodoss dividom (in the Caobogical Times Seale)
Canoxaic is the mosk recend era cansisting af o paneds, nemety the Tertisry
and the Chabernary. The penicds sre again divided tnbo different s or
epchs, &g e Quatemary oorstiniting the epochs of Bhe Plestooene and the
Hodesanie

Ths Plivaradene (Fladsio meaie mgl) o oo prised of allernating great
cabkd and warm oondiRlone Oo the Basle of faunal svidercms, the s of

Flristocera (s bulirved 1o be about 1,85 million years ago (Gowdie, 194 The

Hodowene 6 actually the post-placial [soenetimes called interglacial, an thi énd
od this laal Wiscanan ghivkitand) ome of vl padl i wamnd ol geelogiesl

Dating, o Chaiternary climabe conditliong wias proviously dong an the
basis af traditional technigques like the shudy of varves, geomorpbalogionl
beatipis, plant mierofisils, pollers, reerirgs, ard faunal remaing. The
medemn techakquss Inclucks lanicps mithods including Radiososrban (C9),
Urariium Series (U™ TH2% and Potassiame-argon (Fa2 B2 sobopes. fourd
m peak, marme carbomabe, ooral, deepeses ceganic deposis, valcanic ocks
¢te. Takeng togethar auch lechreguns can falrly delindaly (ks Hme soake o b
range of (-120 000 years. On the average the Pleistooene glacial ared mierglacial
eomilstions cam be susmarized im e following tahle
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Talrle:3 Approsimaie sequence of fhe Pleisiocene phases Gin the Sorihem
Hemlsphore)

Tare
IThmiand voam babwo prsara) | adprs Posdana | plemh A | Rl i e
EYT Wil WECTREB AR | Glcal
hE N A Al Fajd Frerplarid
I %3 1l HI4 ILLEHA AN Lilpal
41T Fr Creai beeyboed | Veenuih Irirrglmisl
AR T4 1741 HAMEA N Ll
LA ST TER AP bd ELESENE
il i TR PEHLAE AR | Claril
R | Ledab, TR

From the Seble i s foorsd Ehad. (1) about 230 eopsersd yers of the s
£00 thinasand vears the eerih, on the average. remaleasd cosler with
ecdvarepmant of glicers, and the reat of the porkel wirler elitivdly warm
codithond wilieiakng el and setisal o the ) [ip e Carcal
lier i bl iwmlibmimy preesailad dor abouk 2405 hossarsl v and Dnip aming
e forur glacal perssds the b corsecubive ones are separsied by meee or
fess el Hrese Envierval, bard Bngetber they ace Inberrupsed by a kong span of
thar Great Iederglacial conditkan.

Thet Mot ¢ i ol s covuglit i iy o tha Qualmary porked surxd
aarmie 001 madllian ar 10 drediasnd Eredivie e it {1 il iiim
ddv il of e bidl plaial (Wi or Wisossina] aiermd al b e
14 Hummsarsd years BE, Dhee fo mse in bemperabyre rapid meltiog of Bl o
shuegts starfed between 163 ko 13 Bhrousand years B arad s Bme peacsd is
called tha periodd of depdacirtion. Tho vears besweon this glecis]l masimoe snd
the Bagginedng of the Flolocens aw commonly termed i tha Lale Ghicwd, whieh
wie mndrkid by differsng mino stedials and bvee-secdisls. Sradish s phasss
il b glaiitnnn, sl cata-atidiile sie ol relatlvely grasiter wanmth
pivgrrel v the (o ol o mape g lasiad s,

The mean sea level dusieg the Meishaene glacdial masimum Gemme 132
thousaryd yoears B1" was al ket 100 matre Blow b of e preseed, snd the
recovary of the s level change ook place arcurkd 3 Shousand voars IH°
Criuring thia o of recovery the aarth’'s moan sospa iurg wis at bast 22°C
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b Wil i e el i e inbd-Labstide sevas Tavdauring varied lova aid
dpne, and Hee gime s called e Climsde Chyismm

