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Semester - |
Title of the Course — Advanced studies in Physical
Geography — |
Course Objectives:

1. To enhance the understanding of the students about geomorphic,
atmospheric, oceanographic and hydrologic systems.

2. To make the students understand the interrelations between the
various earth systems.

3. To reveal the evolutionary aspects of the lithosphere, atmosphere,
oceanosphere and hydrosphere.

Course Outcomes:

CO 1. The students will be able interpret and interconnect the various
geologic, atmospheric, oceanographic and hydrologic phenomena.

CO 2. Understand the history of the ocean, properties of sea water.
CO 3. Understand and acquire knowledge on waves and tides.

CO 4. Complete understanding of the calculation of the mean rainfall
over basin

CO 5. Understanding the concepts of rainfall runoff and groundwater
Detailed Syllabus:
Unit 1: The Earth System Science (15 Hours)

1.1 The Earth System Science: The Earth - The origin and the evolution of
the earth — big bang theory, formation of lithosphere of the Earth and plate
tectonics

1.2 The Earth’s interior: structure and composition, seismic waves and
exploration for the earth’s interior, deep drilling experiments

1.3 Geological time scale, geologic periods and climate change, recently
proposed geological epoch (Anthropocene)

1.4 Earth’s gravitational field - extent variation in magnitude - GRACE
Mission; gravity and its effects on earth systems; Geomagnetism — extent
magnitude and variations, dynamo effect, magnetic field reversals and
effects

Unit 2: Atmosphere and climate (15 Hours)

2.1 Origin and evolution of structure and composition of the earth’s
atmosphere,

2.2 Relationship of Climatology with Meteorology, Weather elements and
climatic controls



2.3 Insolation and heat Budget of the Earth, Temperature - Vertical,
horizontal and seasonal variations,

2.4 Processes heat energy transfer; Inversion of temperature
Unit 3: Oceanography (15 Hours)

3.1 History of Oceanography- Understanding the ocean beginning with
voyaging for trade and exploration, water, and ocean structure.

3.2 Ocean water- Thermal properties of ocean water - major dissolved
nutrients and gasses, Light and Sound propagation in sea water, sea water
and ocean water density.

3.3 Wave generation — growth and decay, Classification — factors
influencing oceanic waves

3.4 Generation of tides — types of tides, tidal constituents.
Unit 4: Hydrology (15 Hours)
4.1 Hydrological cycle — scientific approaches - concept of watershed

4.2 Precipitation, Mean rainfall over drainage basin — calculation methods,
characteristics of Rainstorm

4.3 Rainfall runoff control- Evapotranspiration, infiltration and runoff
fluxes

4.4 Forms of sub-surface water, saturated formation.
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Possible driving forces for Plate Tectonics
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Old cdd dense slab

Ridge Slide
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. IR bl wie Caeiad & T SITesle Haed JdTeigR dretidel
ST, S GeeftedT MTRITIRET AlSeiedT IS Bld. 3RAAIRhaRmeler &
Hargt Teft forethRes tetexTt BTerdTer aTerd.

3. WrdAR WIS & ufehar aear HHaR 8 9 SR fha
THSTAT HEITT Tl FEIFRIET dad JaR BIdl. T T STesTar T
Saar 0T g 8IAT, AT A daa TIR IRaT, e weles oS Heal.

Y. AISTF: RN HHR, T-elc AR Had HHl g Falad
e fhaT gadl HERIFRIY Telceal Wiefl ed. AT Hishdqos Tiel AT
XFEeh TR BT T SATAER fehTenety SATfor 3feby greamefl wefere
3R,

4. difverived fgUe: Pifre-cd [SUe RIGId 3eths IR T JiSaT aidl.
JTHI JobedT YHIIAR STl Elerdlel 81 Wi el ffawred
9T T8, HeTaly R FRdw, Jeic JededT JSHNTaR &g dedid,
SR foTelthiNe wiceaT BTeTaTel i aTg ST

AT Uh™ie TYRIARUI G R, SATHEY Gddia faaRur, by AT HETR
R 30T YeaRTSl ITAREAT YA dRrggr= A THiE orme. &
TR ST AT SIS & T2, SATAT Fodl JAAT A+ Hfshiaeat
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Structure of the Earth

