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Features of Physical Geography Notes
(Part-I)

1. Syllabus-Centric & Concept-First Structure
e Entire content aligned with GS Paper-I (Physical Geography) syllabus

e Logical progression from Earth’s Interior — Geomorphology — Volcanism —
Earthquakes — Weathering & Erosion

e Ideal foundation notes for beginners as well as revision material for advanced
aspirants

2. Strong Conceptual Clarity with Definitions & Terminology

e C(lear, exam-ready definitions of core concepts such as Moho discontinuity,
Asthenosphere, Geosyncline, Plate Boundaries, Palaeomagnetism, Shoaling
effect, etc.

e Technical terms explained in simple language without diluting scientific accuracy

e Helps in writing precise introductions and value-added explanations in answers

3. Diagram-Oriented Explanations

e Frequent use of label-friendly diagrams for seismic waves, Earth’s interior, plate
boundaries, volcano structure, rock cycle, geomagnetic field, etc.

e Diagrams directly usable in Mains answer writing

4. Point-Wise Topic Breakdown for Fast Recall
e All topics presented in crisp bullet points instead of bulky paragraphs
e Suitable for last-minute revision, quick scanning, and answer structuring

e Makes complex theories like Continental Drift, Plate Tectonics, Geosyncline
theory easy to grasp




5. Static Core + Dynamic Linkages

e Strong coverage of static geography, which frequently overlaps with current affairs
(earthquakes, volcanoes, tsunamis, hotspots, disasters)

e Helpsin answering disaster-related questions in GS-I and GS-III

e Acts as a base for linking geography with environment, disaster management, and
current events

6. Revision-Friendly & Exam-Ready Notes

e Structured in a way that entire Part-I Physical Geography can be revised in limited
hours

e Easy to annotate and update with current examples
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U&dTaT (Introduction)

A. 3f3pfaemes (Geomorphology)
YedieAT 3iavrIrdt oo 311for emeet (Structure and Composition of the Earth's Interior)

gedfia 3 o1, " 3f0r wiifdes quremined fag
e fAafdre wRi (distinct layers) 76 3R,
g1 wRifAwA auss 7 pfAw Afteror (artificial
observations), gedit=r 3dxitd fAgid (theories of
Earth’s origin) anfol SaresrgE! fosam (volcanic
activity) @ Yehusme (seismology) Rl
afifer QRIgias U gid.

gedl g1 hivrdrel Qepded (monolith) T A8l
fafdy TR TSN oMR. SidvTEES FH Sum= At
T Temed effeur Sk ST

1. A FIA (Artificial sources)

2. gt A<t RAgidiaed @R g
(Evidences from the theories of the origin
of the earth)

3. SaodEl 3Idd (volcanic eruption), ey
(earthquakes) 3mfol yhuzm& (seismology)

FigRE A9fifes Id (Natural sources)

¢. A7 Hid (Artificial Sources)

@sahidl g1 (density of rocks), ar=ar WRTET
g (pressure of superincumbent load) 3mfot
gt 3T ST @iesl aed Sid d9dd daraHT=
dleugrat & (increasing  trend  of
temperature) Jiae" GAAT SHATTTAT TAIES
3k AT PIedT IdTd.

g T AdiHT Fral "ater (limitations) smed, S
hr:

1. Ud% Wshmed Tah 313t 3ige #afar (crucial
limit) 39d, SUTISIRS Q@ dTedTal @SRl
YT aTg Tehd ATg!. JTa% & g aid bl gedi=ar
M (core) Sifas=a w9dT & Fazd dd
Igacar  ofds=a gEme  (very high-
pressure) Tg!. T 8T Sig (iron) ol Ade
(nickel) T MsUORE I g9a<T SIS
uTg=a garafft (heavy metallic materials)
TGS TSI UTfgel.

2. YAl YBHATUNH Wiols sied e goo
HIexdT 0C & 30C I XM AUHM dTed. I
fiTa &t @Sis I aruHE arevaTr R WSt
dIecaTeR HHI gial. are HRUT 3 3778 hl Tgdh

2

i (radioactive minerals)
gedfiean mﬁa =T ARTd (uppermost layer)
hfad amed.

gufte Sasien RAgidiae Rees R

(Evidence from the theories of the origin of the
Earth)

gy gReeeasm (planetesimal hypothesis),
w¥ell-3ngldt uRerea=t (tidal hypothesis), ds@g
gRereddT (nebular hypothesis) TigrR@ fafay
fAgid gedtean Sa<ia a9 fa=am Sidea Weteor
ST YT hedTd.

TR o Hhacs 3I+d IIFIT TE FHATd, ST M 8

(solid) fear ga=eu (liquid) 31 3rend!. IS et
S gfasR R (detail picture) @e gia A8l

3. A9fifes Fa (Natural Sources)

R TG FOAT gl AT ATSedT FSaufian Iy
&R "4fifer HiaigR fdar sl Sal. Jid ge usaer
&l (direct sources) 3nfor erueger | (indirect
sources) 31 A e ST,

(81) weer Al (Direct Sources)
1. @i 9l du Uehed (Deep ocean drilling

2.

project) - 3fifaéch HERATRI STASIS HhIAT giahed

(Cola Peninsula near Arctic Ocean):

o & Uk e yufen oma f@w (hole) @igH
gedfleaT SiaTd UIguardl UdeT ohedl. Uig 9el
JTUUT el 3d hass e fhehfler waa
Uligig 31k 3TTEld.

SarergE! fokar (Vulcanicity):

SAGHEET Sadh gl SfATd  SrEeedT
TErRAe geraifawft (chemicals) ser 24,
T At gifeal hl geetedT YSHNTETSIS R &d
3 (liquid state) 31g.

(&) erureaer A (Indirect Sources)

1.
2.
3.

Jeht (Meteorites)

gahrg "deror (Magnetic survey)

TSeaThYUT STeRdtaT 319419 (Gravitational force
study)

Yeha3MeATd gR1d (Evidences of seismology):

) https://t.me/PRAYAAS_UP 1Page




o . T GE 31eh AT T i &gy

(mo§t co.rrect picture) hUITHTAT o @ gafa fE@eE (most violent) anfﬁr
TIATGR (seismology) T &l faemeTeRT (destructive) @& 3.
P &gl S ot
YehuIETd QR (Evidences of Seismology) e siafTe sar gedften siqufiTe sar
o WhURRA B qHhuraAT It fAmfor ghom=n Rt T RASIGE
@gdi= (seismic waves) fafder S arvarg o &1 3T (Longitudinal) 1 3da¥T (Transverse)
fa 3R, a1 B8 YehuHTIRTIaR (seismograph) fefar widiee weprce feberr fareper Terearea
Teaeqr s, (Compressional type) (Distortional type)
ST ST,
aTUaTAT ekt (Water
&gt B aREAT (Sound ripples) fehar garr
waves) 31adrd. @edarE (Light waves)
ST,
& (Secondary) Sg<iden maEE?S(IPrima;rt)r/gTagﬂﬁaT
3iféeh dvrar (Faster) (surf. o)wer_ WW
_ urface) @g<iaer
w1y (Solid) d&@ ga
(Liquid) 3 g=gt AreadiqA o
UaTY hes 3ehdld, WRd sdTqd aa(ug;gi?;mi Hars
YIT ShdTT FidT T Bt '
g,
o YT HAWMET W Yehu SgdeAr (Seismic

Waves) dm=ar oMUl Il WarEr=ar  ’pTer
sehdia sedt (Seismic Waves) SR AT ST, hIUTATE! ATSHATIA FaTd hdT=T, AT

. St - A @gdd WREdd  (Reflection) 3nftr  srgads
o ST dd G (Refraction) gid. TIGTYRUTTY, Yehd

sl EEEE'.. 1 et @gdl "o, I Je: 3 Arefidhgrarg (Epicentre) (oo, Sar faamoft

e AV ieneeT TR it G W STU) <ve afeTen @
1. > B8t (Body waves): 3R (Angular distance) TR S-@gd
o AT AgH gedeaT YBHNIRETS IS W s (Shear/Secondary Waves) g (disappear)
HRdTd oM e ge di-agdt (P waves - glard o e foentoft P-as&dt (Primary Waves)

meafes Sgd) o va-sed (S waves - gde (weakened) gidrd. ddd, ord e amg 6

faitas o) oR RvsH e o, gedte wmeard (Core) S-@gdt quiunt srgufeda

2. Y9s 3gd (Surface waves): ST P-SE AT STTet AT SHTeest W
' ) aq@drd. Yehu ArfidRaTargA 220 SRl i

o u gLl gEUTERA (along the HRTSFE S-Fedt TYUIvt AgeR Sard, R P-
surface) UaE ddd@ 0T &l FEd T8 TS R03° & R¥R° AT B SARHL

YehUHTUSHTER UTHRAT HigdedT STdTd. U AT, T Bede & SruieIdt e
o i @ shreTasfiear a8 (Long Period @gdar o™ uds' (Shadow Zone of Seismic

waves) fhar Ts-agdt (L-waves) 398! Waves) %Y 3fiea@el Sd.

TgUTdTd. o T YhY AT HWITHTER ST, Gead T@ier ST
o T el Bgdtdl Fald Sig sfarw ur GreftersaTor geifdet Sird:

T
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. g ! UTeRYT (Lower Mantle) ! HITGTd

. YTeRor

R. @ad (Crust / Bi@aror - Lithosphere) -

gT R STt AR 3R fohehfier ogm @t g
YATSE WSHIUNGA Tl e, Iid fafSaw (Silica)
arfor Sfegfafaas (Aluminium) g gea UqE 3ired.
T R W wqar (Average Density) 3
gm/cmA3 318, Saard! faumToft angr saw (Outer
Crust) 3nfor 3iaifd ea= (Lower Crust) 37mft
HIRUAI TSI 3G, IT GF TR hi-Ris fasmar
(Conrad Discontinuity) 3Te &d.

(Mantle / HeqHSS -

Mesosphere/Pyrosphere) -
grft SISt GAR oo fhHt amrg. dTeE 81 Wseh Y

IS Mg, o WdH A (Repetti
Discontinuity) d7cs STTehe 3iTad. shad 30T HTeROT
T ST RO T AigRifR@ew [ @it Rerar
(Mohorovicic/Moho's Discontinuity) w®UH
SNBES! STTd. UTeRT IR (Solid) srawdd 31mg.

. T (Core /| WHIHS® - Barysphere)

8T 2R BIg (Iron) 3nfor Aehe (Nickel) ar geapiHT
TS 3Te. ATH WA g9d1 8 & 11 gm/cmA3 =1
SXHI 37Tg. AT fadR R ¢oo fohfurga a maren
$haTgdd, oo g3 fhfiafa amg. argr
(Outer Core) @ ga (Liquid) Sa=da 3mg, =R
3ierfe T (Inner Core) &1 I (Solid) sa=da
3Mg. IT G 9T Sgad [/ Hshuor fRASar
(Lehmann/Transitional Discontinuity) 3t
Y. ST TTHT 31101 Wiesd UTaRoT i1 deré-1e-rant
faear (Weichert-Guttenberg Discontinuity)
TS .

. georarur (Asthenosphere)

g UreRumEaT a9 (Ductile) a==m MWT 378, 8T R
RASTarumr=aT (Lithosphere) 3nTd} @reht 3/ aref-
®IRY (Semi Solid) sa=d 3. I TSl Yoo
ffida org 3pd. yugit g@ae  (Plate
movements) TTERUMU T eRIER gid 3T TS

UM 3Mead!. IR TR g4d1 5.5 gm/cmA3

318, YTeRuTt f9rToft 9= wreror (Upper Mantle) o, wae qug e fkar  (Plate

Tectonics) 31f&aard a4.
Dua;c.nr;“n;.lty—b -uum y gt WA sia¥ (Chemical Interior of the
Moho | (AD LITHOPHERE Earth)
M _ geqe gud (Edward Suess) il gedt=ar IwmAew
S ASTHENOSHERE AR YR Crhasl SN0 A Sfaem=h @
fayrToft @SieuET St
Repatt 2. &had (Crust)
Discontinuity " g R SgaRl &M gadw WS @sdhien
(Sedimentary rocks) Urde IR TBEHS! 31T8.
3 thewarR (Felspar) s1for 31yas (Mica) & @f st
T 3Ted.
3. f@are (SIAL)
. - a1 o f&fSat (Silica - SI) nfor sfgfafaaw
Dicontity — (Aluminium - AL) a1 gcoid ofdem
(dominance) 3. (SI +AL = SIAL). ITaT 3= ¥¢h
BARYSPHERE TYATSe 3Tg 3TT0T I TRIERT 8491 2.9 gm/cmA3 38,
m“_, IR S8t 4o d 300 fRHt T@E ™A, BT R
TIIRUIY Sy (Acidic) @euTaT 3dl. @2
. (Continents) ITa 2R T 3Tad 31 ATHS S,

@ https://it. me/PRAYAAS_UP 3lPage -



3. (SIMA)
ered fAfderr (Silica - SI) oy d=fEay
(Magnesium - MA) a1 gcahid 3fdeg 3me. (SI +
MA = SIMA). JTaT J3&F e SdTee 3T 0T ATl
W g9a1 3.3 & 5.4 gm/cmA3 =T SR 39d.
I SISt 000 faRHt @ 2000 R == 3rTq. 81 2R
gryRoul - gRenff  (Basic) wW@ReuUmEm Sl
HENTRIE d% (Ocean floors) /@ :RM T3S
3fTed 31 JS ST,

¥. A% (NIFE)
a7 ek fAehed (Nickel - NI) 3nfo &g (Iron - FE)
T geahid 3Mfder 3mg. (NI + FE = NIFE). 8T 2R &8
uTAt (Heavy metals) SToaT M ATd! g+t
(Density) ©u SIRd 3178, AT [ W 2T g¢co fahet
3Te. I WHST Gial gahi 7oie (Magnetic
properties) U S 3Med, SAGA Yddhed
(Geomagnetism) 3ifEa@Td 3T 3B,

e N degry
Javelde
Moyt s
M

A
ke
¥ \l""‘-
Ny
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U&dTaT (Introduction)

gedter shaarad (Crust) wfasfie @9 (Dynamic
Nature) @s dg4 (Continental Drift), ¥3ug
fRadfAda fear (Plate Tectonics) 3O e
(Geomagnetism) JiaRET [{GidigR WE & Sd.
Tahfaunt, § fAgid d@si gedare (Movement of
Continents), fI@taror uziwefie (Lithospheric
Plates) ofiRforar onfor  sasnfAes  ufehaism
(Geological Processes) SR quaHed gedt=n
gahra &=t (Earth’s Magnetic Field) s™@oo!
JffiepT WE Fedrd. gdard! A, SarargE, ydhu enfor
AgrETRET fder (Oceanic evolution) FHS SugrETdt
Bl Yehe T TS TR SdTd.

s agd RgiaR uwisfapft (Continental Drift
Theory Background)

AT P GeieaT gEUTTaR- @idt gumRt shifieh
BIGdTs gUlold WS dgd 819, Th. ot. ¢ (FB Taylor)
it 2j0¢ A& @it éfast fAmgarh (Horizontal
displacement) Heheu=TT UUH HigeH. U, ATd hral Je
g, a9 Rgiamed guronm (Improvisation) &
31%hs AR (Alfred Wegener - STt) Tit 8322 A8
g1 Rgid aifde gurdiuot TreRr Fa.

3fee (Aim)

a1 fAgiarar Sg31 Yderesa Yol sfagd sioo
SITfdes gam™E 95 (Global Climatic Changes) @
O T gidl. SR e sfdgrd @2 = Snft f@R
AfeN 3 ct, R gam= faum (Climatic zones) Waht
TSI GU=T TR3Nd T¥ehes 319d 3101 AT Yahr fafzre
TSI dolas! Seodl gamH aRfRIdET egva s
3T, U, g fawn f@R Afgs s, aran e s
fanfoa s1est Sfor i ag= 31 ST,

Tfaeieh (Assumptions)

1. 3B Y TS o Hl Wil UG shefraw
(Cretaceous) HT&Id G 1o, AR ARA &1 SIS
@A (Carboniferous) ®@d U gdl &
SIS 319 G hos.

2. f@ur (SIMA) grT sivrarst fater (resistance) T
ifdar f@ares (SIAL) IR ggeaul aa
(floating).

3. @ T3 3 YRTTUTYA S 5) ,
HENITRIA des A= 331 YIugH aHde 3iad.
4, HIEHATH WS Td YHNT Ykl YESTAT T
fqor  gamEdls el et gwdedS
(concentrated) gid. a1 UdE YHIST Ji-il uforam
(Pangaea) 31 19 3.

5. dl AT Ukl fR6 SSUH deoal 8idl, SaTe!
daraTET (Panthalassa) 3@ A1 SuATd 811,

6. aferur ¢ga weaTaT g€ (Durban) IERSEae fRId 8.

e ggamMnT=N 9 (Forces Behind Continental

Drift)

1. fagageres (Equator-ward) g@arariies Je:
g  fadgw @8 (Gravitational
Differential Force)

o w3aa3fadr 9 (Force of Buoyancy)

2. uffes (Westward) graaresianfis a:

gd onfdl dgr wRel-sigid} @ (Tidal

Force of the Sun and the Moon)

fAgiarsan ufehar (Processes of the Theory)

2. Yaarga R g8 (Flight from the Poles):
Rveer g T ot waasfiiea T a2
dfSar = armimed fAwfSa sorsmesis umT
@R=fAaT [ iRt ot (Laurasia/Angaraland)
ST (ATd T SR SMAReRT, JRAY 1for SnfRra aen
A FiT), R GAURSlG WG Msad ot
(Gondwanaland) ®ed 3 (Id gwE Sf o
SifeRfosar anfor sferfacan aam GHIE3T gidr). a1 q=
Wi s3ipaefie Reprt SR uroam= oRest At snfor
gRUmHt STEHTTTT 22w @3 (Tethys Sea) 3@ 1@
3Tgd IS, IS, I AT deflud Iusel
(Opening of Tethys) =Ug! sfia@s .

2. diewifer wWegrRrR AR (Opening of
Atlantic):
ft snfor oiRT opft ¢ @z fREfEa s snfor
HENIR (Atlantic Ocean) AR ST.

) https://t.me/PRAYAAS_UP 5|Page
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3. (Opening of Indian
Ocean):
WRART gHaehea MearET fHuRH g wihs W
BNTSL. AT Ufchaes ¢ofier axaret aaan (Buckled
up) ugA d quivet &g e Snfot AT fawTesarar s
ST, AT IS WRAH giasheur=ar sf@uiar TR
ST SIBUMT! fadt #gr™PR (Indian Ocean)
BUH 3fiaEa SId. BUH, a1 Ufchdan "dofies dg ghol'
(Closing of Tethys) 31&g! Fgurdrd.

Y. UUYTSTETET IaRd 9T qfafthes AgmR (Pacific
Ocean) saI.

O Lacysopmss brrasmes e

@s ggq fAgia™ QR (Evidences of Continental
Drift Theory)

@ gg- fAgider (Continental Drift Theory) @ihi®

JHE It get fAesd:

g. uddi fAfiddt (Mountain Building)
Il @il |1 oRM, AR gadgut JEron=a
ﬁmawmﬁﬁnﬁmwaﬁﬁ gdd ug
2 WAl dgAHe HadieR UsSocdl PRpedid
(Wrinkling) ufaffd@ @ra@. @ fRaewger,
UM EEiAT Yéles whsi-t (Leading edges)
gafd  onefl IAERle  AgTENR™ dhadreT
(Oceanic Crust) @ TEs, <A ol
(trough) @R @S IHER a1 gofld mes
(sediment) ST AT, WA Yeio TGS AT
Rid FeA (upheaval) e onfol uda wimi=h
(Mountain Ranges) [Afidl el IwR smRedr
afor gféror emRepr giw afYAadle searsge
SRR kit (Rockies) anfor ofdist (Andes)
gdardt At s, ar snfvkhent 3nfot R daerea
g fagageradles (equatorward) g@aSh e

3T (Alps) (Himalayas)
Tdqardt fAfddt st

. g sarid 3= (Origin of Island Arches)

e uffiedle gioueiend , a1 WSt
Ydehdlss heT & YHTTTAT IR 16 S[e5q IehedT
A8, AT AT sl AR Afgear fol g3 GerurgA
e gia warTaT (Island Arcs) S+ 161, 3gTEROL:
Sur, feffu, g8, v $fest sad.

. Sftars® qr1d (Paleontological Fossils)

3cwifesr AgTRMAT gl faham=iar (Atlantic
Ocean) JEABUNT YawAe ooy Sfamda
(Fossils) QRTiHed G 3TEdd.

'fSv1-ai fhe’ (Jig-Saw Fit)

yhR Jas (fitted) IS Ihdd, TH BhsE
I G dehs Y8l Siig Uehdd a¥ aadT I

. gdaidt yazn_es Syevlt (Geological Matching

of Mountains)

o Scaifedan uffe anfor gd fhrugten eardiss
gdd yunSiAed  (Mountain  systems)
JaEAT MU wehgrR@Uunm  (identical)
3Mesdl.
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a%!!&!m . 2. SIALgSIMAW!' !

(Similarity in Fossils and Vegetation) (Contradictory Views on SIAL & SIMA)
o gfeYor smRas=ar qd fham=arer anfor snfthasear o« f@u (SIAL) anfor f@ur (SIMA) Ti=ar
uffy fhaTaR sfesum=ar SsfiasA (fossils) Tddeiges Hisoo! Ad wrel el fAEma
MM gt Srasivined  (vegetation (contradictory) 3T&d.
remains) FHIET STe. 3. 3. qdaien RAffRard et ag7 RA (Insufficient
v. S ag (Drifting of Greenland) Drift for Mountain Formation)
o W32 (Greenland) 3rsig! gRadf 20 A =1 o U, o, femrem enfor oo  Ti=m
A af AR TR 3Te. fAffdtardt 32 a gy et sass @ g8 I smR.
¢. Sftfareh waeh (Tendency of Lemmings) AR GITST AT SIS TRST AATal.
. @RI (Scandinavia) IREST ¥ agTIETSl JTaas 96 AYY (Insufficient Force
Ul SffE (Lemmings) @ for Drifting)
SRR &< Uoaiit Sipdr  aiaird o WISl FSAHEE IR [Eld Roo g
3TeaT gfdeRe era gogreh ug<t 3re. 3Tfor dgret wReAY-3iteidia @ sifasra ot arrg;
. wrffdas wiogid  faarur  (Distribution  of YT d dTRA [ URATAT TATAET FAR
Marsupial Fauna) T siferen simawass S,
o af@ror 3nfihent, WA, SifefSar snfY wiskrcs ¢ SR 3d% §ds I@ I owd, R g
R a9 qﬂfﬂ'ﬂ?&' (Marsuf)ial) el YT gRYAYT (rotation) s TTHAT 3119 AT 314,
faamor S5 9rTe. 4. fomr-wt fhet srquiar (Incompleteness of Jig-
R0. BATRRE Fwdid faavur (Distribution of Saw fit)
Glossopteris Flora) o HHgABIEIS 9-IsEmS (seafloor reliefs),
. 9RE, T anfihert, aifeedfar, sieTfassr for-at fee quigul | (validated) g
wfl wiadr A 9T wrareRe AP e
(Glossopteris) A=  godd  faaRor

Iuaetft (Achievements)

& 2. o Rgid @ agar=an 3Md Ui IwR 2UIRT ufRaT

2. FEARE f@agma Y@ (Evidences of fAgia g
Carboniferous Glaciation) R. dNR=AT FAgididiss dgde gfaare (arguments)
. aEfe, wiess, af@Ur anfher, Huwada I S S adl, Irar s fAwumgarn

MR, ST anfer siefaSaT a1 wsied (horizontal displacement) #emadt faar
! = (Glaciation) (central theme) srRAH AT
S 3 'E“Ef fewrgr 3. @s ggArdt gedr yug Radda RAgiam (Plate
I SATGBAT, St TR Bl & AT Tehehtodl Tectonics Theory) wieRe 3.

T . yuz fRadfdra fAgia (Plate Tectonics Theory)
@z aga fgiaradis A (Criticism of Continental P! (Background)
Drift Theory) o 'yug’ (Plate) 8 3e3 TAUYH hrAfST YNBIME S,
g, IeEeTd! 7afer (Limitation of Time Period) &. faew (JT Wilson) it @2€3 7edt aTozasT.

. T RgAER, @ Foue wEitNta #heht (McKenzie) 3nft urehr (Parker) Tt afug
FHEENugT g& e, 8 RAgia @ gefen RadfRda fohd=ar srfuondiar (mechanism of

R wrfevor 39 A7), plate tectonics) TfaeR Taf el
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!(Aim) TR ! (Constructive Plate Margin)

o Yugih groaTes onf fafdy yug HwiaR (plate
boundaries) fafay y-wai=ht (landforms) fAfFdt
WE 01, g a1 RAgiar 3w one.

Tfaieh (Assumptions)

¢. . &. Rew g A4d, yug § =g (solid) sy
@R (rigid) R@reror TR (lithospheric slabs)
CEC RGN

2. 9ug gHSTaRUNR (Asthenosphere) Jeuu! fha
3rgd

3. yugi grears Wehfsast (Precambrian) ImargA
& e 378,

¥. o Agia 3 @ denfaes Seeuqiar SUmRd 3ime:
s qEArdl HeheddT MUl Agdes UERUM=
(Seafloor Spreading) HareaHT.

4. THUT A vHE Yug (TR, gei-sieefSa, S
3ARE) 3ol 20 T 9qug (3aT. Hf3, Hiw,
ATSTeRT, SATGT) 3MTad.

yuz fRadfdra fosar: ufekar (Processes)

(A) fafaer aqug = (Various Plate Boundaries) sJug
a1 (Plate Boundaries) fohar +ug st (Plate Margins)
Ad HgdrAl I9did, orul Jd faadf@dh forar
(Tectonic activities) ara @HieR gsdrd.

2. SUERY yug W (Divergent Plate Margins)

a1 R, HsY YU YHRHABUNGA TR AIhAT
(move away from each other). Y9FTIEA

faaasdear gaa™ (molten material) IdEa™
e (continuous upwelling) 814. 2 fAdaae
G UE B O IR FdH YUl §aTesT
(plate material) 5= 3d. BUd, T YUg HHSI

fohar areom@t =1 (Accreting Plate Margin)
3 WU, HIYRUMY, Sgdeh HETENRIT 9ug
i\ a1 3rau (divergent) WReUTRAIT 31T,

IGTERUT: 7T 3icwiteds T (Mid Atlantic Ridge).

Mountain Rift
Fault Range\ Valley
Thinned Continental Crust

B

2. SifAER 3yug HAT (Convergent Plate Margins)
gl R, @I YUg UHHRAA Aasdaa
(converge into one another) 3ol SR g9
yug (denser plates) @t asid=ar ugi@TH
(lighter plates) &fad giard. gAY ¥ug g 518
SIS d HTYRUTIUl Rt gd=ar @t ugiar
&fta giara. &afda glom yug sifdd Eieer (JaT.
afsiTs i - Benioff Zone - 200 fahft WSiaR)
Raeara snfor aRumdt ae glard. =g, a1 9qug
dimiem faemereet Wi (Destructive  Plate
Margins) fdhar urges €W (Consuming Plate
Margins) 38! TgUrdId. 3&TgYul: &féiur MR
YUSTETS! ATt YUgr™ &uur (subducting) g0

Subduction Zone

Accretionary \Volcanic

Thin Oceanic Wedge Are

Crust

Asthenosphere

3. ®UidRa yug WHr (Conservative Plate
Margins)
o R, g Uz ®Uiaka  fiTRdE

(Transform Faults) SIS YehAhT ST TSI
qehdrd (slide past one another). @Hs, ar

fSepmoft sraarh ARTARD g9 T o I ga
ATEY. ITST eheied Yug T (Shear Plate Margin)
feher waiaRa yug =T (Transform Plate

Boundary) 38! Fgordrd.
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CONSERVATIVE PLATE BOUNDARY

/1

Vit

=

PAA TS, 7

Lithosphere

Asihenp sfaari: el My
IR0 8¢
o

L

D ¢

Eurasian

3, Indo-Australian
<

Plate

\_ African N
y Plate

Prate~_/

Antarctic Plate Plate
Convergent Transfor
Plate ¢ Plat \
Boundary Boundary

(B)

fafdy syuz HwiaR FaR gomdt a=a (Landforms

Created at Plate Boundaries)

L.

2

SR} yug HHiaR aarR gl 34 (Divergent
Plate Boundaries)

JuErRt I, Y Uz URHGIURYH §¥ R
(FITHes ), A Wieis FY 9K gidTd:

o @Il AeH (Lava Plains)

o @Igl YSR (Lava Plateaus)

e HA-HENEFRE I (Mid oceanic Ridges)

« fta g8 (Rift Valley). 3a1. anfther wft a8
(African Rift Valley)

o fta SarergE (Fissure Volcano)

AffEardt quz WHiR TER o
(Convergent Plate Boundaries)

FfHaRt ¥, g qug trReme AEeda
(fomTmaTeRr<t &), A2 YUE=AT YBRTIIR @TSte Y&
TIR gidTd:

(i) 78R - HEETR (Ocean-Ocean

Convergence)
o I uRFIG, Ardera: S gdar yug FH
=T yugrare! éfdd (subducts) giar.
o JaI. o yuerars dfafthe yugr
ot
TaR gomY y&=a:

o W@sa (Trenches): WRAfkhe yug o
YogrEaTe! aftd e alRasT @ss

(Mariana Trench) dIR ST 3118,

o gha &ue (Island Arc) snfor R sieanfa
Sarsrgd! (Submarine Volcanoes).

o a1 FSHAAE gaagg (Indonesian
Archipelago)

(ii) AEEPR - @@= 3IfATIUT (Ocean-Continent
Convergence)

o I URRAdE, SIRG gl AR &had
&l gad=r @dt waarErst (lighter
continental crust) k4.

o 3. af@or MR pugrardt Arsram
Yz &ger (subducting).

TaR TR Y&
o SareTErET I8 (Volcanic Eruption).
o 3<I. AR HfSram™T (Mount Fujiyama)

o SartaTE! FETH (Volcanic Arc).

o Jer. ylfthes R 3its wRR (Pacific
Ring of Fire)

voicanic arc

xx
oceanic XX x
lithosphere ,.*' o
\o.o & A
3
°
: o ;,»'ﬂ
< !
\\o ;m
N0 of crust
N
\_‘\ 5
\ \\ o
\-
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o W@sa (Trench)

e TH Udd. IeI. 3SfSie udd (Andes
Mountain).
3. @8 - Hs afawRur (Continent-Continent
Convergence)

a7 yRfErda, eene & (Collision Zone) dIR gl4.
gl TF GATSIID el hadies] deT USeardss
(buckling) sr&ia dlad= (high-intensity) @t
ydd (Fold Mountains) daOR gidrd. 3e1. ssi-
Rfeaa yug st R yug I ToFR
ST fenmearh fAfid enelt, [Se get-sitefoa
YUz PP Yuzrard afta e

®UiaRa oug HwWisiges (Transform
Boundaries) SIUrdigl YFa dIR gid ATgld.

() RAgiart wrwumed (Mechanism of the
Theory)

Agut  yuz HWislas  (Divergent  Plate
Boundaries), gfi=r anqd aw f@lerE  (Hot
Magma) USHTFTehs Idl 3t o= gidl. I dedl,
sfAart yug wHwislaes (Convergent Plate
Boundaries) 3¥os YUz @l &fd g sfor
IEHRTIGH AR 3R fhaiier @t saoear afsits
si9Hed (Benioff Zone) Uigaearer & fadasdra smfor
AoRT (excess magma) 3Edl, & SN YUz
Hiiciaes RIoRard diesst (magma vacuum) d@R
g, @ ddod guaErdl, fEr yuz Wawde
sfafea ReorRE gEvrEws MErt yug HiHs2
AT HUATH eald !, SATS SHSHTTHEROT Fargidr
(Thermal Convective Currents) =7 gldl. § udrg
YUSAT Wil 3 EdId S0 d gdie Yug gadiod g
(complement) a¥ard. & doheuT o2k g (Arthur
Holmes) it Aisch gl

Plate

Continental-continental convergence

yuz faadfAhia fgiard R (Evidences of Plate

Tectonics Theory)

|thosphere Trihch

" T
p = =

. Rty yuz Hwisas fRfdy gwuih [ARFH
(Occurrence of various landforms)

2. ufafthes R 3ifes wRR (Pacific Ring of Fire)

3. Yug HHicges siesun=ar udd I (Mountain
ranges)

¥. Yug HHivas gsur=an saresrgd! ikt (Volcanic
activities)

4. HHads UHRYI (Seafloor Spreading)

& YRISjeIehed (Palaeomagnetism) (I12 TEHRUT g
THEde TIRUTRATS! fae 313)

yuz RadfRda RAgiaadies dar (Criticisms of

Plate Tectonics Theory)

. SWIfYTRUT wargit (Thermal Convective
Currents) Jahea-T G3rT@E (doubtful) 3g.
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2. & Q % (Precambrian) HGEsUYA  YUg % ! (Plate Tectonics) !&

godTd ! Ao = geffear R wetewor 3a .
3. 7 g oidfd-yuz saerEer (woea, &
glewied 3 TTdd 311) TE FvATd SAFRAT 3T,
8. Yughedl gradaTST aaa@dr &) (Varying rate) @We
HUATd gl Fgid STt axdl.

yuz RadfAdra RAgiarar sussht (Achievements

of Plate Tectonics Theory)

. AT i IR (Answers to Wegener's
questlons) - 3hs AT Wg dgd Rgiam
JUfRIT Fecdl STdadeides dd aei=h IwR g1 RAgid
&l

R. oimifd s=i@ #Agw (Importance of Internal
Forces) - ATl RIgAaR, @siwn goarsardt
JI3TR TG I8 GA=T drge-T Idid 3¢ A
g Fxal it gedear sl a4 (forces within
the earth) s g gaft sied.

ufafthes 1 sith wrR (Pacific Ring of Fire)

Ufafthes R sits wrR (T101 RA Sith R et afiR-
uf@fthes ggr - Circum-Pacific belt &gt o) &
ufafther AeramRT=aT @=ardts (basin) T UqE 9 rT
g, ford s w7 yehy ot SarergEaT Id giat.
AR Bo,000 faht faEaRT=AT Teht Hicam atsar=ar AresTear
(horseshoe) SMHRMG I UMW HEANRI
@il (oceanic trenches), ﬁw-mg!?ﬂ CICis)
(volcanic arcs), Sarsnga geegi=h (volcanic belts)
T U3 B4R SATSTHEL 3Td (S STTTeites |fehar Sfor e
AT bu% T&IT TR 3MTad). SHTde AR 30%
Yeha I 7 Sifth hRR uecamed gidra. faT oife wrR &1

Sea Floor Spreading

) https://t.me/PRAYAAS_UP M|Page

3Te. I RIoTaror yugit gTodars ol caae gid, faziva:
HENITRI Uz S¥lddiodl @3 yugiars &fta
(subduction) gidTd, Sares & fokar T=d.

Normal magnetic
polarity
(]
Reversed
magnetic polarity b

Hades TSRO daheasm (Concept of Sea Floor
Spreading)

A YERUML o1 Taued gt @9 (Harry Hess)
it RR€0 T E3TehId HISHI. &l Teh 33N UfchaT 31Tg, Sit
HeY-AgATRI iar (Mid Oceanic Ridges) @3sd. a1
fSeproflt Sarergd=T g adla weara @9
(new oceanic crust) TR gid oMUl FR & e
WARIA R Whd (moves away from the ridge).
3UERUIges (Divergence), domd & (Tensional
Forces) fafur giara onfol @@merur (Lithosphere)
fasifa (fractured) gia. ko, BioRE (Magma) @1
fasiHe @R A4t (rises up). I1 RierRar=n afiiarong
(Solidification) fi= W¥gas (new sea floor) TR
gidl. sraeRumges (divergence), S @sa& (older
rocks) TR0 SAUGA SR R STdld, R A9 @seh
(younger rocks) U¥RUI &FATAT S@& 3MeBdId. 373
YehRR, HEI-AgMENRIY T J1of Tl shaard! |Tdeam™
AT gid. arem Tggdae gwRoT FBUrdard.

Hade URUMGH M, R JURT Rord  aftvas
(solidification) givargdl gedflear sHadhra gm=h
(Earth's Geomagnetic Field) gt (polarity)
gRUT Shdl. JTHaR, SITERY &<t (Diverging Margin)
SIg! IS w9 gadhia gdaaa (Similar Magnetic
Polarity) @#ieR 92 (parallel bands) @sained faga
Adrd. defepraudd g ufehan g& Afded Hea-AgnR
(Positive and Negative Magnetic Anomalies) QehieR



TR T

Wm

(Sunward side / Day Side)

(Palaeomagnetnsm) 3 BUATd. QRIGjahed & YUg due (flattens) oxdd. R, d gaten favg age

faedfda forar ool aqgdae usRomET U Ag<arEr
ORI 3Te.
YHdhd (Geomagnetism)

The geographic North Pole is a
magnetic south pole.

Magnetic
field lines

gedfiear myamed (Core), fasiva: fAdhes (Nickel) snfor

(Downward side / Night Side) @1 dToTdATd
(stretches).

