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BILINGUAL NOTES | fgwmsft wieq

Meamng of Ocean Relief
ngmmﬂu J<anad hl anf

® ]ust as land has mountains, valleys and o 59 YR R T tﬁ?{ Hifedl 3R
plains, the ocean floor also has different A YIU S1d &, 3T YhR HETENTRI
| Bhysical icafukes: & ae W +ff fafer=r wepR i wenspfaat
® These underwater landforms are TS STt gl
collectively known as submarine relief | o gt & = g ST arelt 371 ToreTmaal

‘ or ocean relief. 1 qpi-%a P s qgga'(vﬂ'q J=Tad A7

- ® They include underwater mountains, HETENTY I=TE gl STl %I
valleys, plateaus and trenches. >~ s=|1?r O % 9 forg gda wrfeat
3R 3R AEEFRIT 7Td e g

g

Key Point ® Ocean relief means the different physical features found on the ocean floor.
® FEHTRIY I=Ed © AW TR & dc W 4T$ 5+ arell fafe wremsfaat 2 €)

Major Features of Ocean Relief

" [ Continental Shelf |
i HeEda e
(qsﬁﬂ'ﬁ-q W} = e e Mid Ocean Rldgl.’. e
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Ocean Trench
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Important Submarine Relief Features

TS A T TeTTepiaal

'o Continental Shelf (weTgidia 7= a<)

The continental shelf is the submerged,
shallow edge of a continent that extends
beneath the ocean. It is rich in marine
life and resources such as oil and gas.

@ It is shallow compared with deeper
parts of the ocean.

@ It supports abundant marine life.

@ It contains valuable resources such
as oil and gas.

0 Continen_tal_Slope (:Iglfveﬂ?ﬂ'ﬂ ?.!'IEE)

The continental slope is the steep slope
that marks the true edge of a continent.

It extends downward from the continental
shelf towards the deeper ocean floor.

@ Itis steep.
® It marks the true edge of a continent.
@ It connects the shallow continental

margin with deeper parts of the ocean.

HETEIU 77 A HeTaR & +1d gal gotl
HRTENY &1 S fohTrl el 81 98 sl
Stiat @ det 37 epferen 9 S
TaTHT § T g 81

Continental Shelf

® I8 HEHIR % X Wil ol g d
YA B 2 |

® g T Sial i yrgar uré S 2 |

o el 3 3R Wil 9 S gegaE
e fired g1

HRIG &1 U dig e 8, 5t
HETEIY & ardfde R &l guidl 8 |
g HETE U 974 ¢ & el i 3R
ARIATR & e ad &I foon & st 81

® THh TA NI B 2

® TETEIEN & AR R P g 81

@ IE IUA TR YT & HEEIR &
TR A @ Sed 2

Continental Rise (FgT&dia 3ea1=)

The continental rise is a gentle slope
connecting the continental slope to
the abyssal plain.

Key points

® It has a gentle slope.
@ It lies between the continental slope
and the abyssal plain.

@ It forms a transition towards the deep

ocean floor.

T SouH U e saH A WM [
2, 57 mRTEdiT 2re & 3y AR .
HeE § e gl

® TP T HS il 2l

e I8 "ergdia e 3fk 3mmy wriy
HeM & o ferd ST 2

® g HEMIR & Y el &l AR ST dred
THepu1 &5 &1 Fafor s g

Continental Slope

HETgdi e

Continental Rise

Abyssal Plain (3rTy SR ASM)

An abyssal plain is a vast, flat and deep

area of the ocean floor.

@ It covers a vast area.
@ Its surface is relatively flat.
@ Itislocated in the deep ocean.

o I8 HETETR & T2 Wl § fRyd 2l 2

3Ty G HEF HEETR & qa $
e T, S9ae 3R TN W e 2

® IE 9gd 93 &F & Tl S 21
® U Hag 3Mehd geac et 81
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9 Ocean Trenches (qgri:rmﬂ‘q n?f)
=3

Ocean trenches are the deepest WEMETRA 7d HeMPR & 999 e
parts of the ocean. The Mariana T B &1 weTid s § @

Trench in the Pacific Ocean is the
deepest place on Earth. A el geedt b1 G e T g

: Ah Marind Tvenel
Key points (Deepest Place on Earth)
ARgET T

® They are extremely deep parts ® I MR & e & 37cdd el L

of tl:re ocean floor. o HAT Bl 2 | , a?raa%mwm)
@ The Mariana Trench is an important e HRFFI I 39H Us uHE : j

example. TR E|
® Ocean trenches are major features ® TEMIRIT T GG Iearad Bt

of submarine relief, i VI Tl B nHe § |

(o Mid-Ocean R_i(ige (T-"gEIRIg gdd-2oit)

A mid-ocean ridge is an immense Heg-AEErRE gda-soft ot &
underwater mountain range formed fret ueh faemer wel-9yoft 8, e
by volcanic activity. It is the world's frmfor Saremdia nfafafit & g &)

longest mountain range, hidden ug fow & geg o« udq-oft g, =
beneath the ocean. HEIEPR & T et g8 2
It consists of a long chain of ® e url & I ¥y wdielf &t v
underwater mountains. feft el o
@ [t is formed by volcanic activity. ® ST AU SareTErd iafdfeEl
@ It is the world’s longest mountain range. dEare

e g {3 fi g9 &t gda-goft 21

b

9 Underwater Mountams (9Tt & = fﬁm tﬁia) ﬁ

Seamount (gt tﬁfﬂ)