COMPOSITIONAL LAYERS

s Crust: 0-100 km (silicates)
N Mantle: 100-2900 km (silicates)
N _ Core: 2900-6370 km (iron, nickel)

MECHANICAL LAYERS

- N Lithosphere: 0-100 km (rigid)
Asthenosphere: 100-350 km (soft plastic)
Mesosphere: 350-2900 km (stiff plastic)
Quter core: 2900-5100 km (liquid)

Inner core: 5100-6370 km (solid)

AN ey, $Rerer arers e e AT e I 3Tfor
ToCTHYUTRAT SRhla 3 Bl bl g™l ARRRT Ol JEUFTeRIel
FSHIUEI GUIC 3TTE TN ATes GATT TcfleT HIT ST 8 UeTfHT setell
SRATET . ST BIBIRIT JdTedT 31T PRI T8 Jleecrd el S Ja
qURel T8, UXq Ecrel AT 3faTST JuRafcd 3ime. SATRIT aefa Hrfet
oo S SN ATHHMTERIS JSHRTERIE Wil 37TOT Wehler HARTeIasdiet
SR A, GeeftedT 3TTcilel HMTRIeT 3ok Hewaral SeT YSHIRIST Gehia
deii+ep FFRTEIOT SO FHTeIcIer Yo glefdredl, T TocdTehyUl 3Tfor
DI & 3TN G e AT Tel ISUITdT HaTs e AT TH S,
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et & U8 T T D s-ieiell 3ATe: T e, {3 e, TaRum
STOT TTT; TRV AT DR Gt &I TRTHEY fRTetel SMTed. | R AT
TRPTEFTET JEYBTER HISTURATS hlcet ATec 0T AT Teh clehl AT STre!
T JTBRHTT theh Y TP 3TTE, TR JATARUT ¢ 8 Teep T, SN 9
CFh YT I YT RIS Iod A IFeledT TSdIaR TRINTITGST
RN &R IO FIUBTeRIeT YepuTedT Siald fPEIsur ehRoe] Jediedr 2R JATfor
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A) hd:

I IIITATS FALRIRT SRICAT, AT TS fRIador 3=y
el T T8, STTOT FEUT™ SATERUT STO7 T FFeaT a1 AT Fa-aa
AT TG A TReeect Afeep Alfed! S T8, Hearedl 377, Seal
GSDTT THIDRUN TOT GAATIAT AT ey UfspdgR oRTFER YHfdaRor
STOT STHT et STl clegT Yol T TR BIer.,

Gic oI HIgAT YHIUaRIel UishagR, R aRT Wicd, SI 8
30T HETATR Wi 807 377R, agcied YT Proorel geefidr gsHRIER
fthvet 3TTed. TiwTeaT Bhel YU JT0T STl & edT YT faifhd dhedl
ST, Wi THFRies RHIeRIRET yadidr T 8 e, &
SIS Fafa 99 S0l 318, WicaTed dhad ITfUT I<eT SITARUIT dral Wi
THTIE SR STOT T TehT IS, IU—T SUITAT ST JATARVT &R JuTAT e
ST ey Her Tl fhRdTd, SIT XM g dTedid cITIel HHt
AT ed HETATRIRGTCH T HETGIUYaT G YTdos 3ATg (a¥iel 3Tl TaT).