@Ig (Iron) ATARwEAT Sig Meties geahi=al (Iron group  gedfiear gaehra &=md wewa (Importance of Earth's

elements) RAysdgss, gt v e

(giant magnet) ad+ &d 301 IR geefiotad! gadhra
&= (magnetic field) Rafor gid. a1 fRdeT yHaswa
(Geomagnetism) 3/ =urard.

g gf@or ga (Magnetic South Pole) gedt=r
Wi 3R garsiaa (Geographic North Pole) 31T,
&R gahm I ga (Magnetic North Pole) gedfiear
Wi afer garae sl dadr onfor wimifes
Jiermefis @i- e (Angular difference) 11.30,
gl Idl. AT gt gada st Regrardh
(Declination) fasiTredt v site@s .

a1 gad e RfAdR Tdteur st fAgiagr
(Dynamo Theory) 3<# &R fad Sird. a1 Rgargar,
Mo fRROMRT (rotating), SIfR™™® (convecting)
3nfor faega wameeh (electrically conducting) SR
&d (fluid) getiiadt gahia &= e Saal.

o 3MTE3IUYl, gl gadhia & ErSieuHTot rm:

o JGIUY, YA JahE &F  Yelheral
(Geomagnetism) d@iER, fA=ne gawran
(Giant Magnet) &AM, gfivladt Mo
(spherical) snfir Twf@A@R (symmetric)
TSI §4.

gadhg 3marur (Magnetic sphere) ol gedien
GahIa HATET 91g] W, ST AR S0 ad- JaigR
fdf3a gid. "R ar=ai=ar (Solar Winds) &u1d QaiargA
Juik faga ot (Electrical particles): gedt=n

Magnetic Field)

. ¥R argiurgA wvemor (Protection from Solar
Wind): g &5 ®R ar=gineF (Solar Wind) Jum=a
SmafAid woniurgA (charge particles) gedt=n
IATERUIR 0T d. § 9 agasiarET (Solar
Storms) 3&d i R TeAURgH et TR&T hid.

2. wnfesfAmé 3wl (Use for Navigation):
gIhRATAREAT (Compass) ARG ATeErs!
(navigation tools) g AgwaT 3TTs.

3. s dare (Radio Communication): g f2ai
Harer™réY (Radio Communication) 3Uge 3iTe.

¥, RRT wehrm=N fAffdft (Creation of Aurora
Lights): gerrarumges (Magnetosphere) gi=gl
gaiaR (Poles) SRRT f&d (Aurora lights) (St
garer  SRRT IRfsa onfor gfetor garar SRk
SR d9R gidmd.
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U1t (Introduction)

@sa (Rocks) g gecit=at shaard (Earth's Crust) F&yd
"gesdh (Fundamental building blocks) 3med. d
AT USRI R gidTd oY a aefieneor siffrer=a
(Igneous), M (Sedimentary) 3ol wuiaRd
(Metamorphic) 331 UhRAE & SIId. ESHh ThIGR
(Rock Cycle) @@ Tad gluR ®UidRor gedd nfasfies
W=y 10T A asrrepfaes wfekar g3fad.

yawnes Ffferor (Geological Classification of
Rocks)

fAffiden ogdigar @sa™ @9 uerRmeE fGueH &
SIGH
g. s @ (Igneous Rocks)

R. T @k (Sedimentary Rocks)
3. FUidRd @s® (Metamorphic Rocks)

R. WAfAe @seh (SifFs=a @s - Primary Rocks /
Igneous Rocks)

o TGN § Yl Shadldic Haid U TR T3S
s 3, d I Riorarar (Magma) ¥z gloar
JIR gidTd.

o fAffd uferar:

o fRa=aer Rera gedtaT 3d
(sia¥ft/Intrusive) fahar ISR
(afg¥dt/Extrusive) o9 g7 whiedhlgpa
(crystallized) giat.

° aﬁ’rgﬁ:

o @diur (Hard) snfor @wfedit (crystalline)
TG 314,

o o aRa (Non-stratified / e SrgufeId)
31dTd.

o d chamwafarfga (Unfossiliferous) 3m/gard
(BRUT & TR NS degT SHagetan A s
Fegd1).

o fadgrur (weathering) 3101 3mgaRor
(erosion) T sdid ufadees (resistant)
31T,

o 3R UhRAT GSHITTS! SR

(base/foundation) IR &drd.

(minerals) 3T

. WRa wsw/fgdas w@s=s (Mo @=F -

Secondary Rocks / Sedimentary Rocks)

o AL § WSk YdUgA Sife@ad srEaedn
WSHIUH U HMocdl Mesrar (sediments)
g 3ol d@diss g (compaction) AR
HGIGH

o AR ufehar:

o fagrRuT (Weathering) — 31geRur (Erosion)
— ggaIgR ®WSiaR (Transportation) —
=9+ (Deposition) — ddiz= snfor QA=

(Compaction & Cementation).

. afargd:
o UIEURUMY TWRa [/ R w4
(stratified/layered) faard.
o oifAs Wsoidem A% onfur et ufaRieres
3rgdrd.

o A Sflamw  (fossils)
JT3NY) Y JhdTd.

o TBAT USRIER #1 31fl did (texture)
3ol

o d dgakal ®fDg (porous) M U=
(permeable) MA@ (ST WISIURHIEATS
Hgar).

o U (dw), Aufifes ag snfor e
SN g Ag<drd 9IS (reservoirs) 3iigd.

e JUYRIR:

o @féa (Clastic): SR WSHAT FhsdiaRgH
Tiee  (argerA/Sandstone,  3@/Shale,
diERe/Conglomerate).

o rErfAe (Chemical): @fRsti= sagqong
(precipitation of minerals) TR TGS
(fgg  #Hs/Rock Salt, fiw#/Gypsum,
g-@si/Limestone).

o Wf2" (Organic): Gsfiai=n sEFWURA TR
oo (ieddr/Coal, @g/Chalk, STtad E@o!

(g gt /o
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vaee: WoIe, foifaret 3nfUT eaed 4 (Rocks: Types, Formation, and Rock Cycle)

(ores) gradra
(31, TTSered heOur, Sqiceded SBig Sfor

).
o IO UATSC, ST, SRIREE, s, Sifsdfzam,
A




[Fossiliferous Limestone). i ¥d (Characteristics of

o IQIUL: AIGHIRA (Sandstone), 31 (Shale), gr@st Igneous Rocks)
(Limestone), @@Re (Conglomerate), ®iadar . WiAfAe @s& (Primary Rocks): g gedter @afa

(Coal). UAH IR SIS Tseh TN AT WA @seh
fohar SI91er @seh (Parent Rocks) 31&g! Bordrd.
. TIYRUYY, o AT FdTd 30T groft gieard gier

3. getas = (®uialRa @=sw - Tertiary Rocks / (joints) anfS STimeR (cracks) @d FER fERU

Metamorphic Rocks) (REFe 29).

o TR Sigl Wil (sifea) fhar f@dfaes 3. @reides, didareradd gaierumean aRfIdge d gas
(reT) WSk Iwrdr (Heat), g1« (Pressure) fohar A3 Bidid &l T Hed (spade) Fgsyut @UH
TS UfhdigR deaa Sdid, d<gl & W adR FTedT Id. 3. SgTee.

HGIGH Y. B @sch hUHY fohar Thich! emard, S Rory fohar

. A afar BIgTAT U8 FIUITAT &R (rate of cooling) A

Y. SR [Adesees ged gedtan GBHITeR @Rid g-lyd

o Rorarm wusls FEd  wdiawo ST, TR B A0 St Thides R gard. Ia1. J4Tee.

(Contact Metamorphism). ArSwe, S Ridesdean geaTeT qedieT aid s aTaTd!

omwmmﬁrﬁaﬁﬁiﬁuw QI I8 3!, ) As ol sifdes whicsd aar
SR Rk  w9iaur  (Regional giard. 3aT. JSe.

Metamorphism). 4. TBTAT WSehivHTU IT WSehiaed 2R (strata) A9dTd.
Y & AR A9™HG &R (chemical weathering)
i . it gRomT gl
o AT Y5 WShiaat (parent rocks) d FAT  ierrg ShamEE TEaE.
sy aiferes WgpfAe (compact) srara. ¢. FIOATE SAfFreTr @sewmed ave A aieatdh we
o o &RA (foliated / wRiweA) fhar ety died. & J&< 98 giUl, TR0l (expansion) for
(non-foliated / fazTres) 31 3rehard. 3Mgaq  (contraction), oK$ HRMG  (super
o WS gReges ATAd weficd agdigom / incumbent load) %mqwmm
¥@ur (banding/lineation) g a4t 3. d gl sarergd el AU s,
' 20. &1 (iron), e (nickel), whieTee (cobalt) aiarRE
o TR @RS fawfa g% wwad (3. g @it SISy eahimed esdrd.
3ryeh/Mica, e/ Garnet). 2%. d gaiaRumaen (folding) AT (faulting) sifdes
o d féehrs (Durable) 3ot eRuMeT ufaRter Uqul (prone) HdTd.
3T,
. SaETER: sifrerora @i arffeeor (Sufdgar)
o ST WSHIURLA: I — AKH (Gneiss);  siferemr @es (Igneous Rocks) affereor @ aploran
duTeT — A1 (Schist). REepToft TR ST ATeR SRR S S e 3 S

o TSl WESHURT: TI@S! — WIRR ¢, Ifgddt sffsra @ss (Intrusive Igneous
(Marble); 3 — e (Slate); IIGHERA — Rocks)

Faslse (Quartzite). 8 @ew qeften ygewmEet Rerare (Magma)
Jg gUgE oMfol ENYaIH dIR  glaid. il
3ifreT=a @s (Igneous Rocks) TSl QT des fedl, e wd weReT

SifeT= Wshived a1 Wsahid Whfesh Hald #IS

SifeTg Wse ¢ Rasde Yurm= g (I T

Prora/Magma 3nfot Sregr/Lava) s g, EF-ﬁ‘IHT-I .
3Tfor WRfehleRvoT SIS IR §idrd. 341, Jrge efor - ° A geles IUfIUTST ched STTel:
.
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(1) @sa (Plutonic Igneous
Rocks): & Hald Eidar 3/Tcha Sif-eTg WS 3MTed.
JrAd "atd "1 @Whfed  (largest crystals)
Jeard. d Har fAffdfad (soil formation)
UG A9dTd. 341, ¥1se (Granite)

Aegadt sife=a @sw (Hypabyssal Igneous
Rocks): 3 Wsdh Yeafteam gquumm=T ST @ref
WSHIUET S 3l Iid Yelo Tiieaur sdaifsd
(Batholith), &®ifda  (Laccolith), ey
(Lopolith), ®eRifer (Phacolith), Hie (Sill) snfor
B1$h (Dyke) giarwE fafde sfasdat o-wumed o
4.

()

Kenneth A Bevis O 2013

/ & Pyrocastic deposits

Intrusive (Plutonic)
Ignecus Rocks

Slow cooling rates;
Large crystal sizes

. AR sife= @&+ (Extrusive Igneous
Rocks)
% Wsdh qdiar YBUNTR daw 10 Rdasaser
JlgrT s glvgE 3fol g-yaq™ daR gidid. o
I Wit sarengde SawerE (fissure
eruption) TR gldd. §d UhR=T ST
shined I Whfesh Hald @@ (smallest
crystals) 31dTd. a7 Gele Il cheh STTd:

(81) =hless uhR (Explosive Type):
o YA Whiceh SATSHE! =Y dIR gidTd.
o 3qI. sarsRd! 3ig (Volcanic Cone)
(&) 31T UhR (Quiet Type):
o I AU BIegl STex Ug HFU dIR gidrd.

o 34l STgl e (Lava Plains) 3o STegr 4R
(Lava Plateaus)

2.
R.

3.
8.
q.

&.

v fows éig M Wsh (Sedimentary Rocks)

Ml Wshidl  dfREd
Sedimentary Rocks)

. d @Rd (Stratified) fohar 2R TS S dTd.

. AT g it g Siiasd (fossils) Sradrd.
. g AR 4% Qael gafd J1aT g8HAT (surface

g0,

@ sh (Igneous Rocks

and Associated Landforms)
A= @i Ue3d frer=a @sahi<an fagromga
(weathering) @éi® &Y (Landforms) daR gidrd:

giea® (Hogback) emfor ad%er (Cuestas)

Fifofde gae / dewgy / smuuia gae (Batholithic
Domes/Patlands/Exfoliation Domes)

#41 (Mesa) oy &g¢t (Butte)

SaresE! 73491 (Volcanic Mesa) 3ifor &g (Butte)
ST (Rectangular) afmfer weahr
(Hexagonal) Stawonet (Drainage Pattern)

21 (Tors) (FT1Sc @Weohid 39-9E Gobh)

et (sediments) UHARROTS
(aggregation) snftt Edlswmga (compaction)
JIgHRA (Sandstone), TTEE! (Limestone) 3TaY.

(Characteristics of

area) &Jdrd.

geahe (Component wise) gEH d searar (Crust)
Thkd 4% YT S-1adTd. IaRd (4% W Sifer=g 3Mfor
M3l hurfiar  3hR - (Size of  Sediments)
THgfeh-T=ai<aT weiurgA (littoral margins) e
@i (sedimentary basins) dgrhs &t gld
ST,

7 @eohiAed Whicah (Crystals) eed ATald.
Joifoy, Jaify, Sufey sard sfadd = ar
WShiHed e ATeid.

. i af@dadge (Porosity), 3s1& (groundwater)

MIAT WShiAS JIdas Siid.

M @R (Sedimentary Basins) & dcifead
3rfor A4fifer arg=an (natural gas) TSNS HHTd
&3 (potential ground) 3m&d.

ATd 93 (faulting) §id AT81; 3¢, AT eTenvol
(folding) i 3mfor & gt gdair (fold mountains)
ST .
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Tl g UhRR (dT8h HehIJHIR - Based on Q mgm(Causes and Agents of

Transporting Agent) Metamorphism)
g. SIS MB™ Wk [ SSle @sad (Argillaceous o wUiaRUm=f ug@ &Ror (Major Causes): SIIEMET
Sedimentary Rocks/ Aqueous Sedimentary yarg (Lava inflow), dfea g@ae@  (organic
Rocks) movement), *ffde §& (geodynamic forces),
. TR e aRUR e (Transporting agent) g faadfdr f%h‘qT (plate tectonic activities),
T TR T3S WS SIS a1 (hydraulic pressure) gl
o (3) Wl e @ss  (Marine  ° ®YiaRU™ W& &R (Major Agents): SSrdl
Sedimentary Rocks): 9/ 4R T3, (Heat), s (Pressure) 3nfol yrmafAes wfehar

o (@ = wme™ @& (Riverine (Chemical Reactions) (f=fva: 1avr/solution).

Sedimentary Rocks): AT ATEHATIA daR

ST, ®YidRod UahR (Types of Metamorphism)
o () WAaNa M @sah (Lacustrine o 37 SRiaR YR, FUideomear Ufsha 3ifers
Sedimentary Rocks): SRIGI=AT dIdTERoNd qiaror  (Thermal Metamorphism), wfae®
(Lake environment) daR STSa. ®qidRuT  (Dynamic Metamorphism), &
3. arcitef @seh (Aeolian Sedimentary Rocks) wqiaT (I-Plfld:jo I\tll:tamolrpr'\\;lsr:\), m\ﬁlﬁz)ﬁ
. ) FIAROT ydrotherma etamorphism),
. amn:ﬁ (winds) a1g smorciear aregeat (sands) dush ®Uiaeur  (Contact Metamorphism),

HEAIGH & @SS TR Eidra. uref3les wuiarur (Regional Metamorphism)
o o HHEIT: 30T 0] shlsaT (arid) W33 GBI SATGIAE TR hes ST,
e UaleRUT a@Rum=T "eshiAT (consolidating

agents) HHARAGeS, § T M @ShAA Fald ey o (Rock Cycle)

FHGAT NI, I1. B (Loess). S N— R T L T m—

o (32 femmdisr=a (Glacial) MeTd @Weeh S0 AT (grffrermr, Mo, ®UiARE) TEHiHET Fd T
gepRi Aifgdt (a) & (e) A& amg, Sit I ardief gﬁﬁ@qu@%wwmﬁ

SehiUeT JTes! 3T ) 9T UhRTd HAT SG3d! & WE Hhrd. Yug RadfRdm

o (s1) fRUadfls=m mer™ wWs+ (Glacial fhar (Plate Tectonic activity), a@9 fagror
Sedimentary Rocks) (wegthering) 3nfor  3rgerRuT (erosional) wfehar

o (a) ur%f fguie (Lateral Moraines) r@::m:l?:l )m W?%H geromEr ! (continued

o (o) wem fgvte (Medial Moraines) yeng :

o (3) yrda fgwite (Ground Moraines) The Rock Cycle

o (3) 3icg fgulte (Terminal Moraines)

®qidad @se (Metamorphic Rocks)

g 319 Wsah 31ed, o fdwed (disintegration) 7 gidr,
I @Weamed  (form) fhar wamafAes @A
TEHSS 3led. & Wsh e, M fahar snrd

EUART TSHUH IS IR §1S> IehdTd. Melting
. TUARA @WewHi FE IJaweRo: T - AW Sedimentary Rock
Gneiss), S - e (Slate), @S - TFRR Metamorphic Rock|«—mr . e

(
(Marble), @tesar - Thrse - fger (Diamond) et Chemical Fhusds
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4, (Geomorphic Processes)

yarrpfaes ufdhar (Geomorphic Processes) Ut
geftear geurTHt RAffd ol Id age asgm
STUTITHTSl STEEGR  STHUMAT Ufehal gid. YaiTepfdes
gfthar  Sidifawi=a  (Endogenic) 30T Sgeg
(Exogenic) s&siea ATEgATdA E@®d (Landforms)
31O 3R AGfifer AfRIEd TR Fard.

siaifast=a ufehar (Endogenic Processes)
g1 ufchan Sienfasi=a deiga gedi=an o1rd gsdrd.

o T TTATHe (constructive) W=UTAT ST 310
adrd

. TR g affeoT 3 ST

2. ¥4-39 ufehar (Diastrophic Processes)

1 ufcka #ig TefiaT T (gradual force) geat=n
Faaren  waffa (tangential) fhar  éfaw
(horizontal) greaTsiiges giard.

(e1) @sfwiores ufdsar (Epeirogenic Processes):

o gr@sHT (Continents) fAwfor shzom=ar ufshar
3MTed. (3T gTodTs g TedTg adTd).

(%) udafA=s ufdhar (Orogenic Processes):

e I uyddaiEm (Mountains) fRafor sum=n
gfchar  oigd. gdafAfdddl  (orogeny)
WIHS G TR Fob 3Ta3dh 3Mad:

(i) amor a5 (Tensile Forces): & s ueRfaef
(opposite direction) a3 &R &AM, SIS
shaara fA@=a (crustal fracture) st A=
(faulting) gid. fadwamsft Tefdd = gost wifta &
(Rift Valley), 3= (Graben) 3701 7€ gda (Block
Mountain). 3g1. 3ifthshdle U Rue S (Great
Rift Valley of Africa), TuAeli sheh BR¥E Udd

(Black Forest mountain of Europe).

(ii) Heprwr s (Compressive Forces): @ &
TGl IR Frf FdE, SUS weadrd a@Bur
(crustal bending) 3fol adtawur (folding) gid.
FSIeomEht Tefda @ &u st adt ude (Fold
Mountain). 3e1. f@wr@a (Himalayas), siesd
(Alps), 3R (Rocky), Sidtst (Andes) st

2. (Catastrophic Processes)

a1 ufehar s (sudden) snfoY i semS ged@
37foT ftsa hreaTadia Geft fagdt (deformation)
fmfor Hvdra:

(e1) SareTgEET 3¢F (Volcanic Eruption) (3)
4ehd (Earthquakes)

agrer=a ufehar (Exogenic Processes)

T ufchal A d@iHS USdld, St ardTaRoTgA
(atmosphere) e 30T 3T (temperature and

moisture) I fafdy dateHiges FAafor glad. @i
3FTd1ed ufshar (Denudation Processes) 3&gt
Burdrd. 1 faamsrerY (destructive) WU AT
(PRUT AT IT - AN UIEIRRUT THedTd). AT i ThR
3R

2. faeror ufdsar (Weathering Processes)

2. emgaRur ufehar (Erosional Processes)

3. 9MaI¥s giegrs (Mass Movement)
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U1t (Introduction)

SarergEtaar (Vulcanicity or Volcanism) a1 Shed-d
<1 g4 ufehar nfor geaian 933 gidt, Saiied faasss
@sah g4 (molten rock materials) fdhar RPloRT
(magma) gt saard @R At fohar gEHURTR SitaeT
STl (poured out). I 3 SaATERE Iga Siddd
(intrusive) fohar afg W&l (extrusive) TRET 317 37ehdl.
SarergEt fehar (Vulcanicity) @Tsle yeifddia ge-ih
(geophysical phenomena) H&faq 31ms:

g.

moe W

SarsTgdt (Volcano)

4ehd (Earthquake)

w01 gTUaT 3R (Hot Springs)

et (Geysers)

RERTed (Fumaroles) (€R-3si 3R)
Raeran sarergE (Mud volcano)

Sarergd! fohd=ft &Rt (Causes of Volcanism)

g.

yuz fRadfRdra frar (Plate Tectonics): yug
faadfhra foran SararE fhd< gafd aivg weteor
&d. fafaer suz i aft Sarengd! o et
(sites) 3mad.

glewdicd (Hotspots): Ira1 sierfd-9ug Saranydt
(intraplate volcanism) 3™&g WudE. ad
gdoTRUNdle  (Asthenosphere) RoRETn
(magma) fAffa @ld swod waRUA 4=
(mantle plume) ¥@IfldE sEad. ST RIoRT
AereRonmada  (Lithosphere) digdl, dwr a
Yueme ReRE™ sidds= (intrusions) ax=m
{33 ursadt snft ardiss el Riery arer ugH afeha

Over millons of yoars,
2 1Nan of (hants toveme

) https://t.me/PRAYAAS_UP

e (Hawaii
|sIand) ﬁqﬁaﬂg‘m (Reumon hotspot).

SarargEt (Volcano)

SareTE BUst Uak arfeit (vent) fhar Susda dls
(T MSTRR fhal Saessias MBThR), SAA daal

arg, UTogTdl 9Tk, gawd @il U Wshid ghs
g i dte ARG JEHNTAR dATeR thehed SITdId.

SarsdE g (Components of Volcano):

. SarerEr 3ig (Volcanic Cone): & wemadt
Sarergel arfghsiadt (central volcanic vent)
;ﬁrha (accumulated) @@ Sa@HE!  gare

Wﬁlﬁ@ aife-ft/dis/qa (Volcanic
vent/Volcanic Opening/Volcanic mouth): &
Ul 3%g TSGR (narrow pipe) gefi=ar sidifd
TR SIS S 301 AT SaTaHE! gare aex
thehes STTdTd.

SaraTE! 6t (Volcanic Pipe): gt aw Rdesas
qﬁgraf gefieaT ST Sl afeftada argT
Saergdt &E (Volcanic crater/Caldera): 3
SaerEl afgfie fdaRa @=su  (enlarged
form) s/ q.

Volcanic Crater

Volcanic Pipe

Saerd Fffaror (Sgwrar YRRIGER - On the

basis of mode of eruption)

(A) wemadt 33 waR (Central Eruption Type) fasar
Whitesh 9ah UhR (Explosive Eruption Type
Volcanoes)

T YhRTd ThHIT Ee BT aTeR Al
2. gaTsa UK (Hawaiian type)
2. RIS UehR (Strombolian type)
3. gehid4 UehR (Vulcanian type)
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S.QW(Pelean type) (Mount Kilimanjaro - g) g!

4. 3gfeead UeR (Vesuvius type)

(B) fta 3¢ wehR (Fissure Eruption Type) farar
3id SareEr (Quiet Volcanoes) fdhar AR
Sarsrget (Effusive Volcanoes)

o I YHRIA WIHYA wregl Syl dTex Adl.

2. @I I¥ fohat @1t warg (Lava flood or lava
flow)

2. iRgert warg (Mudflow)
3. I (Fumaroles)

(C) <& oimfa SaengdEt

Volcanoes)

o 2 UTOTETSIS AR SaTSRIE! 3.

(Subaqueous

(D) arg=u SarsrgEt (Exhalative Volcanoes)

o I SAGHEHAS arg (gases) g SAGRE! garfE
TGS WRT 31l

SaTeTHER affevor (ST weEadigar - On the

basis of periodicity of eruptions)

. "fdha sarergEl (Active Volcano): Irga ddd
SOoEl @Tgl, 9, [@ U gahsdien
WEUTdls ugrd S8k Behed SIdrd. o QIYROTU
ot DY SifAErdt oquz Hiwislaes onfo
glcWicH d UTaRUT YEiSIdes 3Hesdld. 34T, ATSE
RIS (Mount Stromboli - geet), A1dE Tedr
(Mount Etna - RAfAH)

. g Saergdt (Dormant Volcano): 33&H®R &
SIGHE! Flgl HId 3Md glad ot vfdsardis
Saahrdt divrdig! R (indications) R =g, wg
d e TU f@aauvt (violently) S8 Fard
3g1. Ade BfSam (Mount Fujiyama - SaM),
#F de SarengEt (Barren Island Volcano -
3igHT= 3ol fAeRlaR)

3. 7a Sarergd! (Extinct Volcano): vfasara 3gart
®ordigt R T9dd. SaemE $E  (Volcanic
crater)mmﬁm%mﬁaﬂﬁmaﬂ?m
(crater lakes) @R gidid. 3<l. HISe fhSIHISIRY

SaraTE! (Narcondam Island Volcano - 4Rd)

Sarsrgd! uered (Volcanic Material)
SATGTHEAT 38ehTd TR USuI=aT ugrafa diF 7% R
3TRd:

¢. argey yare (Gaseous Material)

qid grogTt ark (Water Vapour) 3ol e
SHSHTaTES, TR JHiGIEs, oY
SMSHIAgS, TASRIGH, hlEd  HiAleiIEs
iR fafdy arg aTfde srdrd. sTex gsun=aT Ut
IRITHT GAR §0% d R0% T GTUITT AThT ST,
gt 9 ge Siarsd (Phreatic Vapours)
(ISR UToaRjes daR §Ium) offol e
ar% (Magmatic Vapours) (RieRurdis qoams
TIR BIOMRY) 3131 WTTiHe [JUFTST SITa.
. gawy uerd (Liquid Material)

gq BIerRE (Magma) snfor @regr (Lava) aim
AP glAl. el YBURTEGle  fadeschedr
s g1 RIoRT (Magma) Burdrd, &R a9
S gl gEHRTIER 3HTedTdR ATl @il (Lava)
BUIdld. fddosear ugiained sacea fAfSs=ar
(Silica) wwTomEaR SUTiRd, STEr Yeies aifiehur hes
SIGE

o oimauHf @regr (Acidic): ara fafesehd vmToT

§4% T&IT ST 379

gl Il Sid 3919 (more viscous)
I df wHt yardt srdt ot IR
& 3iaR aIdl.
o &ryHT S1egr (Basic): ara RS vHor §4%
e st srad.
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» B Il 39 (less viscous)
31fres wargt (more fluid) 3redt, IS at
HS iR AUl

3. @y uerd (Solid Material)
i1 gehsdieaT WReuTdIe garef (Fragmental) fohar
UrRIgo@s gard  (Pyroclastic Materials)

3T U, AT MTRRTAT decdl hATTHR
(ascending order) @ aiffexur  SaTSTHE

gfdwor  (Volcanic Dust), saergeEl @
(Volcanic Ash), Sfaesht (Lapilli) (@8m @ws) sifor

Sarerd! afa (Volcanic Bombs) (A18 Jehs) 319
hes ST

SarerE™ sInTfae faaror (Global Distribution of

Volcanoes)

SaTSgE! gedtr haara wHgdd &t (weaker
zones) TEfdd emgd ool I i fAdaRoT ukfaie
(zonal) @Wwure amg. d yahda wesisht (seismic
events) Sdgd SSoo ded. SAGHE! @S 30T
AR I SAed éeeias (meeting zones),
wureid fhaRagean &siar (coastal margins) c&is
3Medrd. yug faadfAda forar Saordin PfFd=
J89 e SIeTfde fAdRome gaTeeRe TEeRT 2q.
Tl AR 4% dAfehd SAergEl FaATee yug
HHiaR (constructive plate boundaries), @ ¢o%
afehg SarerEl Rt yug Hiisf (destructive
plate boundaries) Hdfdd smed. IdRd SaraEEt
3ifa-aqug &Fiwed (intraplate regions), ®/US™
glewicy 310! WTERUT Y&Ei=aT Ue3Nd SeadId.

2. gR-uf@fthes ugr (Circum-Pacific Belt)
11 dfafther f1 3iTh wR (Pacific Ring of Fire)
S WUIATd. I1d HIde G, Ade wieidar,

HISE 3T, HISC , HI3C TOREAT
HEdTAT SATBHE R TeIaT GHIE3T 3778,

. #eg-@d ugr (Mid Continental Belt)
Iqd ™ Uddr™d U yHem  9Ha™

(Mediterranean sea) SaBEd!, od9 gqd
3fthchelles Y3 (fault zone) Sa@IE! AT
ed. I UaATdle Ulg Saemdl e Arde
RIS (AraT gdd<al Iehies IS A
g dflusdw’ (lighthouse of  the
Mediterranean) 38! BUAd) 30 AISE WedT.
Wgnwmqy%mmﬁﬁﬁﬁwa‘r
4ig fRATaaTd SaTaTRdtd Saeh Jead ATald. ard &
PRUT BUTS dd g aefleom (intense folding
activity) dIR ST Tg 0T SITS had 3Te.

3. Heg-3resifess gzt (Mid Atlantic Belt)
T YT SAGHE! eI aENt yug iR
(divergent plate boundaries) o= fig
I (fissure eruption) Smed. a1 UG
SIGTHE! HIERUMY 31id (quiet) WU 3EdTd.
3mgaaE (Iceland) & a1 Uccdrdls ¥afd dfda
SaTeT! & 31T,

¥. 3iaifa-yug saergE! (Intraplate Volcanoes)
T SAGHE TG JYE@ HRUT UTERT 4 (mantle
plumes) 31 glewaied amgd. 3<1. ga1d (Hawaii)
3ot A= (Reunion) giewtes.

SaSHEYS aUR oM 44 (Landforms Created

by Volcano)

. Siaddt SaremEl yFad (Intrusive Volcanic

Landforms)

o YT GHTES GETAT GEUITRATS ] TR BT sraifaa
(Batholith), &=ifda  (Laccolith), aifsa
(Lopolith), weifea (Phacolith), i (Sill),

ss%h (Dyke), va@RE @ (Volcanic Plug)
arTfoy ek (Stack) amed giat.

2. afgdft SarongElt ad (Extrusive Volcanic

Landforms)

(A) ©hieeh yehR=aT 38ehIgH (From Explosive type
of eruptions)

(i) 3= 9-%=1 (Elevated Land Forms):
o ez fohar 3@ 31 (Cinder or Ash cone)
o TfAsr3ig (Composite cone)
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. . ROl 3ig [ o 3 | dedr 3g systems) g (disrupt) ! ! EEC

(Parasite cone/ lateral

cone/adventive cone)
o &R Begl 3i% (Basic lava cone)
o 3T BIgl 3% (Acid lava cone)
o gl gHe (Lava dome)
o Sar@RE! A (Volcanic neck)
(ii) @lore 9-%a (Depressed Landforms):
o hex 3NfOY ther TRIaR (Craters and crater

lakes)

o Thesdl 3O chesyl TR (Caldera and
caldera lake)

(B) *rfra Igehreg (From Fissure Eruptions)
(i) @1<e1 YR (Lava Plateau)
(ii) ®1eg1 A5 (Lava Plain)

Lava Volcanic neck
Plateau with radiating dykes
Ash cone with Caldera with cinder

W'n volcanic dome cone on floor
Lave
Cl der

(.npon *
ll

SaeTEl g diwrerae yRumA (Hazardous
Effects)

SATBMHE! IgehTd AT SiiaHTaR S0 TR @SS
T9R gRome grard:

2. TRA BIErAl Uaigiss 10l Sarsrgel gerafr
quiange AT siifaq enfor fagr gia.

2. SAGHE! Iak I wi (agricultural farms)
3707 ROt (pastures) T FHdd, & 30T TRIER
I CTehdTd dHT SiTTe SiTej, 01 TE h¥s JTchdld.

3. Uds YHEIONE SaergE! uard, fRiva: urRigaies
(pyroclastic) ugr @Sl USRS AFHl TR
(human structures) T gidTd. ITS T 13T
gidt onfor Awfifes St@womet (natural drainage

(divert) 2rehdrd.

y. fAur®t arj=ar (poisonous gases) SIS
3TRFITET etepT (health hazard) fRafor g1 3repdt.

4. R A0 AR I AISAT JATUN IS
T 33 auf (Acid Rain) &3 31ahd.

& SAGME! IgehgT HieAT YA ¢e5 (dust) smex
Usd. IS dERUNd  ATEARNYe gk
(hygroscopic nuclei) d@edEd, SIS @Sl
SUTT SaTSRd! e o1t I@dwg (ash) siErR
UThd USd!. I Raeran wds varg (mudflow)
fAtor giat.

6. SarBHE! fhar yaa i AT ST 33, 1ehdT.

¢. IEF Y ool ardrerume fafewor  d@iges
(radiation balance) 3ad. RIS SATSRIET
ges 3Nl IRAHA SIRd Yahrral (concentration)
urr=ar gAuRRTA (incoming insolation) wsToT
HHT HRd SO ATeR USUIR de-avifta arfefa fafeswor

(outgoing long wave terrestrial radiation)

3. ma'la'd’r TE IO Y gFARTIaR (visibility)
YRUIH ShedTd 01 ARTEsHT (navigation) siEgat
STUTATd.

Jwr gqrogre R snfor fisd (Hot Springs and

Geysers)

IS0T YTUgTE 3R BUrS 4 31ifereh 3R (geothermal
heated) TRA 3&s Ys1& (ground water) gefi=an
AT 122 A0 §1Y. Yo Wieht STTa M0 SRY fehar
aW Wehiged TRA §id. AR & IRA groft ar A 3o
IWT Qo1 3R JIR gldid. Sisdes (Iceland), Sa=
(Japan), gat$ (Hawaii) a1 9e3md 30T 9rodrAl S
TS 1S AT

i (Geysers)

eR 8T Ud UdhRAT ISOT YTUgT=T SRT 3118, S qrodrt
for  arheft wWeEHEYA (intermittent), U
ehUTY (turbulently) 39 38t (discharge) ARdl. ST
RoRY fhar au @shige YoIs ATAT Ichaihrael
(boiling point) SIRd TRH gId, d<gl 314 ¥3d. UToft Tapr
@e 3101 31%g arfg-iga (small and narrow vent)
R A4, St apruffle Soweasit (underground
aquifer) Siiedel 39d. ggfids (New Zealand),

geay  (USA) =l solel wmda sa=
(Yellowstone National Park), 3msddis 39 3meh
TieTe M.
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IwoT Ut TR . 3. JrEAgd YSUTT=T JSOTAT

iATd e ThAT ek g 31Tg <hl, IV UToaTea] S SISARUT da1d (swimming pools) TRH HRUIRIST,

qroaTt ¥dd (continuous) Tk dTeR USd, aR gAY AT aTh (steam) RATATATS! hAT 1S Iehd!.

goaTel AR (intermittent) a9k dRR UEd. MMEUSS MU THUT IW[ATHRT AR €0% IWT

9IgRoMUl, IWT TR for MigRiaegm TR dum=n w07 3R 30T TeRiwyH Fead.

grogTt arg|E #7gigr 750 C @ 900 C AT 3T 319 . ¥, -eiiffdree st (geothermal  energy)
Freuagrard! g 3mesf fdwhrol smgd. 3ar. Aforemor
(Manikaran - fasrares ucar) snfol grm gt (Puga
valley - &s13).

4, Jiieglaara Y@wa (Pleasing geographical

i features) s GWsfildiwr wesma  (cold

temperate regions) TeEATST T adId.

Porous rock Layer & ST 3R, el o0 wERIGHY JvT=AT IWAHS

T faedal, o onfades dziwed (Arctic

o countries) 3t &RU 3 ST 38,

Porous rock Layer

Hot spring

Raeran sarergE (Mud Volcano)
9™ df3ied (General Features)
o REerm st & s yawe Al

(geological formation) 31z, [5id fA@e® (mud),
groft 37fOT Gy YEHTTER I1eR USdTd.

WIFRIeE (Fumaroles)

RRIS vent , S ases .
i ﬂiﬁ;r vg:f";qgagégaﬁm) . T SarergEiyATe (True volcanoes), d @Tegl
SaTeTEiHed Sarere garef aek qsvt Aideda, arg [ R R T

Aftr arhd IS TE Bd. WIS IUAR o YUIESIS gegead arg, (pressurized gases)
WW%WWW (AdF, €O, ARIEASH, FRIFIISH TehEs) N
JgcaHak BlorRE (magma) ds ool efhas &4 (fluids) Ti=ames g1 fokar ud.

(contraction) UIqeaT e AR SN 1% TAR & A | rion g o dewdarr @t 4 2o Rraidiecda

NGFIA hedAls Salergdr (Katmai volcano of
Alaska), Sl FB it 3 uresis wiew SR AT HSS! Al fafderar smeesd.

(valley of Ten Thousand Smokes in Alaska).

