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Climale Section - Lecture and Study Noles

Ihe mat€.ial presen ted inrhis b@kler s ar.anqed by ecrre trconsisis orb6ck and wh ie ihumbna
cop es of ser*led sldes u*d in leclurcs. rdureoullines keywords.nd re@mmenden rcadrns
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Lectv.e 1 The basics ol.lidate I: Eanh,s atmosph.,e And rote of ,he Sun

Climate, key dimr. variables ad mlrotting facroG de defincn and explained, qith
enphasis on $e inport rce or l6adon. Radialion frcn lhe sun dNes the pr@eses jhal
detminc clidale. An u.dNtanding ofhdiation is rh@toE tundamenrat io climatology. In
this le.tue re follow sola Bdiation throueh ihe ahospheE to the surfee of the plmei s
well 6 exmine lons ware radiarim exchanges.

WIat is clinaG and wnai lhe oain clinate conrrots?
cohposilion of the ainosphere
Facton alTecting climlte
Edht rclaion ed orbit
Xndiation deleclromagletic specrrud
Insolation md *6rld latitudinal zones

l. Lisl rhc gaes rhal make up tne stnosph€r€,
2. Clinatc sisnifiqce olElnb,s oration on irs axis and irs rclolutio. around the Sun.
3. Relale the lill ofthe Efrh s uis wnh se6onal !&ialion.
4 Distinsuish b€twm a soklice ed !n equinox.
5. D€nonsrrate the efiect laritude h6 upon the amounl of insolalion re*ived by the surte

ofthe Eaih (thus lhe c@tion ofwGld latinrdinal clnale bner.

4.*;:*'*' ,k"","
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'l $har is tn€ significmce of ihe seasonat imbalece ofner ndratron betwee. h€mis.heEr?
.ltre"o e$h 

'y 
h" m,eNiryorsotdrmod.nn d $e Lnh\slrrace sdtqrs e..,hdn

. Wny do nost objects Efld lnrle or no longMve railialion?
Descnbe atnospheric lransnissivity ed oplicat air ms.
Wnat B the significtuce oflhe rilr ofthe Eanh,s axis (in tem ofctiDate)z
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Eanht tuGdift and rcle of lhe sun
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EEryrhhs ab@ -rr'c (= abs @ reo, 0 r!4ri)
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Basic PGdiabbn Concepts

iE hoB be 6lct uE der rrE !trE !!n'

very M obid (o y oB sui) t

ods obrd (*d'he eLse) ]

Nt*"\)1ub.

ii.

9lar RadEtion, ,r cr-.-'- 
';iii 

"!-.}'"J"
>un.g sro6a1 @iet of sh. cf:lo. . P(4>rae* vat t ,.r"" * *"o*? ' /.3-';

>t s€ly Gpqsbre ror the 6nety in drmates

>oinDbr.qy EqurE undas6ndim d the bdc



hsdad.n (iD@minq sohr EdialoO

rdsed h uniE of sts ptr squE m.ts (wm'))

l6i5 mainly be@ v.tiaue $l .mrc

contsols 6 lnEnnty of $lar
Ediat'Dn d ,E aft@

- 
O r,rd. or deie (ebr 4L)
z\a4 entua ..1 ' ,h ,1/1r

sd,aiqr. (38 e of idddE) ts:{d

rlrud. and titenlry or sdar Ben



i,\|.{ -r-
t!D 5c-e^lo^

0nn
cotuh on inted, of sdar

r.dratm at EE $r,r@

1)aiq.o,iddsE(e aieia)

3)E a-dE dtp$ 0f &i.err4

funddsdhB6ryof$la
Edlatm .t dE {fe

!) aEE or id&E (ebr.4k)

- 
1) Efte d4d' of tullEE

Mdi,'e&dedr(rbhEn@r*rs)

E
TE

53
i,
5
€g

Equival€nt Atmosphenc Depth

(!@G]Ee]dfudll,t



:

\

I

P hc64 a bedo (Pef dr ty)

Albedo

'l5F6ffiiaEd ation reredv,ty
, D.Fm nes r.dentriFo6nacd ion

NorE 'Rdenv 6',s qse<d * emmse (%)

\ "are!a'.,"-fr-dl(o-,

What hapFens to absorb€d Ddiaton?

tr

t\
s!r!:l @

r.= (r, KT)