I ITMOT ATARVT ATl el HHARYAT RIS fJeres (fdar Aiar) Feurdnd; &
19 PIURRE ST IMifaST a7 AT I SavaTd 3MTel 378
HIERIfe. € HHT ST Pioflel Urfeett ATeY, Uvq JepuTea Teiar aird
GrereaT I fig aTe e df M@l Wy I, HIgl Jefiel ardir
TSR ¥ GSHIAT UPRIIT Sl A Aol SIkT. AISMFe gder
FRUIRATS fe55 UTSUATY TRAATO H_UATC 3MTet 3117, 3MTOT DIAT giudeuTciie
T AT g 93 fharier @eludd fgeT et ot 31me, Wy fyformar &<
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B) 3TAXT:
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OTH 81T (TRATRATST 3TTepcll UeT); ISURTT HelTe, TYaehiay STIOr ToedehyUT STRIT;
30T Geep STOT WTSTiaR FRANTITSC el SRINT. Jeaied J8HRIURA 900
o0 fheiMicr @refl, Wedr AU fIdeuarear figsias 3, el
ST Jsich etell fIcbelell W JATARVITAT AT FQI ST aradl.
3T JeU—~T ST Fepred] AT SAIHEY by cTexial 9 TSl P! STl
3T ST eRTR CIFCId Telcd ATeAdTd 3Ry Aol ST, AT HHI-IT et
el aReAT SR el HhHUT & 3Te; e HHT G1e d Jferep eferea
TRINTOSC el HARTIGR AT QT A T AT Thicehr Favey
3Mesel el 3118, HhHUT SI-Ted] TTel! AFeleT WieTaT JTeBTar Jeri- ATeT
Ag ST AR e @RI IFeiell SR, S 8®E® FIkIg
T ST TTRUTT FEefdl. JHTERUTYNGT TIPS ST, Jebd Aex el
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C) TT:

PR 8T 3NSRGAT SUIRT YT Rl GRIAHD e 8T, 3RSl 3esed
FHT AQ0¢ HEY YuredT Alredl FRANGT & Qe Preel AT Ao
gedleaT BTl el T ST HRUGT Fed SATell. STed T &9 318 3R
TENT GReT STl SPRUT I BIROT (TH) AT FRATRE bR T8l ATOr R ATHE
STTOTTIT hIFNeTer (UT) STERTaT o TSI dHT Blal. 3MTciet T &T & HTHaT
ST RUT P JATIOT S ST ST STt SR,

AUl gedftar pg-Aaer, by Texiedr HrItEl Sicetdr adfaar. drf aw
FRATT DR FATAT WlehaR ASBUR [AfTe TR TSh el SAT R
AT RN I gaetare. T fRaifere o vuT Gopferd oTedt 3rmed; S farsifera
S T B ST&RY 3T, U AT DPRAYT TR PR ATBIT IR DIRAL
(dropY, THRT) TS FedTaR AT FTeiTed (F foreifnd) HuiaRd 8
ST, FICT YEHMTER WRTEf 819 Ahdrd (PP, PPP, SS ).

anfor e faxiesur Mo MM _vgmeRler TRIMeIese JAT a1 | e
3ITciTeT SATFOT ST AT TRAT ST PRUIRT BITHR AT JATTIRISTT
feher Aot foheT Ficherear Qo carp fsreTds, fohdr earfeic AT i e
PIE! SIS PR JEI: ST Selell 3178 3T HIel SN,




9.93 YHUTSAT TS TR gediear SiaiTaTsY etrer

JHUTT T F8UN ebU, ST dT Jsic STOT Tl ThiCRIRET
STelIeT AT YRARUTRY &Y, AT Tet JeeiiedT 3iTcilel ATl JeT, Ta-T JATfor
TUrgHisEet Hiedd HTfed! .

JepU1 Tedier S H&F TbR JATech: AR Tax] TN ISHIT oTexl. IRRTed
CTTCT YeeiieT SATHNTT e R, IR YSHFIAT AT AT YBHRIER
ECIRKAGIG]

Yhy oTeNl:

q. ATAIfE A (H-d<E):

I T A YhUg Tedt e AT &, T ST aRHT TRy o
ST, Yl-cTexigos o ST 3ifetedl el ur efevi=ar SRl faa
Y-SR ST, YehuredT I RITHIITRGR Meeted T UfgeT elleT e,

2. TH B (TH-IR):

g7 o] i-degUer He ST ST07 Beh B GSTATHYT o o epdilel. S-
TENIHoS Ul cTex e TR feRe & EeldId. YepuredT ddt Ui-afexi=ia o
NIECISIRIG