RIFRIGHYT Icdfoid grom=aT aTafw:r GICEICH {{Hﬁ 6450C (Formation) . . .
sed o armed f  saitgaEs, ° T M 91$ (thick sedimentary deposits)
AR o, 3 ﬂ S (fRtve: fEesw @ (clay)) e geamd & dar
FE SR oo erifyar afr TS A W, glee.
ST BT TUT A AR R¢ & ’%% VAT UTUATAT o o 3chal &ur fAWRT (subduction zones), YUz
aAThaT 3T, HEhR g1 argH8 Scfoid gIUTRT Hald Agaral Radfdia Har snfor vz sivm=ar wish (fault
@afst 31g. lines) ST 3/ adTd.
. o ERSRIGEH fohaaeTy T fAeddma @l s
Swi g ER, fisRt enfl wEieEd Agw (tectonic compression) sFT¥id g1 TIR g,
(Importance for Humans) R e T e T R
. . . TSR A EhaAld,
2. AT Meaun=aT @fHstiHr 71 sitweft ge ome. AT sige (cone) Rhar gHer=m (dome)
R T AR GSVN @RS Wgwaut iedt A SMeBRTa 7T (mound) FaR gief.
(S oxar Id). Sargwoned: FeRe e
AT Hehd Ry (extraction) &, frawur (Distribution)
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o d SO SMEBdT; 2,000 g ¥ SHdEs o
3Ted.

o I TG he Y TR
o OMBReSIF (Azerbaijan - Hf¥asr wggran

ud3n) - g1 "REeren saengd ot
U @ SiTd.

o g (3. fAgherT "Gt s 3da).
o urfehEm, gwror, AfAere anfor sea.

e WM iR (continental
UTogTETS 8l TTeadTd.

afsred (Characteristics)

o d s REs fhar .w et (hot slurry) sTeR @
3ehdld (AT @IST MUl T QTR Sawa
3qa).

o e varg (Mudflows) FEt Raw d earepiada
feep 3rehd.

o I Ioch Whiceh dd, o Raeer ggr #Hiew

o Y= Yudh s sHher mfieAT Sare (fire
flames) Gted ddrd.

o Tl REeR SaomE @re groft (saltwater)
3ol @At |9 5 ek <rehdd, S e
dera 3ol effers yurT (barren landscapes)
JIR gidTd.

margins) d

ygifarofig sifor asmfAes wgwa (Environmental &

Scientific Importance)

o d yprufdie de onfol arg A== (oil and gas
deposits) AT 3ara.

o Wy anfol fAad@RT (tectonic) feraiam svara
HRUGMTS] o Hg<aTd 3MTad.

o AdaaR g s sifgdta gaasiia aReiwder
(unique microbial ecosystems) d TR adrd.

o  HIEIABT AT AFfifeh eehT IS ST - 38h T fohar
31t Tg 3TehaTdl.

o ZERfBERrde gt (Lusi) Raern saergddiys
(R008) ESIRT Stepi=T fa=nfUa @A FFTE.

4ehd (Earthquakes)

Yehd 3 AT dhadrdles SHoil MG Jaddqs
(sudden release of energy) gIUTR URUH 3fTad, SAHS
ARG Sel (systematic waves) fafor giar.
[ehUTd H&H hRUT G2ATAT hadTed] hivTcTal HRTIA BIUTR
sriged  (disequilibrium) g 3. 3 SRigoA
SaTSTEET Igeh, USRI SN0 adievor (faulting
and folding), a==a1 dIS[ST 0T @rFAT SIS
g%are (upwarping and downwarping), spTHfa
agd ROl 310 Sfighad, ST g (hydrostatic
pressure), yugidl gradars fhar arafAfiea fharreama
IS B Fhd.

Yehutd Has f&ehror 1T dhgraares fig (Focus) fohar
gUiber (Hypocenter) urdrd. & AgH! gedi=m md
f@I9 oed, wg I Wikt IS 3 d. AT HaTUaRS
figear @SIGER, huid 3Ua (shallow) st @le
(deep) yeha 3 A9 S ST, gEUTTERIS fSamTor
(Epicentre): ySHATER Si f3ehTuT dhgTadRes fget &«
(perpendicular) 3r5d 3ot fSie) spehtir et (seismic
waves) 9did YUH digldedl SIdM, 3T Iufdhg
(Epicentre) wgurdrd.

Yehue AT Soed SeFT YehdiE @rer |od, SaT
YehUHTIhIaR (seismograph) icfder Sad (ard
W g R AT TS 2 3MR). et
et (Magnitude), BT gad sSST Sel, R3e
@R (Richter scale) AT SI1d. R sfehurd dtgrar
(Intensity), ®EUST MGG JhEH, HAheol Thod
(Mercalli scale) TSTeS! ST

epicenter

O
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20

(Causes of Earthquake)

SaergEt  fokar  (Vulcanicity):  SarengEt
SAHRIETT TR JUIRT ASHT SO TG Thiesh
yarg (explosive oil and gas) saar=am gEUTTST
Al M WG] chadl S0 Yhurd Uk
(tremors) fAafor Hat.

TR i S=an fRAfAwRITs yamaa Rga
(Faulting and Elastic Rebound Theory of
Reid): sigfasa e=igs sl &fas
(horizontal) 3mfol 3T (vertical) gr@aTSIHS
@ (faults) @R gd@, SUMe @A
3rige (isostatic disequilibrium) gid snfor
Iehy BIdId.

WS geah (Hydrostatic Factors) amfor areft
fohan: g onfoy AafAfifa foharea S & @ie
@rorR™ (deep mining), Yoie 3o dora Gfd,
SIHYTS 310 YRR IR SISYNTY Siefehtd (1T
wior™ ARG sf@dimar - Reservoir Induced
Seismicity 3/ 88! BUIAA) AT,

yug faerdfAhra forar (Plate Tectonics): g1 fAgia
SaTGrgE! Ml YohulsEs Taid deheid ATt
QRad!. fag wehR=an yug HHier (suar), sfHary,
TUIANR) ¥ehd T8dTd, i i efisrar RTamedt 3.

yhurd wnTfae faaror (Global Distribution of
Earthquakes)

Yug HHAisTaes IR Yehu AeaH diada s adrd.

SATSHETIHTON, Yehu Elies Jediear eAgrae 3ol

gafRIfdes ggar  Rwwdla  (isostatically

disturbed) &=t SisaS smga.

ST gddh ehd @iesies aiHed gsdrd:

2. 9 gt gddid &3 (The zone of young
fold mountains)

2. fAEm= (faulting) st A=A
(fracturing) &=

3. @3 31U AR g @ aEra ufafRfaa
PO &

y. Wftha Sarergdia &

. fafay yug Haisraddis & (The zone along
different plate boundaries): IR §4%
by qR-uf@fthaes geeara (circum-Pacific

belt) gsdrd. 1'% YU HA-WI U
(mid continental belt) gsdm. SARA 4%
Yehy YUgi<AT ia¥wd (interiors of plates)

Yehurd eihigras 9RomA (Hazardous Effects of
Earthquake)

2. Sfifaa smfor fdwgrt (Loss of life and property)

2. IR 3rEgeH (Slope instability), SarR™ sraz=t
(slope failure) snfor sye@e= (landslide)

3. 31 Inifor sreRi=m Uy« gfauid e (Damage
to town and cities infrastructure)

Y. H-ysurTHt fagdt (Deformation of ground
surface)

4. R, @roft oY srRE=aAeR mT (Fires) (wdureran
31O SR SURRUT HY ATS)

§ 4T VaTg Yidedanys 8UIR S dumk ¥ (Flash
floods)

6. gt (Tsunamis)

At (Tsunami)
gt g1 U Ul 3eq omg, S oY 'deR Srer
(harbour waves) 3/ @1 38, g U qroATAT
Hisar yamoNdles faRmaam@ (displacement of a
large volume of water) SSEd™eR (ITUIT=AT {RTC),
et aifeen 2.

A ROt (Causes of Tsunami)
G @S U@ HRUTHS 3-5d4:
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4Yehd (Underwater marine
earthquake) fhat frRudsraddies .
AT @@ (Submarine landslides) fdar
ﬁwmﬁlaaaﬁawm

¥l SareEr (Submarine volcano) foar
WW.
qE-Te  a%jdt eae  (Impact of extra
terrestrial collision) & & IehaEd

(meteorite).

AHggse - fehareeea (Anthropogenic
activities) S7& &I a19] ar=oaT (nuclear testing),
HIST @Whie (massive explosion), HYgASIER Whie
U ST

Earthquake Tsunami

Erosion Tsunami

A affigd (Characteristics of Tsunami)

g.

@le AgENRId (In deep oceans): AR Sreid
g Rrevadasft st (length from
crest to crest) 3lhsSt ASEN o/ Td. il J=h
(amplitude) U et (-8 Hiex) 3rd.

&1 (Velocity): <1 @ HgATRIE A& RMH Ua
FRdrd, defiameft iEr 3 Qoo fadt/ara denm STA
3,

snerogry 1T (Difficult to Detect): i<t Fepst
AT FMero} Fgu T ST,

3¥Yss gvardles a§s (Changes in Shallow
Waters): St A 3Uss grvdsigss dd, dqddr
deurTl gRummma  (feeling of bottom
effect) 1ei= 3 &t giat snfor gRomdt se=h 3=hH
dIed. I1 Tohiad geaT 3Ussr uRumd (Shoaling
Effect) U slia@s Sid.

fFRudiclasd w@w9 (Near the Coast):
Syt oA, AT sei 3t 30 Hezdan

ST dTg [as|
T gidt.

§ SHull g&iavor  (Energy Transfer): gAmt
fhTRUSIRS TaTq SrdT faar aar el giat. aRom,
gt et Set (kinetic energy) &t gid sfoT
e Slein dian wurd feifast et (potential
energy) dared.

6. g1@q (Run-up): A @redt fa=ar desrarRgt
TQepuT St ITT e (Run-up) 319 BordTd.

30-40

4, Approach

3 landma
’MmJM collisienveith tha i mmhﬂib

S. Impact

Firally, withthe wovelerusth compressed i m

tve aivd e
metresd, ¢ u;).mmmnmw \ihe ‘w

the velocky kessens, hewwvor, th
becomesh nlmni.\mumu!ﬂntma

un i ety cu n unslhugnnm uxa« ;.

The emersy from the quake unmvuhr
causos 0 irain olsimple, p 2
o Y o waves” periodsitte I for
h \

reughs P
ircdes atspeedsaslastas ownph,

AR e gRumw (Hazardous Effects of

Tsunami)

2. "=t shfae snfor fasgr.

2. TR (Flooding) 3nft! fvarear groara gfediasor
(contamination), UM S@eE  W
(waterborne diseases) S& &I #SRar snfor S
813> 3ThdTd.

3. 9-4Mfa3® ags (Physiographical changes):
JgrgRumef: o008 T gATIGREM, JAET
fFRUgISadls eMe @E a9 AdiEh  sTeh
(disappeared).

¥. gediemr sremark uRumd (Impact on Earth's
Axis): AT ®UE AT UEE  grodreAn
axguTaT (huge water mass) o gedian
fa=r sraimaR Stesuvar (wobble on its axis) @Tadt.
gran et eftar aRumH giat. Iargrone: 2022 &1
ST gAY gt 3 AR sifeies T
fohes BT,

4. wTr gdierar @t giot snfor frRudear urmdis
Fft I He.

& AN Sflagdt onftl yaresiar (corals) ufdgs
gfkoms.
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U&dTaT (Introduction)

T3 Contlnents) nfot HggEER @i=gir (Ocean
Basms JaTeh sfdgmTas o Ay 3d &I, geardia!
SAed g9 Agwardt affrgd gl ot Burs s YMmT
(Rigid Masses) 3ot agsifa=relt (Geosynclines). a1
yuTT (Rigid Masses) 8 adaH @eidt urdie Fgeh
(ancient nuclei) 33fadrd. § YT 41Y wrBadaS! fRR
fee 3t & uroarea nfasfies &=i-it (mobile zones of
water) deas 8ld, ST AT THIUNR Mk =9
(extensive sedimentation) ST, aroaT= arg Mfa3is
&1 YaifAedt (Geosynclines) %UF siig@Es .
Jafadt 37T wdtes Feige (compressive forces)
gt uda ImHeR (fold mountain ranges) ®4idika
(converted) sTeT 3mmad.

gt udaidt afrgd (Characteristics of Fold

Mountains)

g g gddimed onfol yaifH=diHed gl A

JeBdTd, SIS do3! Udard! A sgsifaadiae st ar

IS THL Awd. It gddidt dret dRIEY WIGIGTHTo!

IEGH

2. ol gdd g g gBHITER Hald da 0T gdd 3iTed.

. d swam "dlew F=igss (strong compressive
forces) resTeaT @sahiAe gt (folding) TS
TR SIS 3N 3N ua aeft udained sfeama
(fossils) 3iTeaddrd.

3. g Uddiged SMexsuiR Siarsd IFRY (marine)
IO 3med, fO3ivd: o Oofiaid & $ds IUS
grogrd fhar 3uyes dHgra (shallow sea) S
3lehdld.

Y. go! gdd Hisan Sidtgdd (greater lengths) TR&S
Jarerone: RAraard! Sidt AR Woo ket amg, a°
Tt FHTS ST Hhad Yoo ke e,

4, IS Udd HIYRUTAUN HEBdTd, SITd Yeh d19], 3Tade
3dR (concave slope) 30t g&¥t a15] afgdss IaR
(convex slope) @A 3.

& Jol Udd IMEMId: @S & @sieR (margins)
g Td D urgdn, o WUIAT A H IS uddrdt
fAffidt @ig, orFg Nl U AxgiHed (shallow
seas) ST 378,

ap3ifaterct 301for uda faifardia figid (Geosynclines and Theories of Mountain)

Sea Level

Land

- L._, Subsidence of floor

yarfA=Tei=h = af?red (General Characteristics

of Geosynclines)

2. YA (Geosynclines) & &id, 31%g 31Ul U
grogTt @lee ST (depressions) 3 gH, it
iRy waad Wer dWaad  (continuous
sedimentation) 301 srefr=/@=ot/@lSieror
(subsidence) & 3mgd.

:. Uedlem  giodre!  (earth  movements)  3ffor
gR|mor (dimension) 3o AR Semiman
IEB 3Ted.

3. YIHfA g aroara wfasfies &= (mobile zones of
water) 37gd.

Y. A dET GIgRUMul - die] wfmtmﬁ (rigid
masses) deAedl A, SOl HhRRSsd
(Forelands) 3/ wurard.

wBurdT d < YAt & gdai<ht aresuot (cradles of
mountains) gi.

&l (Hall) snfo a1 (Dana) aiFr sgstfR-ei=h Serear
Tisuare 99 RS W4, < Smfae faazvor €. g (E.
Haug) 3t fdd, wg ghret dareast 8i6 ofol sMT
gimaen fhfRAa awedt amg. g emfor ST = Ad,
YA 8 A U aTvATH! WiesiTe ST 3MTed. giT
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AT Ad, 4, TogT=AT SR
T gieAT $ET08T YU e Sid MTad. T ST YRISHT, S Southern folded margina
a7 A1 (Paleogeographical map) daR Fot Kunlun Mt ThemPan 08

5 AR N i i =

RS e Angaraiar o :‘ o

d1a¥ YT (Rigid Masses - shelsi=d [ Kratogens)

3R 3feaifeds YT (North Atlantic mass)
IRI-SRAA o9 (Sino Siberian mass)
STThapT-sTTATST 9T (Africa Brazilian mass)
SRRASTT-ARA-ATGITRRR Y9I (Australia-India-
Madagascar mass)

4. Ufafthes T (Pacific mass)

oC W XV N

YAt (Geosynclines)

g. RISt g3ifadt (Rockies Geosynclines)

. Y YA (Ural Geosynclines)

3. ofg yarfaedt (Tethys Geosynclines)

¥, gR-ufafthe YA (Circum-pacific

Geosynclines)

ot faepfad helt. wig it yerfaadaem uda fAfifd=
ufehdaes hefia! Tl dhol ATal. 81 [Agid shiev (Kober)
3T, wieR=ar 7q, A diF oAy A5) amg 3o
fom ada™ Y udai=m 5 Rar ene.

(i) @S (Lithogenesis):

o & Y3AfA=et (orogen) R givamEr i AR
M =999 3nfor e (subsidence)
IO ew 318,

(ii) uda=t (Orogenesis):

o JTTWTA GIgl 18X YU (dFelsiH [ foreland)
UhHdichs AU (moving towards each
other) Jald Hdld. IS HeATd! YU
(median mass |/ zwischengebirge) smfor
HHiaR I (parallel ranges / randketten)
AT ST Aest.

(iii) fresAfaw (Gliptogenesis):

o & Uddre gegges Sdt arevarar (gradual rise)

3nfoy AR = eT=sTeATaT (denudation)

T 3MTe.
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l facrevur 3mfor 3rqereur (WEATHERING & EROSION)
[ASRUT™ &Rk (Agents of Weathering)

weahia snfta f3@s (disintegration) snfol faeges
(decomposition) gvar=n ufhder am=Ia: AR
(Weathering) w=urad. fderur ufdhdd arge e
(transporting agent) swifae F9«t. g v RAfaw
ufehar (static process) 3mg. fagrur anfor srgaror
(Erosion) ITdis I Hhich UG 3IU&RUT Ufchdd dTgdh
HehIe SUSGEET 31,

fagRumeR [AY=T 39Uk gews (Controlling Factors
of Weathering)

. @Sl AT Mfol W=AT (Composition and
Structure of Rocks): @fAs1 @1 (Mineral
composition), et yomedt (joint patterns),
W AT (layering system), deleRRor st
gehal fAgRUTT Wy 3o digder AT akome
gial. Sarevunef: hrefAe e (31fde g @flhs
IMFs) dEmEfAe fAerRum  (chemical
weathering) Tgst yHifad glard. a9 deft sraaa
@s® (Well jointed rocks) @ifdes REsam™
(mechanical disintegration) 3if9e &8 Tsdrd.
afast eR  (horizontal beds) 3T3S WsHh
gdurman fagroms (insolation weathering)
Y I8 gsdrd, a% IW AR (vertical beds) @GS
WSh S Fob! USdrd.

2. Siftfremr AR Ww9 (Nature of Ground
Slope): SIfA-aT IaR gifaes @R TRomT &=,
g IARIR T3 fAdsamr &1 See 3ydl, &R He
JARTER dl gej 3al.

3. gamH (Climate): & Hafd vl e 3ms.
Jareeonl: gA@st (limestone) gWe gam™Id
o fagiRa gid, gour It ot 3peah gamaT=Ta o
afor gl wdstiden Iwrkfestfia anfor aref-3rsh
w3Nd 3ifdd Ul S d. HGHFIAIG dgiaTst
faqror ufchdar afkom giat. Iareeon, A gA waa
UTadTeATd ™A fAgror dme gia.

¥. gediar g9 (Floral Effects): a@wdl fagror
ufehder 19 Wb URUM axdrd: hefiahelt gaeudt
AT HBIgR WShi-T Yehdl A Sadrd 30 i
wefierell Heai=aT UAINHS Wech hHgdd gidd 30l
e 8k gehesaiAed fAver gid.

(A) wifaer fehar gifes fAgRU @R (Physical or
Mechanical Weathering Agents):

2. 3T 31for groft (Moisture and Water)

2. <a(Frost)

3. gduerst fdhar amw=  (Insolation  or
Temperature)

¥, aRT(Wind)

(B) vumfAe fderRumd &R
Weathering Agents):

2. oiffad¥s= (Oxygen)
2. grs¥SH (Hydrogen)
3. hIe SISiTaaTSS (Carbon Dioxide)

(C) sifaws faerRvm™d *Re* (Biological Weathering
Agents):

. gdt (Flora)
2. uroft (Fauna)
3. AFgaseg fohareRea

activities)

fagror ufghar (Weathering Processes)

(A) «ifaer fhar =ifdes fATRUr (Physical or

Mechanical Weathering):

o IS WSHid HIS Blehed (big blocks) 3Mfor g
(boulders) ara A==t 31fol gers gidTd.

.. AU uEoNes oldhemid fawswr (Block

Disintegration due to Temperature
Change):
g TIYRUMU Whieehl siffme=a @eahiar (crystalline
igneous rocks) 8d, &t ATIH TGBMHS ST THTfad
BIdId. MM Wk dUAFS Hafd &t gifad
giara. g fagrur Iwot 3fo 37k wdwE i, e afRes
argaE gioft U SIRa 3rd. fogar @ewid ggwnT
dATIH il SIS @ &8 gidid, S a1l 2R
dror ol grar [Awfor glal, Sae @swhime W
(cracks) gsdrd. a1 AT TN @SHIA Johs UG
fagRoT gia.

(Chemical

(Anthropogenic
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=2

2. dgHH HUHY i (Granular = THTOT oAl pH R

Disintegration due to Temperature TG 3Ed. gA@st (Limestones) graor
Change): ufehdardl ifde I8t ugd. Siegr uraara groft
gt ufchat Steheiar fAESTUHTU 3118, SR Wt WIS AIATRUTT S hTe SSiTeTssHed MTed, deT
&I (coarse grained) 3mdis 30T ATaTeaAT a afeha graes (active solvent) s9a 3foT Siegr
AT I, dR o PRI (insolation) aTaTesT d gaEdem dudid dd, der df faRgesd.
R 3N HdTd. IS Thld GeShra AMNTS HRT ga@sft graor ufthan eifgda w1 ywawsu
foa-fag R geRor Snfol Smgae UradTd. IR (karst topography) f#for ed.

@A dror fAAfor giat enfot I S wonaed 3. JSiffeRsrmsisE (Oxidation): & SiifaAsr=h
fad== gia. Tt gt ufafehar g, AT siferITgs TR

3. UTHd 31Ul IWrdYs gahs vt (Shattering due giard. Sargvonef: Sl ardreRuNdie S
to Rain Shower and Heat): fAasae Ul Siggaa @sawi=r (iron bearing
7 ufehdd, ST gaETAT Weand, fa3ivd: TRy rocks) TUeid 3d, dgl S SHif=assE
918l TRA &ad (outer heated shells) Jers-ghs 3ifearssd siffadsEsizA gl R 3itearss
gid. JIR gid, ST WguTsia st (rust) g13.

Y. a9’ SlheAid fa@sw (Block Disintegration 3. sE3E (Carbonation): & @E_e  fdhar
due to Frost): IRhTEAE TN @fATish glom ufafehar amg,
wehi f@gimed (rock pores) omfor shriwea SIS UTudTe faRaassuIR Iaure+ (water soluble
(crevices) Orachear Urvard Maut (freeze) 3mfor product) dIR gid.
fqaesul (thaw) IS @se Frsimed faEfzd gidm. ¥. STolaeur (Hydration): g @fRstiaed grogrt
SMTHE UTHg Maut for Aol arges arogr=n W Ut ufshar amg. urof IYH SaeaEeR,
I g-Thed AR 0% dTg 31hd. INeS aTor fHAAfor Yha dIeedTes Wsch WHERUT UTadTd. AT AToT
gidl, ST Wehid faws gid. a1 ufchder da fAgror fAafor gidt enfor uRomt @ s gid. @
(frost  weathering) fhar  "Meur-"@sq ufchde wheifS-Tagis= (kaolinizaion) 38!
(congelifraction) 3r&g! Burdrd. TgUTdTd.

, dgEE fRl e SUuuiH/dieul 4. Sie 3q"e+ (Hydrolysis): g @fAst anfor groft
(Exfoliation due to Temperature and Wind): IS T ufafehar e, fAfese affst
gTd JooT 1107 31ef-37%eh WS AT ATGA YU g1 ufehda gaifdes gwifad giard.

SWTAT 30T ATATAT TehAd fohdics Weehia THehal &. A3 (Chelation): a1 ufehdd, enadia dherm=a
@ad (concentric shells) @& (peeling) ITd. 8 (metallic cations) gHSRIGEA JHA
whfehl @shimed aifdes g™ 3. ITHT <hial (hydrocarbon molecules) GHTfE &d STTdTd.
fagrRur (onion weathering) 38! Fgourdara. T (Bi . .

& WRYadgss omuul  (Exfoliation due to (€) st (Biological Weathering) .
Unloading): . wifige fagror (Faunal Weathering):
WReET (Unloading) Rkar @eemrdies aror st Q@ wgom umft (Burrowing animals),
g0t (release of stress in a rock) arges uwRor Heft a7t arrﬁr.sa? Hofta @saHid Fer gehsaiAed
(expansion joints) dIR gidTd, ST AUYYUl gl ERERQ ﬁm PRUITH G AT, § Tofta m_‘ﬁ%
3R, T8 WEHIET 31 T SR WIS @Sh et aaR fwcsard snfor ane faaror HReET
Sughi A, AT AToT B @Y. a1 wRkdeT SRfET gl T veTel ITShIA I,

:. gwdiea fagrur (Floral Weathering):

(sheeting) 398! FUraTd. 3 N , 3

(B) IramafAes fagror (Chemical Weathering) (root pressure) ST 3 2T, TATE @SH
2. @EuT (Solution): I@1 ¥MfAe fagrRUm=n fag= 8.

UfRST W1 O SId. ST0T Ufchal Wsahid W 3. HAFEgdISg faeror (Anthropogenic

3nfor it fagregar (solubility) IR sa@eA Weathering): Iid @Ureh™ (mining), @hie

Td. d99 d dYHEH, q9moardles e

@ https://it. me/PRAYAAS_UP 2(Page -



(blasting), S&@=191 (quarrying), ! g

ATS! fehdTehas T THTSST gidl.

Y. Sg-I9EfAEh faerur (Biochemical
Weathering): @il a& sdiRe @9
e arft fAfdy ufthaigr @se fagro
iR swor=r f{a@ (chemotropic
bacteria) & 3TC!. TigasiaRA ST AEUR
Toflg das A fAfdy ok Agesd TEa, ®
T IFSHIgR Ardid fafay = Pgedd,
e weTafes ferer afékar gia. ey,
AT IIdATaRYT Gl HH-He Hidal UHIud
g gid onfoY arudien Sufdigs smdar
(moisture) ared.

faerRu wgwa (Importance of Weathering)
2. g ger AfFdR snfty forear Igsii=ht ufgelt uradt sre.
2. wWekh faEsag Ry @t Siga wd=an

SN AGd .
3. e USRI UfehaT Y% gid (Leads to Erosional

Processes).

y. fdGRUT gEHFT @ret 3ot (lowers the surfaces)
3TfOr y&=ieaT Iehidld (evolution of landforms)
10T I IqBuaTd Ag<ard! YfHehT Selrad.

31qerRur (Erosion)

3TUeRUT g Uch Ufchar 3Me Sit axdd fa@s (breaks
down) FXd. 3TUERYT UG Wsid 0T -wuid faes
gio.

iR fa@ed snftt faerur srugrean ggpor gRomareT
3F®ed  (Denudation) WU, 3FRBIEA &
geRUIt Ufthar Mg, UlSHTd, SIUERUT & Tk
s ufdhar omg, SAd Y-w4 f@saE (worn
away) dMfol S[UeRUM=T &RwbigR (agents of
erosion) aTg At SIIdId.

sgervur fA4fAa @#RuR weaw (Factors Controlling
Erosion)

. JdR (Gradient or Slope)
2. argehr™ wHTUT (Volume of Agent)
3. 3yervur 9re (Tools of Erosion)

3IY&RUI &R (Agents of Erosion)

¢. uroft (Water): gsuRTERl® 3ot y&is (surface
and ground water) THICE.

2. arT(Wind)

3. fRw=dt (Glaciers)

¥. HHaTAI 31T (Sea Waves)

319eRUI YR (Types of Erosion)

2. 3T f23R 3raarur (Vertical Erosion)
2. uref 31gerur (Lateral Erosion)
3. 3 srgerur (Headward Erosion)

PIUTATE! BRBIGR BIUTT SIA T ST 3T USRI
#wafer (maximum vertical erosion), Sar=AT USiehs o
WIS SIS 3Tehd ATel, [A3T SrugRoMHt g5 urasst (base
level of erosion) BUH 3Nw@d Sd. GHE UTdcSIST
3UeRUN W §z uldsst (grand base level of
erosion) FUTATd. ITT 312 Y UTdeS AT W STUEROT

Eorly Maturity

319&rRuT °sh (Cycle of Erosion)

siaifas=a & (Endogenic forces) 3var sifRafaaan
(vertical irregularities) fAfor xara SfoT ageTg I
(exogenic forces) &1 & dxdd. fAfddt snfor faamr
(creation and destruction) ai<t & erds ufehar Tqut
A% HIBEsd (geological time) Hdd aTg 3.
g1 UfchAST STU&IRUT dsh U B3Ee SiTd.

SIYERUT Teh UM Ueh 31T ShISES, ST SO TSI AT

yuTT (uplifted landmass) sFTBIGA ufthaige
(denudational processes) wuidRka giar smfor e

&UiaRuT 3act gure (low featureless plain) 373
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%W! !\r ggT 3ed™ (upliftment) ! G % ThRIHSB ! !! !

3UERUT Teh i shATTA WA (sequential periods)
fafaa gid: (garae, vieraw, sftorfawr)
(2) gara=a (Youth):
e 7T YEROMHT &X (rate of erosion) ST
Ial onftr "= (deposition) Saeeas
a94d.

(?) viterear=ar (Maturity):

e I U] SYSRUMET ¥ <hHl gld Siat snfor
I <R I1ed SiTdl.

(3) Sfrorfar (Old):

o T T 3T fA3 gUIR SruervYr (vertical
erosion) Sdweids 3 (nil) orEd, urd
3gaRur (lateral erosion) &t ywmma gd
10T T &R hHTS 3l

g Udesla are (rising sea level) s H&
urdeiid (base level) WahRIWeh aE§& (positive

change) gidt 31f0l AT USRI Tk Y& Tehd. ATIC,
g gradsid ue (fall in the sea level) STRMS 93
Uldcsid AehRIHS 96 (negative change) giar smfor
TS USR] Tsh AT @S STTd. USRI TehTAT 131 A
@gear  sogret - (pulling back) gASSeitad
(Rejuvenation) UM @@ STd.

gAsesiiansit Heafda 9@ (Landforms Associated

with Rejuvenation)

(5 UTdcSId TehRTHe 4 - Negative Change in Base
Level)

2. WBPde faE Tl (Topographic discordance)

R. SEReR 3fddk (Paired terraces) (A= St AT
UhTd IR TGS gUIe 9HT)

3. &dd & y@wy (Valley in valley topography)

Y. JaGeel tHiw~d (Uplifted peneplains) (STdaot
STdelde 9Uie deM)

4. @il fagd  (Incised meanders) (STooen
S @GaR FHIYA Fless ANHIS! 301

& &g fdg (Knick points) snfor @s fdg gaed (knick

point waterfalls)

(Landforms Associated with Positive Change in
Base Level)

¢. Ram fFIR (Ria coasts) onfor g@it  FREA
(formation of estuaries)

. R a1 fhar wargt (buried valleys or
channels) =t fAfdd

3. RASMH (floodplains) = AfF

g, fhRUSISas OrRT deidt (sea islands) fAfedT snfor
faeprg
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erom famfor . SRUTTIeT IgUrT
| s e sreordt 3 (Cycle of Erosi N
ueah (Agent) ql (Depositional (Cycle of Erosion) “"3@
(Erosional L (Processes involved
andforms) X R
Landforms) in erosion)
TR eRUT TAh TR/l U@l | FFH  UaTgge | Mer/Sieile U g | SMUeru fRgs®  (Solution)
| SH=T &Rur V-3mrepRTdier a1 | (Alluvial fan), | SAYaE S WG | Akl fAffdt | Siaesas fahar TisTot (Corrosion)
Tk (Fluvial | « @=ma &= TerR/See % | 89 (Abundance | (Formation of | gigd enfor | (kR SmugruT -
Cycle of | - uged g yarerdta | (Alluvial cones), | of  consequent | alluvial fans and | @aff@e® e fAerRumaRE),
Erosion / e uroft w7 | Natural Levees | | streams)  Smrfdl | cones) T999 B4, | sruEyur  (Abrasion)
Normal (rapids) Fufifer @iy [ de, | suerU/SgH R | vy /wewaygef Sieranfear | fahar YT
Cycle of | + & (potholes) River delta | | vIR ug@ smerur | ursfadt (arsperdier) | Iar & &Y, | (Corrasion)  (srgeror
Erosion) . TREIee Rg [ | AEEm By wde, | (Prominent IYERUT STeTyaTg TTYTAT ATgRAN <<t
_ - =T Arcuate delta | | headward (Prominent e &R | fHd enfor devmmeaste
%@i?(lw M: . firfsd ggerpdt st | erosion) 37 | lateral erosion ) | g&Rut, ﬁawﬁwaﬂﬂ),
Davis) i | sifFg-at  dofg | W,  Bird-foot | SUERUTGH  &ded e Serang-ear | gEur (Attrition)
fRrgia (ATe-S TR delta | uefl-urg | @it aeur (Valley (U-shaped yargTHed (erTeror AT wWat
TWIR) st wewr enfor | deepening valleys ) smmidt 3rgyest fAAfr | s zfiw),
Estuarine delta | | through vertical Fa@ut (Meanders) gy, Stafehan/Sid-g  fobar
(oid Stage) | @TSt/q@ETHRta erosion)  gemdet afife dend Sevargmed | (Hydraulic  Action)
sifam of-smeR. a’*j\_rl weer, Flood Wﬂﬁ/m. | (Natural levees ) I g Y, | (UTvETET STETaTS
(A= g | Plains | ®&AQM | "ol (Dendritic ®@ @ (Flood e Wy | g i)
Hfeted) drainage pattern) plains ) srer-get aifr B
et | TR (Ox-bow AR
(Potholes) lakes) faffh,
e /i =g snfor
(Pothole drilling) AieTerat
SIESIGES IES BRG] At (s
Feff - (Maximum 3foT ref-greeh
kinetic energy) TRSITd)
oo Lapies - U= m@wgﬁw )i 0f SoHaT | ¥ SS9 (o Sawsas | Bad sa@u (Solution)
(Groundwate (TTEEdie 3u® | 99 UhR™T AT (Surface gufa: srgza giut. gquf ufehar g8d, IR YSTS
r) 3for QraT g Wigoft) Tehfauot drainage) - sinking T g ﬂﬁv‘q SIRGH VMR
3YERUI dsh Si St STedTaR GG ST (erosional) TTer 4.
ink holes - (speleoth ) Frs creeks —
Rigs diew | vsgrs | JPECOMhEmS) | T AR T o e (a“@w
w3 -y - el £ 3t iy )
Travertine — | o Sinkholes '
Swallow holes | _. e Uvulas arfor
p < gj?cgt:i[tes = s_wat:'lr;)ﬁwaﬁ:ﬁahmes Poljes — [
(o PSR | S reree N I i
Tg) (oo @ | @ e S
Dolines - | seaumR ) E BRI
ECIER] Stalagmites ~— |* Lapies _ ieme ST
(adzrR P | @Fmrgen TGl 39U | o oot fawdiof,
@) (qm'&mﬁsr = QT g et que dBTE B
Uvala - gsarer | TR . @) |« Dolines — ar
(s s | Cave pillars — MSHR =~ BRE |o 3D Karst
g ) Tedies W [ @ia e windows —
Polie - dieat e Sinking creeks D
(fazTes guTe e arfor Blind R A
@R) valleys —
, . ot g | o
Collapse Sinks e a2
- greg USeR (Sinking
R | e creeks)
Tg + faR |5 g
Solution Pans o=t =1
- ggu %9 | (Blind valleys)
TIEE
fRasde  gue
ae
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Karst Lakes -