(' = Nd$oda€Gc IGdrir
NoE: rr = tu!4 p r diEEe s, ad allll

1



Lecrarc 2 1'he basics ofclidote II: .q.liation ond tenperatute

Net Fdiation at the sufac. is oer$/ availabte lo heal rhe an md cv,poBre warer
(includins lranQinlion flom Ieaves of planB) ed b drive vinds. It is the singL m6sr
ibpol1ml climaiic vsdable. Nci radiadon is seldon aio,

Radiatio and energy balance includins cour€r radiation, albdo and grennousc eilel
Ldmr (evapo61i!O md sosible hear
Net radiolior md pol.ward hea{ trznsfr
Temp€ranue measurenenl
Fac166 affecdns tempemture
Tempoal and spatial cnar&tdislis ofair lmpenire
Th€mal chamcfri{i.s .r w,temna land

I)
2)
3)
4)

,
6)

1)
8)

9)
l0)
ID

t2)
lt)

De*.ibe the f&toB atrccring climzte
Distinsuish betwH seNible heai a.d larenl heat
ldenti$' 6ve inpbnanr conEoh on air iempemture.
D4cribc $e global encrgy systen and the vano6 parhwars tor 6oth absorbins and
*atenns fie Edialion lassing mush rhe alnosptere.
Define net radianm a.d e4lain its Elationship to talitud€
DnGs n€tbods for m*u.ing oulside an t€np€ratue and rhe insttumdrs usd for

Conelate the daily cycle 6r air lenpmtue qith daity i.sotalion and net radialion.
Conlrast the rural olnonmenr with tbe uban €Nironnenr i. rclaiionsniD b air

Bglain rhe concept of the u.ban heal island.
visualirc the tempemture sttucture ofthe v rous leveh otlhe armosphre
Explain tte reNons 16r the muat cycle of an tenpeialure, especially in reldionship

Desdibe ihe fadors conrJoling air tenpenture panems wcldwide.
wty de latitude dd r&alion (Driime or contine.ial) impon t factos in
detmining the atuual tempmture cycle ot a clirure st lion2

1

nesurcmc.l of an &nperatue
ubtu !s. rural tenpeErues
1Pnrpsar'Esiructureof lhealbosphde

I tuna *a *ur* .onr,'"*.
r'j,vironeoral lapse late

SEaIler, A ud sEohler. 4. '002- Prv"n rl Ceasrupht. \...n,, a d \\,t.a, oJ the Hu aa
ta,mr-.rr,,d..Jneo. Joln- wil+ md son',\e; yo^ Rclc.s.p"rof ' hapreF \
Snllblson, P, Addison, K. and Atkinson. K,,2002 tundnnehtats o.l th. phtsi.nt Earirahhed.
3d ednion, Rouiledge, London. Paees: 5 I ,5 5.

1 da'ly Mil annuol.rrle orotr kmp.mue



V6eme nj attw'e oa;a ion ud dptain ho* .l IIJG Lhe Nrfaa Ediation &d mtrB/

lar ole<lo.louds play m lhe longuE EdEtron budgel otthe Ea ss&ccl
o* do.s tbe aEnodhm a6ed tonswve radrard nou 6 om $e Esrh 5 sud,ce ro spe e'

@ .et ndiadon and ten?€Et@ rlalEd?
is a thmom.t€r sheltel? Why is it bnilt in the *lv t ie?

fiv. ltcros a.f€.t &opd.$E?
y is $e dnimm r.mpmtue (o lh. day Eached abo one hall hN lne M'k'
+ibc $e 6ncep1 ollhe urbd hear Fl d.risr&ibc $e mncept ollhe urbd heal isl d.

-jr(y 6 [d.hqi i"lmd effed s l6s lilelv-to be een mc Hselin.d.sd en!ircmdr]
4-nlx t ma aaiLv o r terpemtft calculared?
-*m-pm tara ana w s mn$, systdr desLnbe lhe rhcmd drtrrrsec betwM them
y' d'l Lhesis,fianeof th6. rt€msofdimaE.



Radiation.nd TempeEtue

r F*to6 afdne temFrature
iTem@Gland9djalchacder]nic

I're ook d how much Bdiation @
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G@nho& g6es include water vagour,
6lbon dionde, ozore, methane CFC5.