Climnate change du dhe historioal’ past

Andeiligsal esidenis el bedomal esonds dam thal the prsisd
from ¥ thoussssd b & Bwusarsd years age wms warmer than e present, and
mere was genered decline of fomperatures during the last 8 Housand years
The distritution of art#acts of the Meclithic man shows that i those days the
prosers Saharn Jesaert wae not g dosert in brue senss ag it was quite hebeabd,
Laka Chad was musch bigger than that s now. According s Brocks (194595 in
00 T elimaate ol Murcps wis eidest ared warm, ardd uwp 1o the birth of s

Chri the contrant |-|:|:|-|-r|l.:||d el and warm enviranmeea,
Sniteliiass iy of il Ll Tod 4 .E:nuﬂg,lurl.
Edyirrsg thar Clrisdian era many canges bn dhe cliivsabe v isid i P

and sdoining arvas. The folkreing lable may show fhe terad of dimatbe during
AD D and 1790 in Burops.

Tahle.% Flarisaiimms i diras o Baepe

Tiwe 418 Cinrmal (Raracten ol clisale
a Harslar =1 ke preamni
1 | rier wd earmer
{&0-Fn Wongrdreropesd hmddiey ard precipration
HE-AN Iy aied i iseMing of vl glehis 0 Alps
| BKHEH | Hewsp sanball in Crsinal Buopee eeplesidunenl ol seker jladeds
1. 1] Phasr af Lidde TNt Cyiines me s’ meervr epessh - waem arsl
dry, sverragre irmpesbsre mare e alaral 1 o 50 Hom Do ol Ty
I —'" R
L TR EA REE reaview, vrgprriuer began b odereme, greal someiiess
L IAL LT Lilike bv Age the peab dueing, 1680 7% i eodid sumadsdio)
winiare rerr msles ad veers ey ke Thaesi prrasleally hevsed
aral tharaal, sdvascenrnl of placers Dhre o TRH ALY Didig e
suklesl i8 sorlein b anad T LS, 8 biss i @ 1 el Rireed)
e
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1, Climate changes after Industirisl Levoluilen

Irsclustrial Revolibion is.a prooss of dempe Frim an agracian, kanduvall
gconcmy to oW domineted by industry and machine mamufachare
fRncyckogendia Deitannica, JRE |2 lamed i Englaeed In ke 18 Contury (1760
fur b proevess) anid wednisesd msany lnsationd and s lisodogical changes
ipowser looms], new snengy =rurces (ooal, ol ard natursl gl developmmend
of fectory eyssam, Improved iracspom (slnam enging] and commuplcations
flebegrageh] o This bisd o s el o agiioultim e, Eattar
agricalbaral inpauts Indtially it remained oon i Heban {17155,
wubssquanty sprosd o Balglum, Poance, Carmany. the USA and |apas in
19ih cenbsny, and Chend and Indes lnomkd- ™ caritury. The laber part of tha
Fhh orrdury witressed vderadicoation of besdudrsal Bevolution o alivess all

divuloped ard dinwloping coaniries, sometimes formed o sooosd or ew
Inddiiatrinl Favrolutian, with sxomsnve owchanizasan, burning of fosel] foele,
prodlibsm and debesation ol snvimminentsl gualisy.

Insbrusrental records of woather shmanie deie back for abouk Hyrer
cedliiriis an Eu abiil ten centunies in Month Amarkes, ard In othor
ponbrwenks for e bask BEDge 10 vears. Thie aciraey Of siach idebisiisienls
weas dufinitely s Compretensive recording of westher demenbs theough
ectual matecedoglcal Instrusrents started since mikd-E8th canbary dor most
prarl vl e wiwld, el thee G e s e dime mode poecis e the

recerdimgs: the mome i the relighility of such dala

Iariing the il hindiad pears of liaduatrial Revodakan, diinsite in Pusope

was comprised of reletively dry pnd generally cold amd mild winkees. lin the
lator part, the glaciors staried reirealing due b= rise of wirder lemperabane,
Advniding v lavy and Chadoy (2002 1the fellowing fatures In arme o

change im global lemperabyre pasion can b mlesiied)