FE dBT
« Karst Window
- e fdst (Sush
Rshar
LIS STm)
11. Cockpit
s - Ufhed
(e aefls -
TS TR
quaT)
12. Valleys
(Sinking creek,
blind valley,
karst valley) -
ST &=l
. BES FoA
(ergzm  fFre=aht
9)
o HE FST
(Fradidis )
13. Caves
or Caverns -
et fohar dhegd
14. Ponors
- U= (goft
Sifaa v
BIomY )
15. Natural
bridge - Jgfifes
@
TS eRUT Ik | e Cliff — @t |e Beaches  — | Cliff — @FRY a1, | diaw of@®id (Youth | @@w e@®d | Hydraulic action —
(Marine Cycle &el TuzfeR [ §=g | Wave-cut stage) fawf@a | (Youth SSaEHS oM giet /
of Erosion) platforms — | Srelelt Igae ISR | stage) BrIgRITb feham
- B&%Yg, UH. ) :\::Zf(:::,t = :::: Ea% Ak SR LT TE ERE EEfE Abrasion or
R (W. M. I TR FoS m%@g}q é\'cgmardm \,aa\,/ s m i Q'GIT:T Corrasion—El'EfUTrgé
Davis) I/ |  ue dw | d@- | (Offshore bars Seac“esf@ Wﬁf WE oM SRaT | SRR
: HE T - W R | 11, Blowholes — glaa  anfor ( us® )
IS dTegeAT ! Corrosion or
e Sea Caves — <ele [ Aaffs HIRUG Solution — fbar
q@'{) %?'I?ﬁ ( . . olution adur
RECC (Longshore g BiIpIC e gz
. qroft-gar R ITBq), WS A .
» Sea Arch — bars - WHIR | goq Arch — Trr (straight) ' Aﬂttrltlon _
AR A U Aol | oy [ e, ﬁﬁ.gaﬁawﬁ_a'wﬁm
T Stacks — %Trrﬁ L EEEIS] gl | oz,
: ::::;aely / (Hooked bar - | g | 3% W T beaches Wave pr/e;;ug;z—
qHpd | TBSS . ' Slerdn gia
Blow hole | | g | “ug | SPits — ot
g:%lg—ﬁ'\qﬁa/; (Looped bar - Elaz;ﬂ?ﬂ Wm S, Fam
o) (STera ‘% ; et Shoreline Cis
G Tofl-ge R (Connectin irregular iy
g
%w 3ot bars - @ ﬁﬂm%ﬁaiﬁﬂﬁﬁ/
) SJTTAT SISOt
o Stack / Stump | U
— T @E | (Winged bars -
@ T Feran | UETHREAT ARSI
370 (Stump) aGaedl  Ueed)
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(Tombolo -sca

e Cove — 3MEg, T g
GHERCCEREIEIN E@ﬁ qiﬁ A
SUATR [ g &)
e Coastal
wetlands —
P Toes |/
[ERIECIER il
e Sabkha — J=@r
(Tgefrm s
A TR
ST e
EICCHECTC)]
e Wave-built
platform —
JeAr gEgd
TIR ASST FHaT
de | dz-faw
ek
ar1  (Wind) | Deflation basins | @gR Qo (fGhar a9 | ar=am= & (Wind/Aeolian Action) aT%ua, died onfor | smuag Deflation
(W. M. Davis | and Desert Oasis | Jom) Ripple | JETaeT AT U ST ATEL. (PR onfor d@ arg
%Aeo/[an ;Tra areedt E%‘—;Tks' TRt ;[I%r)r o JBAL URT 51'8 &rur sk (Cycle of Erosion) E@_ | % ml)?‘;qm
cycle of | 3ns@w (e & | Sand dunes, AsET deft  wargigR  (seasonal  streams)  ff¥a Abrasion (g Ws
erosion far | w0 Ssm @R | (awgr ) (controlled) & ST 31Ot § Teh ATHTA &RUT TehRET =l odd muTE,
Arid cycle of | 133 @eme s A | Nebkha  (Dune (similar to that of normal cycle of erosion - fluvial o7 a1 A T
erosion) I Hd et | type), sgAe (aregE cycle by Davis) 3. PRUATAT  FIYTIHTO
f&er0t), Blow outs | U&R) Lunette |eo &ROT <%RmET 81 RIGid $a® gddid areder=at (mountain | & &xd), wfaegyo
=A-3m3cd | (Dune type), deserts) aTadlica SN gt 30 WaTe areeerst (open | Attrition (A= arge
(amﬁ g 1D b g | deserts) S s gt e, A SR dregd HOT
GlHTe @g), . f TehiehiaR 3Tgegd did
Mushroom rocks %) e HUHE  WUiaR
(Pedestal / Barchan dunes gtoart sfekn)
Pilzfelsen) — | star dunes,
mEH @3Sk [
s 5 ARl ATIRIRY
asdh ( , Parabolic dunes
Sa 'ayur g ST
TIREIORY RTUR), A (R
Inselbergs and -
Bornhardts —
argeRIiet), Loess
gﬂi;“f !( .mﬂ dew (g T
> S fbar fhar Rasdt o),
! Bolson Sea
eI ), (qddiema=rar gure
Demiselles  —
I d®) Playa, wmET
8 (s 13 (ergmefier gt
) € aﬂﬁ | RR R @Re
sq gure da) , Bajada,
3@3IY), Zeugen — T (Fhen
SIS (38 W gmErEn)  (gddren
TR RS B, et erRied
HUTE ATAT S7a3IY), P e e
Yardang — amEfT
(CIRIE] Hiseary
g7 TR oo
TORA Bise
YIMThR),
Dreikanter and
Zweikanter —
DI (f=Y
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i )
3Nfor sarreRiex (a9
IS TS @SH),
Stone lattice —
e Sfeg (a=m
FU ISTRHS TR
TSH UK
STSIaRE =),
Wind bridge and
Wind window —

IRI-Y STIfor aRT-

RER (o

TR Foe Aafife

HAE g foe)
Rt g AeRER & | Rele (fohar | et @&  Hanging | wef  fRdierar | sica squyur  (Readidia
(g uadfea | (fharfamwdied) U- | femadn mes) | valley, 'q" smehRTH &t | Rffdh  goaw | fiwle qE el M AHD
RIC f&da1 | shaped valley, | Moraines, (si@ | (fhar f@wad®t  &#), | Beginning of | snfor opft | spmmt s oY)
femmdtan et @& Hanging | fewite, wisf fewle, | fRuwas (fhar Mfk@ma) | formation  of | RMleit | Abrasion, difaier ot
eRumar @) | Valley, feweras | oyt f@wle  enfor | Cirque, @it (fhar ofter | lateral faffd (Rrd=r gy
Glacier (fehar ffram) | g fRle), sfem | 9R)  Arete, fRESE | moraines, Formatio | @swhiT T GEHFT
(Glacial cycle | Cirque, Tisjz | (si=i=n =T 30 YewdAieeR | g [Rfifd | n of | f=ut) Polishing,
of  erosion | (fraT @t o) | dueflaREl - | &R Glacial stairways | gard terminal | o (b wea=)
given by | Bergschrund, e | ®@), fagRelet 1= | and paternoster lakes, | Beginning  of | and (R eyt
W.M.Dav (fFrepasTdie (fhar onfya @s), | fewterh fAfifdt g@la -t | formation  of | ground AN -
i WR) Tarn, &I | TR (I 01 | (F9a9 &9 @) No | drumlins moraine, / revardt

(), et (=it | grstan @ufeedt afe), | formation of moraines afewErer fa?m)::Plsz—;\[

gR), onfor Frfisfm | dwa (R A A / g

(f’R) Col, Arete | fadesearer GTrcten Eapic

and Horns, ges | Bl fa), hed (srth-Agm)

(Femrdiga IR | (@ w@g) e Outwash

SIREUTR fAR) | gwulad (GHE plains [/

Nunatak,  9gH | Zsan) cryoplain

anfor Audt (ke , Q@&

EIC IR B ) anfor

Crag and tail, ¥fer hrft

qeg (Rhar dd- fAferch

get) Roches Formatio

moutonnée, n of

fen=r<t ara= (fShar eskers

faermer/araedi= and

o) amfor kames

deAier R,

femdt Y (fRFar

=t @ran),

LuiEs) (fFam

ST

Ruad =),

afgwae™ dqe

(fhar fewite A<

wder)  Outwash

plain
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B. id[weiTe (0ceanography)

"R siofi=t aaw==r (Reliefs of the Ocean
Basins)

gefiadics GAR W% WRT AMITRIA! STISST 38,
Sd IR HENNR 8lled, S WTSISYHIU 3Tad:
ufafthes dAgER (Pacific Ocean), 3E@ifesh
HeR (Atlantic Ocean), i@ g (Indian
Ocean) 3ot anfaées AR (Arctic Ocean).
IR davd-dies aRIgd uq@ (Major) sfor witor
(Minor) giofiged famTest smaa:

. U@ WENRRN desvaqr dafsilgd (Major Ocean

Relief Features)

@3 w4 (Continental Shelf)
@3 Iar (Continental Slope)
@3 9eur (Continental Rise)

@l 9t A (Deep sea plains) or ifast =™
(abyssal plains)

2. TUT HEMTRHY davar dfigd (Minor Ocean

Relief Features)

PO e M e X W N

<iwm (Ridges)

s (Hills)

-a13ew (Seamounts)

nrated (Guyots)

AEEPRE 4t (Trenches)
YIogTATS I 8658 (Submarine canyon)
de ar (Island arcs)

YT e (Coral reefs)

wiE (fjord)

Beach
Ocean Surface v
\
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HETEPIEIY da@edel 10T uudredreiict 30 (OCEANIC RELIEF AND SUBMARINE LANDFORMS)

HENTRI daTa’ls T 94 (Major Ocean Relief

Features)

@49 w9 (Continental Shelf)

g deiear dHwsle &3 3med, St AENETERIAT

ITUgTETS gsTehest (submerged) 3iTgd.

i T @it oo theH A (2 haH =& Ba)

STFOT AT IAR B Lo @ 3o G HE 3Tl

AgMTeIaes d fasqgd (wider) 3raard.

o Iargvune: IR MRd=T dRfthes fohar=amadiss
WY HT Bhead 2§ fRf 3¢ ome, TR srewifes
IERIRICHCECEUECRTA RELE o) R i

WS Hd AR ThHUT S3T3ch! §% T SATgdI.

GAURRT UG IS, W HY HIIehae

(phytoplanktons) 31Tfot @R Sfiai=m (marine life)

Thyur SUTRY & 3.

@3 IaR (Continental Slope)

WY HAUIgA @l A AeFigdd (deep sea
planes) TR g IARTET &3 @ IAR
U @ ST,

AT SAR hi- 4o UIRGH §oo Y&TT SR ISosal.

IY WiSId A "e gid (00 Ht. a%d 000 i,
gAd).

g SaRMS IR ¥99 (marine deposits) I s#T
i AT,

I IARTER UTUgETSI ga3dT (submarine
canyons) 30T 71 (trenches) 3Me@adTd, ST ATHRI:
@I HETST TS (transverse) 3dTd.

& AR THUT S3T0eh! AR 4% HRT ATIdTd.

@ 9eur (Continental Rise)

AR 000 & 3ooo M. Wi, @t IaARTH dierar
TRER, Hl Bid SO df thad 0.40 & 0 Tid He il
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gidl 3fol T @ g 9@t (Continental Rise) BUA
M@ STd.

@t anrt Ag fahar sifaft g (Deep Sea Plain or
Abyssal Plain)

2 quTe 3110} Hig IR MSS UUIRATSIS & 3718,
T} Wi 3000 Y. & §ooo Y. T 3/ snfoy &
HETAWRIAT YUl &FATdeh! GAR 0§ % HHT AT,

g &9 gEd: affgadi| o d, g 3 uTvaTErsiss
I (submarine ridges), #-A13ed (seamounts)
3foT Mfated (quyots - TUE AT UUAETSIG
Udd) 3Meesdrd.

g1 &1 Faifdes AR Mes ST g, T GAUhTT

T digraeams 34 sifdes fokar (biological activity)
Hafa s 3rad.

A Warm Ocean
(On-shore wind)

Cold Water Upwelling
(Off-shore wind)

yTUgrETSie gasat (Submarine Canyons)

frRudieT emsa (transverse to the coastline)
I3 @I USFERET  (continental
canyons) feTom=aT, @dg d@w 31l IARIER ST
3t fAdia (vertical walls) sia, 3r%g snfor @u
s AT gogrEiSies  gdr  (Submarine
Canyons) ¥gUrdrd.

T asur Adrem iR (youthful river
valleys) 3r&drd.

T QI W e JETHHER 3eadTd.

T @ (river mouths) dis um=aT geaT 8T
TG I3AT @les 3AT01 Fatd ol STRT=AT 3r9dTd.

3q1. 394 s (Hudson canyon), &Mt Oes
(Congo canyon) 3Tet.

HENTRI @late ¥nT 3i1for 71df (Oceanic Deeps and

Trenches)

e 74T (Trenches) g T8FRIE didg SaR™
(steep sided) 31%g gluT (narrow basin) 37ad.

1 faadfAdht (tectonic) Sa<i=r e sifvem &
yug HHisias (convergent plate boundaries)
TIR .

NS, AT Afehd SATGRTE! 0T afehuisht dEfdd
31Ted.

@ise MFT (Deeps) 8 AEMFRMEl Hald @le
(deepest part) 9T 37Tad.

@estre unT o Traf giveis g v g g &Y,
|t (Trenches) a1 GETIT: EAITE MATIYET SITRA
@i 3.

3e1. AT maf (Mariana trench) 3nfo SdsR Sg
(Challenger deep).
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U1 AR desea-T afgd (Minor Ocean Relief Features)
afdrea/Feature weiarur/Explanation

o WEY: HENMNRAT dB[R TRS Sid, g yddisdm
gr@et (Long, narrow mountain chains on the

< féhar e (Ridges) ocean floor).
transform fault 'ojeamc e * ﬁmﬁ m: ﬁam qiqgim.r mm (tGCtonic
2 RV plate divergence) wursta qsde wEROMR (seafloor
spreading) =i fAfidt gia.

o JQIERUI: Heg-3fewifed WM (Mid-Atlantic Ridge).

o WHafda foran a1 I sEer saergdr fkar (volcanic
activity) eonfot wfim waw fAffdsft (new crust
formation) Hsif@d srard. arfdamft AerRE (magma)
Il IO U8 §Ie a4 IR Shad IR gid.

o WEY: g GGABIAE aX Tcic! UToITETA e SaTangd! gdd
W (Submarine volcanic mountains) 3mgd.

o ANEw: 3 wERTRTET qEuTTGda Gigd ada (derr

[
X e o).
e A [ o PARFRR Ramor: @i AR s yug dwisEs (tectonic
o By R plate boundaries) féhar gfewafeasiass (hotspots) gid.
kel A e iy A Z o Sfaw #gw: diwa darer SuwRT garrS (nutrient
Basale . upwelling) a1 wrma Arr sftage®t (marine life) a9
<+ Tens of kilometres
wiraieHd (Guyots) e W®Y: g wure #rEr (Flat-topped) #H-akdew
(Seamounts) sired.

o fAf: g gaharedt saremgdt &2 (volcanic islands) gid, st
dTei=an erumgs (eroded by waves) @dre giet Snfor Far
grograETe! @9 (submerged).

o WM: d Jgahehe UfAfhes AgramRIa (Pacific Ocean)
NGB,

o Wgwd: SgHUTdde agetian (sea level changes) smam
TGS d HgwaTE 37Ted.

o WEY: § HENINRTAT dSlaNld @id, %8 aiur (Deep,
narrow depressions) 3Tgd, St AgNTRIde dafed @iet R

"R 74f fohar @<k (Trenches) SHATd.

o R i RS oqug fadfRdr (Plate Tectonics) A
sifRar Hwicr (Convergent Boundaries) gid, 512 t&
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200 Continmtal Shett

— — subduction).

- o Igrgeor: #R@m™r mat (Mariana Trench), St gefiadia wafa
@l fdg arme.

o Hafda fokar: a1 7df e s (strong earthquakes) anfor
Sarergd! foRd2ft (volcanic activity) Sefae s,

o WwY: IT WS IaArmaR (continental slopes) @i&aR
@RS &= (Deep valleys cut into continental

qrograrefie gag (Submarine slopes) amgd.
Canyons) fAfe= ot

o ! FgEUTEAT HTBTd AT &RUMHS (river erosion)
i A sedt srard.

o fohar, wges warerma (turbidity currents) =i fAffd gla—
g MBH MRS UTvdTe 8, N UdTg 3igd, St IdRIaSe
QTS| aTgd SIIdTd 3101 dB3TST hIRaTd.

o 3QIEUL: g9 "&s (Hudson Canyon), St =gaidhsids
THETA 3.

o HEE: JT BT YHURTEEA @l §ard Mas (sediments)
arge Avara At (routes) WU & Edld.

o WHY: g dIgH ANKR} Sfiai=ar aurgdinyA (vares - corals)
dIR STeiedT G- 3MTed.

o WM: d I, IYS 30 FAuRHAG (sunlit) dmoa
3G dId.

ware 32 (Coral Reefs) S I T
2. Rt wares @eak (Fringing Reef)

2. A yaTes sheeh (Barrier Reef)
3. yarss 914 (Atoll)
o JeTEY0n: Ue R38R A% (Great Barrier Reef) (sitefean).

o WEY: g I 31%g, Wiel 30 iy IaR™™ (steep-sided)
3iqafg (inlets) smad, st ST @ieterk Aot M dTd.

witE (Fjord)

N : o fAfFH: =R PG fRaadi=ar eromgs (glacial erosion)
oy “‘“/s”fm Tl @ A Sell oMg SMfol HaR T SgT=n
\’\fw“ B ;/7,*/ oo qrogrETe geredt (submerged by seawater) aigd.

) SOGNEFIORDEN 4 L ::"‘0 ;:E' o . o .

"\3\ 2 =i e fAaRor 3 wmmaEr A, gefids ool desT IR

\7:/ o 1w | few=rdtan e srraen (glaciated) fFROR smecsdn.
/ e Hgwa: d IpE AAfife sig? (natural harbors) ueH a=drq,
TR d Hhacs fgA-aie daR SeiedT [hraiaiad watfae 3mad.
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HENIRI™ ar99= (Temperature of Oceans)

HENNRIA UTogTe ar9dqT= Aesaudran §& |id gd (sun)
Mg, TG YBUFTER Haum=r gduah=ma (insolation)
w191 ATt i, Raard i, gedi= qaior=
ifuie AgEmRTT Uvdd Wed  (penetration)
TENIRMIG  dogE”d 39 faaror (vertical
distribution) fAfgd #<a.

mgErRAe] s amuE gvft Sazsias T
(insignificant) 39d, &R df AR $1A\circ C$ 3.
arftfes argw= gioft (annual range of temperature)
I Agwr gd. 3wk Mergld  (Northern
Hemisphere), sitRe dAfg=rd sidfla sa snfor
thyart AfT=aTd foheT aroeE Aigas Sid, Sarht arftfes
AT Foft gAR 120C 3.

AEETRIAED dargAETAT faqromar 9Romy o ges

(Factors Affecting Distribution of Temperature
in Oceans)

g. of&rs (Latitudes): fayagxmugs (equator) aig!
IS Ydihs SIS ST d9dS GAURRT HHT gidl,
TS HEMARR YEHRTTAT UT0aTe diuHHa! hHt gid.

2. oupft enfor ot s fawRuT (Unequal
Distribution of Land and Water): zfaor
Mot dodd SR Mordidie AR Jis
st gurmiEft  (continental masses) €U
IS SR IWAT Asd. IS SR AR
TR ATUHT SfEI0T AgITRIGE SR 3.

3. yafda ar  (Prevailing Winds): ffilas
AEMTRIhe dgUIR dR  TRA  YSYFTE  gioft
fER-T=ATATEA X 89 ST, SIS &8 desT=AT urudre
SemHt aga (upwelling of the cold bottom
water) gld. a8ae, fhIRUgIRs (onshore) aEUR
IR TRH UTof} fhTaTeiaes Said adrd sifor ddfis
AU aTeadid. IeTgunef: SRt ar (trade winds)
HEENRIAT A $hsidRk argq = dieddra ol gd
h3iaR dTIHT HHT HRdTd.

Y. HEENR "arg (Ocean Currents): ™R Ydlg
groft TRA fayagia udichs arge Adrd. IareRume:
TRY IR 3fewites wdarg (warm North Atlantic
drift) IR TR draq= 40C 3 aread!.

9o, &fTedT 3ot UerdT (TEMPERATURE, SALINITY & DENSITY)

4. mMur gedh (Minor Factors): U@l U
(submarine bridges), @G& (storms), Tshiaca
(cyclones), @8R (hurricanes), g& (fog),
@meaun (cloudiness), sT=dtyaa (evaporation),
g9 (condensation), I8 TG R A0 3THR
JORE WIH®e §IMM Hch Q@S  dTOHHTAT
fararoTeR afRume Feara.

auuEre 39 faarur (Vertical Distribution of

Temperature)

gaten fRuniga de TRY ST AgPRE SR
SIRd d9AM YBURTER (surface) 3esd. gdfawot
YTl Q00 He® TSR Aedd, AR Wed &
gial, IS aaHTE! Serofiadiar st gid. araHT gooo
Hlr @iolgdd g M (very rapidly) @met 3d
(ATUHETAT A1 STog S9RUIST dATYHT WeordT 2R fohar
efeaTEA (thermocline) Burara), S0 ATHAR AT9HTE
&Hl glogran R Headl. FEMTREAT 3T dF uEE
g A9rTS Sid: U™ &8 fhar gwifew e+
(Photic/Euphotic zone) (Rococo wexuda) anfor
il &5 fdhar srpidles @ (Aphotic zone)

(Ro00 HiexURIA WHgTAT datudd).nghifch F-He
AR UTuaTdl haed 0% I ST I, AR 0%

AR Sfieq (marine life) 39 Hfad ame. fagagamar
$[AThs JTEAT EIGIJAR dTaH HHT SO TTdT §HE
T4, [Ayagieiaes o st S0 garsiaes e smed.

GHaTAT desr3t dTuAT fayaqaTaRgT garehs §H 39d.

R. R g=aT (Density of Oceans)
HETATRTEAT YTogT= =1 Ul gardi ufd Qeheh
gthes a¥gHE (mass per unit volume) g3, t
I 39 ufa g9 @dfieR (g/cm3) 7ed Aict sia.
HgUToaTHt TR gqar 1.0278 g/cm3 39d. ot
35 UTUATAT UdUe 2 d 3% SIRd 3d. gt
AENRITRIAT groart wdsfiagar (dynamics) ffga
HRd, B AT qroft @it gEuiR Y A enfoy
qrogrh hiurdt Ioft enfor aifas ereaTe sk
3Xad.
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mm!g!m (Factors

Increasing Temperature ("C)—>
o 4° 8 12* 16* 200 24°

0 i | ' | ]

* 1500 |
2000 |- R
E
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¥ 3000 [- 1
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& 3500 | |
=
4000 .
..m 1 1 1 i L

Affecting Density of Seawater)

R. dAT9H (Temperature): YA S0 89T AT d
ey (inversely related) 3/ Edl. &AM OFAT iR
Yaffder anfol fayaqreias daid sHt e d.

. &RAl (Salinity): &RAT Sf0l &qaT i@ de Tay
(directly related) sr&dt. oig, Jd3T dT9HE Heeh
&RdT TChI®I QI clehd! (Suppresses). 3argxune: gdta
A% S HHt ATIHTTS AT UeINTd HETINRTEAT UToTt
AT G193,

3. g (Pressure): g9 3101 g9aT T A A 3T,
U QM dTeed T dled. Uig THaTr=AT YTogr gdT
e exvaTer g/ Tvg gyTE ST,

gdd 3% faror (Vertical Distribution of Density)

o dUAM HUch FaAX HUcHhiUe UHT e I<iad
I, &Rad 3W faarur dmguETET 3
o= ugsia (trends) SrgER0T &ed enfor d
TSI SHETd G3ffdes TS 3Tehd:

@

Increavry temperature — »

atrudes |-t N
' N

?
i And B

3. AgNATRIH! &fRdT (Salinity of Oceans)

¢ forast AgUTUImeR G T AT (salt)
JHIUNGT HTARRT &R (Salinity of ocean)
TUIATd. dl gl 9T (%o - parts per thousand)
A SIifde! STd. MR SR &TRdT 33 d 36
ORI MFT IT X d0d. HENNRIA eRadT 9id
aft (land) o8, AEMITRIG ATEUNM=AT 4T UvdTd
AR §0% whicgd Hethe M0 AR % Hifzaw
FORIES (sodium chloride) 3r@d. et SMUTS®T
wfe3ram At Ssflaichge aTRST S1dl, R Sifdaw
FORIES ARSI S ATer AT @t e guiRa gt
TAAE SRAT 59 .

HENRId &Rar fAdfd &vomR e (Factors
Controlling Salinity in Oceans)

. grefly@q (Evaporation): arsdives onfor efRar
IiT d¢ 9y T, BUNS ITed STRd a)  &TRdT
SITed. fayag=ita gegamden (S2 3Mehal S 3ThNRI
3qd) SUIWGicddm  Iw-ge ugeaimed
(subtropical  high-pressure  belts) S
TS 3= &TRAT AlGidc! Sird.

. usi=gHH™ (Precipitation): USi=\E SMfol &fRdT
giar Oed 9y I9dl. foyagdeas dHt &R
ST & hRUT TR,

3. M= uyrvgrEn sidafg (Influx of Freshwater):
TigR fhar fREd) fRAdzvam wRase M2 rof
YRAT T UHIUNG 39d. IS A4g@ier 1o
gl UdTNioides efRaT HHl orad. Iarevond: SRt
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BLEE ST &TRdT &g
3Yd, HRUT TG STARRIST T, ST, e,
HIOTT, SIS YR A STd s uroft fAesd.
. ar=arft f&3m (Wind Direction): fFRUSIRH R
(offshore) 3nfol fhRUSIehs (onshore) AR ar
HEENRM Ooft §¥ @rgd Adrd ol g
faaRUMeR gRUMA gial. 3aT. A SHeTaaR 3 gel,
Af T emEra ful SfSwiFarar emEa 3
NTATTeAT &TRe T iecs SIIdTd, AT RO AT
fehIRUStRs SOl fhARUSIURGA R aTguR SATaRY ar
3Ted. fhIRUSIRe dEUIR IRt IR AfFwr=n
JATASTGe dT9AT dieddld 3o ag 36 gomsy
JIEUMR ATUR dR hiSHhIHATT ATdSTae dTaq=
HHT FRard oo dY 3y gt uFTUdd et &TRaT
Tigadrd.
. gaEeRoflg g snfor sif¥wRuT (Atmospheric
Pressure and Circulation): ufd-ashiargest
gRfEIdt (Anti-cyclonic conditions) W @Rfgd
3MTehI3T AT el UST=IHM aTdareRor fAHfor &=d.
. AENEFRE grogrl ifAaRur (Circulation of
Oceanic Water): fayag=ita 19 yarg @siean ufgw
fehTRUS=AT 9T @R uToft ¥ €9 SITdTd for d g
YNTSTaed STHT ahdld. ITIYHT0, 37
JTcHifedh UaTg TR SHRGAT 33 fohIRUS g% @R
qroft gR &S STt 1Y d Ao fhaRuglsaes ST
Rl

ENEIRde  aRdae dfas fQazor  (Horizontal

Distribution of Salinity in Oceans)

. Gl WHgle &Rar  faaror

(Salinity
Distribution in Open Seas): TRRRITAR, &Rl
&Rt fAyagrer Higae! SITd 78!, df 20° & $0° IR
3r1for gfator s Fisfads ST, ard q&a HRuT st
fayagarer e arsw gsal. a¥g, Iwar ar=aren
sarumges (vertical wind shear) a1 vezma g+t
TS AR 3Td, SIS AU FAURIIIER
gRUTH gidl. &nRd=aT Sfafs faarome YRR,
AENTRI &RAY IR U3 3MoEe SIdrd:

(?) =+t e fagag=ia &= (Equatorial zones
of low salinity): SR USIRHTTS.

() ™ ieftg gz (Tropical
zone - 200 & 300 ): &t gsi=HE il SR
e,

(3) =heft errdaT gwshiisor ugr (Temperate zone
of low salinity): &t arefivaams.

(¥) fora emraa geflg & (Polar zones of
minimum salinity): &t arsfiyas snfor fgaedt
Rasaans.

Sierfe fohan sifeva wqaTdles &mar faawor (Salinity
Distribution in Inland or Enclosed Seas):
dfeed THgrT ANl WNTHEA JiAT "eheaedt
URTIGST HH &RAT 37Td, HRUT Teligrk M qroft
Agss oA, eRa=r fAarumer  fefizna whiurdgl
=T Fud. & guivol Msar groare sidatgER
(influx of freshwater) 3@ 39d. IgTgome:
G SeTi3TaR 3!, difeeds AT (Baltic Sea)
&R SvR |HETa&l (North Sea) g+ &t FigAd!
STd, SRUT dfeceh THGTA ST YT0gTT Sidarg STRd
3iTg. Shig-T THETT IR AT {¥ gSTRI WRTiH!
JMUTGT UToATET UdS 9IST AT Agad; aR gfaror
VAT T U707 3idalg T9eans df Qo geiet
U Tge! §id.

HEIRIG &RdY 3% faavur (Vertical Distribution
of Salinity)

eRad 39 faavur @y fanjda (complicated) g 3nfor
ard shivrdgl AfAa e (definite trend) Tivar a4 gl

I Herizniaed (High Latitudes): SaoEit @t
gred, d9asi eRdT areq.

Ay Sfefizniaed  (Middle Latitudes):
IreaT™ &TRdT H! 8ld.

fagag=mar (At Equator):
o CIR YSTRIHTATHS JBHNTIER &IRdT ShHl 31,

o UUgrAl YSHATES! (below the water
surface) ST &IRAT Higde! STTd.

o 370 dBRM (at the bottom) ot g=aT &t gid.

LCIC]|
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37
0

1000 -

g 2000,

3000 -

4000

gatgorsd (Halocline)

gBURTERI® 9moft (surface waters) o0l dTehsla
groft (bottom waters) TAME Ush HshHUT &
(transition zone) 31Td. § ThHUT & &IRAA 3T=THh
¥5s (sudden change in salinity) g3fad snfor are
gofrgorsd (Halocline) ®|U[ sita@Es S, (A<t @let
JIYRUTYU} 200 Hie? & 2000 Hier 31Td.)

&R "gw (Significance of Salinity)

HEETRIAT HRITEId &RAT WISISYHTO Ag<aqul fAehT

ENICEH

. d 9t wefta onftl geegedt "ggEmER (plant
community) uRomd oxd onftl = wa-
IS Tehiaed (biochemical cycles) dg<ardt
AT aiTad.

2. o #gramRIen wifaw uitmiek S@ & agEE,

3. dl AETEATRTAT grvgreT Mevur (freezing) smfor
Sehediah (boiling point) 3R aRumH &xd. et @R
groft Gae Mad, AT Jo-d ST @R gTof} geg Mad.
@RE 91ogTET ki (Boiling point of saline
water) TSAT ATOATAGIT ST 37dl.

Y. TSl 30 Ichorichmetes a1 deaes arsdisra=mar
R TS TSl

4. &TRdT FUTUaTA gdeR (density) TRomT @xd.

& ¥R vargreal Affdaed & sifdsa agw=h
yfirent s<rad.
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HENTRIAS 9edl-3fgld (Ocean Tides)

gd oMUl dgreAT OIS Tg Uldodld gIuMe!
whifSeh are 3o ge I wRd-fgld (Tides) wordm.
arAT gt are ool fadt feiRudians glomdt
SIS I WAl wgourdd enfor aRomd fRgfor snaean
ol I Uidesid 3w WRdl groft (High Tide
Water) wUrdTd. q«T=AT Urodrt ae iy fa<dt axgreas
IVt gIoaTe a9 Siigidt WBurard 3o gRumt fHefor
STedT qrogTAT hHl ardessia et 3t aroft (Low
Tide Water) wgurard. Wi+t s (Tidal Range): 3=
ot aroft (High Tide Water) 3ot oet 3iigict aroft (Low
Tide Water) Il HRehid WAl hell BUldid. &t
WA hell HHSTAT arodrd! @iceht, Hegafeh-r=ars srfor

TR S I,
& oG
6

GRAVITATIONAL FORCE

Gravitational and Centrifugal Forces

Tidal bulge

-
-
-

CENTRIFUGAL FORCE

- 3Eid=h Affdt (Formation of Tides)

W TSIk < IiAT 7d, R 1-sigier AfHd d@g snfor
gd IiaT [EarhyuT IreRge (gravitational pull)
arfor foRom=am gediear sradhal @™ (centrifugal
force) gid. a1 RgidieT ¥Rd-3Mgid=aT I 9v9dia
fagia (Equilibrium Theory) wurdE. a1 RgiagaR,
Ug TSAIhYUl g5 dglhs S  geftem
UBURMER FAl6 38w, X g fAeg arsgn
gEUTTR d fhaM os. oRoml, d@geRd srerchedn
gedftear geuradie aroft srreRftfa snftt sited sira snfty
% WAl I, T [Eamafigutie Te@er dgfod
FRUATIS, 3Tachat s (centrifugal force) dar=an
I fAvg ST g YSHRTeR "M diadn

afedt-3ielel 3for AETEPTe Wdre (TIDES & OCEAN CURRENTS)

grogTET Geraer (bulge) daR i
mq@mwma@amﬁwm
gefler qEUTTER Rt Ad. g f3awmoft ghom=r g+
arusen wRddfis Foadt 2 a6 Afemn
3.

,/"/ < G 1
/ \ |
q Y0
\L / tull moon
N <

nvwmoon

w¥dl- 3@l U (Types of Tides)

2. Iuumt wRelt (Spring Tide): g Rt d<gr d Segt
g4, dg onfor geeft vt wRes W4 (straight line)
fRI9 srda. e’ W&EAeT (alignment) fashsh
(Syzygy) =urard. Segt & nfor dg gedi=an g
TATSIST T, degl A1 [ &t geft (Conjunction)
UTdTd (AT fdaw - New Moon Day). Siegt
geft g onfor dgremn wed orua, dr a1 A
ufaget (Opposition) =urard (difefa=m e - Full
Moon Day). g anfot ig Ii<a1 TahfAd Teararyor
3repdor_ a1 foasft Jum=an wRar @ 34 (very high
tides) 3UATd. HTI: IUTUTAT YR I ATHTR
WRATAEIT 0% STRA 3.

. @Y Wt (Neap Tide): €t wreft degr 33 Sieg1 G, A
31Tfor geaft gorAisl shleahlHTd (right angle) =9
AT, RN W&ol agdfsr  (Quadrature)
TgUraTd. 37f [t oref <ig fa=tier (half moon day)
faeg Rz rf oed snfor gl uToft smuTgeT STSA
gefreat STaes eI Rt HiTaer dgreat 3
SR 31¥al. FY WRATT I T AT U et
0% HH 3.
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Neap tides ’

High Tide

O Q Low Tide
i | -
The Sun The Earth

3. om9y 3Mfor 3uy =<l (Apogean and Perigean
Tide): 31a9] (Apogee) 3ol 3u9y (Perigee) ¥Rl
dg il gedftear sray onftt Suy fRdeR ddra.
dgrl gefiugA wafd saesdt &R @ Iuyg
(Perigee) wurdrd; 3nfol wata gt At a9 srayy
(Apogee) uraTd. gy WRelt 39y MReAdeT et
(lesser) 3/ 4.

wRell- 318l ag<a (Importance of Tides)

WRA-3fEd  AEdt Sfiaandt enfot fRaRugtn

TIfaRUETS! WIesIGUHTO! Hgard! 3Ta:

. d faRudler @ (perpendicular) #ie
yaod Mes (sediments) g3TUIETSl SEEER
3Ted.

2. WA=t e (Tidal range) feRe &=l (srd)-
3BT gwaTET fhwT) @t AfAd h=a.

3. UTUgT! hifSeh are STl ge STe Kot 3o wRdl-
@At St (tidal energy) arRuaTETdt Iugaa
3Tg.

Y. WRdl-sfEd fhRufladis RAyst udwm (coastal
delta), "Rt d<M (tidal flats), @ (barrier
islands) a=ar faaror onfor  SRRRAAFTER
(morphology) U~ crehd.

TgdTd 3118, HRUT Aid! STl U =aT as) sievrd e
hXdTd.
& 3 fhIRudadie anrt sfiaqrear gera e,

AR varg (Ocean Currents)

HENRR YdTg 0TS GHETAT UTogT=AT Qehl asgHT-T

(mass of oceanic water) fAffia f&s o am=

TGS 819, AT ATIHHIHR A 3T (warm) 3for

3fia (cold) vaEmed Fffeur Shes Sa. =T & enfor

fRstar smemReR I géis et ahes STTa:

¢. 3udag+ (Drifts): g wafea ar=ai=ar (prevailing
winds) THERATAG HITRIAT UTodTd] gioenes
3118, IeT. 3R 3Medifesh 319agd (North Atlantic
Drift).

2. warg (Currents): g 3ifder wm fAfda RIA g

HEMNRII UTudTe] gTedne 3iTg. IaT. IR fagaqsia
uf@Qfthes warg (North Equatorial Pacific
Current).

3. yarg (Streams): & Wsidde HisAT FeEivHmOl
3ifdep S RAfAa 3R o meraTRMaT groarh
BT 3Te. 34T, Teth &4 (Gulf Stream).

HENTR HaTgiAl SO Hrfies gesh (Factors Behind
the Origin of Ocean Currents)

(A) gediear alkae-msht Hefdea ge (Factors Related
to the Rotation of the Earth)

2. hiRR3ifdT I& (Coriolis Force): siRsifaa
9% TENPR Yagr e ek Reed
(deflect) &=d. 2 IR MATafdle TEETR Taga
AT Iordiers ool gféror metaidie varsi
T STdieRs fAae .

:. guflemm oRgew Fem@ fAyaganas
HEIETRIAT UTogT glerdies gedtear uRas-r=ar
fsia fasg 3 8. Iy Rigag=ha wargrn

(Equatorial Current) S gidl.
3. gt uRas- s ufa-fayag=ia vyargrn s
gidl.

(B) wgramRizh Teifdd aeek (Factors Related to the

Oceans)

2. ATUHHIAIS W (Temperature Difference)
R. &IRddI® W (Salinity Difference)
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3. %k (Density Difference):
HENRI UT0T=AT ¥9ddle Weh g1 8RR
T BSOS g RUT SR, € T
HEEFRI UToft a¥ite $l g2 8 oXad. d9d df
gl &fas giedre e [Rffa w=a. 'qar
ATgHT 377107 &IRAT AN STaggd Ssa! 38
(g1 'HgETRI  "9dT Uahwur).  IaTeRume:
fSser  argeeFfiga  (Gibraltar  strait)
IcHifess HEMNRIGA  9Hed  HHgIdhs
(Mediterranean Sea) ATgUTRT UaTg Hd &Rl
SO Fidlelies RIS Bid!.