They aberb longwa€ radiaton. They also
radiate it to the surfac ard to .pace

The Earth is wamer (by -ll .C) than t
@uld be wthout the* gEes , ,. . )
- -g@dhoueetad -,'' , ,.. .-
uL!, LJ'{ ('; '-, . --,,\;,t -l *4r '

Rda!€ imporan.e of qEnhee gas
mtheatElhere,ddudinoretar
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Radiauon 3a an.e
. shodave Golarl (K)
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Net Rad ation and Tempe6tue
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EleEtion and Temp€rature
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Global Radiation and Energy Balance

I

T* *
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I

gulagq budget 46, 115 + 100 = +31 = (24+7)

Atmosphere budget: 23 - 100 + 115 - 69 = -31 = (24+7)



Lectu.e 3 Air na$es and clcloget4b

Aitnasses re ldse bodics olat wilh fa y unifom rempeBlure and moistue
chaacEnsdcs. They are classired on the basis of lhen laiitudinal position and the natuc of
thcundely g surinc. dathen soure Egions. fie coming to8ed.r of contastins air nases
is inpoitanr fo. the lormation orccdain types ofprecidialion This tecture is an ovcpiew ot
air nas clnnatology and deals with the precipitatio. ptucess covring: humidity,
condensalo. m..hannhs, hpse mts and cyclosenesis.

Ai.-masses: ty"es d rcle
Water holdins capacity of an

1. D6cribe the difcmr rrpes air masscs and
2 Ide.lili tn€ soures oftqious air masses.
I Undeshnd the changes that take plaft in a
4. Explain the processs lcading to fo.mation

the .nteia ued for tneir classrfication.

pecel ofair s nnps or falls.
of wealher fronts, includingwave cyclones.

e$ta r,*,
vyd ft6t

7.,nd Lar, tu,le cyclones

-A"Doi remDemtue

\'.dhln A d'J,smhre'.A 2002 Ph) .rot Apoe, Jph\ s.pr eo..tS\1.n\.Jtn"H"i"n
t n, t4 nnent 2'" 1' ed.. rohn W'le\ md SoN..Jes \ ork Rete\a1r pM. or Ch,prer 8

sTirh.on P Aod'rn K znd Ar\,n.on. K . 1002 l"addn?atat. o! th" p\\,i.at t 
^roah?nllrcediron, Roulleiee. London ?rse\ l2t-tlo

y,/te.cnbe he"h&\renrr..otr d. nr. rharo g.l,r$d(ato'dry

,/*,* a"*

7 Jor,i difirr lrondna'.na*uuloriciturp.o\er Lhepmin, o,etu
\lDefi, e rm^. !vh"rkrrr,ae u.ed r^..6rli ann"$e.-
i rrtre onr$rarr"m6Fs, *hartr r $mc-eaion'
-/6*.1'b. r\- chmd*Frn-.1fr\( ry!trat{JG Ep.ons

wr9mpure rhc,ltra, '"nrn s lnd.olrce 
'. 

gron, ot n p dd..t ." Tar r\pc..
,7Ee ify he.u r dse. r\arr",mp tunr r dfler..mg \eq TeaLnd s.1T,k
TR.c.llhelhc'om-!,.i.lr'"_/Fs' berherorr'.nora!oUandsrft .onr W ar uurr ."\, onprie" 
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,/ H/w do$,n o(luded eon' torm^
\rfiJ dc.rlep_e!'pLhon.r.,P$oncReroc(luded ron' rom,r.on
, Wbal delemines rhc water bolding capa.iry of air?

Idenliii th.e types ofEonrs and diaw a cioss seclion throush erch.
Daw a cross secti@ th$ush an occluded lmnt and d€$ be th€ process in cyclogenesjs
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Tvpi€al Alrmasses
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AdEbatl! temperature change
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Lecture 1 Na.tre and M6? of$it'd:

Presentins wind infmEtion

Nature and @es of wind!

Prcsue gadient force
I eiftopical Convdghce;

l. Desdih. fie elatioNbip betw@ pBsE gradidls ad wind.
2. Desnib€ lhe lole ofdE Coriolis cffect
3. Show rel.timhip brtwen global wi.ds ed pEssnrc palrcms.
4. Ditus rhe rclariorotip beMm l@alsndsmdreftm.
5. Show the Elatimhip b€tw6 {inds aloff, prcsE sradie.rr od surh@ ftctih.