(ap D AL THO-14920 omporatire increnssd quise irmagularly with
he range of 113 b G0

(B During 19211945 the rise of empoaraiure was consistent with 5 mean
valiie anl (4% {0 Puiigg Lo 1975 thide wid & e of sempersture of sbous
A buk Bhe brenad weas ailllaberng and () Drareng 19701900 thie rlee wias
about 1.2°%C with confineos warming trend

The devade of 10-3EE wilisaied peik of wigpesatune rise wich
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ronsequerd heat waves m many parts of the workd, 1§ s b b noted thad
duiring tha last one hurddred yoars the sversge increase af feenpormibure was
abonil LASC whibead the iwte of incidade wad lisa than hall (O3%C) of ehis
dyiring e bast one Hummsarsd years, This eworse e & e probably
caussd by arthropogerds fordeg in the foem of extenpion and inkenelfcation
i apriciliure, deforsstaon, bummdeeg of fossil fusds loading o ghobal warmiing
a1 b wiver i il paves o Bl alisrgibeee Yastinis ninlik

Hat incresse of groenhouss gases: say @ doubling of carbon dioside from e
prosant keepl of sboat Y70 ppm o will resule in e iecrenss of global mean
emparabare by ot L5 ST

Arrual Climate Bammary 206 of India Meleerological Depariment
(Hepor prodduced by Mutional Clisnats Conire Office, IMD, Mura) sistos that
ddiwe L3 Inths insvadimia dind isaniimisn S sl aie incieaaling, 19%
bz the warmest year since 1903, and s above average dof Ehe period 1951
W0 by 0T, During the last 100 yomrs normal temperabare o Indda bas
incrasesd by 04RSC, and In the peathem od the cowmtry minlem
hemperabine bag mereasod by meere Ban 250 during this pesual (Re Clidal
Warming Sounds Alarm Bells for Indsa- The Salewersen, Kolkaka, dabed 23 4

HAIT).

43 O Thevriesihypotheses of climate change

The process of climabe change & very comnplicabed and Hae pobenial
caumitive Iectors of such chenge cpurete over a vary wide range of Hime-
fcdle. i @ W penlleent t conabder oo of mide of Chid, RHTSIETEE N
prenbinadion, e & parboulas Hew spas esperierning ¢limala) fuckistion o
charge, Howeyer, on tha basis of tha causal fackors, many scholars working

on climmie charge hive developed o ramber kypothasis (rof theorks in troe
pnad], BiHme of which are disciuisid bakiw.

(U e radiadise haperdheies: 11 Bas dnsen ildeaesd Bhal e s dliangi=

of solar radiations bath in erms of their quantity due §o surspots, and
quality owing to changes in the ulirvioket renge of solar specirum.
feaiti Al lcant Cound i ires Dol danagsil ?I:Il-l.-ﬂ.l-.ﬂu-

of saelar onek prth anl ehimate chargee has ke fouml in shirt leem bhasss,
but oyver a knger tima-scale it 48 yel so be establisted mat there i\ any
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(1]

signifcard sfluence of change of solar oubput on sarth’s cimaie

Almameny dsespereney iypetiests Change in the coonpoaltion of the
armidpheie can podeiially adied e weadabnry Symperched Partioslate
Mlaivars (S conalating of duse ard sale pardcles, podks, ke sl
mece, volkearre dusts ared asbas on reduce incomning of sclar enangy bio
the earth'e sl -I|'||-|'|||E]| absirphnry, reflection and scatkering. For
axamgke, the s omilashona from Krakeeoa vedoams (s 1RR0) and Katimal
11910 were respormible for cutting dovwn of 10 s 20 percent of sclar
#iigy ow alwnd Biesd years, Vardios evidenos kave been lourd o
Aupgaal thal thie gleecisl pencds have coimldiws wath kit snaplinns

Wescdes, carbon dicmida s ancthar potanbial gas coraributieg change in

thie aitivipdes i Irarsgarersy Bhnossghont the gookogic time, and tenchy
it Fue mlfeciod thie sarth's clisnins.