A seamount is an underwater mountain, TR vl HEEPR & ad § HU IaT
usually of volcanic origin, that rises 3T Ul & - e wela giar 81 g5
from the ocean floor but does not reach 0T SM=Ia: SaremEy Tfafafear
the sea surface. Y g1 8, wifeh 98 99g &l 948 a6
kil
:

® It rises from the ocean floor. ® UE TEEIR $ o € FR 391 Bl
® Itis usually volcanic in origin. T o G AR

@ Its peak remains below the sea surface. s TR & BT 2

® U IR Tg &l Tae & i war gl ;

e Guyot (Trlﬁz)
|

A guyot is a flat-topped underwater e it & i fedre =t =it aren
mountain. It is usually a former seamount gl EidT & | 98 QTG Ugel 4 Hielg
whose summit was eroded by wave action T e Bl &, foradht 9! de aHd o
over a long period and which was later et 6 e @ e avd @ TE afR

submerged. ‘ mﬁa’ga&aﬁgﬁﬂl

@ It has a flat top. ST Tt Tt it 21
@ It is usually a former seamount. . g AT UEel T Ul udd Sl 81
@ Wave action erodes and flattens its summit over time. @ @&l ! foha wa o W1y gEh! el Bl
® It later becomes submerged. fereT aer a2 it g1

o @ agH U8 wHg # g9 S 8
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Important Examples

HgeIqul 39RO

Feature , Information
wEp | SEEd
The deepest place
Mariana Trench on Earth.
(R Tel) gedt T Fad
' el T |
The world’s longest
Mid-Ocean mountain range,
p located beneath
Rldge the ocean.
by & 9 g
ydd-guft) HBERR
g <t =g @at
udd-2oft|
An underwater
M K mountain that is taller
auna xea, than Mount Everest
Hawai‘i when considered

(=T e, gaTE)

from its base on the
ocean floor.

HEMNR & df d SHeh!
FATE AU TX I HISC
T 4 ot FAr g

(Depth: about 11,000 m)
At

(TS T 11,000 HieR)

Total height from base .
(TTHT 10,200 #HteR)

$l FATE (YR /)
(7T 10,200 HieR)
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Movement of Ocean Water
\ HEHIRI S 6l faat

Ocean water is constantly in motion. The three HEHETRI &l o FRaR Tfaefta Iadl %I T:IEFHTTFETII

major movements of ocean water are waves, el bl diF IR F-l'a':ér SAR-HTET 3R Wﬁ'ﬂ
tides and ocean currents. These movements YRTE & | & PRt <l T bl SHR il 8, Tl sfta
shape the Earth’s surface, support marine life, &l TERI 4l &, HSell Yche deT AT H HRTEeT it
help fishing and travel, and influence climate. & 3R STerarg &t gafaa el |

o Waves (v1&?)

a Meaning and Formation (312f ud fAmfor)

X S )

| English _
When the surface of the ocean rises and falls S HEMIR &6l dg &l JId aR-ar] T ST 33dT
alternately, this movement is called a wave. 3fiz = firen 2, @t 5@ 71 @1 oigl Fea &1 et JEa:
Waves are primarily caused by winds blowing St &l IR WX e aTelt gt % RT3 Bt £
across the water. These winds transfer energy A ,
across the oceans over long distances. ¥ gaTd HETEIR # $ofl ol ofel ?ﬁ d qun‘_'ﬁ gl

ho

a Anatomy of Waves (e7&R} Y H=T)

| English |
A wave has different parts and measurements. gl & fafes s 3k A" B gl & THE HIT -

The main parts of a wave are crest, trough, fOraw, 7, aTeed, et & FE, Tl Y amgfer
wavelength, wave height, wave frequency and ay e Bl TaSHTA]
wave period.
@ Crest . Crest
(Frew) Wavelength (d@ae) (forem)

Crest ‘ Trough 9 Wavelength | m Wave Height | Wave @ Wave Period |
(Fr=R) (ref) (FgeA) (FRFH ;hxg) F"eq“e"‘-? (asi 1 )
Conglish
The highest point The lowest part of a The horizontal The vertical distance | “The number of wave The time required
of a wave. wave between two distance between between the crest crests passing a for a wave crest
crests. two consecutive and the trough of particular point at poigt A to reach
: ~ wave crests or two a wave, point B.
consecutive troughs. | - pectog i ‘ﬁ-
TR Bl H 3 forerdt & | e
&1 fdg) AR I TR | orear e @ @ Rrezsmd & | Wﬁﬁ“ﬁgﬂ & 3 fiig B
[Eemikt il O T dta it Feafer T dehe H u
a @| El'lﬁ Flﬁff B GED ‘Eigiﬁ 4 o
Crest e <t dferet ot G araT T
{f?m) Waw.l S ;::: Period ;
""""" l Wave Helg]lt “"“'
s B “ —
PAATHSHALA STUDY CLUB Oceans and Life
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@ Waves as Coastal Architects (et suerfaai & Fwtar & wa d Hﬁ)}
|