Key wor{,s ^ ./'
.Arnd m* ( 9rcssr phdE toce Jl(",^"*w
(&iolucn(r y'cddrftr ",nd 

vcrGrophrcwhd
l€nndd /LPG:E fields ./ncn@ lme

, cy(lonic now 4 Anticyrloni. flow
\

J^6ar $ m amo-eb.?

.,fiut a"t"-i""" *Gt- .p..a -a ai."rio,z
wtai caNs the globat vinds?
D6cnbe ihe baic ,anem ofslobal rnrlace *i.ds.
How e wi s, lhe Co.iolis .ff..i, dd pBsu.€ gndiqi'elded?
How is idomtio, about wind presakn? 

-

Smhler.A.mdStrdrl(.A 2g)2. Phsial G.osraphy S pn1 and t te^ oJ th. llu on
Enttond"nt t" t .t^ e4-- toti W 

'ley 
dd Sons. New Yorl. Relevant patu otCh.pln 7

Smirhso., P, Addison, R. and Atkins@,K-.2002 Fndandtols ol the Physicat Enrbmned,
3'd cditi@, &ou{edse, Lo m. !ag6: lO0-l0q158159,



Nature and causes of w nds
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Pressure

Aimsphenc pr6!rc prcpqttrar to

lf s a

a !',"* ,'7"ru^
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Circulation

. Air €nnot lust van dr, hsc...

Tl.re fadoc detemlre the speed and

> coiolis etu (co,rdLs "fde")

Temperature C-ontrols

$,,t,*?*-r!-).-Sol, 6d'auo heats land, Mbr, dr
_._.-:'**-" I t I-*.*-* v a y

d,-;-,; t::- 
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Pressure Gradient Force
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crE6l ckcu dM 6t dE Earth! Ah6phft
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softh Paolic conlergen.P zone (srl

Sumffary
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Lec,krc 5 Atk osphere and o.ean ci.culdoh

loleward bdspofi of heai
PriEary ei.ds (sendal *orldwide)

secondary winds (higdtory high ad toy pre$lre srstem,
Ieniary: local vinds (,alley od mouniain winds, sea dd tandbeezesl
O*an Hear Transporrr suface cunen$j Thmobaline circulaion

I D€tail thc nechdisms of potewed bansport of heal and noisture.
2. Distinsuish lhe major leaturos oflnveuins cyclones and mricyctones.
3, Describ€ rhe.ature, caus€s dd movcnenr otrhe Inteftopical Conversmce Zone4 Describc Rossby waves
5 Demonstate the relationship 6eh,m mean cuents abd wind panems
6 Explain th€ significance of themohal ine . irculalion

1o i'J,-*-,ponziu9*., in* ' or*- r.".,
,mds .)flE{e ie('.rlsdlcv.dr

rr'UfqdlinB hnspon rt4mohalineciruktion

^t11cz
(t(yp, *-a,

"/r91't*.' losuy "-."
-.$lhp'cal lu8i pre$m belrlleyqrn(,Srd brez ell

.,di^tx" -ia

Snahlf A rdtuahler A..20r) phiEat Lroctoph\ -:ncnr, oads\n"n\aJh?Huaa,
_ _ 

t n,rcaucat )lo,'0 ed.. rohn $itev tud sors. \.w yort. Rete:a pe. nt.hapt.r
smidro. P. AddFon. l( ro a.tm.on l\ ,200) rzd,ryea,atsafhp phv:i.at rntnhneat,

l"edir'on. Rodriedee. London pases: tx o

,/De$ibe rt. Inknroprrt Convergen!e Zor dnd siLe +c.a6
vr{dx due. rhemovhenLot rh. t .7 I rked {irh rhe a.,sn mon..oon1

Jhn{e.,he\M.trpcakravmor'heord whar dF. rhe Lhemoctine rcpF. e ,

L/9c@ss thecr'turotoE !at sie ificance uf ceMs
./Ho) de.rhetroi,,'n. cr.r ar'on od,c. deepord., aenN,
..!tu'ibe rhe p,tr.n, o'r,lt.J dnd nounram q,rs d rhei,, aL!ej.
Sxobe Lhe basc pat1m oislobat rurfac q,nds

Ulhdt is aLr,bau, u,ndr



Atmospherc Cir.!laton

. rh,ee eve s (otelor e, of w nds

r+@rr,ry(r.cloafqh . ow

r'rer ?ry ( dG trid5 dreh@c

Atmosph.F and ocean cro aton



Lectwe 5 Athosphere and oceM citculation

Poleward trespon ofheat
Prinary windr GmeDl worldwidc)