3. ISYTT T8

a) ocg degoT: IT e VST ofegd A1d SUIT 31Tel 318, ST 999 &y
T MO gufe et 3Te. SHTRAT Sllel AfCSINGAT JaRT Radle 3Tfor
STIRET STS[elT AR, HepyTedT dob! T HIHI: Helcl IF1hINeh
SIS ECRRIR

b) Rayleigh Waves: @S Yol JAT A@Ew A9 el Wet, SAFT 9¢ ¢y
qe il O quiF Pet, Rayleigh dATeT ST ST &t 3rer St
YhR YN DR, S5 ST YEHFER AGdosIepR et fHfor

BICT. U IR STVt SRRTT AT T SATERIR ST,
HHUTT TTER] AT+ JRATeT ST iTTer 3rawor:

q. HUTS WA AT UgHed PR Jepurear offel qroaur 3y
TTicliel TedraT eRfaw T Hfcfde Yt Uy Fam FHEe 8l
gferte ffder Yyt TR @left 31for qured g o aedrd.
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. YHUTS YA IT UG HpUTAT TTex S UebT I qIadedn
ST AT STTeoT FSebTedT eRIMAT AHIR SATAFT a9 IR
el HISIell ST, AT oTexied] arhudrd [l e |, feress
YYSTIRTeT SR TIHT STfOT T I AeheTI.

3. YHURT SHIUThT: IT JAHEY G JATciier YR quefierar 3D FfcHT
IR PRUIMAIS] SRS 3iep RIHAITh ¥TCRIR blS dheled]
ehuTeT oATCT dTuRul FHIAE 37e. YehUrAT <AleT T Feelic
HATIDR TIRT DRI AT FIHITU o], QTS Y TeRier TaHT, el
SATIOT TRl TeT PRepTIT JSTST AT AeheIeT.

Y. YHUT SSPRMGn: & TP ol I o 318 SIHed Hlcha ey
AT 3TEaeThal FAAMT YSFAT qULfiTaR UM TR BRUIRITST
TEdIered]  qeurET SIar (Ur HUE) AIRY FAICGE 3. AT
AT TeRied] EXAay T IR0l e, s qUSTed
R Hfed! BIg 2.

AT FTAAIT, SIS AT 2T, IaT AT Tfcrefieter aeeer Hiegar
3fcTeT fores.

9.9% Fier fferT vaT

et SfeiTHed et ORI UISTug RIS geeitedT ehaaredT T HaeT oy
T 378, O T SI07 ST Yae e el of 3T g 3red. fafae
AT ATATERT JATIOT el BTATRUARATS! fafder fgform o fepRae et et
M. AT e e fSfemar FHaer exdr, S AR SU® WiehTar
ST, SIT PoR GedmaT M Gictar U9 HRUATATS! ITIREIT ST,

Jenfore Sfem:

it TSfoRT JRT gediieaT siavTier e def FoelT Suarear Iedi 3
deTTiep IR ol T, AT IREHL & FHIIE 37 2T

q. PR AT JATT JATERVT SIOT AT T YAUTH o, AT AT
SCRIENCESEYEIKIEAIR]

2. cFIfe ufspar: S fSfeiT hiee $iF, by I 0T WiefaR hecel
fegpeiier URY&uT &, Telc SarCIfIaRT STTUT dhifeericel fgFeaeet Hicadr
AT TG ot SRl (+eh s STWIRT RUITR Had Rl




3. foremerde Afede: e Wicthar duEH IfSAe Tied™ ISrdT YaTs
SATOT -3 HfSUreh ST HHTEIAT A HUATT Had 81T, SiT Sroll Qe SAOr
YHUTAT ST Tiet (SIeRT TN qehureaT Blereiictiar el SqUaTTS!
30T JTTeoAT JaTTi+ieh RSN Texied] TRl SR RO
JIIREITTE A=AR ST IUSHRV A o YT ITRATAT IS

<drd.