Waves are often called coastal architects A8l I U dad ?P.lc_rl'@ﬁ'!ﬁ &1 fATaT et ST &,
because they shape coastlines through Hiifeh d TG 3R TaHIal & URaE gRI GHg del &l
erosion and sediment transport. They create WEY Feeld! 8 | J IEATHS T &S g1 YR
both erosional and depositional landforms. @Wﬁqﬁm =

Erosional Landforms (319ve-Teies SeaTepiaar) J
T

Waves break rocks along the coast. Through hydraulic GRS FIH%'; de &l ggHi &I FPredr &1 571 o &1 3R
action and abrasion, they create different erosional YU F d shHag ©Y I f3f9s seAres wa]ffﬁiﬁ
landforms in a sequence. CEIGIRA

|' o Crack ' 9 Sea Cave ‘e Sea Arch 0 Sea Stack e Stump

(W) (F 7TT) (Tl ) (Tt =) (TR §3)
Waves break against Hydraulic action and Continued erosion When the top of an Over time, erosion
the coastline. abrasion enlarge the cuts through the back arch collapses due to and weathering
Hydraulic action crack and turn it of the cave, forming gravity, a tall, isolated reduce, the sea stack
:)]E}ens ckr:cks n into a cave. an arch. rock remains. to a shorter stump.
e rocks.

e g e SAF iR Ey | IR J0ET 9 %ﬂq““' T T SR
ﬂ'gT:T:T‘?IgaEﬁFﬁ%I Y @R T B %1 &1 e wrT S AR 3R srge & Tyl
' FeaHt Gl I & ge IR ST @ 3R :

< Y BieT gl
3Rk ﬂsﬂa T &1 Yk S, o aﬂT %
ST T g0 T GG

ST &

Hydraulic action (sisf &1 3quds aet :

The erosion of rock and seil caused by the force of moving water, which loosens and removes material.

STl ST AT ael: F8d ol & a1 U TgHT 3R Ag &1 3w 811, s uerd & g g¢ o[ &

. e — —

ﬁe_[)(_)sifionai Landforms (Ri@urers weepiaar) -
Beach (7% ) =55 R—

Beaches are depositional features formed g ﬂ'\ﬂﬁ ﬁ@w '@Jﬁl‘cfﬁff %,
when material transported by waves is St gl gRT &Y 7Y geTeli & de W

deposited along the coast. FH B 9 &t 21

@ Tsunamis (FARH)

Tsunamis are giant waves mainly caused by underwater T farenet wied Bt €, < g w6 AN
earthquakes. They can be extremely destructive. When they i aret 4@l & @RI 300 eXdt £1 4 3icdal
reach the shore, their maximum vertical height above sea level = R gt ol £ e ® B T Etce K
is called run-up height. This height can reach 30 metres or gt it ey SeR g &1 T-9 FEE

even more in extreme cases. e &1 arafies Rl 3 g e 30 Hex.
| a1 3% ot sHfEren 7w :
' Storm waves and tsunamis are different. TP e 3R FATT SFeT-31eT Bt &1
® Storm waves are generated by strong winds during storms. ] Wﬂﬁ @}'FFT% SR O g3l & 30 Bl &

@ Tsunamis are giant waves mainly caused by underwater earthquakes. @ 'ﬁ'—]‘l’-’l’r faome et €, Gﬂ&@ﬁ: Liba e % A 3= ar %‘ff T I et 2l

Oceans and Life o
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9 Tides (sar-wrer)
0 Meaning of Tides (STR-HTeT &1 372f)

Tides are the rhythmic rise and fall SIR-YIET HeTRI 57 & Faffa 09 I
of ocean water that occur twice a day Ioq iR AR A A ufspan 8, s fasg &
in most parts of the world. 1ferepier WP A f& # 31 IR &l 8

@ Types of Tides (FIR-HTET & UHR)

€) High Tide (wr) [ @) Low Tide (vren)

|

When ocean water rises to its highest When ocean water falls to its lowest )
level and covers much of the shore, & level and moves away from the shore, E8&
it is called high tide or flood tide. it is called low tide or ebb tide.

ST TR T A A0 HE el TR memaﬁﬂaﬁﬁaﬁmw
IS € & 3 U7 I & ol 8, fiRe ac @ 18 ge s &, .
o 5§ Sar Fed £l o & e e 8

0 Causes of Tides (SaR-HTeT & HRUI)

Tides are caused by gravitational forces ~ Sar-sier g 3R dgar 4 Teifda
involving the Sun and the Moon. Their Wﬂfﬂl el & RO 300 Bl 51
relative positions affect the height T 3R g ot et FRifd SR a : &y,

difference between high and low tides. ey & wR ¥ 3iR & yfo Fdt 21 Gravitational pull %" Gravitational pull

of Moon of Sun

(<51 T THTHYT 7e) (o &1 5T 7w)

@ Spring Tides (98d SOR)

Spring tides occur when the Sun, Earth Je SaR d9 3 &I ©, 51 ‘q:«!i, : L-erEﬁ 37X <igwr U e Y | fea
and Moon are aligned in a straight line. B | 3R <famht & dfefad = | 21 &1 YT gt 3k smmrawn & et
This happens on full moon and new moon Nl F,Ei 3k =g %ﬁﬂﬁﬁ

days. The combined gravitational pull of "
the Sun and Moon produces unusually o % PRV AR G § S 321 SR e T2

high high tides and unusually low low tides. & 3iferes <frer g 21
Full Moon (gffsm) - Spring Tide New Moon (3mT1@®1) — Spring Tide