Secondary widds (niehtory hig! md loq pressue system,
Ieniary: local winds (lalley and mountain winds, $a and land breeze,
ocem H€al Trmspo.t Surhce cuenlsj Thmohdine circulaiion

I Detail rhe m€hmfms ofpolewrd i.anspon ofheal od noisture.
2. Djsdnguish the major features of lralellina cyclones a.d anlicyclones.
3. Describe the nature, causes and molenenl ofthe Inlertroprcal Convqsence Zone
4. Dscribe Rossby waves
5. DenoNrale lhe relationship beiweo €un cuenrs and wind panems.
6 Expllin the sisifi@ce ofthemohaline circulation

Srra\kr. A rnd:r,hld. A. rou) Ph rolA.oE,ooh\ S.Gn, t ad t\ncnt al &c Hunon
I nvqo tu nt 2" lb ed.. John u r.(J and son\. Ner \ o,t ReteLmr pdn\ nr anaph /

ldednron. Routredge. London. Paser ll8 I1e.

/Delcribe the lnrnropel ConveE€n.e Zone
@wdo$ de movemenr or Ure IT:CZ hnlcd
,9rhd re e\riourrerpearf 'a,thot heo.rsna u,lu doe! I h. I hmoctine rcprrm.,

Ld_riuss thc crrmtorop cr s mi filance of oems.
4nq doe, rhmoh,hne ciculr',un 

'ndre 
deeD o. qn cuenL..

.66ci,br rhe prkn. orvdtk) and mohL n EtrG md,he,- cdGc-DF!nbr rhe banc paHem otslobal surfae wjnds.

$lk a6 a kaLabanc hnd?

--tlbropical hieh press!re belt

d eive tne causes of ils movemflt.
wilh the Asian monsnon?



ahnospt@ and oean cirulaton
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Upper Arcphenc crr@ aton

GeneGl Oruralon or L\€ Atm6ehee
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Lectwe 6 Decadalacate cir.xlanon srsrehs (ENSO)

Clinale is d.ninared by diumal tud semonal cyd* imposcd by rhe Ea.lh,s @tation ad
orbil. paniculely at hiSh latitudes wherc the infl@nces are mplified. However. becaus.
th*e lwo cycls are so prediclable and reliable, sci€l, is nomlly well anxned bd copes.
Morc prcblenatic m the oftm snaller but le$ prediclablc veialions thal ocor al deca.ial
od lonser scales. Tnis bctuE erplores the El Nino Southm Oscillation (ENso)
phaomenon as an exaftple of d4adal,scale vri,bility ad ils causes. The physical basis of
ENSO, its globll scope, d ils implicaliom lor Auckland\ chate vill be reli€wcd. Ihe
impoM( otarnosphe.e-oc.rn'rh Jclon. i. enlhaheo

El Nino Southem Oscillation (ENSO): Physical basisi Influeoce on climate gtobat,

1. Derail the worldngs ofrhe Southeh Oscillarion
2. D*cnbe the Walks Cncuhtion

5. D€nonsrrate tne r€allionshiop betseen line beNeen sea surlace temp€rature md thc
Southefr Osciilation (oem-ainosphere couplins).

6 Explain lhe sisnifience ol lhmohaline cncuhlion
7. Define El Nino md ia e$@ls upon weathei

"4rNinu 
' /oG dmopshe,e couptns

t6T omaly \./ Sol
/r.uo-""to^ i/watkncncut,n.n

45'*
,,!NS()

S'rahler.A Mdshhhr.A. 2002. Ph)-.ol Apazta,k! r .nce ad Slpa ulthc Huaa,
tar@a"nt 2 1 ld N, t.t 1W't.r -aio.". t ." Vo*. p. 