Astramivod’ Dpetians: This ls popisliily Enaien as Milaskovich taory
afler Milalin Milankoviech (1870-1058), 2 Yugoalav geophyseiisi-

astrumirmer, win brivd §o explain sdvarcemend and  retrmat of Mestooma
woi-akeitd Hniigh a mathesabasl naale Aoamling b hir, fdlonemg

are the metracimical chargos thae can greatly influsnee lang-tenm chinats.

(1 Obliquicy of the scliptic-maeans this angle af sinl's agi in pkilaen
to the plare of revolutksn Gecliplic). This il anglo varies sknvly

bbesien 3307 amed 3.5 dymirgg a cycle of abouk 41 Ehousand years,
Paaving o pateiitail el cin ciataliain ol wigeraluns ramling

changes im genees] crcalsskan and seasone as well

ESIRATINS

ELM'ATEIN
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(il Eapth's ofbisal eddemieicly- meand over B (4 pe o of sbgde k]
milllen yesas), che crbil changes Irom sfiptical e almest clrcular,

lerding to varisthon in the misan distanee betwoen warth ard the
sun, affecting destribution of carth’s hemprrsture,

I T S TR TR F

SIFIHE BELIFEE AL LEGS FEEIFTID AR

& > (=0

L LELR

MR AaE e i

[ T T S AN TR

o i

‘it Precession of the squinoses: b eelabid &0 ke chanipe af the time
o b virge @ wibech the #amh w Closa=a i ehe qun, callasd perihelicn
ek, Wvfics = sunk The reasan s Bhat b= esrth wobblos like &
tep and swivels sround i85 axis. Presently in Nortbem Hemisphine
#® comrwen in womvier (oot Xed January) Bt about 1005 dhonraisad

wizars laber b sl oogu in July, 17 oty condicees will remsain the
aimc, belng a condrentil (lind) hemisphire, some 103 thousard

yoars lator tha Morthem Hemispbare will experenoe colder (also
kemgr due B skow mervement of the caethy] winber and waresy
summar tham they are pow, since this i a 23 thousand year

ke
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Varbitors @ the Lanth's ecooearecity, axlal ih, aeed Hin £Om
e M dwwininaisd cpoles, oollectively ki as e Milerbaaich Cgied b
Milukin Milambzrvitch, wiwo is genemally credifed with oaloalsting their
magrisude. Taken (n unissn, varistions in these thres cypcles oraate altorabors
in the staecraliny of solir rediazea reachang the samh's surfice. These times
ol vt reasanal o i reamaed solae radialiom dirqgly iedluirss the Fartly' e dimale
sywiere thus infhenoeg ke advance and netrest of varth’s glhiosrs

141 Tersrnad gaigeapin dasgs bgokeas. I segaisd 1o the lasl glacuseos,
phass in the Flielshmene, saphl adonie movements in Ghe o ol
erecmrviniey bullding, €., B Tihetan Highlands and B Hirmalayas, mighs
Faive profound Impect o dimaie changa. Such upliftment could enhance
allnsdi-tempreiahiine Temdback (e lwening of lempsistine diue o
wervanr of elevation and dopsibon of s e lsading 0 baghs el
fromm o surfocr end lurtbar lewering of lemperaturel. and ghso couwld
araaty anfluencs che gorarsl circulssion theough the wlffect of Barrir
and islsilasae i leegeature didsilisen @ e conddusd ieghon o

the rarth.
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Fevdthiad or aediiadriiam bppidhsed- 1 s eesapnl that the almspbere
has o fendency of irfernal setability b5 provide a bullt-in mechanism of
thargg. Thus some amall chasgy may remsimis liad 10 leng-s4rm
Chasgges Wsninigh grisdive siback. o esam wilwms linkal B ko

of the Ardarchs: s shochs was bess: it poemibied further sccumulabion of
srerw, But more srow deposits ared Incrvase of dapth of the o shisis
kil uﬂmrﬁlﬂlmnmm.uﬂhmb&mhﬂuﬂmﬂ