Moon

Lower Low Tide

PAATHSHALA STUDY CLUB

Oceans and Life o
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B 'Neap Tides (v1g SOR)

pirs Qe @) Moo )
Neap tides occur during the first-quarter oY SR dgHT & TTH sk !
and third-quarter phases of the Moon. E@EJTQT ey # I gid1 €1
The gravitational pulls of the Sun and 59 99y g 3R dgm &
Moon act in different directions, so the e renT-3rer ot # = e f,q
difference between high tide and low tide Zafern SR 3t 9T & o) & o9
becomes smaller. T 3R H B S 2

e Spring Tides vs Neap Tides (3gq 59K 3R ?rlg TR ¥ 3iTR) ]

Basis Spring Tides Neap Tides |
MR g saR oY Sd

Moon phase Full moon and new moon. First and third quarter.

g Jaen gftfar afiz amrer e 3R it agater

Sun and Moon exert gravitational pulls

Relative position S, Barih and_ flasn e aligned'. in different directions.
T, et S <f T Wit v 7 o 3R dgar % A IEATT- AT
femait # ot e &
Tidal range Greater difference between high and Smaller difference between high and
Satdie siee low tide. low tide.
SR 37 HTeT & i 3ifee iR SAR 37X MTeT & g &9 TR
f Spring Tide (qa?-[ TOR) ( Neap Tide (Frg TER)
' New Moon (3mTam) ~ Full Moon (gftfam) First Quarter (A7 9gufer) | Third Quarter (gefta wuf)
7 o + .
______ s | R | £ \
e 206920 ¢ 0o
_ I e | - - ¢
er High Tide Higher High Tide i
E== Lower Low Tide afirs F= Lower Low Tide |
( . ) e ) { : —w {aifereh e wren) | .4 Smaller Tidal Range 4 Smaﬂer%ﬁl Range *
| Yy (FATEEG T 4 ’1, (@ St 3
I/ -
@ Importance of Tides (STR-¥TeT &1 Hgd) )
Navigation Fishing Tidal Ene Tidal Currents
O =h O e O mrrm O e

High tides raise the water Dring high tide, m;any fish The rlseand fall of tldal ater Tldal changes cause large

level near the shore, allowing ~ move closer to the shore in ~ can be used to generate volumes of water to flow in and
ships to enter harbours more search of food and shelter. electricity. The Gulf of Kutch, out of coastal areas. These tidal
easily. Ships must consider This can help fishing the Gulf of Khambhat and currents can reach speeds of
water depth and tidal range communities obtain a the Sundarbans are major 5-6 knots, approximately

for safe docking, better catch. tidal energy sites in India. 9-11 km/h.

TR T & UTY ek 98] &aT Sz
e oo Bl ST § | AR UHY s mefed SO S o F IS AR SIR-TET & HROT AT &A1 H
Eﬁmaﬂﬂﬁmﬁﬁl o 3R amery Bt g d A PRI § faea 3w 1 AN 3 el 3 3R SR Y

' ST Gehdll &1 WA H Hes b IR a1 | 31 saRE griat $it
S | o ATANI o) A o 1 5, o -1
Wﬁwaﬁwﬂm e B AT T e %@agluqaamm fmiHier ufd Her d@ Uga Tt 8

‘ i! Important Facts (‘Flzat[pf q2ar) |

. The Bhadkeshwar Mahadev Temple
o —
o The Gulf of Khambhat has one ejﬁ Some ports have tidal ranges e " Dwacks, Cllarat, ron be reaciod
of the highest tidal ranges, of 4-5 metres. by its stone pathway only during
approximately 12 metres. : low tide because the pathway is

] Mﬁﬁmﬂ 3R submerged during hi de.
XPis e s T teiemr
sfers s S5 78w & L G LNy R

T & HHY 9 Tl §E[WI?IT%J

PAATHSHALA STUDY CLUB Oceans and Life
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9 Ocean Currents (W) ‘ . -

@9 Definition (aRwmen) )
| - T ———— |
| English

Ocean currents are continuous streams ~ HgMPRIY YR 511 1 d FRR TagAH S

of water that flow across the ocean YRTE &, S "R 6 gag ) F{fdm
surface in definite directions. feremati & st & _ I >
| FURE e =
B Causes of Ocean Currents (HgREFRIT YRTAT & FHROT) ]
The following factors influence ocean currents. fraferEa sror gemmia et & waifad & €1
PR S Gt L , s "
Winds ' Earth’s Rotation Differences Differences Shape of Continents
(E’aﬁ) ‘ and Coriolis Force in Temperature in Salinity and Ocean Basins
(gt =1 gof= sk (AT9HH | 3ieR) (o § 3ieR) (wgTtat 3ft wgrmRE
Fiftaiifera aa) A%l &1 IHR)
Engs ingch
Winds help move Earth’s rotation causes | Differences in water Differences in the The shape of continents
ocean water across moving water to be temperature influence = amount of dissolved  and ocean basins
the surface. deflected from a ocean currents. salts also influence influences the direction
straight path. ocean currents. of currents.