Y. g IEHRIT: Wie FforHE MaTeledT T f%IN0T ShRoT , QTReTST
gediear Ichic! SRERNT YaAT @ e, SIFEd R, S
Sespici! TN T PITE SR Srewier icrefierdr TRIRET Ufshrar

HHIIYT T3

9.9Y4 HFNfe® I Fhet

Era | System & Period | Series & Epoch | Some Distinctive Features Years Before Present
¢ | Quaternary Recent Modern man, 11,000
g Pleistocene Early man; northemn glaciation 1/2 to 2 million
S Pliocene Large carnivores. 13 + 1 million
o Miocene First abundant grazing mammals. 25 + 1 million
2 Tertiary Oligocene Large running mammals, 36 + 2 million
AR} Eocene Many modemn types of mammals. 58 + 2 million
Q Paleocene First placental mammals. 63 + 2 million
o Cretaceous First flowering plants; climax of
- dinosaurs and ammeonites, followed
8 by Cretaceous-Tertiary extinction. 135 + 5 million
o Jurassic First birds, first mammals
(7)) dinosaurs and ammonites abundant. | 181 + 5 million
w Triassic First dinosaurs. Abundant cycads
= and conifers, 230 # 10 million
Permian Extinction of most kinds of marine
animals, Including trilobites,
1) Southern glaclation, 280 + 10 million
-— Carboniferous Pennsylvanian Greal coal forests, conifers.
(o] First reptiles. 310 + 10 million
N Mississippian Sharks and amphibians abundant.
Large and numerous scale trees and
o seed ferns. 345 * 10 million
w Devonian First amphibians; ammonites;
- fishes abundant. 405 + 10 million
< Silurian First terrestrial plants and animals. 425 + 10 million
B. | ordovician First fishes: invertebrates dominant. | 500 + 10 million
Cambrian First abundant record of marine life;
trilobites dominant. 600 + 50 million
Precambrian Fossils extremely rare, consisting of
primitive aquatic plants. Evidence
of glaciation. Oldest dated algae,
over 2,600 million years; oldest
dated meteorites 4,500 million years.
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ATAUITATS!, TCiCHTthe RIS Fe SHSUIRITST 3MfUr 3MYedr Teasid

STt ISPicH THT HUITATS! & HHT0T Hew@quf 3iTe.

T HIGAT JHIUT, T 4o TheT eons HEY faWNTeT el 3118, S JovedT
3IMe: ST , JMfHIT | TeISgH IMTOT HriIsTSD.

PRIEISD GaTH, ST Tedl Y89 SUeTel quiaed RiRelell 318, Yo o
L T T 31TS: Yetalisige , HAlgigad ST AAISIgD |

yde T e YATeh 30T Sfdep T Afrgiepd 3ire. ISTeRume,
Yetalslgd T Hiega Thie, Tgueli Siiemrr Siae dfded, T Aew@yuf
PIoBTTET AT FHcit UTfeet!. JTsige g & "SRR " FeUT Uig
3ME, ST T ARYCUAT U0 qod ATOT T 9 FUIUIT=AT AfehT ALY
IPI IS A U0l IS HTedT.

TS I, Yelel faI¥T 31T ST QUIfdRT F8U[ 3NewEel S, & BIorss
TeqUl e HiFdT fdhar Sfiared Teredr TR Saet ST, SaTexune,
Ui IT BreRgSId fTTTer et 37, YD DHraae! AR Sfared g

PITES AdR ALY fI9TTer SITdTd, W faRkre sydemf+re fvar Sifdep geetian
Ifreefierd JoveaT BT iR Ui ST, IeTevue, AIsTs® I ©
UetaATSII STITOT 37T TR e faMTeT ot 3718, TRIPMHed 8,
S YTCTo3] STTOT AR U] SShici e TTefuiiy seef JTed.

T h TIgH ThelerR dovd Fald T8 fawr =eurd aamre.  fafdre
JTHRA febdT TetatieelatifTeret TeHign TR dhetedT e+ dovedT
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JTHIRART PGS, SATCT PTHIG dos HIT FEUE! Aebeel SN, & Tered]
gt Stfdep SATfor gar aRferdicier Hewaqul s 3for geeiar JremRe
gl gcTerTe [ R fd¥RTetel 3MTed. & Plerds gl Icsbicil
30T SfecTael auiciier Mfeardl FeoT BvIMIS! T $HHddh Y& BRI,
O™, USIHT Ugd! 3T SR 89 HIUeSHeld SrEdblciE e
ey QIR AT e, JedtedT SfAeRITel R SUaMHed Hewqul e
SATERT SATOT FTHEIRAY PIeTrSTel Tgul Sisetel ITe.