Fansad W

This allissnl B s shevbs o mase onbs Hue qeskinenial

spread and cover more arems. Pinally, estensive ioe cover creabed a
cocliegg affect in the Arasrctic reghkan by dicreasing Faes Inpas, 5= a
inbede abral 4 Pl oling B ineieieas] Al

The Mase Iypatbyses Carbon diosids (004) in the atmesphore allows
ahdim-weave rad stk fromn thie sus w0 enter ines che sarth, but it absorbs
berreslrial kv wave radiation, and the bnpenlams of e eaath-

abmenpiwri sysiom inoreases, which is populady Erassen as “preenhause
afeet”. The 1"lase hypothoss sugges: tat due & some ressons theee (s

4 owlleal eschange of OOy Barwisn aimespbare and tha cooirs (o
inaarvlans H....l]h.-l-..m i e s diky i in it o thabed

reservoams. W hin the LU, corvient of the abmosphene is reduced Bhere 15
1 conskderwtly reduction of ghdsal mann temparabue lce-core dste of
Antarctlon mippart this hypathesss, as i has been found chat during the
bagh ghacial masima jalamd 10 10 B lusisand yoais agog the Livel al

abmemptark Ty was ooly liffy parcent that of the presemd. 1F hes also
baen fowared that during the Last 140 shousard vesrs tharo hes beon a

i iation ebwien Bed of OO s lesperitune. The inoeass
ard regluckion o U0 i abeepdwrreivan peervsies can be atinilnaied
i various processis of photpsyniholic schvilies. ooesn crculstion
pallidns, wadlhera, of rocks e

Thus, it is b br nobed that given the sale amd dirsnsion of climate

change in o spatho-temporal fmme from e geologs past (o tha preseet. and
Trcaie glokal 1e hiecal, 1008 e W appdy o of e hypothoes W capliln cass-

bryvane problemes of climade change. fa seggle higplusss can euplisen all

aspects of climate chenge. m e hypotheses are shll highly speoulalive

Pardhermare, the rele of human batrgs i modifying the climates, sspocially
W coldiiparidiy wod b, alicisld vt b dgianed. 1o cemalidy impossible
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i prognosls the Folure climaie, bat an understsssding of the causal factors of
cliate change may help b caleguarding the baman clvillacian ram

kil of slverse effect of dinsabe change Bat mey become dermerdal for
mankind in tha resr oo
I comecliialinn, It s rebsvant oo Qunle rotid schingian De AP Mairs, dhae
‘Ll chwa -|'.i-||-|.|'-d by hidigaped il p b & Alini P
IIEI; L H, an

I hietime o I:|'l|l|: proenhoass gases Hf::-!l".' b derpalis
= canburkes. The impacts are, therwlora, nob alwavs visible on short o
scalia’ (ewnce aad Cultirg. Kk, Vol ok Mo, 912, lirslucsy Resirks

im | emaie I:.|r|.l-r.:.|-ll.

koy words and wudy guldes

e discuigalion a4 baeve hie trend s ancorparane the following koy words
with thetr mearmngiuol ondersbndieg in denabikipsial shalis amseg e
idyvanced learners in geography:

Climaale change, Quatamary lee Age, Flitaincons glecistlons, Hypothasos
o <linate changs, Linde lce Age, Clisa aptamudn, Inte-glacisl sied lnner-
wiadials, ﬂ.llll‘.‘l"l".l.'llll:' |:-'I"I'IEI| Alilankssali b ﬂl'ﬂlh

The points discussed bere ane only (llustrabe, bt conclse and b He
podne Hasdars aro advieed oo follow some of o Bask Torwtures of clemats]ogy
A givet b thee ek, Adyincsd feadeis may condilt cahid ks el
|.|.||||-r|.* availabde m varipus ldbrares el labe e ol The bibesd Ih‘-‘l.'."ll'lll'l'l"
iry pome of B currers Bopice of the sobject,

4 1 Questions

A Deacripdiow!long anafphical g

L Dusciiia the eveleness af climate change

Llassify arwl olistuss Hae puesible daises of himale dhaigs.
Ciive an secount of dismete chenge during histerical past,
Hivw & climase change relaed o Induistrisd Bevcdation?
Braelly espain e dalferinl liypeoabies of chinass change

=8 ol Cal P2

B, Short answer bype

1 ekl is Herhurre ;hl.ll.llh.ni'
2. Wity a shori nole on [Mass fypotheses,
Y. What o meani By arghropogenie forcdng in relaton o climsde changeT
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4. What is Climatic Optimusn?
5. Write a short note on Likile Ice Age?