[P
BATU TR & QA F YU H HRU Tl & AOAH A R w7l g wqui

) 3R mgrEE
I8 W e T iRt ST R e e e s o6 il :
Tfeefier et 1 Wi TR ge o €l ywifdd e ) e e AT 71 PR YRTaH
WA & § | mﬂ%m
o s QE———

B miom)

—

South Pole Cold Water
(aftroft ) (&= 57e7)

=P (i amr)

Cold Current
P (& um)

PAATHSHALA STUDY CLUB
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|

Corlohs force is a force caused by Earth’s
rotation that deflects a freely moving
object from its straight path to the right
in the Northern Hemisphere and to the

left in the Southern Hemisphere. zferoft Memsd & a1 siR Asar &1
Northern Hemisphere . Southern Hemisphere

Intended path _ k . _ Intended path
(e et fam) e - (efesar et faem)

Actual path deflected
to the left
(ar§ 3fi¥ et g€ areerfass foem)
E Types of Ocean Currents (FgrFTRIT 4RISH & UFHR) ]
o Warm Currents (7 #RTd) 9 Cold Currents (& umt?)
o e
Currents flowing from warmer regions are called . o Currents flowing from colder regions are called _ - o SO

warm currents, The Gulf Stream originates in the [
Gulf of Mexico in the Atlantic Ocean and flows
towards Norway, helping keep its waters
relatively warm.

cold currents. The Labrador Current flows along B
the east coast of Canada and carries cold water,
supporting the formation of sea ice and icebergs.

4 a5t Y areh wgraTTT g @ arrd ﬁﬁ#mmmwﬁaﬁﬁw Labrador Current
Ed §1 1T0% T aiceifed AR § AR %5d &1 aTER YR F1e1 & U ae & el el B

gt & e A  of ageh & 3 et & m @t 91 &7 o7t et &, Forerd g b ok e &

T T TR W &l B 7 & g e |

ﬂc ean

A - (el serer)

Map convention / AT Heba:
m=lp Warm Current (7 4RT) === Cold Current (5t umr) Warm currents are usually shown in red and cold currents in blue.
qﬁﬁﬂﬁﬂiﬁ:nﬁwﬁaﬁw:aﬁﬁsﬁéﬁmﬁﬁ@tﬂﬁﬁwmﬁl
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O Effects of Ocean Currents (HgRNRIT 4RI & TUTE) A |

Q Influence on Coastal Chmate (at“'lﬂ STy W :mrq') )

=

Ocean currents affect the temperature
of nearby coastal regions. The Gulf
Stream keeps the waters near Norway
relatively warm, whereas the cold
Labrador Current supports the
formation of sea ice and icebergs.

IREIEEAR BIGK] | 75 4 Kpeos Noiwweaiin = WO
ATd % MU & S Bl AUEITH TH = watersp:ela‘:ively warm — ;psi‘;ritfe a;d(i)cebergsn
Tl €, Safe 331 ASTSR U Wl Ot B S 3 amaury & S A = e At ok s B
3R fewast & Fmi A ged aei &1 W sderga T wEd 8 R R Eanild

The regions where warm and cold ocean
currents meet are known as fishing grounds. =
These waters are rich in nutrients and ~ Warm Current . _ -
support a large variety of fish, making = (Hur) —s— 4 ' -~ Cold Current
them important areas for fishing. e s ~Z

5 &=t § i ofik &St mEmTTE amTd

fiyerht &, 3= Ao &1 et ST 8 | 39 9
&5 § U9k g TR AT U S & | A
R R & %! GERI & &, g9t

e

Aol UehgH o forg HEequ gid & " > _ .
6 Difference Between Warm and Cold Currents (=T=f 3R 3 grI3i A 3iR) }
Basis ‘Warm Currents Cold Currents
(3memR) JE (i YRTY) . (EEemm) - ‘
Origin Flow from warmer regions. Flow from colder regions.
(35Tm) T4 & 8 9l B e &1 4 &l 8
Map colour Red Blue
e S | = ﬁ ﬁ
Example Gulf Stream Labrador Current
(3gTEvon) o6 GEH ANTER °RT
Helps keep Norwegian waters Supports the formation of sea ice
Effect relatively warm. and icebergs.
() fd o ST & St Bl T 9% 3R femeEel &
319eTTeRd TTH 7@ § Herdl fmtor 7 TgTerEn
PAATHSHALA STUDY CLUB Oceans and Life o




PAATHSHALA
' STUDY CLUB

Enter to Learn Go Forth to Serve

i Early Warning Systems (qsf ﬁ?na:ﬁ mrrrﬁm)

[- Oceans and Life J

o MeanmgandPurposeofEarlyWannngSystenm(‘ia‘ﬂaﬁﬁwnﬁﬁﬂaTﬁ@m)I
o

Oceans and seas can cause sudden natural
hazards such as cyclones and tsunamis. Cyclones
are large rotating storms, while tsunamis are giant
waves mainly caused by underwater earthquakes.
Early Warning Systems work like alarm systems
for coastal areas. They help detect hazards,
predict disasters and issue timely warnings so
that people can evacuate and stay safe.