^rnr 
pdn. ot.haprn

Snirh$n.P.Addisn.K,ndqll.n.or.K )on) rundo .ht.L aJ thp P\)tnal ta\mnnent,
l"edinon,Ruutledge, LDndon Prgrs: I t8-tl9

Unired Nalions Envircrmfir Pro1l"mie. 1992, The El Nino phenonaon
Hay,, E., Salinser, J., FiIzheis, B. aDd Basher, B. 1993, ,,Ctimalological seesaws i.1he

Solnhwesr Pacinc", ,/earr,r a,d Clidate, 13,9-2r

ar r l-l \'n.,nd hoq doe. 
'r.ompee 

vi h 't. rJmatp. kr ?
w would dccribe a Ld Nitu sit,.ti.n,

hat m tcl.connections? 
*-

esibe lhe Walker cncuhtion.
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L..tue 6 Decadat-scate circdanob srst.ns (ENSO)

Clinate n dominated by dilmal and sasonal cycles imposed by the Eartnis rorrrion and
orbil, prniculrly at high lalitudcs wbft the influences ar dplified. Howe!e., because
these lwo cycles N so predidable md reliable. sciery is nomally well attuned and copes.
MoE jrroblemaiic ae rhe often snaller bur less predicrable ldiations tn ecur at deqdal
ed lonser $ales. Ihis letur€ exllores rhe El Nin6 Soulhem Oscillalion (ENSO)
phenonenon as an exmple ofdecadal-scale vdabilirya.d its Muses. The physical bsis of
ENSO, its globalscope, and iis ibplicarions lbr Auctladd,s climate will be ftviewed. The
idpotunce ofalnosphere oean ioteEdions is emphasised.

El Nino-Soulhem Oscillarion (ENSO): Pnysc.l basis; Inluen* on climate slobal,

l. Detail the woikings oadre Sou$em Oscillalion.
2. Describe ihe Valker Cnculatio.

5 Demonstrat€ ibe mltionshiop beiwen line betveen sea surtace tenperaturc ,nd the
Southm Osillalion (ocm-ahosphere coupling)

6. Expl.in the sisnifictue ol$emohaline circulation
7 De6ne El Nino hd ils etTects upon weather.

,./Et),r,n" ' /rrem armopshe,e rouphns
tSleomaly / tol

"/Tel{omedions L/watktr cnot on
,-.1Nso

shrhler.4 ird Shhler. A.200)_Ph\a.at ApoEt.ph) S. i.a., and\.8^oJth?Hudor
I n, torr"nt 1"' rE ed, ruhn wit.\ Md Sors. Ne$ y.,i B.teianr p; "..hapk- /

sm,'h.on. P. Add.,or K,nd A oaon. K. 2002 rd,n"dot. ot thp ph);, ol fn\iona.a
ldedirion. PouLIe!tse. L.ndon Psees: I t8 I ta

United Narions Envroment Progamme, 1992, rhe El Niho phdonmh. l
Hay, J.E., Salinger, J, ritznris, B. andBasher,B. 199t, ,.Ctimatologicat s.eeqs inrhe

Soulh$ est Pacitc . fl,carr€l ad Clihate. ti,9 2t .

r nFlNrnoand how dop.1.orpa.e { hrhrn,matpanm
w*ould desdbe a LaNiaa sih,,ri.n?

esc.ibe th€ Walker cim,l,ii..
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E Nino
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Oceans and ENSO



southern oscilation Iidex (soD

Air pressure difference between Tahiti
ard DaMin (weather staUon,

v'{ 6, sa"'
rW,- -.r1:1,,if*

fTt,7-
ot:,e,-L!_-^,",

o"i9 3' *
1982/83 ElNifro

>TBde winds s ackened h dr$2

> Laie tept: 4 .c ssr rcrede orf Pe,u (24 ho

, Reold ssr anoma y ,i E. trcp 6r paof c (>s !c)

r 10 20 min on m3A (35.72 rnlh)

\^m,\+J

^",e& ^r r"
r^Y,,",z-l.J

1998 E Niio

' 
B€d oEr Md ita6 (1s7 ae)

r^.|^t V,rr,"r^-_

southern o*lllauo. Index (SOl)
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Lecnre 7 Wearhe, fotllring slstehs

Tnis bpic exlen.ls ou inv*tisalio. ofpreipitalion lbrcud .xahitutio. of extrcne

Types of pEipitalion

Hricmes, Tropical cyclones, Typtoons

l Distineuish lhe major featurcs ofhudc es and ropical cyclones.
2. Idmtili/ the rJacks of hopical cyclones md huricdes.
3. Explain the p.ocesses leadina to fomalion ot weat\d nonts GevisO.
4. Delemine lhe fa.roB nece$ary for the fomation ofaolical cycton6.
5. D6qib€ the onditions that ce giv€ rise extrcd€ precipiration.
6. Dscnb€ the mhE md causes ofnonsoo.s