I T[T Tl AMIIG: eons, eras, periods, epochs 30T HE
faRTeY et 3178, Ui YIS dobedT STdTeedT Teherd Hfcififered el ATfor
fafdre wderttes aMfor Sfdes Tre-T e orfd. Faid we f9rTidT v
FEUNST WP 331, SAmed gedtar wafd ST Sicier JHIfde e 3ffor
BRISS® 331, SUMEd e 489 SUe JuigdiaNgd o SetaRidaEr
Pl FHTIE 3712 AT AT SHa TPRITAT TARTGR ARrefiep 31Te.

g |AYUT SRIBRAT, AR RV, SaTer ™ foharepen, Hereidter yarg
3ATIOT gICATERUIT TeT ANGE fdfder Teehie derudiel saef TS 3lel
3Ted. T gl SITfciep TTIHT, HHs Uicie! 3TfOT dTeTervleiel COR
IR TS-SAR FATel 31Ted, SITaT Jed o] GATERUTER 30T TRETRITR el
RO ST 377

e FeR=a, YediedT MR ST &R fhaTeetd JTfor Wil
T araREr gl gfdharer J1gaT YHUIER THE 1. AT DI
IATERY] TSI Ble- S JTegs, fF Sfor qrvamd amh JraReEn
I Tt BIT , ST BNGE UV 8l Sare I8 S9GR 8. ey,
STASRT qedTedT ISHRTFIT Ieehicl! BIT et AT TS TR B8R eINTed, TR
BAMI Ba8a S BId Tlel, ST "INl 3" HIT F8UH AT SIu=aT
femrerrar faepTe 13> STFTeT.

PeRIgge G A4 TRT HEY faqTe] et 31Te: Gelansiisd , Bsige AT
AAISSD . TP T FMeTeod] P Ao Sifdep e affder S,
3Fihal BIMMIICT HEw@yU Jaclidg. IaTevulef, Uelaisilged g, e
3 feHGT STIOT ISV s JTHeIl, TR AATSHISD GATcT ISUT ATAH 3Tfor
I TR UTcIe!, faeet ot Isurepfeeefir Sier o11fir Sere 9 2.

TSI el "I TIUAT I SRT Faleel S SO AR W10
dfder anfor ey gRGed™T Sey I < ARMY afe. AT Yl
PICTGSI, Jedredl SaMMIT i€ BIUITaT HIcTael (ST T ) ST
ATIHETG (S T TeTaTRINT 3Tl erfel Hider) Jrie Jewyul 98-3aR
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Sl 377ed, Fgadal dIdRUTde] COR URdIdlel dael AT Serelfvre
foraTepeTy.

HeATepSIceT SfgTd, Al fhaTheld &aTH Seeire Hewqul et &l
3T, UMEIM SIa1eq 8 STTeul, STeidls T dIrervnd RG89
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3T STAIfeiep SYHTI SYAYd aTe STielt e, URuIHT efiger arfefT, ags
UTe! aTeur J1TOT 31feIes IRAR e §aTHMTAT ST TRTRET HeAT BSdTd.

9.90 3relipe TRATe WM I (TaRT)

TR T 8T T SRl JSTiveh rer aui hRUGRITST aTuRedT STTuMRT
geS 37 ST geeiedT URATER SATMOT JriemeraRleT Hd! foharepetraredn
HEEYUT THTaT fRegifhd dhell STl Jasii+es et SHehedT A ke
JdeTi+ep 30T GATeRvNY seeligR affdeiedr & dreaeier dev od, &
ST ey o HRa bl Al {shdTehettd geefiedT Jurefi=T e
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g4l faett ST g

“SAUIRIT BT 2Tea ARV AR UTel e S SHaemetsy
IS TCEHR AMT 000 BT ST FodIdiel Al el Bidl, ST
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3TTe. ST, QTExTepRT, QT STTOT SHaTes SEFTer STTcbuT ATAIREAT JIe!
fehTepetTaTos gedTar aTcrarur, Stafdfdedr Sfor e ufspared ferfir
SATOT ST SEeT STl 3MTed, 3RT e Ul 37Te.