(C) arareromsft Sefdq gea (Factors Related to the
Atmosphere)

g. g ard 1ol arT (Air Pressure and Wind):
ugl ar (Planetary winds) ¥R gehra @39
ITEdTd. HETINRTT UTogTeA] JEUTIae- aigdil,
e adumges (frictional force) umft dEts
a=rer fRRt gy ard. SareRund: SWR
3rewifesds dagH, -t RAsit varg (Kuro Shio
current). 99 IR &t AgTRET AR
e fR3d wEMIgER 9@ (seasonal
reversal) gidl. ITIIR, AR YdTgsl Jidt
e sg@an.

2. Usi=w Smfil srwfiw@s  (Rainfall and
Evaporation): &l gdar @ oM A

373 HATUET o SR gid, ford et asi=am=
quT STR arefiyea gid. 3R uRfedtq, amft 3=
G UTdeSiq ¥l T¥g dTdcsichs dlgd, Ud &
HeAT WA grassiar (locally) #aifed ga.

HENINR Ydigid 94 98g- SMIUIUIR e (Factors
Modifying Ocean Currents)

g.

frRugian f@sn, sneerR snfor @Ww==T (Direction,
Shape and Configuration of Coastlines): S
fFTRUE} ArTR Uargiean Awfifes vargret fRster
FIEY S, R dl JiAT MSABT PHed. TRUTHY,
HENR YaTg a9 sm@iAed (bifurcated) Rvmre
S| il fRRUSlST WHieaR  aig  SIdr.
Sergeone: sefigenr feRudistas  (Brazilian
coast) Ryag=ha wag 3 smEive fAumreT sirar.
Idhsle 3T 3ifee warg (Antilles current)
BUF dlgd 0l e WA A gld, &®
gfguipsle  mar sf@fdaa warg  (Brazilian
current) U dlgd gd. JrauAro, gfeor f&dt
HEETRIA gfaior Ryagsia yag Aenmsas
Hignfries 310 S e Targmed [T STd!.
deseaT (Bottom Reliefs): 9=, GsrATSS
BRAas (submarine ridge) ST, AR
YaTg Sk Merdfd Ieidiers snfor afgror Merafa
iR fTafaa (deflected) giamd.

FJUFTJAR  d3a  (Seasonal Variations):
A ded  f§d AeMnRE STesuR
FJAFIIER 96 Uarei fG3ld 950 deard.

fafaer rgrmRmefs PR varg (Ocean Currents
in Various Oceans)

(closed circulation pattern), e HgRITRIA
U fHERT a&a (circulation gyre) fdhar wad
aod (gyre) TR gid.

TIR ST a&d (Gyres) WIBIGHATO! 3fTed:

2. 3R UlAfthepned: Iu-swiesfedefin 3R uRdfthes
ga9 (Subtropical North Pacific Gyre - SNPG)

. of@yor ufAfhepmed: Iu-Swihfedefim  gfaor
ufAfthes a@a (Subtropical South Pacific Gyre -
SSPG)
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3. W i : 3U- e TR

gad (Subtropical North Atlantic Gyre - SNAG)
¥. afQlor Sredifehued: SU-IWkfesdi gfgur
3cdifes a&d (Subtropical South Atlantic Gyre -
SSAG)

4. gfaror fEd HeramRE: Su-swikiesy efgur &t
gad (Subtropical South Indian Gyre)

o B wEMFRIE WERTR UdE  RGHFITAR
(seasonally) @i fasm sewdard; Iz Iax f&dt
HETHARRIA 31 SlUde! 93d dIR id ATg.

e I U9 gouifed, SU-IWIhfeaelg IR Sicwifesh
Iea gataromr=n gfewriArgs (ecological point of

view) EU Hg<dId 3MTg. I3l |/l ¥4 (Sargasso
Sea) TUg! 3MwEs SId.

gorat seggrt afsigd (Characteristics of Sargasso
Sea)

2. & fhARUd F8SST (without coastline) Terig
T 3.

. JY HABITR yatg™ ufd-ashiaresd sifawrur (anti-
cyclonic circulation) g4, Sad @l UdTg
gaifide emed: SwR Rgagsflm warg (North
Equatorial current - gféyor iwm) e W fi® (Gulf
Stream - uffiw A1) IR Siewifesd g
(North Atlantic Drift - 3wR Hi|r) & warg
(Canary current - gd #f=m)

3. 1 GG A9 gigifieT 3rsg 'SwTEH” (Sargassum)
gIaee 3o 3Tg, Sarar 37ef |l qor (seaweeds)
3T 3Tg. WA § Yob AHSHS YT 3Tg, S TG
GToYTeR HeRTTUl a¥Td.

g, I &Fd Scs Ul 3Iia  enfur wfads
(motionless) 34,

4, graT &l 0° JTR o Yo° IR

g0,

3.

2.

g3.

g.

I@izmaT AR 34° uffw & vy afdy ae.

gl UiogE M WEdr  (exceptional
clarity) 3mg.

g7 AT UTUIET HETERRIAIG Idivd qrognaft
HIUTATE! Haiel AT,

g AR} ar anfor uffeft ar (westerlies) ai=n
TehHYT 8T (transitional zone) &9 31,

. 1 &FTd I JTSl gdd T (subsidence of

the air) gid, SIS ufd-ashiarged) aRfAdt (anti-
cyclonic conditions) 30 uafa@ arameRrofia
e Ao g

ufa-ashlareedt aRfRdiga, 34 I=a auw sed
anfoy arefivearenr R SIa srwdl.  gRum,
JcHilesh HEMNRIA a1 Wgd Hdifder &Rar (3u
ORI W) Aigdes! Sird.

8 g g "nrndt (eel) wsrEt (breeding
ground) 37g.

g 99s @'Res wdid (loggerhead turtles)
@re & (feeding ground) 31s.

g1 yeINd uwds g™ g2 (huge garbage
patches) &7+ ded 3ed. & HIAd U IS
wfRa oifgdla aREwwédt (local unique
ecosystem) TR et A0 v 3rmad.

HEENR "daigi #Wgd (Significance of Ocean
Currents)

fFRudlar  wwsfiateor g (Moderating
Effect at Coast): 3w 3icaifesh uag Ardfora
fhTRUSER IOTET 3O, R A Warg W 3Mfor
UIMeHes ASYOI S0,

fAffdfter dc oo gat.  SergRumet: srereRmT
HfSwfar yargreas sme.

IW HEEPR Ydalg (HIRUSn udand urehd
U, JergRunef: ST AR warg fafesr
YehRAT §ATHTATA UTSd 31T,

AEMFR Ualg oifd gamE "eT 31U 3hdid.
Jorgronel: TR WHH STl AfgiAed
Jcaifess fhRug onfll guagean A uqara
ATYHT aread 3ol e Swrd=ar &ret (intensive
heat waves) 31urd.
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. IooT 10T 3 AR WaTg 51 fAcsdrd, dd qre s |9 g 5 ! (Causes of Sea Level

TIR gla. Rise)
& 3fta 3nfor It AR yaTgieaT fAsomgs sEdis e HWENNMRIA 3if9res uwRor  (Thermal
9aid Tg Acidea™ &9 dgR gidd. Sl Expansion of Oceans):
hTSrAT Y HISSHserdasias Us dak (Grand bank), o gRTE ar”iga (greenhouse gases)
gHgeldcsih SR dh (Dogger bank). Jehocdl Sfafked Iwrddhl AR 0%
6. IS0 3NIfOY 3fter raTeeaT s SiifeRyeTaT qRasT JTAT AR 3T BT,
gidt ot  wrRIEtSaed=ar  (phytoplankton) o TR® qTofl UEROT UTad, SIS Tg UTdcs!
e Wi Aed. I @ srasifaagea ared.
FMYOT U Aed gld onfl SFifdes arawaTe o fRuadl onfor awi=a agd= fAdeut (Melting
(global warming) &+t gloar #1&} erar fAea. of Glaciers and Ice Sheets):
¢. HENNR YdeH@ HeRmt ag= (upwelling) 14, o Wads onfor siefeemefies swiar
AT vk dedi- §ieg aroft gsurTeR a9 snfoy gedt YAYd XM (unprecedented
g AN &3 R glad. JargRone: o rates) G¥gH THTE 3HTad.
fFTRudeadies et aga. o fRwreds f@u=eiar #rar (Himalayan
3. ue-fAt &t afétor dfafthes wer TR yang wondidie glacier retreat) 3@® WG wWRER
TewSe T R, [ s wf-Ryaeeha ware T
e O vagTeh ST S, TS Wt SudETie o ygdfta TR fazut enfot art awia e
ATGANE AN gaETER OROTH g, (Melting of Polar Ice Caps & Sea Ice
%0, HEMTR YaTgidl SATIR 0l HhE-TaR HisT Y91 Decline):
I (I2T. TaTEe ddt S=d ga). o WP T RAaae de g R usd

9%, AENIR AT URRY U041 ®ieiar (migration) ““;ﬁ:‘dﬂo)?f%mﬂjm (reflectivity

e HMF4gd3Sg &RUt (Anthropogenic Causes):

TS UTcSidies a1e: Hul, TR Sifor yeies faam o YIS 3SqEr (Groundwater

(Sea Level Rise: Causes, Impacts and Way extraction) o0 S@E/™ET  w

Forward) ST |6t (reservoir depletion)
SIS AT SefTd.

u&d1aHT (Introduction)

g UTdesidIe a6 81 SIRTfdch gar™ agordl lobal
(global climate change) @ald gza aRum R, st e gikem (Global Impacts)
SeRERHT g Taw §3e (IPCC) TUR, 2300 UG o fFRudialis @ snfor agclt rer (Coastal

Flooding and Storm Surges): 3= ga&Y4d
SInTfaes ORI 95 UTdest AR 0 H.HY. 3 aed! amg
RN srehndies o ardien @ e s a2, & G D SR S SR T
Hedt Wsﬂzﬁmm ' g"ﬁ gren aror o fa=mue enfot wi@iar (Displacement and
Susiifadardt Ffor , SIS FT A Migration): 9@ a2 (331 ATedld, fhRkard)
f@w™ (sustainable development) 3ot gam™= MY WerR (Sa. i, g, e
@afdedaarét (climate resilience) e Agaqul Her SifraT=aT SherTaT 9HHT ahd 3.
ST ST o URERA JHEE (Loss of Ecosystems):

@WRGE  (Mangroves), 4UUIY&  SIRT
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(wetlands) g UdTes ! (coral reefs) R. 3@+ (Adaptation - g ©o):

YRITd 3TTad.

anffer gRuma (Economic Impacts): s&R,
AT 3101 fhRugean grarya gfaei=
JIhd.

AR e (Indian Context)

Hagasfiear (Vulnerability): sRATST 6,400
frdfr fmr S1veer omg, SaTaR que
ST SfAE Sleh TS 3Me.

HfeRTd IS uad  (At-Risk Regions):
Hewa, Gag, A9 Ny e @ ol Ao
3Ted.

Aegagaary  Ifor gt (Fisheries and
Agriculture): 99z uUvae od RReE
(Saltwater intrusion) e uf9s dwmes sifor
32 arET Isaimed wraRkdt enfoy fRvar=
TugTAT &fieht fAHTor giar.

o= CIEG] areul (Disaster
Intensification): Tshiares (341, w1, 3 hF)
I Y UTdsIe 3ifeh fanmsTr ggadr.

SiaRTET wR@Er (International Frameworks)

A

uR¥ &R (Paris Agreement - 2024): SIRTfAS
dgHEaTe :°C G @il 3auad 3eE 9g,
SATeS TG UTdod! AT ElehT STASTIUI ShHT e,
dgs TWAEr (Sendai Framework - 0%¢4-
R030): AU~ SiEfw Fft FRvaTER Fer FHied
&d, Id fhIRuUER Safaear gmfae s,
TgerT IR 3Ad fAeer 3fe® (SDGs): 3T €3
(g gpeft) anfor 2% (ToATETSie Sfam) T
31O AT Gaftehdd’ S&f Shigd hdrd.

fot  arggped  uRWl  (Mitigation and

Adaptation Strategies)
2. 31+ (Mitigation - st &vol):

gRaT[E a3 SIS &t &vol.

FfteRuT 370! qTUTeres ST SaefAgR hre- f&sh
(carbon sinks) areaut.

fRugdl Hraror (Coastal Protection): |
fadt (Sea walls), siemR (dikes), @RGER

g-ieaa+ (mangrove restoration).

gt AElsE (Urban Planning): gamm=-
@afaes araTyd gfder st sifan Fr.
aadiit ga=m  wonet (Early Warning
Systems): 3Ta<il Gt guro.

Y- IR 3igge- (Community-Based
Adaptation): wife dleFAT A Snfor
HHTYAIAg e el

3. dif3 U™ (Technological Measures):

g U Uqgeia  Suugigr  Adaror
(Satellite monitoring).

mAd fAsidieRzur (desalination) snfor S
AT Tgell.

gdls fasm (Way Forward)

s Uldsidie dié & U geg Tdidl mu

(slow-onset disaster) 3me, wg fad uRum

sraf¥ed-ia
agemanft  gfewla

(irreversible) 3 3kdE. IS
(multi-pronged approach)

3T3Th 3Tg:

SMiaRTEN garET Ufdagdr dehe Heul.

Safde frTRug=ar urmg gauiae jaaus
oL,

TAME  SgeATeT AT gRvuniAed
guIfae Iul.

ma=ht Wi &t g Fd aeanR
Y33 UTef3ieh SghraiaT g 3ol
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l‘ YdIed 2dS0: Wore, fifaiet 31for fGaeor (CORAL REEFS

wares (Corals) & SISfher a1 arrt v goftdis
geftg (polyps) 3.

Udiad Weled @seh (coral reefs) Iuadl SEEGR
e siude, sirdae sfor arex (rigid) wer =T
(massive structures) gid.

UaTea Hefld UTvar=AT UTdasI<al ar ST 3Tehd ATald 31for
BUH & AgH 9gg uidesiadd fdhar et sieesdrd.
Udles Teilg 3Hdhel Jid "geltad WRfigR  s™oen
EIAS! IaBE (Zooxanthellae algae) sifEi@rd
AT, g AaTes fSdd UaTasi=a1 THUT 3 TReTidh §0%
UeT STRd gRad S0l JaTaid Sedsi- 3101 eTehrss uared
(excreta and west) gaafaRa (recycle) @ed.
IecdTd, UdTad goftd JiFT Il 3Rk 13/ (shelter)
3. a1 3areTeT fafdy &1 SR vaTs WShiAT WeA
AT A, Jaies Wk Iwrhfedtia gsi=ra-ider
(tropical rainforests) Sied sifaer fAfaerar (diversity)
I I AR Ysi=ga+ (rainforests of the

oceans) 3dg! BUE.

3ares Ugsiiad “rfieR) digd 3d fohar A o1, SaTeis
YISl AT STl 30 I "geqor Uares favsi= (Coral
Bleaching) U siia@s 1d.

Healthy coral
rooxanthellse
In coral tissue

Ui Toflgiar  aidiardl oasdes  uRfRdt
(Conditions for the Growth of Coral Polyps)

2. iFT R0°C @ 2°C R WS arftfer draH=

(mean annual temperature) 3Td3g 3Ta. IS
Udiad Teilg 4° IR o u° fAUT Irarize==

) https://t.me/PRAYAAS_UP

HENIRIA (tropical
oceans) diedrd.

. GBI AU SN0 SHifete =T HHdRAgS
UdTe5 SIRd @l 9ToaTd (00 @ 4o Gefder SiRd
ATET) ST 3Tehd ATEIC.

3. @, Meqgad umoft (sediment free water)
3TaIH Mg, HRUT e aroft fohar wges aroft
(turbid water) yare Ssiilaid dis d@g & (clog
the mouths), ST T g Bl

¥. M2 uroft A&l vae Tefiaiadl gifere g,

BT o kg (river mouths) SETIRGH ¥

NESIGH

4, TEETRIT &TRAY QU I FHT0T ies giehReh 31Tg,
PRI JHT ARS Fifeandastt i FeHe
JT3Th 3ATg. IMaTh TGS Sl HETERRHY
8TIRdT 6 d 30 SIRT T (%o) ST 3.

& WEMTR UaTg 310 STel Jasiard! Sigee 3Med,
PHRUT & HTAFAH A YRIST 101 Ageara UIeh Tech
(vital nutrients) 3fToTdTd.

o. faxga wogHt HT  (Extensive Submarine
Platforms) Uaisiar Qe dada™ dsm
(thriving grounds) 3Tgd.

¢. fPam a=edt fRarepem, fhar @it ugwor,
TaTesETel 3rgeges aRRfeddt e

UdTes @eahid UhR (Types of Coral Reefs)

¢. [t yares @sw (Fringing Reefs): 3 @dg
@R (continental margins) fohar seiar asA
fdrf@a glda. @ de fhRTRUdIST (coast line)

Fringing Reot

R. dedY YdIs W (Barrier Reef): 3 fharudi=a
.. —y 5 N
T Ja1a @ehiaed 301 fhRuged qroam swReSs
3feR 34, AT RT3 Wl (Lagoon) BUH @S
STId. dede UdTes Wseh darddd ddd (continuous)
Jeadrd. wefierell, & e fewToft geasd sryand,
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HYald , I g Teuld
3esEss STd 30T § WRedl-3figid=ar AriaA (tidal
inlets) TR gidr.

\
\
NN
\\\\\\\\\\\ \\\\

SRS \

Barrier Reef

3. 3@ (Atoll): 3%e dreun=aT Ydiesidl HisareAr
AT 3ThRT (horseshoe shape) 3fol s
getiit dedes! a@d I el FUIdTd. & ITURUYU
el derdladt (island atoll) 3eesdrd fohar wraidaT
T 3d @2 994 (true atoll). 32T, TSY Sereis
FATgEL el (Funafuti Atoll), I@dae sicts
GG

Island
Ocean 3 _L-agoon
S — )

Fringing reef Barrier reef Atoll

yeres fas (Coral Bleaching)

TR TG HeITUHTY, HaTes fAaRe Borst vare wsfiia snfor
AT UdTes @eehidT W g wrat (decoloration) 3ol
gRuH HaTes SsftaiaT §eg gidl.

dadgaR vare fais=d ueR (Types of Coral

Bleaching Based on Intensity)

. faemeeet fais (Catastrophic Bleaching):
YR vo-j4% 3IUS UIUATdls Waia Uldgaiar
gqIfdd gidid. Ia1. T8, AIGad, sider, g
3ffor efsmt=ar.

2. 7R RS (Severe Bleaching): AR 4o & wo%
3YS YOIl WaTess UNIdd gidid. Sel. ohf=dr,

3. www fA¥s= (Moderate Bleaching): AR Q0 @
40% IUSS UTUATeIe UdTes Ul T UIfad gidrd.
* 33N YhRAT UaBHE Wee gautet (Quick
recovery) 37 313.

¥, TMog (Insignificant
Bleaching or No Bleaching): g&am™, 3@ yars
s fadard A, Id Uaies @sah AFgassa

frarremigs  w-sifdes  wwona ufdgaRan
g giard.

yares faRst @Rl (Causes of Coral Bleaching)

. HENNRIAT d9dEEF a6 (Increase in Ocean
Temperature): SIRMfde dqarare, sieifie
HeT 3G f[Afdy R,

. HENNRM TSR (Ocean Acidification).

3. fRwwen Ras=amya M=ar grvarn aedar sidafs.

Y. g Uldes! aIeul: Iedl Tig Udaies Udla STRd
S Ugd  ehoe  odid, S 3amern
UhRTHSSUONHTS! (photosynthesis) Gdvehm=I=AT
IUGANTYT T S0 hIvT gl

4. YdTe AT Saeh (Outbreak of coral diseases -
epizootics).

& dIed AN, TGS, UGHUT SAGIS THaTd
ST YHTOT a1evl (Increase in siltation).

v. 3o fharreiAed Rlewmeh (pesticides)
31for qurERTeRieT (herbicides) aredr arR.

¢. WEehidigd (microbeads) T3 Higd wwETeR
(Cosmetics) HHgId aTgd SiTdTd. 39 ARAhIEH

2. SegwErdt vars™ Alsam yHoNd 3”@+ (mined
heavily) & STd.

) @are (Marine Resources)
(A) sifaes &2 (Biotic Resources):
2. 319 99reH (Food Resources): I1d AT, 9FRY
Tad (sea grass), 31 (algae), g aor

(seaweed) sTEIAT ATAIT 3MTe.
2. o duSH TAeH (Non-food Resources):

G
(B) ervifaes TuTe= (Abiotic Resources):
¢. @<t @are (Mineral Resources):

(i) e (Metals): difiRfdad
(Polymetallic nodules): & #gMETRET
(Placer deposits): & @i 3IAFH
(continental shelf), @f™ IarR anfor
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(ii) eremg (Nonmetals): ard gea: fAfdy dfis
anft e W@ (construction

materials) ST& &t @@= (gravel) il areg
(sand) Tr=m GHIEST gl

2. it 1 (Energy Resources):

(i) *fiemeofia =it Afa (Renewable Energy
Sources): Id Wd-N@d et (tidal
energy), HeITRIT 3iiforer St (ocean
thermal energy) 31l AR STe Kot
(ocean wave energy) di@T HIGI gl
T ® ga- Selt S0l a¥IT0TR 319] Wehed
(floating nuclear plants) a&ie warmef=
3Med

(ii) surRufRes et Hld (Non-renewable
Energy Sources): Iid YeRifSaw afor
Awfifes arg gt gaE gt
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C. gar3ns Climatology

dIdTdeu] - 4ol 3107 &edolt (ATMOSPHERE - COMPOSITION & STRUCTURE)

arararor (Atmosphere)

gidTaRoT g WE arged 3ol (thick gaseous
envelope) 38, & Yefiasl IRT SIS dg rehd 31Ol
TFIhY0l ga3es (gravitational force) gt
GEHITRN SIS0 Mg, TEHUCIIRH ardTaRom! ST 2§
@ 28,000 fFHt I SicTfoid Shelt ST, W aTaTaROTET
Q% AT R fahet Ifiuda arre.

arararun! T (Composition of Atmosphere)
ITATERUT WIS G-l oo e:
o dg (Gases):

o "eRteH (Nitrogen): 6¢%?

o dSiifadrsT (Oxygen): 28%

o S (Argon): 0.33%*

o hIe SSiTaTSS (Carbon Dioxide): 0.03%
o &7 (Water Vapour):

o JIdERUTAT YQUT TTheTAT 0-4% Tdd 3¥d
3TTTOT ATdhT R0% T & Rt S<hoda sead, &
fafae gam= et (weather
phenomena) dsfdq a18.

o T (Particulates):

o Id gesra wuT (dust particles), et wor
(salt particles), WRTTeRUT (pollen grains),

R (smoke), Sarergdit W@ (volcanic
ash) sardiar T3 gial.

ATATEROIT ST (Structure of Atmosphere)

ATgHT 10T ga= g9 a7 ARIgai=T STYRIER, aidTarun
IR AR 33

{. d4isR (Troposphere)
o BT ATATERUAT Hdid @ISdT AR 38,

o SIacsSIacs Hd gaTHM HeHT (331, 4, &7, 39, &4,
USI=gHM, ST USUl sTe!) a1 RT3 Gaferd afred.

o 3%, I FreA IUHH FHH gd (&R gooo
ST $6.5/\circ C$ a1 R, SATST ATHIN B
& - Normal Lapse Rate =gurdrd).

o fAagaTargA sEiwe JuisRr S @t g

o

R&

freft 3.
o gaieR It AR & & ¢ ot s,
o IgTcTd It St ared, TR fRaread &t &t g,

o duisRTEAT av=T aaidar auraesf
(Tropopause) Tgurdrd. dudeefi 3t quierTdies

ThRIJAR JGad.
R. fR¥qisR (Stratosphere)
e B R dUieRT=AT 3RTd} &R fR& 378,
o AR TR a==h Tafar go fadt g

o 3 aitsiirar IufR_IATS (due to presence of
ozone) ATYHT goggeg av=AT fazla are.

o SiiEiHET R DdiERT=T @ #aidaR Sufed
3t

o AT R gfRNFRE SiccRgEide fawol
MY O, SUMHS d gl  YESHEIR
GIgIauaTugA Jiddrd. a1 Ufehdd, SEi=aT R TRH
gial 3nfor ufRumH} ferqieRd =7 8.

o [RdiR vE ga™mE geAiuRgAT gad 318, Ug
grewl [RAdieRa srcueeR ar (feeble
winds) 3nfot f@wa @m= (cirrus clouds)

3R Bla.
e AR = waRer wWay
(Stratopause) ®Urdrd.

3. iR (Mesosphere)
e BT 4o @ ¢o fhrft T TRST MR,
o I It gTeI™ 5T dTUAE gt St Bl

o HAERMAT ol HARST  Aegwdsfh
(Mesopause) FUrdrd.°

¥. IWTieR (Thermosphere)

e B R AumEflen udles &¥a emg snfor
gTaTaRoTT! JTg] Aafer a9ady.

o I, Fft e ATUHTE A dred.

o 31cd M T 30 St TR TETYS
Ig U g&h (very light) giard, TUAd IWITSRId
SETAT SATUTe AATeY.

o I I AR 3Ted:
(81) sma=TieR (Ionosphere):
o BT ¢o A §¥o fFt wiq verdar Iz,
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I

layers) 3Tad.

2R (ionic

o Yater farvieiga (radiation) a1 RIS
g AT (ionised) gaTd; FUHAT AT RIS

SAATER BUdTd.
o B R IUUE <SBUGBSUT

(satellite

communication) 370 2Nt TBUIaBUTHER
(radio communication) Tu #Ag<ari Yffeht

FoTTedl.

Exosphere S

4004, /(’ I
: e 1‘hcrmosplécrc-—~
Meeoﬁame |-—---c--—---
| K\ﬁm{.j)hem
504 -Stratopause ;

Altitude (km)

Temperature {*C)

(@) sTgrisR (Exosphere):

o B dardreRumal gafd 9ede 2R (outermost

layer) oTg.

o argH et sicda et g SO ATaH QU SR

gid.

arararondl I¥EfAe =T (Chemical Composition

of the Atmosphere)
2. gH=UdT 2R (Homosphere)
o @ TIATERUMET

HSdT WAT Mg anfor

FHeaUEaTgA o fhedt Sfhada gmaar orme.

o fafay

(homogeneity of the proportion)

JRAT UHIOTEAT Gheudde

gqrat

HHEUAT PR B, (AR vC%
ST 22%).
o TTHIER, HHEUAT ARTE duieR, fR&aiar oo
HegieR el [A9Te hed ST
R. faun==ydr 2R (Heterosphere)

8T 2R R0 R & 20,000 fheft wfq g 8.

fafle ar”@ wreed (dominance) enfor =
ifaes ToTermigar ard ge fafdey aximed faursH
CTRSIGH

(i) enfoder A= eR (Molecular Nitrogen
Layer): 3o & 00 foha

(ii) 7oy SifRI 2R (Atomic Oxygen Layer):
200 d 8,800 fohrt

(iii) 8fs@® oR (Helium Layer): ¢,800 fordt @
3,400 fhHT

(iv) @] grgds eR (Atomic Hydrogen
Layer): 3,400 et d arararum=an @afd ax=m
Aafewdd.

%0
: | 4 1] :
(ONOSPHERE :
1
2 ! {
! —
H H
| THERMOSPHERE HETEROSPHERE
00 L .
00 ; 3
| S—— :
~ 80 = .
5 60 M € '
< - N
e ———e . SIRATONUSS )
w0 b :
HOMOSPHERE
STRATOSPHERE :
20 "____--_ I EOUATORIAL TROPOPAUISE |
TROPOSPHERS e oo |
0 1 L 1 1 i

250 X0 ke Sey]
TEMPERATURE X
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gedial IWIAT ol b GSYd Hidicegd fod: ®@R
fafaror (solar radiation), TTEaaTador (gravity) sfor
gt 31T YUk Sierfa=a @ (endogenic forces).
grieht, | fafakwor 2 gediear Swrar Seia gaid Agwe
Gl 3Te.

gaferga gedt ool fa=ar ararerumgR ured gt dereedt
Sl (radiant energy) /9 @t arga™ (Insolation)
BUTdTd. Jetes! et Ok Sel |d feawmoft aref awa.
R Soren a1 fag ureflgs (differential reception)
gt q8HAT ATNTeAT YATUNG darddl, saies fafae g
ug (pressure belts) TR gard snfor gRomH ar=ai=
SrfAwRoT gl

gatear argsr fdavor (Distribution of Insolation)

gt RIS (shape), ¥4 f3amft Mzum o
YA §RA 9.

o g@aieR ABUR YR qoaH fagagarar Azum=an
ATIATATT heled 0% 319,

o osuT=T Yafear araHTHTRAT GHTOTRAT STYRTER gedia
& geegined Ay & 3rme:

¢. @hHl refiar fohar Swiakfesefia Uzt (Low Latitude

or Tropical Zone): g &ehge 30T HagwaT=aT
I USR] 318, T fShToft aufd gier stermar
gd (overhead sun) 3r&dt 3fot s fEeproft quiqa
giieT FHTe HTfOT ket e arga= fAed.

sun's rays

Efect of angie of InCdence of solar MSEton On Deam spreadng of the surftace

90‘/“'

5

R Ry

et g of
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2. wWex 3feris ugl (Middle Latitude Zone): &1
Merutaed Iwr wfese o yda gaiear =M,
U 4° & §§° SAEIGTAT TERSAI 378, AT
UCCaTd Iy QehaT AT 30T Tehal foham g
duAE fAed. * aufan g det gard araEe
3 T9d. Sivrares! fSenToft Starmer g F9dl.

3. gt ugr (Polar Zone): g1 g Merufasd gg°
UgA ga@ivdd TWRool 8. Udd fSamoft aufqa
Uehal TS 3101 Teahat fora gaft araa= fAesd.
Fore fSwoft SR gd Tudl. de gEfero
U SIS hleided] YaTd dTaH 3 8id.

gater aaFrer favomar gRome &R gewn

(Factors Affecting the Distribution of Insolation)

. of&ns (Latitudes): aterist gdir ggHmTRA
gifeorar & Afda aeal. @t srefizm~as
(RryegsTsas) gidfh Sassas It (vertical)
ST 30T i< Il Tdl, IR eI decar T
(gaiehs STTATT) geaitear gHETRf GAfheurt ool
P @t g% rTdl. IW fahwor gt gewrT=n
P emeR gWRaa enfot & famer & argadrq,
I ufd Toheh SFHSE UT BIUTRT SHell dred.
I¥ae, faRepa fahvol (oblique rays) gedfiean
USHATTAT Higal &HreR UaRdd A0 IMa ufa
Qeheth SthedTd T BIUMAT SHofd UHIUT &l gid.
dgg, fareea faRoniAm S fawuriden s
IETERUNGA S BAA. I YATHIGRAI, ORI
(reflection), faferor (scattering) sufor
39U (absorption) TR IHsia gATT &Rt gl

e
r — =

) 147,000,000 bm : 132,000,000 bm ;.l
h [ Tt i aphertaon ’
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d1e fafdevr, eafa dTyaiieT 3T IWTAT 3(ET5T7A (SOLAR RADIATION, INSOLATION, AND HEAT BUDGET)




2. Q ! (Length of the Day): &ia ! o g 34 Ueheh g RIS URd g

GIURRIETS! SR Shraratf Sucs Hdid. digad,
IgTeh! HehidiHed (summer solstice) fAgagama/E
ST gahs Ul fRarst wehidmed (winter
solstice) fayag=raryg afgror gerers fReam it
ared 3 g-s!, gafhorar w9 &t gla e
SITA-=AT Y8UITTER Ydrehs fAeum=ar gai=ar argq=T
gAY Serofiadiear Ht giq.

3. gt snfor g giwardls siar (Distance Between
the Earth and the Sun): sagd =&t
(Aphelion) (gd anfol gecfinefls Tafa A sieR)
371for Suwgd fRAt (Perihelion) (T anfor gedimefts
gald Slaed 8iaR) guten doeHr™ yeor [Afdq
AT, gl [t GIAT AIAHTAT THIUMR 6% Tdd
GfRUTH e 3Tehd.

Y. & AT (Sun Spots): & sTTeAN, JITURH
ARSI gIURY SHotl aled. A gl GEHRTER
U= gt aueER gHTE ared. &) %% @

4. grararorrET 9o (Effect of the Atmosphere):

gt 3nfor araTaRon SWwrdT sigreTuseh (Heat Budget
of the Earth and Atmosphere)

JTdT digreaae (Heat Budget) ol gediat i
daad! &y aw fafdrom=ar (short wave radiations)
WIS 3Taeh SWTET 371101 g ¥ fafdeom=ar (long
wave radiation) WEUd g2 U afgifa Iworar
FreTdies aRYul Hge 81, SR § dge- fAuss, @ gt
Ueh quiTTiOleh Mg UTeR TRA fhar o gid 9Ee.
g IgHTE3IGh ST JGTSTuach EISIGHHTU f[vmTs
TS 3re:

2. gedfear qBUIITR IWTdT SigretasAs (Heat Budget
of the Earth Surface)

(81) 3mmares | fafak=or (Incoming Solar Radiation):
o g fa<h sgdes o1l Gatergd &g @R fafaori=ar

ERUTd

o THSN, AT YEHNTIhs g0o0 Wehdh HR fafdwor
IcfSId e

SICH
¢[e5 shutigr fafekvor (Scattering by dust
particle): & Ueheh

»  @AYA REds (Reflection from the
clouds): 6 Tk
= JEHRTEEH Wi
(Reflection from the ground
surface): 2 Tk

o JdRd §4 Weheh g UHTl faferor (effective
radiation) s1d, & gecft 3Mf0Y gTdATeRUMER USd.

o T §4 Ychdhidehl, ¥ Qeheh ATATERUNIG IRIGR
S .

o NS G USHITAT thaes JdRA 4 Yeheh
fAedra ool a1 4 Yehahid fAvTe @iyt

gid:
de TR fafur  (Direct Solar
Radiation): 38 Uchah
@ fRawrmr wwmr  (Diffuse

Daylight): 26 Teheh
() afgsfa wfda fAfFRor (Outgoing Terrestrial
Radiation):

o gfgifa uifefa fAfeszor g S aer faferomen @
g onfoy IreT wHrel fafekwor s gt wouraE. §
IATARUTTAT WIHT WRTIAT TRY 0T Jgd ahid.

o QAT YBHRTIS ABTSIT THUT 4 Tehehitahl,

o 33 Qeheh e < gt afgefa uifdfa fAfewomgr
THTIS ST,

o % Qeheh TAHWROT (convection) 30T 3@TidadT
(turbulence) IR @ gid1d.

o JdRd 2% Yeheh ITHIWEHTGR (evaporation)
Ieac SIIdTd.

o 3B UGR, s fAfkvor afgfa RAfom dgfoa
gid 30T geefiear g URTR IsoTaT Hge AU Sid.

R. AIATERUIR I0TAT 3igreTysieh (Heat Budget of the
Atmosphere)

(81) arareRuNgR Wt Heit (Energy Received by
Atmosphere):

TATIRUT TSI ARTHT FHolf UTed ehid:
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3mash IR fAfeoma snwor (Absorption of

incoming solar radiation): 2% Tcheh

arsdfiyeqgrR (Through evaporation): $%
T

sffieRor  emfdl  s@middgrR (Through

convection and turbulence): ] Taa®

&Y a3 uifefa fafRonid<h (Out of 23 units

of longwave terrestrial radiations): & Teheh

JTATaRUNGR 3N STTATd.
33T YRR, ATATARUTGT UHUT ¥¢ Yeheh SHell Had.

IRl T HYUT ¥¢ Qeheh Hold fafhomngR
(through radiation) 3feRTe3Td (into the space)
faasi= (loses) &=d.

BN UhR, Msaadsl Feif THESET FHoA
Ggfesd hlt SITd 3fol ardTarom™ IWIAT HS
qrere SiTd.

g gRaie agga (greenhouse gases)
AFgaIST fohaThaTd ardrearum=ll SHell RoT

FROYTH &FdT dledd 3MTad. IS JATATARUNGR
T FHell dIdERuNgR THAST Hofael STRd

.
Warming) &l ge-T g2d.
SHORT WAVE SOLAR LONG WAVE EARTH 1
RADIATION RADIATION J
TOEM, SOMRFMDM}E?:‘;kd S mpATe Radiated to space Radiated to space
P lo? % ~27 by ‘__YDE._(';‘: from earth by atmosphere
-6 ' 4 2 by earth - - 48
. —t __ 4y-dbyearth J | s 4
| 7~

\ g P

1 /]

g 3 | 1‘9

E 1 | \ 6 9

g f

E & Clouds 3 | 1

g | / 5

El [ 14 Turbulance

& % / Absarbed by Radiation from aid Condensation

v ! amosphe earth conveclion
- +3 |
Absorbed by Absorbed by
c C3 the carth -23 -9 -19

350
'E 3004
2 250+
Ix]
?200“,
33150-Q
c 100
=

50+
North ——F—F—"T—T—TT1TT1T7T7T 17

— Solar Radiation
--- Terrestrial Radiation

%

South
70 60 50 40 30 20 10 0 10 20 30 40 50 60 70

Jatitude

Swrdar "@ge- (Net

Radiation and Latitudinal Heat Balance)

fagagemaRgT  gains

fAaes fafruor (Net Radiation) ®os 44
3MTaeh TR St 3nfor afgeta aifdfa it ai=rdis
i B1a.

(theoretically) & 3= 3.