. @nveno.al pr€crprral,on

Shhrr' , A and srahler. 4 2tN)) . Ph\ s mt c?olrophr - tcic4.c ahd \) . E^ ol th. Huna4
Eartonapat 2 -td ed tuhr \r rl+ d Sons.-Ner Yorl. Re.eranr parot.haor. - q so.

stonhsur.P.Addi.oi.rmdA.n.on.k'nc)Zrurdan.ata.:aJthephttttatt4\rcM"ht,
l"e!ition.Rourleng.. Lontton. Pases 126 140.

lpacnbe the p-oce"*.,hd, teadlo r\r*d,re'rnr sre. or pri ,p.ranon
!.qtrar rocas.rFGDonnble torrhegrobalp-o.p'unor.cBmes^
,'rtplrrnLhe reiousc,nLmsbtesDrducinA rrinl4ll In lhr Au, ktMd'csiorYwb are troptr,l.y.tones sodans;mm, -

r ra'hd.ordruo r. hd\e'ed b e\mhe rd,1td'ieLd r"AL(ttdd^
plain the cnporal and sparial panm ofAuckland\ precipnadon.
har n fie A-ie Voi$.n'.-ompm {q tp,tuF., 
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Impa.rs of TopiGl Cyclon6
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Topi6l Cyclone IntEnsity
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Lectue 8 Natu.al clima,e yonabilitf and chahge

tlldd perceprion ofclinaie td<ls to be tocused on rhc .eguld diumal 6d dnul cycles and
on the uprelicrabl. v,nabilir, at drcadaleale ime scalcs Ltrat nale obuous Elcvance in 6c
@nte* ofa rypical human lif€rine. Howevd, il is imporra to appreciare lhal ihis vdiabiliiy
is superimposed on cnmges in climate Gon Lines ldr D $ole) opnating at mucn tong.r
tine sal.s. Th,s l@tuie erdines the ch{&ld oflong-tm .lifrate chese and fie
necheisms lor change. \ve will al$ l@k biefly at nerlods used ro rcensr@t p6t
climtes. Tbe rcadingbelow by Wnlt (1995) is snongly recomnen ted.

C.uses ofclimatecnmge

I Describe chan8es in psr clinale at adious tire scales,
2. ldenliE/ various climare pqiods ov€r geologcal tinescales and the oore recat psr
3. Lok in derail at climare v iabi li ty aod idendfy Fosible trends over the past I 0l] ,eds.,1. Conlare the suface instrumental re@rd ofstobal iemleBture with recenl sale ite slobal

5. Give exanples of the lanous t 
"* 

ofclinale proxy climate d,ta and describ€ hov lhey

6 Describ€ the possible caues of natml climare chanse md lariabiliiy

Cli ati. Chanse .nd Hunan Soc,?r, Amold, Lo.don. Cnaprets I sd 2.

dy "*a"

Shhls. A. ard Srail . q.2U0),Ph\\aatCcagturh! r,pncandSf e^aJi.Hrna|
l.afioaa"nt '" J!ed..lohr \{rtrj ddSoi".NFwyort I hapr.r. Ou.o.r1,..^.a.o
this ropic bul ustul to o@d out *clion). Also paaes 570-572

<hidiron. P. Add,.on.K.ed A lrn\an- *-. )Oo2 l uado pntal,alth. ph.n at fn\ oaqat
l'edrtron, Routledge, Lodon Pages l6l t 74

What is a clinale prcxy?
How e climale pmxies sed?
Wrat ee lhe Dolential caures dfcl im,te_ilili:Eate ch;ge predictlble?
Descnbe the va.ious meihods lsed lo Balher cvidcnce on the naturc ot past climres, lhal B,
proxy sourc.s of climte dara.
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Ef@ of olbitar cy.res (1)

Upbrftwh.ndtm{eipel

Efre!_ts or Odital Cycles (3) Eftucts of olbitdr cy.r6 (4)

I Lono and .omp ex time ser 6 of cl rote for ns
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a)$rrd.rm wi6 affiMwb se Hdqer.
b)sude e@ lrG sqhd w6 e tonerel

o upp.r erfds as e Mh h. Had.y G r.

d) upFr d id d&nd E b nr .eE ueuel

Eff*ts of o,bitar cycres (2)