4.5 3 References and suggested further readings

# Barry, R. G. and Chodey, E. | (2002} Atmosphere, Weather and Climate;

® Goudie, A (1994} Eswirommental Change- Contemporary Problems in
Geography; OUP, New York, Third Edition

@ Oliver, |. E and Hodore, [ [ (203} Climatology: An Abmospheric
Scence; Pearson Education (Siegapore] Ple. Lid., Delhi, Furst Indian
Editi

# FRuddiman, W. F. (2001} Earth's Chimase- Past and Foture; W. H. Freeman
and Compamy. Mew York
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Umit 1 2 Processes of Soil Formation, Development of

Sail Profiles and Genetic & Eavironmental
Classifieations al Soils

*lindun

b Precosss af Sl Varmatias
13 lervrlsprress of Sall Prodike
1.V edum sl Fuly pualin

LD Podbepinilc i
1.1 Rl wirne
1.L2E Caienars dilfereniiaiion

PARE Sl chanines wlihile 2
ALY A aremas mn siees ol pralapiea| dissrsieg
LL2A Ualvnm i dilfesvmi v limdes

A Al i arios

1.1_Processes af Soil Formation
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Ui s i ciiralatud croor Do Dmadrink andd has some lederekpd e levsrs e heses b
kg od tlee reisondl dhgameons pavy b by e wooa g of ks il ofiaio el r e il
by ibee v nfshe plas aralan enalargaees e and canapeen presth sfploe, Mary peoplc
oo REeher B b i @ Ak beos®y o imberals m orBach v prlasls cm o, pisl D ol umaber diss
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Tev g i anw vl o sl rgmries, by ke olrero e beal reomemerod aedeees

arad man s e o T FOF e el e G IReT PP (11 i diabiclies plcacal and

whrriaad pruperies ol e siib than rrahletbere magrpen s greeark, ped s e apan fon
P Hikr bk aberrarens The i st o cornpeead of P S s mm b dorvood Do Dl w ks and

P o rrager wbdod b che sl mrsd gl commorins sehich oo s inkab
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Mol Forming Proess

Altaraggh u brgr raandee o pivpsaal esd vl provesses me o e leal insn] kabaon,
Wy i B GO TRy o o LT oir CRM o on

=k denen
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S TEETR
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v rosperia b B rerinirod of ot ol froam sod| Sodde, Rimpthes roveoval of dable sl
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B i b Dy | e immnnl s L o Bl Dmmsimn B D indimnid & L woctinn it

rrey e cday paric ks, homan o s piosdes ol en sl aminiam
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o iee lirver aones Thispreess is called ilezalaiersoe. Clevalailicaimnailen lesds insand

wiliy. b sorrd-ardd regionis or die ross axperancieg o b seescnal drovgin, Wner cormies
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aboan ot e s s procipasesd nferdcor B Ths oo s ol bl sdcifoasm Thesalaam
carteivali e o puliked gt dopana b {is e formin o prone, ki ks oo pdikss Srmadng aBand

leyor zallmla basdpan

Auvidlvad proesas of lanedisss i (i | aras Wi e drsinage from die
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froen e sarice or sliphly helbowe e surfaee aid vhe grousskbasier nse il saprilare eruion
A wenl ey e b, salls procipiLaki aiid g depesl | Tonmg eahe don s ar sardes ey of

mdts This proces (5ol od rdinsainae
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1.2 n-mﬁ:l-pmt al &4l Prallle
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Theupper(h horiam sanigin derompssing srgnic maser te 2 £ us lopvesar
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Diesscribe: the faciors and types of sl degradation and soil esosion.

Wrile-an acooumi on the noossity and methods of sod conservation.
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