T UIEITd gl [Sehuft efraes |@R Sl afgifa
grfefg SHofden IR 3 d (Sel sifadsiy & -
Energy surplus regions) 370 &gl foamroft
3Taeh 9R SHoil afgiid uifda SHoradan wHt sd
(St geast & - Energy deficit regions).

gedler  gsureRls e

faferzoma faqror esfad i

2.

2.

R0° IR A0 20° FfGUT YgcATRRIH A FHet
SfAZIy gt sraa.

Fit srerizen Sof HfdFiw SFiWyE A
JfefizTichs fAeaes fafhor ama i gia.

el Merafaed AR wo° Jietiwmeiaes Haes
fafeur STaessTaes 3 Bld.

yia v 3 arRad Feif Jeasa &
(perennial energy deficit) 3mgd.

ST U ATEuATaTs!, SHeil AfAF Sy Iworar
dedst & oid argqes (transport) giol sasds
3Tg.
transport of heat) U 3w@d SITd. AUl § AEHRR
vaTe 30 arai< SIfHERoT IigR a1ers Sid.

IS IWAY  AeATgdls 984 (meridional

31 STt gig afumm
(Urban Heat Island - UHI)
w&TeET (Introduction)

31edt Swrar gu gRomm (UHI) =orst |t
fharrea snfor s aTRreT TESigS
(land-use changes) 36& “RTHER STAUTE=AT

urftor wmTiden (rural regions) SiRa amaw=
STTOTEUaTt geAT gia.

IPCC 99R, UHI z1gRia argar faawr 2-3°C anfor
It 22°C wid a1eq Ihd, SR g TEoT™
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UHI = srut (Causes of UHI)
« UBUF d5s (Surface Modification):

o #uffer gt S siER (asphalt),
hifshe 301 gARA 80, & IwmEr FiyA
419 310! e_ed dadrd.

o &t TFS aawdt smaRur  (Reduced
Vegetation Cover):
o gerid omwIed  (tree  canopy)

A 9Edl It arsgie s
fteranzor (evapotranspiration
cooling) @+t g1a.

o AMgaseg SwiaT fawsi= (Anthropogenic
Heat Release):

o drgd, JENT MO aR hiTFRAYA TR
USUTRY ST,

o arg uguur 3nfoy gRepg arg (Air Pollution &

Greenhouse Gases):

o g% (Smog) B GHESS HUT
(suspended particles) TR SO -
a¥ fafekeor srsdpadma.

o 318 ¥uT (Urban Morphology):

o 399 SHRA 30 3% WA o "=y EREn
gRRor” (canyon effect) darR @eard,
SIS Swidd fagst (dissipation) #aifea
gid.

UHI 2 gftums (Impacts of UHI)

wgfarofia (Environmental)

o TN gamE g5 30 sfiaerzomard) sei=h
AnToft greu.

o ATIHM RS (temperature
inversion) g ToTaEn 2N
(degradation of air quality).
Safafaerar &+t gion.

(urban  ecosystems)

gmifaes (Social)

o Sl Tdfdq SreRi™ (391, IWET 3mEld -
heat strokes, gga a Yadaneardedl qq@ -
cardiovascular issues) JHTOT greu.

o gie e SlrEEdt (marginalized urban
populations) Haczfiaar sifdes ot gion.

3nfefer (Economic)

o Q3R SHfsFfimear anrofigs dfer Reimesd ae
IO,

o 3183t uroft 3ot fist qras=aTaR dror us.

AR e (Indian Context)

. R, fgag, 9ad, digs 3 UHI <t seofia
e Figadh Sa.

o JETERUN: 2032 T YT AT 3 GBS ahl
el wemadf ag@ER@« &@F  (central
business districts) 3maarr=ar arior wEmdern
6°C gd 31fder TRA B

 arear UHI g Iwrd=ar &rer (heat waves)

Jifde dig gidd, S game Jgams sl Al
EEIEEIRCIRS

sma efdl ergge- kvl (Mitigation and

Adaptation Strategies)

g. 3183t gReflaor (Urban Greening)

o @R s, &9 mE= (rooftop gardens)
31O geria st aTequl.

o 3E UrUTYS ST (urban wetlands) @Raror
10T geASSSitaH.

2. oz anifor wRrafda gsmT (Cool and Reflective

Surfaces)

o 22 &d (cool roofs), wrafda & (reflective
paints) 370l ydsg wrEEdET (permeable
pavements) R ol

3. 31g¢t FAgis enfor f3sme= (Urban Planning
and Design)

o ¥g ¥, gRa ug (green belts) 3o gamm=-
TFdefiie faurmft (climate-sensitive
zoning).
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o 3wr s (Vertical gardens) 3nfol smsa

gaRd dfgar  (sustainable building
codes).

¥. difae 3ur (Technological Solutions)

o game #ARfFag (climate modeling)
o A fRsmea.

o UHI &=i=m Fep3n daR axugrardt GIS snfoy
Rete afmaT a=.

4. gRuTeAss 3Ura (Policy Measures)

o Wy sfiaaror FAt e (National
Cooling Action Plan - 20%8) a1 3%
sftaeeonht amoft i For snfor fAfska
sfiaavonet (passive cooling) Ticare= aot
31Te

o Té fAd A= (Smart Cities Mission)

amft AMRUT #ed UHI 3™ Uohslleheur
L,
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I, gata arawH (insolation) g gHRTRIS
dgaEr Ao [Afga oxd. duft, gk aaas 3
3mass "R fAfawor (incoming solar radiation) &3fed,

grdeRu" aga AEfd o 'ess  (Factors

Governing the Temperature of the Atmosphere)

2. I gufean agA™THeS dIdTeRud TRA g0t (Heating by
direct insolation)

?. @81 (Conduction)
3. urfefa faferor (Terrestrial Radiation)
y. 31f9TRoT (Convection)

gedten qeurTates agar dfdst faror A
ueh

(Factors Controlling the Horizontal Distribution
of Temperature)

2. 37&fiT (Latitudes): 3787131 e Gaf=ar aTaHTHT GHIOT
Jfor argAe Afdd xdra. IS Ayagarer aga=
S 319 MO gdichs SIS BNTeITER d AT aid.

2. uHgEUrduRGARt I (Altitude): I deRH
dIHE $H §ld. I ooo Hiex I dleedr™d
AT €.4°C 3 ShHl i, ITST I B &2 (Normal
Lapse Rate) %urdid. 3crexuny: saarsikd! TSTemt
feaet (Quito) fAyaqamias ogs!, gz g
gthqe gid.

3. fFARuuR" SiarR  (Distance from the

Coast): I ardEeRul (marine environment)
gamETd! gRfRI AfRa @vd, @ror y9rfia (land)
Ifol Rt argiges (sea breeze) foh-RuUg=Am
WIS 30 AR draAaH fAfdd gid. ames
o TRUS I TATeRUTSTde dTUHTHTT ¢f-ieh et (daily
range of temperature) fFaM 3/, T SmaoT
WA 314 (inside the continent) STOS@ ST,
JHAY dTIHTE i el a1ed. 3argrone: d=g 3nfor
TR STIBUTE Tehldl 31&Ti3MeR 3Tad, Ui dasuen
SITEHE ATIHHTT Gf-eh hefl STRd 3Te.

. S| enfol grogTear gewrT @=9 (Nature of
Land and Water): 989 UHIUd I d9H=
BT aRg!, GTUaTder STHA Baeh TR 10T Saahs
s gid.

4. S IarR™ @w9 (Nature of Ground
Slope): Taf=m fa3 s&e SR 3ar (facing

FAPIfdd dTyetiol fadeor 3Mfui gGeT (GLOBAL TEMPERATURE DISTRIBUTION AND VARIATIONS)

the sun) ST T3
3Ge 3R (sheltered slopes) &t Amad™ ured
edrd. Iergxune: fRaTearan IR Sdriuen gfgur
agaE .

& yudftear gysBURT W9 (Nature of Earth
Surface): g1 gBHFTTE WY, TSI 3, G
ifor Sfeeen aRe FiH, ot wEde emdrn
(reflectivity) fAfd e=dra. sifa-i=ar ggwmmgR GR
faforroma WRrad= givateT sredst (Albedo) wurdrd.
WEdT &Har Siadht od, auee faad .
3aENY:  Thlled  EUFRET  WREdq &Hdl
gaveaTaer (forest lands) ST 31Ed.

o. wafeéd ar (Prevailing Winds): ar dmoaE™
fIavor SRvaTd AGd Sedrd ol eR=T fhARug=n
YA HERITRIAT FH3fdrsr gRomA (moderating
effects) UTATd (FHaThgd JUR S0 SAfA-Tehg
YR IR - offshore and onshore winds).

¢. HHI HERNichgd SR &iFichs IIEUIR aR  STRA

. HENMMR warg (Ocean Currents): HgREFR
YATETAT WREUTHR fehTRUEIAT RIS aTgq  ared
fher ol g4, IgreRone: IWT IR IeHied
RS AT TR o area.

3rgfizniar 3menRa araw= ug (Temperature Zones

Based on Latitudes)

gl HTHhIGR IATYMRA, Yedd SH&TiFiear STURIER o9
ATgHT geedined fAvTsH e 31Ta:

?. Iwrehfedtfi ugr/3Iwor ugt (Tropical Zone/Torrid
Zone): g Shehd A0 ATl SRR TR
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!!! !! !!!! SidessTdod 3!! HdTd !!!! !! W!!! !!! EFITUT!!!!! C‘[!!!I BTG !!!!!

gaifees I aoe fAed onfol afer S aaae fafdor sied 48 ga1 TRA gid, St Sao A gid 3Mfor
3. dgA GohAUT QWG ATEN 8. dTIHH ShAUI

:. Gwafidiwr ugl (Temperate Zone): g Gal  Ufthdaes™, 39T gaT ¥ §I<AT aR 39d. ST &4l §&hI
Morafaed 23.5 d 66 IHETIEIRI TERSST 3Me. AT I aR STd ATM0T &8 §aT T8 eI Wle! Javd. IS
gead fRag anfor IEtar woaedt SRa oredl, kg ardreRvmEl fRIRAT (atmospheric stability) snfot @S
ifhest sefigt St A9dra; IMS M dIHEE SRR TR id.

Swichfedefiy ugeardern HHt 3 d.

3. 3fta ugr/ygdia ugr (Frigid Zone/Polar Zone): &1
3Gl gaiid 66 T Uoihs TR 3Me. Aot
hefigl 3t ATdra enfor fiaw anfor It wroEdt %
ATETYEIT ST 3. T Ye3Td Felid ehHl gard drgar
A St uAa a1 Yegard dTuHT= Hafd el 3.

Height (m)

30 35 40 45
Temperature (F)

daguEre 39 faarur (Vertical Distribution of

Temperature)

2. 9T B &% (Normal Lapse Rate): Normal State of Atmesphere Temperatare laversion
St aTeea dTIH AT g0l AT WHTG BT &2 FUIdId. Coolair >
T af gooo Hiexardt 6.5C 3rdl. argH, fafehzor snfor et
SfHERUT UfehdgR aTdTeRUNST edi=ar J8HNTEaRe- IS0TdT :&7&“&

fied. 3t areca™, araraRor fawes (thinner) gid, SaMe
3for sifreRomt diadar FHt gid; I XA ardaRona
USRI, I B SIAT Ufehdd, &8 ga1 39T ga=T a’
3. 39T T §ch! UM dR SITUATT YT hed, R 48
gal I8 FEM ol SRUIET W Hhid. IS
graraRomE! SIf@RAT (atmospheric instability) fmfor
g4, SR dIea, USI=IHH, SN §aTHH 314! Bl

2. ATYHTE FahAYT (Temperature Inversion): aquE FeRAume WhR (Types of Temperature
S ATEdT dTIHT aTEUt I dTIHTH GShHUT TgUTdTd. TSI Inverf'o'j)
THRIETH B & (negative lapse rate) 3@e o, 8. AM-Us@@ee  HorAol  (Non-advectional

AT, o gediear RIS fehar duisRid Sied $dier ~ Inversion)
TS, AT YBHETISIacics dTaHHTd HhAUT G BHI (fRI araravoiia aRfRds)
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(31) -gBsURT FehHor [ g oAl (Ground o FHRUT: FHIANAIW] Ichlaeaial RiFdie™, o3

Surface Inversion / Radiation Inversion): § deq

3nfor I eriFT=T dhiaIed UInd Sid, 4 fRarsh

Al (long cold winter nights) gid.

o ®HRUL gD afgfa wifdfa  fferomgr
(outgoing terrestrial radiation) IWTdT T TR
CIERJTEE% 94-gu9rT 3ifd-24E (excessive cooling)

umﬁmt:ﬁf@d’r

(i) =g Radt W Svpes afgifa wfda
fafe=om= vyaToTr Sraer ik fAfdRomden s s .
(ii) 2 THSS 3l W= AThIII: STulche afgifa
gifefa fAfxor sivaE sEyca@am  de
(iii) Y-yswuTTSIae wRS gar (Dry air): oW
gaT UE ST Si=adM  (precipitation) gisd.

(iv) ga=h e groare (Slow movement of air):
SOl g AT R IWIAY HshHUT
(transfer) 3o fasyor gomR AT8T.

(v) S&r=T 4-g8HmT (No covered ground surface).

(a) a2 arararefta Ferwor (Upper Atmospheric
Inversion): § dUieR 30l fRAqieRTAT =0T 2R1E
ead, [ siteirean Sufddigs < aeea™ agaH
ared.

. Us@dmre Tepuul [ ulasfie  ageRwor
(Advectional Inversion / Dynamic Inversion)
(g éfast fahar 3vaT groaTSigs)

(e1) aramr fohar ashrareell =gerwor (Frontal or
Cyclonic Inversion): g sw3fidtsr udsna wwsfiatsor

Tehiagesiga (temperate cyclones) gd.

' Frontal Inversion
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g gAY IWT galT TR SHSS! ST, SATYS ATIHA
Feehrorrdt TR fAafor gia.
(1) &8 =ZgehwoT (Valley Inversion): ? SiTRTes gl
fafasror 3nfor ga=am 3% graaTigS Bid.
o Yfehar:

o fRacht wwEfimed, wmfda fafewomgr
U SGe FEATS el avAr
WA a9 a & gld.

o GEi%s, T asMRTE (valley floor)
AT A Al SR IWTAT THTII S
SR S gl ATg) 311fot gar dg IsoT 184,

o @ IWI FAT gHA ST SIVRTEAT
BERRE R % or|, R STRrEAT
FrEiadie Uz gar s S afiehs
TS 3d€ BT,

o O3 YR US gA=AT 9% I0T gdT STHT gid
STTOT ATIHTT FRHOT B1d.

Valigy and mountain breczes

WIRTT (W "b

@ WINTT) (e
™~

© 2017 L el

(%) g8 ekoT (Surface Inversion): g deT gid
g &SI Ua3T .
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o yfehar: afgdt gar (Swr gar) s ™ R !!55!5%5

ShASo! ST,

o 3¥ YahHU HHMT fFARUS  unTE
(coastal areas) a1for @eier (islands) &q.

dguE FHehuod  Hgwd  (Significance of
Temperature Inversion)

JTUHTH EhAUT 3k GITerui S1for A fharehardiar
gRuTH &

Warm air from land

Cool marine air

Prevailing winds

2. gk fAfdd (Fog Formation): 2 gd=ar ar Iwor
AT NS, SWI gl Wi Us §id 3701 gk
(fog) TR &Id.

2. <q fAfifh (Frost Formation): Siegr Iwr gar 2=
gAY ds gid snftr fad |idhwast (condensation)
Mavifdga (freezing point) @SS argHTGR
g1d, deg1 < (frost) TR 814,

3. foeriar uRvum (Effect on Crops): da fAfid
fReiard) ufdgs (unfavourable) 3. g wihl
ol g (wheat) IiEREn [OhiEd! srgge 3,
FRUT d A A GAURRIUNGA Jrdd. 34l
srfeardie a9+ ffew defte St oms.

Y. giidies guwr (Valley Problems): &t agehwor
=T B3 offsr €T (severe frost) TR glvag
3 dies i 518 JhaH 81 BUEY § o A
il a9 sdardt ag Taa.

4. grameaRoflg f@Rar nfot arede (Atmospheric
Stability and Desert): diIHE chHUS dIR
Ut ardTaroiiy fRar gei=mee ufady a=d
3o sk aRfRAAT dicaeT &, aRkomdt ufa-
whiargsdl aRfR™AA (anti-cyclonic conditions)
fAAfor gid. SqreRumed: 0° & 30° et

&.

Uz Ikl arsdcit (tropical deserts)
deaT 3Te.

TBUABUNId  3SABT  (Obstruction to
Navigation): gl ¢& Hie=a+Ta (navigation)
3TSYeT T,

uquur (Pollution): dATUHH FHAUTHS €5 <hUT
ST gEYNTSIas aTaTaRoNd JTa USUATaTgH
TR uguor=h " Anfor gt are.

3edt gReh (Urban Smog): dqd™ ehAuGaI™
TR e gh  RPA  (smoke) AHzTR
gIfhRe 318t YRS (smog) TR id.
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gadT <9 3fo ararerofig 3ifAERor (Air Pressure

and Atmospheric Circulation)

gdar g (Air Pressure) Ui 9gHUéleR ufd Tahas
Area g OaFaT B g1, IS TSR §adT a1
gidl. Seaudladles §9E e S fEawToriaT
STiun=aT IiET 9HE™ 39T (Isobars) Fordrd.

\'\\\\* |

gad=aT e éfast faavor enfor g 92 (Horizontal

Distribution of Air Pressure and Pressure Belts)

favTe oy S

(A) Swidgad 9Ra g@ 92 (Thermally Induced

Pressure Belts)

(gefi=ar geurT=aT fAg araaFardiys R Ses)

2. fayagshilm @#ft srem=m ugr (Equatorial Low-
Pressure Belt): g 4° IR oMol «° gfgor
JreriziieeaE & amg. ¥R Yafega e dewu
g arga™ (direct perpendicular insolation)
A fAyag<sias St gemar ugl dar gid.
fyaga™as o 3T dIIHHHeS, gdT 39T 8id.
Bt IS0T BT UTRUT UTdd, §&eh! gid 3ot afRumdt ar &,

SIS A1 q1d HHT0T giat. 81 ugT 837 (North-East)
30 3= (South-East) IR ar=aia) ifAaRor &

(zone of convergence) . g1 UCcATd gl 3]
BIGdT® gid Sl AfdsT giedrs Ty 21id 31 ed; A
T YT S13ged (doldrums) 388! Furdrd.

3. giﬁ'a I=a qErar ggl (Polar High-Pressure
Belt): &1 9gT Syuigul gaisias fRIq og. auiwR yafesd
el Afd-HH aTgAFS A I @ AT
3.

(B) wifmdya AfRa qrar a2 (Dynamically Induced
Pressure Belts)

(gedfim aRae= snfor ar=ri=ar @ IRvATHS TR
)

. Ju-Iwikfesiefla =@ gEmET ugr (Subtropical
High-Pressure Belt): g UgT ai-al Morefaed ¢ a
34 XRIF TIRSST 3. AT YSITAT IXAT SR
I TUIAROT (conversion of winds) ST gat
STRd Jdlaed @I 3a’d (subsidence of air).
AT AT Giesl IRVAHS = g [AAfor giat. ar
g=1d ufa-Tehlaress! (anti-cyclonic) aRf@dt s,
SO ardreRuig f@Rar (atmospheric stability)
3for wRSYon (aridity) FHfoT gal. Sdie ™A
digde Ird IU-IWThicae I=a QETAT YTl
U3Id  3Med. T USATST 39 3efiar  (horse
latitudes) 3rEg! UMM, STG3UUl, B UGl T
JrTE, Wi dt 3k 3= 319 haiHed (high-pressure
centres) faumTSaT 318,

. Ju-gdm @t gEmEm ugr (Subpolar Low-
Pressure Belt): & Ugl agl MoefAed go d &4
JrefianeeaT [ 3iTg. ge=ar qSHITTAT URISGAHS
(rotation), IT &I 4T sTevA fa3H UdRd, SIS
Y g1e fAafor giaY. gféor mMeraia uroar S uraer

IS g vel Faffa amg, wg SR Mieyia dat
fAv TS a8,

g9 ycgaid gt ®@iaR (Seasonal Shifting of
Pressure Belts)

Ig1et anfur fRarest Hemiefl=ar (solstice) Teqa’, g
iR e weHH f[RA (apparent position) sgadt
f&d gater s enfor afaior Reledls weiaEeg
(northward and southward migration) sT&d.
IaTerone: IR Merafda Seraaewar, fayagsia &t
1T U2l IR 332 20 d 20 gHfd TRapdl.
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3@ YAl el RBTRMS Hfgda ymea anrt
gaM (unique Mediterranean climatic region)
fAafr gid. ymem Al gamE &9 3o d By
SMEBNETRE gl Mol fAq 318, a1 gaHHE U
Sifgdta afsrgy rgurst fgamed! usi=asr= (winter rainfall),
I SIS SR HIVTATEl §aTHH &1 3add ATel. 3w
MoTald IgeATERT, 3U-IWihiedtia 3w gamn
ggT SR fRFeRs wXepal 3nf0 e yHeA Arr gamE
&HITeR fId gidl. anges ufa-wshiaresst uRfRydt Fafor gid
MO a1 UId Iglsd! Usi-gH Aigded Sild. IR
Merafa RareaeraF, g o2 afaor 3wz Treadan.
gRUTHY, YA IR g SR 3! ufd-aehiarasst
aRfRdft ddis @t §d. Raeam, ofadft ar
(westerlies) Hed AWK U3Mhs alg BNIANA, 39
AT o SNSTET 8 ST M0 AT US3NTd UTHd dTd.

YA, I@ Uil Bl Wolaves  ITCZ
(Intertropical Convergence Zone) T ®RSIdR &4,
ST ATRGAAR HIST YT TSdl (=0l TE ehed ST5).

° J
9% Polar High Pressure :10

! C  Sub Polar Low O )_ .
60° Pressure 60

Sub-tropical High Pressure

0° Equatorial Low Pressure 10
(  Sub Tropical High Pressure )
30°r 130°
e ———
60° » = J 60°
Sub Polar Low Pressure
il s
90° Polar High Pressure 90°

prosaue |

P ———
notma -

postion

March ang Septem ber anter

{December |

siRenfa ae snfor ar=ar=h f&3m (Coriolis Force and
Direction of Wind)

fSmonHdis e BRI & WaurdT (pressure
gradient) TUidrd. gdt g1l I Q1 YIUIdD SIER0T
PXd. GE YUY SJERUT ded  EdHI, gt
uReaergss gt 3T daeq, St wiReifew soER
(Coriolis force) Affa &t oa. hRaNfST aSTST
fagiqur 9 (deflection force) 3rAE! IBUAT. § thier=AT
fAaareR  (Ferrell's law) smeniRa oM. shiRsifew
ol U¥EHe, IR Worafd (Northern
Hemisphere) ¥d ar Iudlehs TadE. @= gfaror
Merefda (Southern Hemisphere) d srdiehs a&ard.

e

-— ITCZ

o

wiReNfST gorht afFigd (Characteristic Features

of Coriolis Force)

2. RIRSMNGT & War g6 Alel, R d hds gedtan
uRae =T (rotational movement) Ter giRomy
38,

:. FIRMNGT I Wad TOTS Hd @Sl (in
motion) a¥&jar gRUMH .

3. SIR3MNIT 9 haes fdatar gRum ohxd, ammeR =Tal.
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Y. %!% (Magnitude) %w C. !W(Blizzard)

TR e [AfFT hes 51 d: 2mw(sin0), [, 'm' /o
gIGAIe ohid TGed] IEd IEgHM, 'W' U gl
a7, '0' TEUTST 37&T3T B,

4, IAMB, FRAGT TG gidor a=T AR
IqGE A I A fSiaer Seq, fagor
(deflection) fades SiTe.

& dYd, URHATU HERMR TG . [Ayagreias
(Equator) @ faM 39d (PRI sin 0 = 0). R
gaisiacs (Pole) & ST 3¥d (hRUT sin 90 = 1). &u:
fadbear AicaHed 'Near equator, it is maximum (as
sin0=0) while near pole it is zero (as sin90=0)" &
Aifget gehrdl M8, 2mw(sintheta) FER, sin 0=0
I fAYager 9@ 37 3fUT sin 90=1 =™
¢[aTaR HHTS 3.

ar=gia afferzor (Classification of Winds)

=i urgReT i faee stofiaed afferzor e i

(A) &R arR | vafad ar [ T8 R | sraRad+a ar [/
grafie Sif9ERoT (Permanent/Planetary Winds):
(ehROT & g 21 7 Sger argard.)

. YR aR (Trade Winds)
. ufdear (Westerlies)
3. gdiaar (Easterlies or Polar Winds)

B) fgdia ar / gt aR / uRad=ziie ar / fgdia sifawrur
(Secondary/Seasonal Winds):
(PRUT & EMHAER it 331 seadrd.)

g. HFGA ar (Monsoon Winds)
. gdd1 g (Air Masses)
3. Tehiarea (Cyclones)
. ufd-achiargs (Anticyclones)

C) gdta srf9erur /| ®nfAs ar (Tertiary Circulation /
Local Winds):

(& wnfAe uracbter 3nfol tad wra! feaaiardt argard.)

it anftt IR aR (Land and Sea Breeze)

gdd anfol &t ar (Mountain and Valley Breeze)
e anfot w9 (Chinook and Foehn)

gHed (Harmattan)

fA%Ierent (Sirocco)

iz (Mistral)

kT (Bora)

e m L xXw

&rH arR (Permanent Winds)

g1 it oz asR aeft-eifde wamone aRE e, d
a9 geegisfht (pressure belts) Saeg dafeid smgd. i
e SufdHTo @IS IGUHTU 31Tg:

R. JwrhfeddTdls ar (Winds in the Tropics): 8 ar
30 IR A0 30 GfEUT SerizieraT f&q 3med. I,
IR IU-IWTehieT e I STaTedT UecATehg fayag=i
HHI STETAT UCcATehS dTgdId. 8 aR fayagrsids T
drd 3Mfor 377d EtsgeH (doldrum) UgT dOR &edTd,
S gt wea 3oft g B1A. =T ad=waT 3T
JfAIRUNT gsi=H= (convectional rainfall) smc
graTeRuiY 3EYeie fawhadia gid. s34 (North-
East) omfol 3m=a (South-East) =Ml ar=id
(Intertropical Convergence Zone - ITCZ) fehar

3. 31 31efiar 3foy ufyeft ar (Horse Latitudes and
Westerlies): ufgdi ar g Iu-swmesfesdia 3=
ST YSaThgs SU-gdid Sl STl UegaThs
TIGUIR I IR 3MTad. ATIRT IR SO fared ar o
T IH ST Y &Rl WU, STt 3U-
gdichg Ju=AT A qr=Afai THAT gidl, SaS gt
gt (polar front) dOR gid 3Mfor A gEsfidiso
TFehlaTeas (temperate cyclones) 3gddid. Thidras
gfgHt ar=aiag gdeste fa3lH (easterly direction)
grgdrd. IR Mardld S ueed (dominance)
e, ufdedt ar wHt gt ey, wRg sfaior
Medd ST EYeT THea e Jir o ared!.
gferor Meteid, 8o°, qo° 3IMfUY go° 3refizNiides i
3ehA SR WIS (Roaring 40s), IRTw fhwdts
(Furious 50s) anfol &RmafehT @S (Striking
60s) TBUTTd. IThs!® hivdla! STORI SSisdHT,
gfgdt arR SSET MY gdrd 0 Ydehstes Uamd
OSIIHTE ggadid. I 39H 3518301 FgUTst IR 30T
qOlg YRAd foguk  ufgeft faefsr  (western
disturbances), sae fed®R, SHaRt AR
aﬂﬁ{éﬁaﬂﬁr%maﬁqm@ﬁ

3. gfm ar |/ ydwdle ar (Polar Winds /
Easterlies): g ¥ aR gdia I=T JET=AT &3TehgH 3U-
gl ShHT ST @3TeRs aTgdTd. faaTeTd 3= ard e
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GTHAT giat 3for & gHaiaisor TGehlareesi=T ST 3dTd.

arareRue A-Rila geag sif¥ERor (Tricellular

Meridional Circulation of the Atmosphere)
A-wifig a2 (Tri-cellular model) aER SR 3 &
yda ¥@izmeR (longitude) gdd wifla  srfagror
(cellular circulation) gid. a1 AldHe, gEUTTEHAS aR
ATATEROT g1 SfAERuT= fazn ysurmadts ar<arer
f3t=ar fawg araa. a1 aisone i &hlv (cells) smga:

R. Swrhiedtia wiw / gsft +Iw (Tropical Cell /
Hadley Cell):[AYag<rer 37 ar9q™ g, a1
R Ted. Agagaredic duiertd ¢ d g2 fhdt IfiaR
U@, gaT SR onfoy aféior fReSter (garhs)
faafesd (diverges) gld. R Teoedr gaga T
ST Tlhod! % hIeuaraTd!, IU-IWiehicaefia 3=
STl gAThgd  fAyageity &t qETr  SEFThs
BRI aR dTg SNTdld. d1 YEHNIERIe ari
UK aR BUIdTd. aXAT IR gdlehs ST
(Sars1 ufd-amrt arR (anti-trade) Turdd), gar
3T FHolf THIAA S0 IU-IWThfeaea I qrar=T
AR WIS Ia% BT, 373 YhR gIAT ST HIROMET
Tk HYUf AT Y dIR gidl.

3. HeY-3H&i3 iV / WS I (Mid-latitude Cell /
Ferrel Cell): g uRaeges 3IU-gdia e
STeITeAT YSeTSTass gl aR d&d. duierid 4 d ¢ faet
R digaea R, & IR enfor efaur fete foafea
gId. 8 Ulthcd! YRUIIITS!, 3U-IWThica T 3= graran
@AThgA a9 YdIa Io ST &g AT SU-gard
FHHI ST SRS AR ATg BUIA, SAWD ST
it ar Sfol gdehdlss aR dIR BidTd. 3131 UHR
FaAT A AEROMET GHRT IV TR gl

3. gdfm @ (Polar Cell):3u-gdta & g@T=
TR R Tewo! gal YaTchs g BT STf0T hH
dgAE S0 = SR ot Fadt gaiadt @reh
IRA. & WSl IR gal Ydehsles ==l
(easterlies) R=UTd Utehed! WRUITATS! IU-gdT ht
ST UeATehs JeateaT YSHTTGR dTgd. 3131 UhR
g HTUTROMET [AERT Y JIR gial.

polar front
- . \ EB‘,‘“—’%W cumulo-
Ew 2 imbus
§ pow\tc__-—" :: clouds (mirror image
_____ n southermn
3 : i Ferrel el flackey cty hemisphere)
Polrcell | 1 [iTcz)
1]
[
2 "
e A E WSS eE S =
North Pole N 0N Fquator  Latitude
high low h low Pressure

easterlies warm south-westerlies north-east trades Global winds

@A ar (Local Winds)

@A arR g ARy udsined @gm sromadard agum
T3k ar 3 gdrd.

g. ot anfor @mrdt ar (Land and Sea Breeze)

ot snfor A ar g &Hfdw ar (diurnal winds)
3Ted, S Jid Teh W AT FIeaeta guf ddrd. d
ST 31Ol gruarean faw argaERges (differential
heating and cooling) IgadTd. UcITST ATaId 318
1 aroft nfoy Sifesfiean gonia srfiF ST Re snftr
UTOqT=AT GEHRTAET SR IS0T 319d. IT ST
&R &hHl g (low pressure) 3dl, aX qogTr=AT
USRI &1 (high pressure) 3 &dt. gRom,
IRT I GIEThgA il IaThs, BUod JSTIichg
fRuglen wmmeR2 arg SrTEl, IS AR ARt
(Sea Breeze) murard. =t 368! gl fadt Ie gl
SHRUT gToft SO SR Josid STHiF Saa dE gla.
IS ST YBYNTER U] SIS

night  land cooler Y

Sea warmer
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I I . , aRT

qIUgTeERS d1g SITdl, Zrl?vs'r'{:ﬁa'm (Land Breeze)
gUTdTd. St 31Tfor ImT ar a19H «C @ R0C A !
P fhIRugen  anrmed gusfidtsor  aRomm
(moderating effect) 3ToTdTd. IWhfedefta yazmd &
o & gu foreft gfq siadsfia (inland) Wil 3rehard.
fehTRUSAT WIS UgWOT ShH! ehUgTell ieard
A& eHdT 3Me. d UgWek (pollutants) &i=AEEd
Y& SIAra 30T Sdasfia uesnd i gAfdaor
PXAId. § IR SgTeATHAT GINMHIT Tadid STRd Afehd
3ATd.

. gddfig (Fenifes) onfor et (GaEfes) ar
(Mountain - Katabatic and Valley - Anabatic
Breeze):

feaar, udar® R} (mountain tops) &&=
daden @ad A argAE (insolation) ume
FHRAT O ST TRH AT, ARYS 8= dasmft
3 g9 3, aR gdareat RIaRTer &t g 3rEl.
ufRomft, arr a8 derehg udaren RieRins arg
SN, IIST 8 arT (Valley Breeze) TgUTIA.
Wwier 36t f=ar deden udare AR Saas
3T (energy) SfSid @ed T Saex 43 gid.
e gdarenr Araver 3= q@ fAEfor g@at,
&= derht ) a9 srada). aRRomHt, arr gdaren
fRERTengH gdtedn doTehs aTg ST, ATST Yt ar
(Mountain Breeze) favar udd 3arme’is arT (down

valley breeze) ¥guTdTd.

Valley and mountain breezes

=
'

Alttude (km)

(Chinook and Foehn)

yddreAT arafa=ga areaR (leeward side) argum=ar
IWT 30T ehiRsAT WG ar=giFT mfehd (USA)
@& (Chinook) snftl fRresdswed wiF (Foehn)
TEUTATd.

f@ga& (Chinook): 3/Rad, § ar Ikl adarimi=ar
uffy IAREEA @R Fedid 3 uffy IaRiER
ol 2dd. Al gdarim SNSisd d], § dr
Ydhsles SARTGE WISl IaARdTd. IT B[ o I0T
Y k2 8laid. w9 (Foehn): f@9 siecgyed
3nfta ufthar gsd, 51 yew ar ef@oft IaRTER Tedt
MOl R Il JARIER WIS IJavdl. g ar
Racamed sifdes omM Sad a1 ar=gin
M US3md dUA AR ¥C 3 dred. Iies
SR e ath fadesdl; wuE & e fe
(Snow Eaters - ath WUIR) 31&g! W|UIA. § dR
fexdIR ROt (green pastures) IgEdE ol
gt Saee Roft (early sowing) 3@ &xdmd.
IrHos, STSTRIA Sci¥ Tefeh{UET ITg Haeh SUS Blal.
fQcerdsned a1 a1 "gamE gee’ (climatic
oasis) 31¥E BN, HRUI & Faxs gHd Fgdles
gl Jae Rofim T, ® sren-m fOwva
(ripening of grapes) Aad &dTd 310l 3R Fed e
&4 (autumn frost) eT&dTd.

8. gWed (Harmattan)

UERT dresder=ll 4 YITId $3m= 3nfor g fstenga
gf 2 U= T 3Ol ShiRsam wiIfHe a1
gWed (Harmattan) I8UrdTd. § 3Tedd <hIRS dR 3Ted
1O IIEATT ATesaeTdtes aTed 83 SIdTd. HIURUIUY,
anfthhar ufaw faReRT Iwor enfoY gwe sradt snfor
I gamE Sifas Sfd (unpleasant) 3.
3nfthdhea ufdw fhIRUSaR Sraeelt 3= aimedt (high
humidity) ardt sIRFaTETS! g1fAeRe 3 d. oifa-
&ReaT (hyperacid) gv¥eT=AT STTHATS STt
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3TegIeerah (pleasant) gid. dised, a1 ar=gr=l
M I1 Uowd Sftaq 3R gia; U i
el 'sfee?’ (DOCTOR) 3 AE WBUIATd. ShTeiddT
gXHeA AUCIEIEd e arged (dust storms) B34
dqrd. 99 ar (Similar Winds) siefeardis
fll g RS ar=aiAT fores hiesr (brick
fielder), omARG Ao WTHA SHASR
(blackroller), ggfidened Atdwer (Norwester)
anrfor ufsfarred smae (Shamal) BuraTa.

. f@=nt (Sirocco)

1 Uoh SWT, hiRST 3ATUT e5gad aRT 3718, I HERT
BT has Yehrd a3+ argdl. YHed |Ys
(Mediterranean sea) 3fi&isdHI, df fi@mET MY
ol WHEA YSI=H adl. YgRT dlcdderdsed
aTgdTT fARIgRIR ITGHT BT ATFHS, IT UTTHTA
'Ter ufa’ (blood showers) FUIdTd. &1 U9 3t
@I WAk Uadark  soausd raufaq
(Khamsin), f3famea  'fA=f' (Gibli),
gRfRame RS (Chilli) oo sRe arsdera
'R’ (Simoom) wgurdTd.

. e (Mistral)

g1 IR WA 310l WA arIdegd --chs
argdt. o feaTeameat gmHTd gaid SRd 9fehd SrgdTd.
3Mifoéesh Ahoolaes AT TS, d GU A4S 310
agest (stormy) WEUM IEdId; dRAR  gaATs
arggehier (air traffic)
ufage afkomT axdam.