CeATUIRTITeaT qe frdereioed g WHTfE 31me:

9. BAMM §QeT: SHARH $UT IR0, SFdE  SMfoT §a) HMdT
gIFHRT 31707 AT 98T 31Ted .

2. Safafrera™r JHAT: AT ATy, SATT STRATATRIT 1Y, FATE
SYICIQTTSOT JATFOT 3TTehHeh ST TaT FHTALT 318, A SATTfiD SAafdfdere
SUTCAT O BId 3118, 3 USITcl! 7€ &I 37Tad.
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Y. I YIS FfEpaT: A fpaTeherdige ede dgd!, Arrar
ST STOr gediedT Seidlel WS SN eeer faaRur el seefd

3TE.

CTIRATRIT ey faaTeRye Mfeel! 3Te, Prel ATeTst Jasilie g U
forear sfioeie SIS ae Bleld fed ST SavT forear decar
geifee IURRIT ol 31Te fdhar gl et Gerdedn aired, Rie! e A
fehdTepeTd SATfOT gediear ¥fifes HuneiiAeleT Heeiaee Fewyqel =i sl
3ME. T2URIAC Teb affed T FEUF SNoUl Facied] YR
STTEEIIHT IS SUATT SATIOT FETETT BIVIR GSTel JehT T PRUIATST 3fereh
ST UG e STaets PRUATHT TRST STERRE PRcl.

9.9 ¢ AT [HCATRYUT &1 - GRETOTI WRe - I firer

el TRy T & & AT Wi TaRauTaT Ueb el U] T8, SiT cared
YSHNTER fdhal AT S 3RTeiedT dReT BleTdleilar 9T CTehUINT 2rchl
TORAT. & ToATPYUT & YUY TBTeR Ueh<iHT ATal, dRTT (e, It SATfor
TefTfeep ST eh AfTEITHeEIeT hRep TRIREAT TcehiHos YIRATUT JATfOT ferm
e T e,

qedfiedT TocdTHYur ST ATHT YebT TATTRo-T ST faeproft ererofreiear
9] AP, T T febaT EFETe e fHHT ARIREAT aRe Tl eprira
3RAeled NI TocdIhyUT &5 3Afeeh Fofed 3R, TRUTHT Tocarehyures
Iod T Bl ARSI, BHI dRHM FidT IFeledl YoHed, S i

JefledT TocdTehNU SRATHEY Hieda dgs!l Ual doledl Fald Seelg1y
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Prevailing wind

' >

Wave length

Crest of wave
rises and steepens

Wave height

Wave breaks

Circular wave Elliptical wave
orbit in deep orbit in
water shallower water

Increasing friction
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https://oceanservice.noaa.gov/facts/stormsurge-stormtide.html
https://oceanservice.noaa.gov/facts/tsunami.html
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@ Wave heigths from 2 to 15 meters

. Wave heigths from 15 to 50 meters

e Coasts affected on December 26, 2004
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https://www.coastalwiki.org/wiki/Deep_water
https://www.coastalwiki.org/wiki/Deep_water
https://www.coastalwiki.org/wiki/Deep_water
https://www.coastalwiki.org/wiki/Currents
https://www.coastalwiki.org/wiki/Currents
https://www.coastalwiki.org/wiki/Current_refraction
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https://www.coastalwiki.org/wiki/Wavelength
https://www.coastalwiki.org/wiki/Wavelength
https://www.britannica.com/science/sea-level
https://www.britannica.com/science/sea-level
https://www.britannica.com/place/Earth
https://www.britannica.com/place/Moon
https://www.britannica.com/place/Sun
https://www.britannica.com/science/wave-water
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https://www.merriam-webster.com/dictionary/manifested
https://www.merriam-webster.com/dictionary/manifested
https://www.britannica.com/science/water
https://www.britannica.com/science/ebb-tide
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