Main purposes (&7 33¥9)
Detect cyclones Predict disasters
and tsunamis. and issue timely
eharal o gt warnings.
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9 Important Organisations (¥q@ Ha) )

India Meteorological
Department (IMD)
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The India Meteorological
Department works with other
organisations to support cyclone
forecasting and early warning
services. It collaborates with INCOIS
in the Storm Surge Early Warning

INCOIS collaborates with IMD to provide
ocean-related information and support
early warning services. It has established
the Storm Surge Early Warning System
(SSEWS) for the Indian coasts in
collaboration with IMD. This system

Indian National Centre Indian Tsunami Early
for Ocean Information Services Warning Centre (ITEWC)
(INCOIS el g o e 3

The Indian Tsunami Early Warning Centre
is responsible for sending tsunami alerts

to the Government of India. The
government then informs state governments
and emergency response teams. The centre
uses a real-time network of tsunami

System. forecasts cyclone-induced storm surges detection buoys and other monitoring
. and the extent of coastal inundation. systems.
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Indun Metioral Cestre for Ocean Inbroution Services

Tsunami Detection Buoy
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3 National Cyclone Risk Mitigation Project (NCRMP)
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The Government of India launched the National =~ YRd §3$HR 3 Teharal © g ad S1fEH & 0 - & & ¢
Cyclone Risk Mitigation Project to strengthen R TR AR FH o A Hoigd & @ forg %%

cyclone preparendess and reduce the risks JeaT FEn qReie &
associated with cyclones. A il (NCRMP) = =11 | B8
The project focuses on: (59 URANT & U@ &1 §:)
o Building cyclone Strengthening e Improving emergency Supporting tthsafﬁer .
shelters. warning systems. response mechanisms. ﬁughetr:gezi: Iozn es |
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. GEMINI Device (3fief 3aewm)
@ Meaning and Purpose (31%f Ud 3293)
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The GAGAN-Enabled Mariner’s Instrument ~ GAGAN-H&M Hifdes AfafeH gd
for Navigation and Information (GEMINI) gﬂ (GEMINI) #g3iRi &
ERICIRIE

is a handheld device designed for ﬁshermen U g1 H w1 off \ I cemMm™ |
It receives satellite information and transfers ~ Tes AT 3UHI0T €1 T ITE
it to mobile phones through Bluetooth. SRR UTed 3T & 3T <Y &
Fishermen can use the dedicated mobile e § HiEed B GERRIGH 21
application to access important safety and HGHR 39 faMg Hia=a 3.@;;?1111
ocean-related information. <! T A Y& 3R HEIR A
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9 Information provided by GEMINI (St & ura sHer) ]
According to the chapter, fishermen can access: e & R, ﬂg&ﬁ Fffea SIFeR! e & 9 &
f‘e ' Y P ;
((e)} p
Alerts about high Cyclone and Potential fishing Ocean current Bathymetry data Risk-management
waves 3.1“:] strong tsunami warnings. zone advisories. speeds. and mapping, information.
winds. : ;
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(® How GEMINI Works (3ftreft & wm @a 22) B J
Step 1: Satellite information Step 2: Transfer to mobile Step 3: Information displayed
The GEMINI device receives data g & The device transfers the information The INCOIS mobile application
from the GAGAN satellite. DI » to fishermen's mobile phones » decodes and d;s&lays the information
SifEft 3T GAGAN 3uwig . through Bluetooth. in nine regional languages.
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 Important facts about GEMINI (JftFft & wrgeaqui ear) )

The commiication changel An upgraded version The upgraded system o Under the Pradhan Mantri
can transmit information lsmtchected to Pm}'ldgu ?SﬁxpectEdhfz beuglegﬁl x gﬂﬂgéﬁpm Yojana !
R e way communication ermen travelling up to , the governmen
0P R obeatsikes nts on a pilot basis, allowing 300 nautical miles in search provides financial support
the sea
; A fishermen to send feedback. of better fishing opportunities. for GEMINI devices.
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. How a Tsunami Early Warmng System Works (gmthlgé %amﬁwn?haiﬂmaﬂ?ﬁﬁ’ﬂ

o Detection Confirmation Tracking
(e T (g &) (Frrrht &) (ﬂﬂmﬁi‘")
A EETie stations detest Ocean Bottom Pressure Coastal tide gauges and radars Alerts are sent through
u;\ldsg:.]s(;: eall‘(:t'?lsqu;{egs Recorders (OBPRs) on the monitor sea-iB:vel changes and satellites to gﬁg—_'erntr!netnt fficial
in real time. seafloor detect tsunami waves track the arrival and movement zﬁ?ﬁis a'f,n fﬁc yhOS?v‘.[Sﬂa J
d help confirm the threat. UG HITOUEL
Hebdld &g TG & I 3 ¥ i L e of tsunami waves. gr:d othler communication
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ﬁmmumcatlon and Publlc Awareness (HaR Td | S-SR h) ]
For an early warning system to save lives, information must reach people o Sret gl & At &t T T 3 RV aavaes & b STl
quickly and effectively. Alerts can be communicated through satellite- 3 e ofte aff gyt & ;}q-ﬁ—;“ Sl SmE anufiE JeR
based networks, SMS, emails and coastal display boards. Public awareness dead, SMS, Thd st adg o qgg"f % Arem 1{ i Hﬁh’%l
and training programmes are also essential because people need to S-S 3R et S ot m gﬁ
understand warnings and know how to respond. Jarafaa &1 ad WTQF!T AR ITH SFR:IR EFFI'E W'ﬂ'@‘l’ |
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Satellite-based N e SMS . . Coasta.l DlS])].i)f Boards - Awamness and Trainin, ngramm&;
(3w amenfa dewdh) (aqE ki) (v e vge) (m-ammnaa‘lwﬁmwfmi