. @Rr(Bora)

g UfRRafeer axgaren fea=aeiaes aguRr sifdsr
g 30 hRS $IMARSIS TR 3MTed. d HTTAT
FTehdTd. d U8 3 o, Efevafesd axges dam
d SfieTEr MY 9 o+ gHe JTEdrd.

. g% a5 (Blizzard)

g o s, acedl, us onfor ydfia arr amg, s
HIRSTT THH WRoaT 1. § IR AT gfdror g
wa3snd (polar regions) yafad oM. 3 Srafyn,
haT IOl ST ed 3ehsl fehaiHier wid argd.
gl IgAT MHEAHGR AT (visibility)

¢o-¢§ fheft/amr sraqt. iem gfaYor sm¥eha AR’
(norther) 3nfo! arg&faTe 'srA" (Burran) &gt
BTN

Jfewifesd ARENS sitegwef 1 adaz= (AMOC)

w&Te=T (Introduction)

o Jcwifer ARSH®  oigeefint  addsm
(AMOC) & e R vargi=h T 7 voredt ore,
St 3w, @WRe uoft IUGRIYET IR
a3 o= armord.

« Yt gamE AwwE (requlating Earth's
climate) =Rt & SWfae UHlgSEA
Sf gz (global thermohaline
circulation - 'ocean conveyor belt') g&®
HE=dTdT 9 8.

o« NASA AMOC & "HgMIFRMEI &@dR doe”
(conveyor belt of the oceans) murd amfor
IPCC gaM JCoies o wHgdd gid Hedrdr
ST &

AMOC 3 &rdf &ea (How AMOC Works)

o Tk WgR (Gulf Stream) 3T yEUTTES
groft 3w f3R TRehd.

o 2 gereR, Ul oifdes w9 (denser) g4,
e onfor ssuoissias @S g=a (sinks)
3ot @it s vargi=an (deep cold currents)
wUTa gfaror 23R arga.

o & |Jiigrewm afAwRur  (overturning

circulation) 3Swrdr, e oMl Uiwe dai
SIrTfaeh TRTER gAfdaror oxd.

AMOC 3 #g<a (Importance of AMOC)

o gamm fAawa (Climate Regulation): 2
IWTehfedY T I=T 38T FieaTd IOl Hgfosd
R, SIS A UoTeStar gRumd gial.

« @wmEA fd@m (Carbon Sequestration):
ARl CO2 d Ee AR ARHER
graqur (Stores) &ea.
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o UN Iargwar (Marine Productivity):
AegrearEdt (fisheries) #gwqol srechen

ulyer darer fAwRumE (nutrient
circulation) Tuefs 2.

e gaMH Ww4 (Weather Patterns): IwR
3icHifech 30 IwTehfesendiess usi=aam= 3nfor
AMOC &1 3 &teh (Threats to AMOC)

o SINTfAe argaEare (Global Warming):

o MaSs anfor enfeérnfles ok Rdscmgs
M2 aroft (freshwater) Sisa Sid, SRS
&rRar (salinity) snfor a=ar @+t gia snfor
groft @it gsvarft @som  (sinking
mechanism) &agad gid.
o deas Usi=HM (Increased Rainfall):

o IR Icifchred SIRd M=AT qIodT=T WaTg

SIS UTugT GIelT SRl Bid.

o WEMINR agHare (Ocean Warming):
o SR JsoT qTogTS T

(stratification) & g4, <UD
AMOC & ugad glul/ssva gRom
(Consequences of AMOC
Weakening/Collapse)
simTfaes (Global)
e 3fdes g gam™E (More extreme

weather): 3R @Rdd area, 3nftherr anfoy
SfRATHE FERTeS.

. g Ui areul (Sea Level Rise): AMOC
Heaed gud gd fhaRugtear 995 udcs! dared.

o 3f@Rar (Possible shutdown): d«ren qof
e wrfle fewgamummor (last Ice Age)
SINTfAeh gamd= IfRIR 813; 31hd.

ARarErd (For India)

o WA fawrddla g (Monsoon
Disruption): &agad AMOC g5 WRd 3for

1es weand (Sahel region) gsi=awm= &t &1
3Tehd.

o SIRd Iwia=al el (More Heat Waves):
ool AERUTS  gfgor iR
agaTaTe die 81 3reha.

o uhlag® CiE| giot (Cyclone
Intensification): 31 R #gEER
Swihicae Tehiaree Stfeieh HeIgd S 3hal.

sfiawed fAwrd (International Findings)

o IPCC AR6 (R02%): AMOC R0 & IIciehreal
HEATATG HHGAd ST 318, 1T I HTH AU
3.

o AR (R022) varT: AMOC geiRt aufdle Tafd
HAGad [T 3.

. 3@t (Projections): %00 udf yofud
PEBTAE  FARE AGel  adl,  "ddar

dagaFadigs AMOC ffi afged (tipping
points) =T USiehs TS, 3hd.

ydls arears (Way Forward)
o 3+ (Mitigation):
eRaTE arg IS SHThHhUUl HaTd U,
o dofddaes ol Medsathe awrar =D
TRETT T,
« 3% (Adaptation):
o g IS uRfAe IAdaacht gondh
(early-warning systems) #sTed <l
o offtor SnfuREm SRRfAT wasniwed
@afaerdr (resilience) fAxfor ezt
o UIyA ot I
Monitoring):

o WgrmR f[fgor  wundlem  (ocean
observation systems) faxdar @&ot (3aT.
coifcrrdis $€.4A\circ$ IR IS
RAPID array).

o UN #grarR A <3rehmed (R032-3030)
STARRTEINT Agahrt vl

(Research &
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Sie varg (Jet Stream)

duisRTeAT a¥eAt qated (upper limit of troposphere)
FifaaEeSt soed uRydia ufdeft gdea sifuRoTeT
(circumpolar westerly air circulation) Ste warg (Jet
Stream) gUrdrd.

e yargrdt af3rgd (Properties of Jet Streams)

2. d gd 37Ol R0 SfefiTew= Faffad Mg
R. IR gBURTURGA it St « & gy fohet qeea=
3 &d

3. i yargr fazm uffHq d g e

. A Bidl goTR! fhaidier, &t wrelz! fhaiier snfoy
TS et fhsIHIe 3.

4., Sle varEr fhaM &1 go¢ fohdt/am smdt. o
feaTeATAT A ASTgd 8idTd MfOI el HHATS o
y¢o forY/am wiq gigkra.

& d gdard omfol RBIER (crests) @ &@oft (troughs)
fafad axard, SaiFT gt @rer (Rossby waves)
BUIAId. S UaTgrAr Ta AN dg<d (wavy) 3for
JBUER ANTd TR §IUgTAT hiGTaeedT Sic argra
g8 Teh (index cycle) Torar.

6. T GSCTTAT ETH! RIGIIRTS Sic JaTgraT AR 3164
gl

e yargra UahR (Types of Jet Streams)

2. YN I S yarg [ Heg-siera Sie uarg (Polar
Front Jet Stream / Mid-altitude Jet Stream)

:. Ju-Iwikicadt ufgt S uarg (Subtropical
Westerly Jet Stream)

uarg (Tropical Easterly Jet

Stream)
Y. gdia 3= Se yarg (Polar Night Jet Stream)
4. WA Sie varg (Local Jet Stream)

Sie yargr wg (Significance of Jet Stream)

. d gHfidiwr ashlareesisit (temperate cyclones)
THIUTE Sie UaTgigR Afad &t S,

R. o wnfAe gammTeh uRfed seadan.

3. Su-Iwikicsdi ufd it S varg Ag= [Affddbe
Agard! YA (pivotal role) ssiraal.

Y. gt AerT (Polar vortex) €eAT Sic UATgrAT g5
TehRlt Ssda! 318,

., §d18 YdMId Sic ydrg H1ét i seTadrd.

A=A (Monsoon)

A=A Ut ar=are fastdies gt S@edw (seasonal
reversal of wind direction) gia. @s anfor ng'lm'rm%
o= argsr= (Differential heating) g << Ia=i g
HRUT e, AFGAD IR Amed ARGA (South-West
Monsoon) 3ot gsm=a Ar=geT (North-East Monsoon)
A {3 SITdTa.

At st enfdl  @rfwonet  (Origin and

Mechanism of Monsoon)
¢. g gifén f@gia (Thermal Heating Theory)
o g1 flgia &84 2¢¢g Tel TIeR Shadt gidl.

o U1 RAGIAIER, siia enfor sgrear f9= araarEngs
A=A gial.

o IR MATUld ITHATSITH, YR IuEsTd
dUAE QU SR 319, SAS hHl g &
(low-pressure area) ddR gid. ATd de8t, gfeyor
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, S S
(high pressure area) daR gid.

o @I Waurdqga (pressure gradient), arT 3=
qEThgd ! qETRs a1y Srdl. fayag
ANosaHR FiRefea Torgs, d =
Idlehe gdrd. g IR kA RI s
GlUhedTa®Ed U dedl, IS Ahed HIGH
EUTdId.

o SR Mordld fareaemm, g f[=dl 3ae giq,
SIS WRAT SUESTd 3= a8 IR gid
3for gfgror Metafa & qram & @R g

3 JaUidqes, IRT ST STaTehgd HH! qTaThs
a1g BITAl. SHIRSASH T, IR Merdtdies
ar=giT g3 fasm (north-easterly direction)

e, areT e ATgA o,

R. ifaHT TWahea=T (Dynamic Concept)

o & Topeu WA T RS MR, AT Hheu quR,
URd™ #AFgA g AN i 969
(modification of trade winds) 37T8. g4l Ueedi=an
Tl @RS, ITCZ  (siiaR-Swikfesiehia
AfATROT &) Iefic wSiald gid. SeeAe M,
ITCZ 3R ¥R ASFTR &9 gid, Ires gfaror
Mereidle @t ar=gi-t [TCZ w™a Tgavandt
oisrar, wifefeT Tons, d I Ierdias
aadTd 01 1A A ARG IR gial. ATIUHTL,
feaTeera™ [TCZ fagagar=a @rdht axend anfor
S AT ar=gi-t fAyag< aisE SrTd. & §3m
IR IR $3MT ARG 3MTad. da: qaifl, s qit
fagia Agdt srivonedt guitt s doare
Had &ed AT

o A ufRR=arad YR giusmedrar ot gam & vafea
3. IS A Af=Td ITCZ YR glushedtar f=a
gid. W ARG goard ST qfgedn ssasand
2. haes a1 AT wfiaxu s g Rigiarh
3 1Y, o, @ graTeaT asra AR goggeg it
MO ITCZ ¥ TABTAEl IvhS gRBEe eid. IS
WRAI UGS AT AT ggggeg T &al.
JI3Ge, ARGET e @hie (sudden burst) 8T,
SR weieR a1 Rgar S @ S varg
Rgiam a1 uam WteRur o g,

3. Sle yarg id (Jet Streams Theory)

o IU-Iwihiestia Se yargrh (STW)) =&t A=
HRVUMSIAR gRUM e, feareamesa™, STW)
afaor A Wl RRaeags ot @9 wmmined
fRvmaT Sidt snftl wer amar Tt AgETaReA
(RRrTesar=aT gfearore) snftt gt fadeass= (fRaTasarn
II) aTga. RS, wdla Sudzsa 9= a
AeMTR STW) <t Sufedt ar s=a gramen sifdes i
. aRomHt, arT S Rsterga afator Merafw:
4 shehqgelhe WG SFME!. Iedd, STW) q@s
IR 3w W St g STW) it gfaroft smar
TAPad gid. ’ Afg=ard, T sRieR 4 d 0 STefizNieR
AL, HAGAd S el d<t, STW) ot 3 Tivr=an
AoMTeed gofgut srqufedd 9d. g Iar av=n
AYieRTd I STETET 9T IR Shid 0 g HRTE
a1 aR SIoamaTgA (upward movement) afesier
FRd. IS GEUTTER HHt qrama & R gioard
IEYST Idl; A A SIS |fcha gla Ad.
ST geardE, STW) gufoul fgareaarear 3wies
TRehd! SO ST AYTERIGA 3= 319 HIg ThT
STdl. AT HGThgA STA-Ichs araTd! g gTedares
gid 3Nfol ITeTa ARGl aFe Whie (sudden
burst of monsoon) Furdrd.

agAAed fadesar gsR 9ffda (Role of Tibetan

Plateau in Monsoon)

e yoR a=g FraRh fAfda Sroara sifasr wgwardt
Yfferr sotred. fade sf@oier fearea enftl SwRer
faessm= (Tienshan) a1 39 UdaRiTTiH! deoo 3MMe. IS
fAdeaT USRIER SITRUAT YIRATAT JH-d el g
3al. faded ysR Iwrdr |l (heat source) BUA &R
PR, ATATRIS gaT U ARl ST TRH gid.
gl I gaT o’ Jed 0 gféor Rz uerd. &t gar 30
gfaror 3nfo vo gd I fgdt weMIFRIAR (Indian Ocean)
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(sinks), areT g™ (Mascarene
High) gurdrd. ar=r<an a1 giodisiar Iworehfedtfa gdf
Sie uarg (tropical easterly jet) ®=uidd. g S
AL UGS HRATT IUEsTRsS Sthadl ST Ak
AT=gAd! e areaat.

S | : ders k Z \ [/}
Twersap | y v (“"\’sz o'u:: + .»3
| L
‘ “'Ndﬂj ‘.'r s "ﬂr'

N ~T.

e A enfor argredies &ran aRem (El Nino and

its Impact on Monsoon)

Ts A4t (El Nino) w®us ufa-Ryagsia dfafths
"eTgrET (counter equatorial Pacific current) d=s=ar

fFRudiR2 fawar giot g3, a1 geq, Swr ufa-Rgagsia
ufafther yarg s U= wargr= / gwiee wargr S gar.
& geT 9T s Fard usd. BuH Jron @
ar@a' (Christ child) fhar 'sme a3’ (baby Jesus)
3! TUTdTd.

us A 3-6 auf=ar g Iqt.

g gk (Normal Conditions)

g gRfSdia, gdff ™ ar (easterly trade
winds) fayeg<rRs  agaET  IeoT =T
fFRUgugT siftedfear onfor g8HfPraTeRs cohadm.
I afgw dfafthes fFRUdSTae 3T grogTar et

(upwelling) s uroft gsYFMER 34, I afgw
Jfaftherned gd dfaftharden ot g sdtl & g@
vauial Swikfedtia araid gd & uffw sifuewRor
(circulation) fRafur a=d, SaTeT atere Stfaaror (Walker
Circulation) urdrd. afe ifATRUT g g SifITRUMT
ueh AfNERUflm &iw (convective cell) 3mg. afaw
SIS, aTqA g1 Wit Iaeeargss fagagha g
ufafther AgTRISIae 3= g9 3ifdas e gidl. § afax

®» 1% W0 =

W 1N 1N e e YT e
-— —a 1
Eaat Wt

12 1™ W 1@ » u’ 74

Derwin, Australia Tahins Uima, Per

e fA= gRfEaet (EI-Nino Conditions)

v At aRfeId gt o ar=ih sredht aft oxa anfor
HUTTSST &€ Bid (pressure system gets reversed) 3for
ITIYHTO giehr fAEROT 3 I5c Bid. 19 Uaurdedies
33N JeHHT M0 afer SRR IFea AT
zfaroft @} (Southern Oscillation) wurara. efaroft
gied gt v A=t gesrisht defdq srrd. a1 waiaa geiar
ENSO ufRurir (EI Nino Southern Oscillation)
wgurdid. [Image showing the changes in pressure
and wind direction across the Pacific during El Nino
compared to normal conditions] a1 gRomHGR=IH,
gt geITTeR fagageia affsft ar=ai=n (equatorial
westerlies) faeh STITS atehR SIfREROT A gid.
g ot ar fff weramRIeR fAefad sreen A=gA
ar=giAT @YA (suck) "ard onfr uRumdt wRdd™
SuEsTd® AT HHGAd aid!.
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Darwin, Australia Tahiti Lima, Peru

sfaroft =it e srzaur onft e &t I weEadt
fAfga T enfor @ FreEEdht ? & « aufada seaar.
zfaoft et faar Aisvaad fafey Rdie awrs
SITdTd, Ug Taid ST ITRST SIUTRT fAd3Tich gurst gfaroft
gl Adaries (SOI). g1 dfafthes AeramRA ufafAfae
AT dfeedt enfoy f@dt AererRr ufafafde srom=n
o< sifd graardie SramaT W 3 dl. SRS afaioft
3l Adenias (Positive SOI) Ut aifedt=m e i
sTfdder SIRa 318, SUT@ WRa 3ol fgdt agrRaR
(Negative SOI) gurst u¥é srfdaram grar arfgdidern s
3MTg 3101 AT Wk IudsTd &t ured snfor @R
AT=gH 4, St g AA s g3faat.

ue (A4 #gwa (Significance of EI-Nino)

. M= uRfEdid, a1 @rel Idveaes oo ufd-
Tehlareed! RIS team fhIRUSIR Ty usd
SIS AT fhIRUSIR Urad A,

2. UM uRfRId, gawT R Tevara Uldiftherean afdw
iR ureHd ysdl. afee SIfHER0T Isecaes &t (=t
3o gld Nt fAyaqeita dRaftherear ufgw diwiar
U134 Usd gl

3. To [ oRferda, BE AgemRigE 3gaumR ar
UTfthehehs @ae SITATd, SIS HRAR SUEEST A
hHGad Bidl.

¥, = gRfEdd, B ferugter sradfSma =ime
AEART & (good fishing grounds) A& gid.
TSI-IHHTET STATE 30T TiTes AIEHRY & a1 Ue3ldts
ARGl WG adid. Wg U6 HaieeH

(flash floods) snfoy ASRam=T 32k Blan.

o Us A vrd AargAaR aRumm we genTes
(droughts) SToTaT 318 AT STTd; Ui SegT SiegT
e A=t 3, degr agHeR aRRur ghats, s/
FHua [fa fam 9@ @1 9 geamds

TR 31TB.

&1 A9 (La-Nina)

&1 34t (La-Nina) &1 ve fA=ar ufawsa (counterpart)
e, & gyd Ryagsa dfafhensd ammden o=
(cooler than normal) YBHRT dAFR dTYHATR
df3rgdiepd oire. dtsriTd, g A= aRfAd=ht (normal
conditions) dfterdT (intensification) 31g. M=, TS
T gid. a1 [ e A [R&ad=ar fasg aRom

S

120 00 140 130 1 1N 1 D0 MO TR0 S 13 130 1 Me 0 M N
. h '
Darwin, Austrata St e LU, Pory

Tohim

féft sgremR fgg@ (Indian Ocean Dipole/Indian
Nino) arfo v A=t

e SR 'TN' (ENSO) @ "esh Ydiear 3
gShid WElaRUT uIaTETd Hiferdhiagear
TN XS TSI, a8 IrHlpsle aIhiAd
WRART IudeTd U1 310l ATg Hde shAcperd
#ASS Rudrd. 3a1 %% ALA SRR o=t
STAE! WRATH g5hlcd USHT ITel.

o gy, daR g oMexkd oS @i, ufdfths
MENPRId  SOVHIYT GGl "gedT 934,
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(Ocean-Atmosphere) woTei=ht "dt-af’ wHTOt
B erzfiar wep fobar shriRer o, &Y \reAm 2%%%
aed Fue AS enfor faer &t AR fgg@
(Indian Ocean Dipole - IOD) 3@ A1 dvard
AT,

&t agrarr f@gya (10D) i ar=n 39 =il
(Rhen gaimefies, wo fas@) wgdl gswmmen
AIAHTASG URGBEAE hefl S - 3R TGS
(ufge @ memmR) uffq ga enfor geMfrmn
sfariendics qd &t AgremRIde qd ¢a.

10D <t fAfifdt &t wermRrEn fAyag<ia waama
tle 4 A = ga enfor sifediaaed ft wat=a
UTdedieR Uighad.

IhRIASR 10D =1 It mgarREds ar
gdehgd UfgHehe (ST SUENRIGhgA  3iveft
HHgIhs) digdid. arga SR« g (SMftheear
fhraTSTadsiss ufa fédt AgImR) U =H giat srrfor
ST st qd f@dl AR 48 g ket
CErif

- b "
v ! $
o ’

ThRIA® fgs@ aufa (Negative I0D) ar=m

faadia aRfead fRutor gia, samga SsiRfRarar am
QU Io0T IO 3ifdreks arearET=T a=at.

2 g o1 g &1, SehRTeTs 10D Rries s=arerer
QT 9T R Hal, SIS '%¢3, 2338 Ifo
%3]0 JTHREAT T aNHAE! AT UTehd aTes T
fagm .

12, § 3o <ifacs A Y 10D @ 3 ¢a - i ¢@
(S emu) onfor uff\ ga (smfthdheam
fhr=aTSiaes) - WdIgur enfil UehfAduul YR
UG ST HIGAAT UTerETed] TATUMER URUITH ehdTd.

TAyATONE, 10D =T aidreRoiid e Sid) ST T3l
3Tor 7T fayaqg=iar 84t AR qie [Equatorial
Indian Ocean Oscillation - EQUINOO] 8@ A
QUATd 3T, [STTehaT SUUTR 3ot oRell Tqg arerd
3T qTof} JTf0Y ATdATaRoi SEm gloq (IdR-TeE)].

HhRIAS 10D (SicgT 3Re TG SGAT SUATRIYET
3ifder IWT 3HAl) TS IRET THGT AgHIden Sd
Tehiarea fAafor giar.

ThRIHh [0D H ST SUANRIA AgHIUET ifeeh
SIRER Tehlates [T (Tropical Cyclones) gid.
3R FHGTAIS Tehlaiaes A ggudht Sird /et gid.

NEGATIVE PHASE

us A= \iEh (El Nino Modoki)

vo A disih & Swrekfedtia dfafthensie
Teh STISa o] GRR-adTaRul HeT 3Tg.

& S dRfrerdies gud siesds
HeHT, FgUTS U (41, areamden de! ofg.

yafod/uRuiRe ve et 7ed gd fayag<ia
Ufaftheried dferaut S draHTeTe g a4.

gI8Ge, Uo W41 AlSihl AL A% IWhicada
Ufaftherred dtauot ST araTaTe Srfot gd @
ue A=t Al gea 7w fAyagiia dfafthes &
SEMTIYUl 39T 31l SHTfO =TT Sl areyeT
(uffrm g gf) sramR=IYO) o & e

313N UTSRIeh /@IS Hehiga IeoThics i
UfAfherred = fg-opiw aiepe S1f9aRoT (two-
cell Walker Circulation) fAsfor gid, samge ge
URaftherred SredT/ured sifder sreal.
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gar1 wft (Air Mass) Ut gddT Qeh ®IST 9T (large
body of air) g, Sar ifdes Torerd, fA3iva: amwm,
arrsar arft (moisture content) 3fot g &R (lapse
rate), el fhaiflerada afasiRan (horizontally)
ehHt-31fes THTOT A 3.

gar i af?red (Characteristics of Air Masses)

. 3= GHQM g (High isobaric pressure).

2. gt gar dd @ IaRd ugd (Upper air
continues to descend).

TSI A9« 31107 it IufRAdt gfifes s
g &t e (Relatively low humidity).
f&¥R gar (Stable air).

3pst fhohflerer gwRSH (Spread over
hundreds of kilometres).

v. gddie @eM IuT ol &fds Tes (Small

vertical and horizontal variation).

moL < w

ga1 wfid quiedd fAfffa #RomM gew (Factors

Determining Properties of Air Masses)

2. #ia &=ra ureH (Properties of the source
area).

R. gar wafrean gresarei=h faam (Direction of the
movement of air mass).

3. did SAURH R WONEIHEM A0S 960
(Changes introduced during its journey).

. gar a3 @ (Age of the air mass).

gar e RAfffard smazaes 3t (Essential

Conditions for the Formation of Air Mass)

. g uedy gedtm g
homogeneous earth surface).

2. §HM argHM 3for smddft f&¥dft (Uniform
temperature and moisture conditions).

3. difffter  gswrmenn e wEETRIEAT
gsBuRTT &uid Rafda =eepfa (Regular
topography).

. gda SifHERer /9@ (No convergence of air -
3TIERYT (divergence) 31a3deh 3Tg).

4. yafea ufd-ashiacst aRfR&¥dt (Prevailing

anti-cyclonic conditions).

(Extensive

Zar ereft 3nfor aram faifardt (AIR MASSES AND FRONTOGENESIS)

U J U N-vj".

weEadad =
(Stable atmospheric conditions for long
period).

ga1 e g |id udsr (Major Source Regions of

Air Masses)

gl JTadeh JiaR MR, ga1 WY U@ &id uea
TS IGYHTOT g

2. gda AT &= (Polar oceanic areas).

2. ydia anfor anfeéer @l & (Polar and Arctic
continental areas).

3. Swrakfestfla wgrrR &= (Tropical oceanic
areas).

¥. Iwrehfesefa @da &= (Tropical continental

areas).

. fagaqsia wdst (Equatorial regions).
& WA s (Monsoon lands).

ga1 Wi afferzur (Classification of Air Masses)
(A) simmiferer aeffervoT (Geographical Classification)
¢ wid wesrem afftggiar eneRa oM. WA wdamwn
Wi RIFIER i et fare oo S1d:
2. gt gar w3t (Polar air mass - P)
2. Jwrehfestfia gar wsht (Tropical air mass - T)

o HId WIITAT YBHITAT WEUTHAR I Y

fayreH & 91

o (i) @S gar Wwht (Continental air
masses - ¢)

o (i) Gt gar wWwR (Maritime air
masses - m)
o T YIHIAT GINTH §aT WRMd IR J&I UhRiHA
ITTehRRT Sheb ST
o (i) @dta gy gar w3ft (Continental

Polar air mass - cP)

o (i) anrt g gar weht (Maritime
Polar air mass - mP)

o (i) @da Iwrrfedeia gar weft
(Continental Tropical air mass - cT)

o (iv) 9t Iwrerfedefia gar weft

(Maritime Tropical air mass - mT)
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(B) FHHPTARR C ) amfor Tffereor
(Thermodynamic Modifications and
Classification)
Fwnfadh d§a (Thermodynamic modification)
RISl gaT W e did ST Y A TeAT YSHRTIaE
o I G IR UTHIAR HIGYA Il
. gar Wt urfAes  afed  (Initial
characteristics).
2. t SaTaEH fthed < sfi= feham gToam=aT ge v
@Y.
3. Wi USITUTYH TdARATTGET gal I3M+ 3rgeRor
FhososT AT,
y. ARy TdeeIMER digavar™aré! gar IR gdaaT
.
o FWNIahA dgaiar omuiikd, gar WwWhd fRR
(stable) snfor eff®IR (unstable) gar TR
fayre & .

o T@E g4l W ST YBHFTESEA Sd 3778, A/
ATIHT gaT EN=AT aTaHFTdET SR 36T,
ot &g TR gid 3for KRR (unstable - u)
gid.

o UTGE, Stegl gaT R ST YBHRTERSH fohd,
g gar wsfiden &t srad, degr &t @rgH
2 gla orfor fRXR (stable) gid.

stable:
COOLICOLD-

unstable:

COOL i COLD

g1 MTAed fGTeT hed .

o IwTgardaft (warm air mass - w) U ST
AIAE TdgRAT=AT SHTTAT aTqHHTdET
ST 31T,

o R s gar w3t (cold air mass - k) U StegT
fdd quHH tdaETeET gEWRTET
ATIHTATAET HHT 3.

gar wfi=n gamaEER g (Influence of Air Masses
on Weather)

g.

R.

3.

T AEETRIA WiaR aidrarofia T aTg Ad1d
3O SfA-=aT ¥R gSi=a|= g8adrd.
Tfiaieor @shiargss (Temperate cyclones) fo=
g1 IWfi=ar 9k &1 (contact zone) Igadrd.
&R gar wisas ufa-ahaedst aRf>Adt (anti-
cyclonic conditions) f#foT gid, Sa w1 ST
aﬁz:&gamﬂam?gﬁ.

SRR gar wfivass, 3var swrfigs (vertical share)
arareRvii S18Uss (atmospheric disturbances)
famtor giara.

Stationary front

ararT (Fronts)

ara™ (Front) urst Rifada 3arm i &= (three-
dimensional sloping boundary zone) g1, i fa=
Wifae ouredd 3T g9 A gar Wweht (two
different air masses) T Idd (converge). TdH
I IR gugrAT fohar w8 glom=aT ardrieT gal fSidd
FHRogTAT Ufehdet arara fAfifdt gorara. etsenq, < fag
ga1 3t gers Jut a7d gAIfaE are.
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% ; (dissipation) ! I I g I RIegei=1wd & (Cumulonimbus clouds)

(Frontolysis) UrdTd. ITd GehT gaT IW3ftar gast gar wsht
T Ia&ul (overriding) FHIAE 3rEd.

aramTa UhR (Types of Fronts)

¢. TR amam (Stationary Front)
g1 araEed g f9a gar eft gorAsice wiordig
TGS & Teld, & I AR 3718, § I g
TSl AT Sl SIS It At aTdaTiTesT
IR (parallel) 3/ d.

air

Warmer air

. 3fi9 arama (Cold Front)
SiegT A gar wsft Iwor gar wfi s aa fohar st
&a1 Wt Art wRa onfoY o gar weft g wrena, de
3fid aram @R 8. a1 aRfDda w1 gar afeka
SIS ot IR ardm (steep sloped front) daR
gia. Rgie: I gadad AdRa o= e
RAwiuniag (blue triangles) T Se JWgR 3fia
I g3l STd. ga<aT SIRGR devangss (violent
ascendance) 3 aARISIAE i arged IdTd. IS
wHt Freadfadl fasien wswse™mg 9y
(thunderous rainfall) usdt. 3fia aram &+t &=TER
TERAGS 39, ATS US4 HATfed T Shiad .

JIR giard.

L.olger air

Warmer air Warm front

. 301 grarT (Warm Front)

SiegT 3WT gaT W3t Y& TR A3 gar Afiae avepd
(slides over), AcgT ISOT ATART IR Eidl. ISOT gaT T3ft
gachl o0 Afehd T, ol ¥4 gar Wwefawe
HESIUUl TXehd, SN HE SART ardrT (gentle
sloped front) TR gia. fAgie: ds gadas Rk
T B Adadasiag (red semi circle) Tahr
S8 WER IWT I S3ifAS 1.

g1 He gevdangs (smooth ascendence) Uty
gm=a: RafRa (drizzle) @eeurd usdl. g1 ud
AT &FER TWRSST 3gdl onfor at 1l fRad
(cirrus, stratus and nimbostratus) &1 fegdm.
HGSIET T JJuiRAd dd. fERiedew
&miga (Cirrostratus clouds) gaivtadt yumizs
(halo around the sun) TR gld.

. 3ifae aranr (Occluded Front)

eNfae grarmed, ST gar @R Shao! Sid S1foy
s gl WA 3Ed. Uiy adw vaak 3fl|a
ararTeT fhar IwT ararmen sad vt gid. &rn
gRfRIdd i1 ergehd 3fta aram srefds™ (cold
front occlusion) 30 IOT T eI
(warm front occlusion) wurad. fRAgierd: o
AT grArse fe3a AdRT daer egA
goed  dumn Brwlor enfor  srefadesive
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(alternating triangles and semi-circles) Tepl ST
gR IS F1a. I Stisresm Fmd (purple colour)
(complex) 3 d. A 3fta ararr WhR 370 Iw0T aTarT
W= garHT fysror gafad.

Warm and Cold Fronts

y TN
W/l,’//////l
B ’/’I’/ﬂ‘/‘/“/u S

Occluded front
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wehiargs (Cyclones)
Thidesd TUN 3= A e’ HHl IEE dhe

(centres of low-pressure surrounded by high-
pressure) 30 STH dATge ALAUT e &t
gTaTehe &9 ga= S1fAdRuT (closed air circulation) 3.
IR Meruld, g1 asaerr wrara faeg 3R
(anticlockwise) 3fTaedT SIAT dad. &f@ior Metufa,
84T usAIeaT=T whrearat f@sF (clockwise) Sider
IS dled. AT ardreReii 81sYss (atmospheric
disturbances) snfor fgdfla sif9wRor (secondary
circulations) 3gl UM, ATl AThR TFSIHR d
SIIGBTRR o V-HTRRTIAT TGHd1. I AT RIFHER,
ThIATES G G UehRiHed fA9RTS! STara:

Tufiater Tshiaes. Thiacern Saxit sftl famm
gfhdel ashlages PR (cyclogenesis) wuram.
ffaa s Thiaceran Rgeor ashlares e
(cyclolysis) #gurdrd.

ga3fiaieor whiaea (Temperate Cyclones)

it P RrgagaTear 3R enfor efavierdis 3¢ @ &«
(extratropical cyclones), a¥ whlaga (wave
cyclones), varst 3t (travelling depressions)
fdhar sfia-mar wshiares (cold-core cyclones) 3&g!
wgodd. a9 9= gar wwft (Swr, qHe enful gt
SWTehics el gar it MIOr o5 31Oy & gheftar gar 2r=it) Qerst
3T (convergence) it [AfFd g1d. a1 3= faxieft
gaT Wit g duargss g aramr (Polar front) @R
g, & gasfiaieor whlaresrear sa=h snfor Rewrmardt
SEEER  39d. e f[AffdHaR, o uffeht ar=ien
(westerlies) uvEaTES! Ydedles a3 (easterly
direction) IRehdrd.

gosfidiwr oflaesrer Affda e (Stages of

Formation of Temperate Cyclone)

o GHMATT TehlaTeRI=AT Sl HeheuHT Yl aramy
fAgiaigr (Polar Front Theory) @WE sl 38
(aret aramr fRAgia fhar @ RAgia fhar af=

shidico 30T Afd-Tshiaree (CYCLONES & ANTI-CYCLONES)

Rgia srdel wgurdra), ST g’%¢ #ed V. Bjerknes
3nifor J. Bjerknes i+t faer.

2. ufgst ew - uRfde e (Initial Stage): gaichg
W ga1 IR ufYdt I YhHGIead shGe!
S|, R ufeedn cward, a1 g gar wfid afas
fAgror gia ATEl, BRUT Q6 gaT MM GeRAhiAT THIAR
TRehaTd. I @R A (stationary front) daR
Bia.

2. g Tul - fRak ewnm [ uRf¥e @wr (Juvenile
Stage / Incipient Stage): a1 cwTd, Y gail IR
3ffdep Frfaasnet (forceful) giara enfor sfia amamw
(cold front) dOR g4. ¥ gdT IWT §AST aR Gehcdd
30T gRgeg STSUA (lifting) Goard ad. geichs,
Ydehstes fawmmd, affdt ar sifde uwrdt ghara enfor
I ga1 3ffdeh Tfhd g IWT NS (warm
front) ST qd. eiSeTd, T TUATd IS0 30T & gar
3T TRABIAT US3Nd UAI ddld 0 dERE
arar (wave like front) R gid.

3. fagwr e - aRuea ewr (Mature Stage): @
CUTd, dehlaiges quitl fasfad gid sfor gwgre ur
(isobars) STa@Sa® B gidid. &€ gdf ar 30T
BABT ATUTE TR ShAATd, SATIS 3T 0T IS0T ATART
UhH AT STaes AdTd.

¥, YT TwT sreffaed=ft A=} (Signs of
Occlusion): 3ffd enfol IWT AW FaSodS
3TGeS (completely lifted) 3.

. grEal Tl - wshidiee fRAeluarl  gwae
(Beginning of Cyclolysis): @chlaTgesren
JEId3MEE (occlusion), Y TRHAUMR 3fd ardmr 3T
JIARITST Yuigul AR erehd (overtakes) SMfoT sreifae
granr (occluded front) dIR gid.

€. TgEl ewT - Qs ewr (Dissipation Stage): a1
T, 39T &F (warm sector) guiqot A8 gid,
Jrenfae aranr 9% gid enfol ahiarge TaTd gid.

gusfiateor ahiaeesi=it afsigd (Characteristics of

Temperate Cyclone)

. T PR TIBIhR, HY-TIBIHR, FHIIJBIFR,
@ige (elongated) TG ATTATEAT 3.

. T & (diameter) gooo fahilt & 2300 fahift Tia
CEShIR

3. Ul WG Fehargesrdar 34T faedR (vertical extent)
GAR g0 d ¢ fohet s,
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Y. q=IAT U
TR A Ychs Tehald.

., fRarednd ¥ gt arR ASigd gid e d 3ifdeh
gfehd gard.

§. TchiAIGIAT NN WA I/ W&y 3ATfor
{3z amedt g5 s

33-8¢ IGIGEG

S IEIYHIY  eRIBIgA  goigor  RAwf@a
gfiaier Tshiaes ’aa.

(Weather Conditions Associated with
Temperate Cyclones)

gmfiaier Thiaeesir FaTel cugiged gad &Y
Iead, AT Ui WIHSUHTOT 318

Stages of a Wave Cyclone
1) wind shoar 2) indentation in front 3) cold and warm fronts
/H.' P (wave)
St /A
\"‘/ )
6) dissipation
-
.A.'.A stationary front «ddh. warm front . isobor
procipitation

. Gshlagard A (Arrival of Cyclone): ST
TehidTGes AT ATt UHERETS! qddhs TRAUAT
3T hdTd, degl el ANHATH a8 ar=amam &
Heraar (slowing down of wind velocity). gaT qTel
%l gidt (decrease in air pressure). ¥ amfor
Tgrtadt UurEss (halo) R 8. Tshlaee S
Idra YA 9l SFd SN ar=ardt faan ddts
SIMARZ TAhs JGHd.