6 Important Disaster-related Facts (mﬁmanja@fawl )
The Indian Ocean Tsunami of 2004 (6] 2004 &1 f§g #ETEFR FAR)

On 26 December 2004, the Indian Ocean Tsunami caused 2ﬁﬁw 2004 & %amqgﬂé g;mﬁﬁw RUELS T
around 2,30,000 deaths and severe environmental damage 230,000 Hﬁfﬁ aﬂ!%?;ﬂsmmﬁ T R 2 |

across countries bordering the Indian Ocean. In India, : ;
Tamil Nadu, Puducherry, Andhra Pradesh, Keralam, and iy Tﬁﬁ?qmﬁ‘@ﬂﬂ Hﬁ | R ﬁﬂﬁ‘fﬂ]g Eﬁ%ﬁ Sﬂﬂﬂ%ﬂ ] e
the Andaman and Nicobar Islands suffered extensive damage. e a¥l 3f3HH 3 ﬁ Rl FEEH qﬁml i e
The disaster encouraged countries to develop stronger tsunami 5% 3{9&] & 15 3 22 A Wq\ﬁ'ﬁﬁﬁﬁ 3T ey TEE . AR
early warning and disaster-management systems. wonferat &l Wﬁ;ﬂn %
g LN I
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Marine Resources and Their Significance
(T FETe . aﬂ? 3P HEd)

‘

Oceans are vast storehouses of resources.

The materials and features found in oceans

that have intrinsic or economic value are called
marine resources. These resources are important
for food, livelihoods, economic activities and
maintaining a healthy environment.

HETEIR HaTeA] & faene HeR & | #erRl §
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9 Marine Living Resources (Hﬁﬂ’t ﬁﬁﬁ? ‘\‘mm:r)

Marine living resources are resources obtained from
living organisms found in the oceans. The PDF identifies
fish, bioactive natural products, marine bio-organisms
and submerged aquatic vegetation as important living
resources.

' 1. Fish and Seafood _"‘ 1
mﬁfﬂaﬂzmmm (Sra-afea wrpfde Iam)

2. Bioactive Natural Products | [

GareE @t 3 Siforay
P

Marine resources are mainly divided
into two categories:

Marine Living

el # 1Y 7 arel Sial & U HEreE o g oifdd d9reH
gl STl & | Hesfordl, Sta-afshd Webfoies 3earel, T sital 3k
ST Siei SRl ) e e wiarel 3 w5 A e

i Eﬁi:mergad AcIuatic Vegetation
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3. Marine Bio-organisms

(et sfta)

Fish and Seafood (aforat oik Wit W waeh) - )

English
Fish and seafood are important marine living

resources. The PDF classifies fish into coastal/neritic
fish and oceanic fish according to where they live.

These live within the
continental shelf at depths
of 0-200 metres.

ol 3 @a T St T ¥ T8 & T
% TR R # dfer R €1
| OceamcFlsh (verarri wofer) - |

These live beyond the
continental shelf at depths
greater than 200 metres.

A werdidly gm e & iy 3 Fergida 7 qe J 96T
. , 0-200 ez it mewré # 200 Hiex & 3faes T
% : ?E??f?fl ﬁ?ﬁ?ﬁ%l
Other Categones of Fish (weferat @t sr=1 siforal)
1.EpipelagicFish || 2. Pelagic Fish 3. Demersal Fish 4. Benthopelagic Fish 5. Benthic Fish
| (‘qﬁﬂﬂglﬁagl} l (ﬂé‘ﬁﬁﬂeﬁﬂ’ﬂ (3ot mafor) | (ﬁ!ﬁﬂﬂﬁ!ﬂiﬂ'ﬂﬁﬂ) (4 wofarar)
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Bioactive Natural Products O Marine Bio-organisms Q Submerged Aquatic Vegetation - SAV

(Sa-afera mpfas 3wmE) (mﬁﬁﬁwﬁﬂa) (SierT STefta areafe)
English Engllsh
Bioactive natural products are Marine bio-organisms are living Submerged aquatic vegetation is plant
important marine living resources. organisms found in the marine life that grows beneath the water surface.
They are useful for medicines and environment. They are included It is an important marine living resource.
other human needs. in the classification of marine

resources.

= & ST &t g & A9 3T arelt gefeat
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B Manne Non-llvmg Resources (Grga’f alt?rﬁas 'a'mm)

Marine non-living resources are resources obtained HEMFR! # U0 9= g st geref 3k Fsit Hdl @ U

from non-living materials and energy sources found TareEi -\q@ srifae o . ftar

in the oceans. These include offshore oil, natural gas, 3 il e Eﬁ%m m!i i EQ{T&IF{%

sand, gravel, minerals and ocean energy. L2l ,l;lﬁ?ﬁﬁ Al ' |
Offshore Oil and Natural Gas Minerals 0 Blue Energy
(uaa%%ﬂa?ﬂasﬁ?mﬁmﬂﬂ) ' (@fa=i) (fieft Fif)

Oceans contain offshore oil and Marine mineral resources Oceans can provide different forms of

natural gas resources. These are include sand, gravel and energy. These are examples of non-

lmportant conventional energy
resources.

deep-sea minerals. conventional energy resources.

T @i S J 3, o
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Different Forms of Ocean Energy (ﬂgmmﬂw 3@[‘ & fafv= -\-sq)

o T1dalEn3‘;"ng 9 W(’;\%En eCurrentEnergy
“ |

(ermT Ft)

Warm surface water
| (7 gan 7w

Cold deep water
(@81 1 =79)

Uses the temperature difference

- Energy geerated by using Energy obtained from the Energy obtained fmm the between warm surface water and
the rise and fall of tidal water. movement of ocean waves. movement of ocean currents. cold deep water to generate energy.

SaNa 91 S HW Io AR HERITR 2t el ot i & HETR s 1 af & mﬂaﬁaﬁaﬂqa—%n’gﬁaﬂ%

et iR & Ieat g areft e T 8 atett o I &1 areft S| AT 3 36T 1 S 0 Tl S 1 v )

Other Non-conventional Energy Resources (3171 TR-USURTTd il HHIEH)
Fuels obtained from marine (Gas Hydrates loe-like deposits containing

Electricity generated from
Biofuels  tomass such s algae. [ e natural gas, Offshore Wind
Wihm T & e @tk o)
HER| a

wind energy over the ocean.
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9 | Significance of Marine Resources (T HmerY %I Hged)

o

ot e o e W Wi Sieer ST S, anfife iefafdre o v
They are particularly important for countries such as il ?@ﬁ a; ferg sredid W GRUSEE!
India, which have long coastlines. Tid T 7 Al a2l & forg 37 Ay Hawd &
Food and Livelihoods @ Energy (i) 0 Minerals and Materials
(¥ 3T 3rrsiifaeT) (@fret 3iR ueref)

Oceans contain offshore oil and gas
reserves and offer potential for
renewable blue energy generated

Fish are a major source of protein.
Fishing and aquaculture support
important industries and provide

Oceans provide materials such as
sand, gravel and deep-sea minerals

livelihoods to many people. from tides and waves. HETEERI & ¥4, qort 3R MY g
x : HerrR! & 992 F Hiae ae7 iR
mﬁ? wa gl 4 ﬂﬂ%maﬁﬁlmﬂﬁ, Waﬁa&%@ﬁaé@mﬁmﬁlﬁﬁl
e ) g e & |
il 1 et

Trade and Tourism
(IR 3R 72des)

Oceans support international trade and
coastal tourism. Approximately 90% of
global trade by volume is carried by sea.
Coastal tourism is also a major

economic activity.

amw%g MR 3R T
e Pt sgrar <d & fang R 3t
YA BT ST 90% el g
ufiag fomar s 21 wieT

Cultural Significance
(wiRepfaes Hewd)
The sea has cultural and religious
importance. The sacred shankha

(conch) and chardiké (cowrie shells)
were once used as currency. They are

regarded as divine treasures associated

with the mythological Samudra Manthana.
&I AR 3R uifife mgea ot €1
waﬁ?aﬁﬁmmﬁmﬁﬁ &
mﬁﬂﬁﬁmmiﬁﬁwﬁmmnm

Bmdnérs:t a1-1d Enmnen
(S ﬁ'ﬁﬂ?ﬂ 3R waieRon)

Oceans support biodiversity and
sustain numerous plant and animal
species. Marine resources must be
used responsibly without disturbing
marine ecosystems.

HEMTR A4 fafderdr & G8rT 3 ¢
37 3 WHR & Upelf qem il &
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B Blue Economy (Fett sreferawam)
=

The World Bank defines the Blue Economy fasa o & SR, et srefegawr &
as the sustainable use of ocean resources HERITRIY TATEH] &l $9 WehR Tad 394 1 Esﬁ-wmm
to promote economic growth, improved T &, Torer anfifes faemm 81, msiifaesr
livelihoods and jobs while preserving the # guR 3y 3R IR 9, T1I & T
health of the marine ecosystem. uiRfRfies o T Tareer off iR @)

Main objectives of the Blue Economy (el srefezazen & uq@ 3¢e4)

@ ¥ P Aa 9 &

Sustainable Development Goal 14
(SDG 14)

il

marine Illltmn mﬂnne ocean 3““‘5'3“0“ ha.rmﬂ.ll subsidies.  economic beneﬁ!s
(@rarﬂn@? %mﬁﬁwﬂ; (mgﬂw (m’rmfrﬁﬁ mﬁﬁrsﬁra (fersafEE (s e
e BT HHTET nfafafit
) i ) T FHA) HHIE &A1) qeHI)
 Classification of Marine Resources (¥l HHTeMT &1 Fiienun) )
- Main category (q&4 9vfl) Types (W&R)
Living Resource_s (r_}ﬂia; ) Fish, bioactive natural products, marine bio-organisms, submerged aquatic vegetation
Non-living Resources (3rstfa= d@mem) Minerals, oil, natural gas, biofuels, gas hydrates, offshore wind and ocean energy
Ocean Energy (FerrRHg Fwi) Tidal energy, wave energy, current energy and OTEC
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