3. IWT IIEITE AWHA (Warm Front Arrival): 37
T TR, S MTERUT dTad SATf0T ST TSE T
STg fHeieded @it (nimbostratus clouds) 9%
(overcast) SITd. Siegl gsi=gA (precipitation) &
gid, degT d Hg 3Nfl gy WU 319d, Ui STed
Freaars! fepd.

3. IwT 34 (Arrival of Warm Sector):
Orfie gammTaT URfRIdd emmMe s (sudden
change) giqt. ar=art fazm gfevterdls (southernly)
gid. 3TThT3I eTRfgd SMfor fFARY gid. arue ared oy
AT 319 Serufaiar &t gidt.

¥. 3fild g 3mmE (Cold Front Arrival):
AU WEYot ge (marked decrease) gid. s gar
JTeBTGehe 3. AT JHBYR TR TSeIe (heavy
thunder of showers) gidt, Tg dt Hed gl A
feamar.

4, g &9 3 (Arrival of Cold Sector): aT&T
Tehlaeardt el (tail of the cyclone) sr&gr
TEUTATd. 3MTehT3T &R 30T ARy g, gd=ar aroq =T
e ge (sharp fall) gia 3nfoY gd=a qrETd Servfiy are
(considerable rise) gid. gl fezm uf¥dwdis
(westerly) gid.

Ai A A& WarmFront
o A_A_ Cold Front

Precipitation

Swrerfestfia ashiaras (Tropical Cyclones)

Swikfestfa aflaea IH=IG: Aag«a (Tropic of
Capricorn) 3Mfol @hehge (Tropic of Cancer) &&=
3T UeInd e ghard.

Direction of storm Movement _>

Cumulonimbus

Stratus Cloud
Cool

Alr

Moderate ;o.uﬂnt
Front

Warm Air

Swikfeddia whlaesi=ar  Ia<dEEd  sasgs
uRf&Rt (Conditions Required for Origin of
Tropical Cyclones)

Q. TG drgHT™ 0C Tl ST 319Td SITd.
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2. SICEREH
Presence of Coriolis force): « IR 30T 4 gfgror
SRR HIRSMfGE 6 IHRIG  ruied
(absent) 3¥d. WUMAY 3@ THE YBHETE dATGHH
SGG!, T YN TehlaTaes [dehiad gid ATard.

3. HENNRIGR dIR giard 0T HaR STfAehs TRehdT.

g, fohu= Ivar ar=arh &Eflt (Minimum Vertical
Wind Shear Required): &t 39T a=gmr an
(vertical wind shear) 31a3de 3Tg.

4. o=l gar rfor ahlacerd fRAad afafiar &+
STel IRIUTATSY 3Ta3dah 31Te (Upper air and the
cyclonic conditions needed to maintain low
pressure over the ground).

& gad fig rfA¥Erur (Intense convection of air)
3a3IH 38,

6. ImeflurgA faard s Ss FAgad Iwrkiesda
3MEUS (Pre-existing weak tropical
disturbances) Swrefesdeim whlagesn i
(intensify) edrd.

Cyclonic Circulation in

Cyclome Circulation in

Notthern Hemisphere Southern Hemisphere

Swiekfesia ashiagardt 3=l (Origin of Tropical

Cyclones)

R TG hoedT (ATIe fdarerd 74g hoen) aRfedine,
g gaT TRH §id o0 &R ded, S il g &y
(low-pressure centre) dIR gId, IT3T TshlaTgasTdT Stest
(eye of the cyclone) HudE. § &Hl I@EM™ &g
MHUAT WRMGH ga1 @dd. wiRksifea Tons
(Coriolis force), g IR T&5dTd, SIS IwR MeTelfd HH!
IETAT Sherdiad! USUTSTAT il favg IR
(anticlockwise circulation) S1fAERUT G gid. haldd a”
TSUTIR) garT oS gid orfol fae @e=_ (condensed) gia. ar
yfthderae, dHgA9  3Swrdr  (latent  heat  of
condensation) Hisel I1d, S HufAa gar simoreh
TeUIRT ga1 @u Jf= & (very high altitude clouds)

(Necessary IR )

, Y9 IS0TdT

aidledt 9 (engine) WUE ® Hd. wWUA
TchlareesiHT "gedfa Swrar 5" (heat engine of the
earth) 3198l UM, Uhal Tehiales [Aahid SR, d
wafed ar=aiea RIgaR TRend 311 Siaean sfitas
(land) Sia. SfEFlae SaT™, gHe gddar qRasT @fsd
(cut-off) gidt. IS Tchiacart deaar &t gid (@
wehiargasral sifAflarar ARt (landfall of cyclone)
TBUIdTd) 30T 3tact d e (dissipation) gid.

Al L R
: < .} .
= s -
B N 4
Cold air
Hot air rises to form clouds descends Hot air rises to form clouds
‘ y
- ’
< .
) A ‘: ’ ‘.*
: I 14 x
j 7 Heavy i
an Rair

Warm Ocean

Swiekfestfia ahiagesit af?igd (Characteristics of

Tropical Cyclone)

2. IWhicaHT Tehlareadmar GRER! &1 ¢o d 300 fohdY
ST 3.

2. d 3R foft/amg @ e¢o foneft/ar wia sewum=n =
g TRhdI.

3. d AENITRIR 3o N TRehdld, G SIHAIAT HATaR
ST ®AGAd  gidld. AW o Whad @siAl
fhIRUSHAT |RTieR URRUMH Shard.

. e fafdy amrmed s 958 T9dTd, RO
AT AT atar (different fronts) FadTd.

4. AT TS Usi=qE iy (rainfall cells) F9drd.
SiaTafaRed, Tehiaeam™r e YR UreHd 4l

& dRAA, d Th AR RBamf sFe faa &R
(stationary) ITgdTd, SIS JHGYUR UISHd Usdl, ¥
31or gafaRum 718 Jhda™ gid.

v, G, d AR =i (trade winds) THTARaTST
Ud d ufgH Q3 TRepd.

¢. d Wed SgledTl ETHId (summer seasons)
Haffdd redrd.

Q. 3= ar=gTaT a7 (2¢o fatft/ara & oo foredft/amg wiq),
3= WRdId @1eid uarg (high tidal surges - storm
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surges), 3 USI=HMTE! digdl, YU HHI arareRoia 2. HENIR - (Tropical
31 37fOY 3eh faaw Iuferdlt aTge & TRt Fafifen cyclones) _
gftenT (disastrous natural hazards? CEGIGH 3 Wa;éiaqj'fﬂa - _gﬁ?ﬁ?aii égr(:/lvci?lnvilisl)ly)
o TEhlaGRET I dmer I A (Gale) . fxf3fiT - afait (Baguio)
RUIdId. §&. SO - TG (Taifu)
Swrekfedta gaefateor
Swrpfedsta wehlareesish wifda gamm aRfEd _— ThaTacs ThaTacs
(Weather Conditions Associated with Tropical (Tropical (Temperate
Cyclones) Cyclones)
Cyclones) Ew
?. Sieamft wWefdd gamm oRFEIR (Weather | siviifores @ | amemr 10° 3 30° 35°365°
conditions associated with the Eye): @I CrINICRSIC) SRR
TehlaTgaraT Hegdd! Ua3T 31Ts, ST arenr3t ARy (clear e ITGR THETAT
skies), A9\ 3WT (warm temperature) 3o S 8 ISR TR S 9 995 qela]
gIdTaRvita g9 HHt (low atmospheric pressure) gard; ;E:ﬂg’la:m TR &S5 AhelTd
3Al. IT YN UTH 9 USd ATal. IR —
2. St fA¥a (The Eyewall): @ Swrsiesdi . B’S(UTTﬁW'?E Wa‘(’;‘“‘?m
gehaTGBTdT gaid eehIgraeh STT0T faATRIeht 9T 3118, SiRLEUER erma i (Polar
Origin) Front Theory)
g9 gR Fald Aeigd (strongest) 319dd, ¥ald S - £0-300 ot 0001900 fusft
ueg  (heaviest) 3rgal onfor  sifvaruflm  gar (Size) ~ 1000-1
(convective air) YAl UYSBHAEGEA oA . g 32-180
eI (4,000 Pee wl) wed, a7 (Velocity) Tz)dg/;;ﬁ/:m 32-48 faft/ansht
3. ysi=g ug (Rainbands): St fediafaies,
Fanfedt gegamel (bands) AESS BT B | srew /@y | adwmr R Wﬁﬁaﬂa
(secondary cells) 3FehaT AT, IT UHHT Usig (Shape) Seriet ISR v
g¢ (rain bands) WUdTd, St ShaTehs dadTd (spirals). -
Swikfeddiay whiaeasit urRf@e 1@ (Regional TSI Aerrsi, ﬁ\—,n ,amrmﬁa
Names of Tropical Cyclones) (Rainfall) TS TSI Qm'f‘“.”‘ R
fafdy wReimed Iwikfedtily ThiacesiT @ehioyHT! HHfRAHT T
AT TG BEe STd: S ATTHEI BRAT | SN aTqHHTT
R Adl derofia o
/’{ \ 3 \K s (Eye | o — | S (Eye) T
XS K A K v\';\__/ Centre) T Eye
¢ — 9TaTETel gdehg YHTaRATeA!
, — S o s fere g
h \T\——:__\‘\‘\‘\’\A faemas
T > Tiacsa ; qYR; g fRareara
e g Y& IgleATd At

g. oM - TR—IGA (Typhoon)
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®T1¢ (Storm Surge)

aigell @1e  (Storm  Surge) WU Iwikfestfi
ThiaIgesiew T 80K g UTdesidls a1e (rise in sea
level) 8. Tehlatess dftgr @R (strong winds) fafor
HA, S gTogTST fhTaTehs awhadd, S ) 35
Tehdl. IS fRRUg=AT UaINETd argedt Jrer sifasra
PGS XA, dIges! @Ie e ar 37
HENTRIET Y8HRT JiATdlG Hadiga 3gdd. 1Y ar
Hatd ASigd 3dTd, d aroard! uTaes) ared. areafafved,
1 {33 IR argd o, I @3 uroft gwes .
TGS BT HRUMYT SUIRT TR Heh FgUTS! arararofia
g (atmospheric pressure). adeRvig @ oS
g AT AIATERUTAG gl goe Jeee 93 8.
ThIAGHTAT haTdell AT digda Hheiar 3d S
3dl. IMS AGRTAT Algdle UNdIG aTvll @l Faes
SITd, ST 13T (eye) 30T steaar=at fAdiar (eyewall)
groft g (bulge), fSig ar=ai=it g Ut arefdvard Aea
F3A 3.

SR dTgcst @1e 30 Wt (high tide) ganrar aebt sieam,
gogrEt Urddl go HieX (33 §e) wid drg  3rehd.
fhr=arsiadie st 3ar (slope of the land) 3&t®
Id T aoTaarn IWr (steep) foham=mden Iues
(shallow) fa=r=amer uroft oifdter TgsgUl 3md drgq.
Swrkfedta ahiags st wmges et gom=n
dess! @l § dle SWrehfessilg nfr  3Ig-
Iwrehfeseiia uazardt Teh iR eiepr SmEd.

ufa-wshiares (Anti-cyclones)

ufa-=hlargss (Anti-cyclone) oSt ashlagesan RQeg
aRferdt snfor AR sraes gaa sifvwRor gl &g
IfRga Ut ad@ThR |HEIE T (circular isobars)
WA @H IaRd (sinks) onfor wd fReniar gwRa
(diverges), Sama evRfgd, ARy 310 ik gamwm= (dry
weather) IR gid. IR Merdfd i=ar gag sifaaror
UsaTSTAT hiearaan &3 (clockwise) 3rdq. afaior
mMetald I gdd if AR asTTSTAT hrcaTAT fAeg
f&3i= (anticlockwise) s/ &d.

NORTHERN HEMISPHERE

® @

SOUTHERN HEMISPHERE

@ ®

Cyclone Anticyclone
/ N\
//"//‘ \'\\ B *':f &
Low pressure " High pressure
(converging air) (diverging air)

sf-wheEsth AR

Anticyclones)

2. o &9l IJBIAR AR .

. iET AN (diameter) 93T Ihiaqamiden AR
4% HIST 3!, Blal GHNd™T ufd-Tshiaea sddh!
fa%qa (extensive) 3 3rerard h ot arerf smfent ey
3TehdTd; T ST {ooo fohrl Tfd 31 3Tehdl.

3. d IU-IWTRieaT I=a SETAT Ueedrd 3ffedh AT
3Ted A0 fayarg=ita gaza AragiRepRaT srgufed
3THdTd.

¥, d UHY T9ocd] W gamERR (rain less fair
weather) Tafdd smed. WRdR, T 'gamHiaRigd
gedT' (weatherless phenomena) 38! BUrdTd.

(Characteristics of
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4, !W%W (follow) @edTd, aeg

i AFt odd uRad=zftes onftl sigre FHUmRT
(unpredictable) 3rEat.

d S1fasrr 75 A (sluggishly) fordra Snfot swrgiaeT
wopl fafzre foamoft @l fdaa @R (stationary)
Agdrd. ufd-Tshiargesier GRE<t a1 30-4o fopdY/arg
3,

d ardrerofta f@&=dr (atmospheric stability) fAafor
dTd 3ATfoT fafaer gar whiar (air masses) S¥9 adrd.

¢. AT 9rdi (fronts) FIdTd.

go.

28.

2R.
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S YUl hAgdd (weak pressure gradient)
fIenfid STehest 1w,

i g 3w (SWEFEET‘Eﬁ'G g1 W @) IaRAHS
TR Ge) ool o4 (ds gdia gar Wit @
mwm ) ufd-Tchiareesined favrs e

uﬁﬂaﬁaﬁmw dd Il arederdt M
(formation of deserts) gid.

Hg argiges, d STeargdehed (navigation) T8YesT
ECINETGIGE



(Important Definitions related to Humidity and
Precipitation)

. T SwrEdr  (Latent  Heat):  gmogram
arefiyede=E  (evaporation) oo
UTogT=AT arthe (water vapour) ®UiaR ehedMT @d
glom=aT IoTdT SHetedl (heat energy) e ISOTET
BT, g UTUgT! aTthHed 30! SUSe! ST
HIEAT 378,

. ¥WgAqd T Iwrar  (Latent Heat of
Condensation): grogTt a% g4 (liquid) fohar Ry
(solid) wura Hafed (condensation) IR
STAT FHSil JTeX IR ST, ATHT HEAT e IsoTaT
BUTTd.

3. ormgar (Humidity): Tor fafzie dcst snfot fSaroft gaa
argEuEd  (gaseous form) SIS UTATEAT
aTh=IT YHTOTIAT SATEdT BUTdId.

g, Tdar &mar (Humidity Capacity): ga<fi sfiterar
fRerqe dauarht &mar (moisture retaining
capacity) Ut TddT & dT g1, I/l dATqHTAT
YhRIHG el 3dl, TUTSTT dT9HT dlecT STskeT
ATl a1eq.

4. fAder amdar (Absolute Humidity): fafeie
dIHHTER ga=aT Ufd EMhad Saaedl  Sfiardr
|l g asi (total weight of moisture
content per volume) ®urst fARder smdar g.
ATIHT aTecar- fehar st st fAvder sirddar sead
T8l ST EIgR (evaporation) arthdt e wR TG
ot areadr forar @t wxar dd. arsdiaamET &R et
gy, fARuer srgar ddts S gid.

. fafAre smdar (Specific Humidity): T st
gdd TS UTogrAl arhd dnedie avgEe
(mass of water vapour in grams containing in a
kilogram of air) wurt fafdre smdar g0, & faffe
g4d ST STarsT arsfaes AT g3fad. IR
argar enfor srsfteraaraT afkoms gl ardl.

6. "rder Imgdar (Relative Humidity): fafie a9wes

il aMWMER gdd ardfdsgut  (actually)
TGl qTogTAT darhedT YHTOmR 310 gar Siact
SEld ST 3Tl TRUT &% 31ehd, T WHTOR
TUNR (ratio) Ul ATder TdaT g9, 2sRd, &
fRder endar onfor sirdar amaT Iie UIR 91Te.
gSi=gHTETL 31eRIdaT (Possibility of precipitation)
qrdel IEdar Sfaegd 3d. f00% WIAEl STdr
ST AT Hefed gdT (saturated air) Burdrd.

@1 3101 U5fovatTolid &d&q (CLOUDS AND FORMS OF PRECIPITATION)

¢. Hqw g1 (Saturated Air): a1

Uged SiSTar UHT0T 314d, AT S gar gurdrd. *
fa<ft wmder smdar 200% . WHA A I B4,
StegT gar ifd-"@qw (super saturated) gid, Torst
StegT ATde] SATeAT 200% V&IT ST Bl

R. IR Sfi@rar sisut (By adding extra moisture).

go.§dd dUHM HHt @l (By reducing the
temperature of air).

2. g9 fiig (Dew Point): SaT IO g1 | &1,
1 aoEETel g9 fdg wua. SR g g meur
fiigdam ar (above freezing point) 38w, @R Hu4
%d ®UId (39, g, U9 3.) 8led. UUT SR &9 fag
Mavr fagaen @l 3fiw, ) Jo-4 UG U (39,
s, fgrayta, TRdle 3.) Bi5a.

22. g9 (Dew): SigT g AT ga faigdenm @&t A,
g1 AT STSS! UTUAT! a1 WEfAd 819 SITd 1oy
@gF urogrr ddi=r (small water droplets)
g1 3R hl, TF SIS dgawifzamm (without
hygroscopic nuclei) 89 T&=T 48 YBHRTGR

23. gERaT (Haze): & U&h ardrarofia e omg, 519
Y5, YR 0 IR RIS HUT TR ST HE
(obscure the clarity) ehedrd.

g (Fog)

g (Fog) &1 o fA3iy uehan utdss & org, St ged
&g urugreTr d9iEr (microscopically small water
droplets) S3ST 39dl, & SIfA-reaT gBURTSGs® gdd
Aefda (suspension) 393 swad. Iz &fawt
g3auaT (horizontal visibility) Teh faheisfiexden et
8. ® gedaT ysYUNTSdes Is0T Sfor o gar wsft=
RAsomgs (mixing) TR g4, SiegT gde gar Sifa-dqe
Bia, degT SMTsARNYeR dhgeriviad! (hygroscopic nuclei
- Y& VT, R 3.) UTeard are HufAd gl ool gdd
Aefa wed. gsam ot (Light fog) gg (mist)

U (gFaAEdT g9 fheiieradq). ga; AT
agaE fAsiaa (temperature inversion) §& @R
gIdTel SO ATOaT fAe o TS giarer o AT gidrd. Stegt
g g s, degl gah-gR (smog - smoke+fog)
dIR gid, S TafeRuTed! gifehRes 378,
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& (Clouds) QW (Forms of Precipitation)

& (Clouds) wurst sifafrear geuTT=ar R var fafee
FHR (altitude) TS WA S UTogTAT A,
Iofer wunia (ice particles) fohar @gear Msoma
gehfAeuT  (aggregation) 8H™. [Image showing
different types of clouds based on altitude and
form] Segl gadics 3igea UTodT=h ATt FaH UTogT=AT
dained fohar qoriear whfewived (ice crystals) WafAa

g, 9T 3 dUR gidrd. Sicgl |Tdel SMTédT 200% 31dd,
BUNIT gal Squ od, dl & IR gidid. & AgH
qrel. @ gedfter Iwrar sstedsd (heat budget)
Hegwardt Yffehr Iradr.

Acoumas A
(S Gty veats)
MCOLE CLOUCS Cumpnemtnn
[~ 200m™ “wce
NGO s
towaLoves VERTICAL DEVELOPMENT
i m’" Sara emocman Cuman ‘p;‘
i YR (Types of Clouds)

(A) 3=a 3= @1 (High Altitude Clouds) (3=t € & 20
et gam=)
. f@x™ & (Cirrus clouds)

2. RAR-agegew &1 (Cirro-cumulus clouds)
3. fat-we¥eqm & (Cirro-stratus clouds)

(B) wezm 3= @ (Mid Altitude Clouds) (St .4 @
g freft gwme)

g. STeel-g¥ed & (Alto-stratus clouds)
2. S-S & (Alto-cumulus clouds)

3. fAwEt-we¥eq @ (Nimbo-stratus clouds)
(C) =+t =M= =1 (Low Altitude Clouds) (sTfaf=ar
YEURTIAREA 2.4 fhet wfa)

2. WS- HH & (Strato-cumulus clouds)
. ¥¥ed & (Stratus clouds)

3. RgPSH & (Cumulus clouds)

Y.

RS &1 (Cumulonimbus clouds)

ga fdga@R (dew point) SO, UsOHFT
(precipitation) @it fafde uyepRrRmed fave T e SIa:

¢. ur&" (Rainfall): (gg fig meur fdgdam =
3rgat)

2. fewawia (Snowfall): (ga fig meur fagden
Tt 3rdl)

3. 7RI (Sleet): (ursa 3nfor g fysron)

¥, TRYe (Hail): (% @isar Mol @Weurd
I UST=IHT)

qr39 (Rainfall)

qETERUNGA @6l USUIR - 30T gedfiear  gsHITeR
UigaoT=aT &4 qrudr=AT st (liquid water particles)
WEUTAIG USIFIHTTST YT UM, 3T, gHe 31for
S1f®IR gat (warm, moist and unstable air) 3o gRam
UHIUNE TR shgehidl (hygroscopic nuclei)
Sufedt gt uraarardt gdsie (prerequisite conditions)
3O & (clouds) dUR gidd. ga1 sifd-d@q (super
saturated) STUTER, HISAT STEAENYeh hgehidad)
Tg_9 (condensation) gd. 3@m d9iT &1 A9 (cloud
droplets) TEUATd. HiSAT G&A & AT Thd T &I
JIR gidTd. § & dd 3deh Al §Id ATgld, dludd UTed Usd
el hl AT YT EeaTehuIges gaT il 4R &9
3Tehd ATEL. § Jufd oI 49 Qe 33 I, i
dUaE dled. Feaal, § 99 S qeuRTER

arefieas (evaporated) gidrd. a1 geqaT
fam (Virga) =ordma.

FH7 gsi=rAH (Artificial Rainfall) @3, Wit sifor
=1 areauaTdn fehar THETAT UTvTH thaRuft sheee STgdr
QI areauaTaT WA hedl SiTdl.

SicgT £9T §6§ 863 AR Ted, dcal Haei ufehar 3dfie @u wg
3d 31for FgulA urehd RaRa (drizzle) @Weura ueat. snfoy
SR 84T STRd A UISUIEA @R da&esl, aX IR Iy
PHASYR T=T (heavy downpour) TReUTd 31T,

gTadT™ R (Types of Rainfall)

&1 R snfor uraamaTdt ga=ht a==f gr=me (upward
movement of air) g gdefe 37Tg. gaT Iz fazi- stvar
a9 UhpR uTT ursS! S, a1 fiF Apfer snenfka, g
i yepRmeR TEffevor b ST
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R. HATgATHh (Convectional rainfall)
2. USi-geMI Si=gH™ (Orographic rainfall)
3. gshiaresst fdhar aramr gst=mm= (Cyclonic or

frontal rainfall)

2. TaTg-TeHh Ysi=ad (Convectional Rainfall)

Hargd (convection) ufchder=H, s geuRT TR
D gadr fAR (expansion) giar afor gt fawaRa
4T "aTgAT JaTer=AT (convection currents) WxRUTd av
Ted. I7T Ufchdar Iwurdar dagd (thermal convection)
HY=I e IWTET (latent heat of condensation) aTgR
TIRS! 1A, g Ho= [ 0T Jufa urogreh a1 gegr
TRH &d, SIS gl WHIST (air column) gegT &R
STTUATE 9T UTSd. a9l ar ISUMRY gdT 313 Sdter Uigrad
S 2 aowe eruura= awERRt Jd, d@r
FgSIATEE &1 (cumulonimbus clouds) TR gidd
30T JHSUR IS & gial.

HATgATcHeh USIAEEIES 3a3ds 34 3rd (Two

Necessary Conditions)

2. STfEHTgR 30T WRYR SHiemEr grasT (Abundant

supply of moisture).
2. Wi geurR g amgsE (Intense heating

of ground surface).

=
3=

Q___—
T ——

- |0u~o:donmn | ,-] ,—7
c,,..,",... IA.l - /s
zh.oir nndoool.l“h vll //

‘AII l HETTHE HG

s

HargATe s goigAT  afigd  (Characteristic

Features of Convectional Rainfall)

2. Bl Uch 30T gamET=N "eAT 3mg onfor ot st snfor
Teereran  @msft  (lightning and  thunder
clouds) d&ifad 3rmg.

R. B USHYH

TURHAT 3! (Uil R & ¥ a1 AA4) gl
3. gram wreradth ga @&# (very short duration)
3l

¥. B I8, Meg 3ol faga sgegsifawed amigr gial.
4. gralEd &, MSSTe 3o fie araq.

& OTEErET HiST AN aTga Sidt (run-off), Samges disr
Y (severe erosion) gid.

6. B "5 "ergRd aufasti= (luxurious evergreen
rainforest) e 2.

¢. B U9 gEfiaiwr uSsndgl g, Uu goerT
Rafva=ar (light drizzle) @=ura smdt snfor s
Froraard) el

gsi=Is™T gsi=aH (Orographic Rainfall)

gsi=e™T gsi=dE (Orographic rainfall) i
3EYeAS (mountain barriers) a1 @R de™
(ascent of air) gld. ar=arear fa3 S uddremn
SRS arafRgE 3ar (windward slope) wurdrd,
519 SRl STRa gsi=®E (maximum precipitation)
gid. faeg SarRTST usi=udia 3aR (leeward slope) faar
USI=<gorT "e3l (rainshadow region) TUrdrd, RUT
qddre 32U’ INBIScdHdR aR TSUINl gar usi=ggie
FARTGET TS I3, & WSt IARUMH gar I0T 3Ta
3nfor faeard smdar w9 (devoid of moisture). IS
&R& aRfRAA (dry conditions) Fafor gid. udaran
AEAYE IARTER RGPS &midt (cumulus clouds)
SUTRIT 31Ed, aR Usi=ugF SdRTER W¥ed & (stratus

clouds) 3 dTd. IT YhRTT UTSHY <hIUTATE! &§MHd 815
3Thl.

. 81 HH:

Air cools and
condenses,
forming
clouds

Warm, moist
air is forced
to rise over
high areas

Air descends,
warms and
becomes drier

it rains
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Q % CICEDET ! (Necessary ngﬂaﬁm % g!wqw!&nm

Conditions for Orographic Rainfall)

. Uddrel SIfSUcATd!  Sufeddl
mountain barrier).

2. Udd "Hafh-TaISIass 30 Aol §HiaR (parallel)
31gTad. 3T, ufdy =1e (Western Ghats).

3. uddidt 3t qsht smrdt. siadsfia (Inland) odaidt
aIgdeh 3THAT (moisture content) T,

Y. §dd Y WHTOME SMreder (Sufficient amount of
moisture content) Iufd 3/ TEl.

4. SR Udd AeAH I 3Tdis, R SR ST 913"
=T RrERTar gid 918, @) df gE=aT JISeT aidl.

& TENAGE SARTER I G USI=HTHTT THTOT
ared. T g haa Yo fafre Jftudaa s, IR
gl ST Tt AT I aTecdTd USi=HH
yamor et g, a1 aRfDder gsi=mR s
(inversion of rainfall) wurdard.

(Presence of

(eehraresdl fohar amam gsi=mM@ER (Cyclonic or
frontal rainfall) argdf ==t &bt omg.)

Ishlaress (Tornado)

whiargss (Tornado) TS AW ATGBTARI
(thunderstorm) SIfRIwRid TGS gd=m Qe fgaeh
fhvomRT w9 (violent rotating column of air) gM.
gaid g ahlaes 300 Ad/d™ WHaw a=rar e
veis faedq Hruag e 3gdrd. d 3 SHRHY I &%
3ehdld, FATS YBTARE IUE Jchdld 0T ATg= fehst TS

TORNADO

«

F¥T 37101 4o A SidfaT 3 3kl

Tehlarear fAfifdt (Formation of Tornadoes)

Jgdeh IehlaTGes HENTSIHAT AIGBHYA dIR BidTd. Sil
faa afergai=mn S gar wft (e o ydta gar et
anfoy Iwy Iwrekhfesea gar M) weRs Jdrd, deaT T
ardTarond AHfRRET (instability) fRafor wxdra. ar=zmen
f3tdie Tee snftt S<ft aTeca™ ar=aT=ar ad g are,
WGAT JIdERond 353, &fder fawRomRr  gRom
(invisible, horizontal spinning effect) AT &xd. @R
FSUTAT gadlles (updraft) aR TeuTRt gar o= gdar
&fast (horizontal) @& 3w (vertical) fa3ia gepad.
Swrdl (latent heat of condensation) aTeR Us+dr S,
dft dAlem FAR TGed wEd ot AweR @
(thunderstorm cloud) IR &<d.

Tshiaresral R siasaesr 1d (Conditions

Required for the Development of Tornadoes)

. Sii@EmET WYY YRasT (Abundant supply of

moisture).

2. 3HC AT R IFauaETS! (lift the moist air aloft)
WReh (trigger) 3Ma3gas arqdt (Y 3fte arama (cold front)
fehar srfaRa ar=ri=ar R A=-w T &= (low

level zone of converging winds) ¥=UTd 31 3Tehdl).

TehiargsT™ gesh (Components of Tornado)

2. WA & (Funnel Cloud): g1 ReRTSiA=aT Smi=am
TSI @St TRSST (extending downward)
fRRomRT it SfTRRTAT gA=T W (rotating
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cone-shaped column of air) 3&dl, Wig dt me! ;(hail)!.gmw

SifeT Wt wd A, ST ) o W aedl,  PUdEd! SEUIR JSYd '@ (basic ingredients)
N 31ad: 31T (moisture), 3ifRAT gar (unstable air) snfor
2. gf;s;w ﬁaﬂﬁgomad:;zw.(Supercell m(”ft)'mmﬁmmmm
A} IS, 3hdId. T d Tgdeh dol add 30T IgleAT=AT
Thunderstorm): g G gidehies fRehuomR AerrsiAT fegicr ool qUREAT Sl HeATRIGET TR
qTEes 3, SAMHE AR FSUIRY SN0 WieHl SR 31, & v tivfiR gaME g1 (severe weather
gaT(updrafts and downdrafts)mﬁrj%a phenomenon) 3, Sit a@q?a e Taga (intense
(near balance) 3. a1 acaHe) Aderras SfAlar  convection) 0T AR == e 31T (latent heat
RepUm whrares Rnfor e=var wafa @& gg=ht  of condensation) HiseaTqe A 8.
3d. JURUSG HETSHT dTGes 200 A /dTT Y&l S
argTE o IS ofteT Tehiarea FA B A, Aenetr aerr e (Development of
3. RGNS (Mesocyclone): 81 guREs Awrsi-T  Thunderstorm)
aIgSTAT 3id gddar fowuiRT WiawT (rotating
vortex of air) 3 d!. ARSI AgH! Tshiaea
fmtor v e
g, 9 @1 (Wall Cloud): & 99 A9Sedn
Rgo=E dsmEn (rain-free cumulonimbus
base) 3| @I MTSST UNT 3g, St fA=-
SCHUIRT gk &1 (low-hanging accessory
cloud) saqt. fdRUIR af® &7 (rotating wall
cloud) ¥M™Ia: ThiaTes fhar w® &1 duargdt

faerf@e glara.

«. dferearse (Waterspout): & %o UIWAIR TR furfr ares di evained Rofdd gar: [Image
BIUIR Uch hAAghad dshidiges (weak tornado) 8. showing the three stages (cumulus, mature, and
d Tk HieaR Fdld IEMT 3led. alev®rsed  dissipating) of a thunderstorm lifecycle]
Prgidest SIfETaR (inland) TR A5, ThRARS 2. FpRgEw fkar AwRa glomr eor (Cumulus or
7 3ThdTd S0 JhHATH d FE@TU HS 3Tchdld. Developing Stage): g @R I&UN=dT gd<=aT WHH

(rising column of air) @R gehesedT STTUT=AT RISH
&M (cumulus cloud) 3N@ES STTd. IT CTATd UTHY
Mt fhar e 9at, o wefilad diw
(occasional lighting) fagm 2.

2. uRuea ewr (Mature Stage): SigT @R I@UTRY gat
(updraft) orema gla oA ool gei=aH™
(precipitation) g& gid, degT HETSiAT a6 gRuea
UgIFe  (updraft) o@d  onfor @@ It
TSIl @&0d - SeAside  (downdraft)

HeRTSiAT a6 (Thunderstorm) ¥ . TRUE T TRdle, THSUR UG,

AT aeed (Thunderstorm) BUY SRR &R IRAR di<, SReR IR anfol =rshlares (tornadoes)

FSUIAT ga=AT UaTgia (strong rising air currents) JIHAS AT

BIUIR d1ea g, Sard dfFlgy argedt ar (gusty winds), 3. fawsiH ewm (Dissipating Stage): & BeEroir

AT (thunder), ds1 (lightning) snfel am=a: geaTAT  Sitaqddaseral  Sifaw  ewr  9mg, I

RS @miga (cumulonimbus clouds) gOTRT
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SIEASRIUE  IUSRIUeaR aRde (overtakes) !

e araarh dear @ @, qwaﬂwrmflﬁ
JIHIS! ST

&THel (Cloudburst)

&TEHA (Cloudburst) & T ®nfAe gamm= wer
(localised weather phenomenon) 38, Sit U=
AT FEF &FeR 3Ad dhigd gsi=E™ (highly
concentrated rainfall) g3fad. WRAT gam= fQumr
(IMD) TR, TgHHed Roo farsdft ufa arr a1 v wnfAes
&R Jfd JUSUR U Usdl, SI1d SIRGR ar 3for
3. A MUl yds yraE e A IR (flash
floods), yy&@&+ (landslide), snfor sfifdq a area<=
IHAH gid. 39 SR (steep hills) IRET RISTpidS
uRfRadiged  (topographical conditions) @TgHaE
Gedl Mad. TTHE thed SRTAT IARTSIAST Bl
31T g a3y A4, d drsderd 3o T wyrTr=aT
S yand 3 g1 Ihd.
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l‘ W3[ed ed1atiol Weel (MAJOR CLIMATIC REGIONS)

ATHTE Ugl 3igTSt 3rafier FATHETET Weh R USi<aHT Ugdt Agfifer aawadt
ARG Ul o ] ol o
(Equatorial 0°-10° TR @ af@y | |- S FCH gﬂ?m'wzoo :‘_Erq
Zone) 5
2.
(a) IwT ehfesiefa AT=gA
gamH (Tropical
Monsoon)
(b) IsuT ehfeseia Tmrt IBTeATd ST JSi=;
g4 (Tropical Marine) | 150 @ =G &, FEHT
Sifdusi=g: 175 aft (SwTeRfesefa
10°-30° 3. WWW
Brwztgire()HOt —q—fmwa (Sudan Type) SR & UIS4: | Tadles Hae),
4, BT gaHH o el frees
: 3R HH! goi=: 15 et  gea
(Desert): et
(a) G8RT YR (Saharan
Type)
(b) HegH- 3187 dTosac
TR (Mid-latitude
Type)
5. afge fpart
(Mediterranean Type) i
o i @ | S o 90 ki g
J9aR gaefIdT 30°-45° 3= T (Central Continental - S . | S Rbar gEgia
Terl (Warm Steppe Type) g
Temperate Zone) sfaor g4 foh it gam: 50 et Had
P i BTN 3P Usig: | SUGR, A a1 g
(a) ITIAT UhR 115 et .
(b) T THR hS
(c) Hlee YR
« TTS! 9
» af2y ) gara + ¥RE i 9 Rareama (F?:Is?:)ous
?zﬁerper:E 45°-65" s q (ﬁf;?@—sa—q:m?) ' 3T il : E[&EH (Evergreen
Zone) aferor ( oR) 60 It Coniferous Forest)
* gd fhRt gamm= « HEH IGT! Toi=: « s o
( oHw) 100 ¥t (Coniferous @
Deciduous aIg})
2ffa swfede (Cold 65°-90° IR T | i fohar ydia gamm | » IgTeTd Srcdid At (E;T i I)Ea"' aﬁznaa
Zone) gferor (Arctic or Polar) rag; 25 Y (IriZEZst,s;
37eqTs gt 3T UeY (3000 Ht | uddig gam™®E (Mountain | * UG8 USi=IHA '&TE 'qﬁls '%?T’ qeam
(Alpine Zone) ger sifdes Iefter) Climate) (IRFDIFTIR Fgetum) ?sn’ow)’
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COLD ZONE —

Arctic Circle, ()(.é

Arctic or Polar Type

Tundra vegetation, mosses, lichens

____________________________________________________

Western Margin

Central Continent

Eastern Margin

COOL__ British type Siberian type Laurentian type
TEMPEANTE Deciduous forests Evergreen, Mixed forests
ZONE coniferous forests
ki Mediterranean type Steppe type China type
4| Mediterranean
TEMPERATE Earacic & shrn Steppe temperate | \yorm wet forests
ZONE orests & shrubs grass|and
Tropic of Cancer | Tt H e et )
28 & Hot desert Sudan type Monsoonal type
HOT ZONE Desert vegetation Savanna, tropical | Monsoon forests
| grassland
EQUATORIAL_| Hot Wet Equatorial Climate
ZONE

Equatorial rain forests
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