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The Hemispheres on the Left Are Not Like Those on the Right
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*A cyclone is a rapid inward circulation of air around a low-pressure centre. |
T ATA TP 19 TS P P AR SR AT BT Al ST BT 3R A (TRH=0) g
*In the Northern Hemlsphere winds rotate antnclockwnse in the Southern Hemisphere they cwculate clockwise.

Gﬁﬁmﬁﬁmm(antlclockmse) aaﬁi % Wﬁ?{WﬂTﬁﬁTifﬁa’W(clockmse) qq_rﬂél

*Usually accompanied by violent storms and heavy rains.
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Etymology
*The term comes from Greek “Cyclos” meaning coil of a snake.
- g WP HUTHT & “Cyclos” H MTT 5, FoTT®T 31 JTU Ht ool (AUC) §lATEl  ~ Y

* Coined by Henry Piddington as storms in the Bay of Bengal resembled coiled serpents.
g Xeg g1 MUfSTTe gRT wafera far mar o1, Fife S7a & WISt & W Hedl AR §C TIUl & JHTH
IR,
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Etymology / dafd

The term comes from the Greek
word ‘Cyclos’, meaning the coil of a

snhake.

g eleg Iftes HHTET & ‘Cyclos’ & 3T &,
foterept 3ief &g &t H3Ht (Bue) a2l

History /

Coined by He
storms in the

sfdga

nry Piddington because
Bay of Bengal

resembled coiled serpents.
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p Formation of a Cyclone

1. Warm Ocean Water (Minimum 26-27°C)

TH HETNRIA od (|G dH 26-27°C)

Cyclones form over warm sea surfaces.
Tehdld TTH TSI Udel & SR I d g |

Warm water provides energy through evaporation.

TH ST AT HR0T & H1EAH A Sl e dar g |
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2. Low Pressure Area Develo%

fore gTe ar3 Taw

* Warm air rises upward - creates a low-pressure zone at

the surface.

TH AT SR I3dl & > A Iag R A" g9 &

CRGIE




Formation of
m

3. Coriolis Force Causes Rotation
ﬁﬁaﬁ%waaqlﬁmm% /

> Due to Earth’s rotation:
FEE L 2t & qoiq & HRr.

yclone

Mid-latitude cell

Northern Hemisphere - Cyclone rotates anti-clockwise

I Mt - Thard arETad (anti-clockwise) YHdI %

Hadley cell

intertropical

conve rgence
zone 0

Southern Hemisphere - Cyclone rotates clockwise

cferoft merel » Twara gféomad (clockwise) THAT 8

Hadley cell

Mid-latitude ce
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> Cyclones form over warm sea surfaces.

>Warm water provides energy through evapontion.

Low Pressure Area Develops

> Warm air rises upward i, Nl ? 3

g* > Creates a low-pressure zone at the surface. g Northern Hemisphere 7 Southern Hemisphere
s | | el Cyclone rotates pa Cyclone rotates >
e "%‘a"’ <= | O i, anti-clockwise clockwise
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* Originate over warm tropical oceans.

. ¥ Iurefed i TeTRI F FW ITA T ¢

* Winds must exceed 63 km/h (as per WMO definition).

. gar13ii &t i 63 fodHl/deT | 3ifere 8141 91fge (wmo &1
TRHTYT & FAR) |

* Develop between Tropics of Cancer and Capricorn.

. A FP Y@ AR AHIIGT & o [ApRIa e 2|

* Highly organized surface wind circulations.

. W Uda! gar3il BT 3cd Wfed uR=EaRur yar Jrdr g

l There are two major types: )
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&
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B) Extratropical (Temperate) Cyclones

- @ b.' TICDOCll¢ |

* Also called: Middle-latitude cyclones

. T8 UH-3H&2NY Iepara W FeTSET 2|

* Frontal cyclones or wave cyclones

+ g8 Yhed gshdTd 91 44 (a<¥T) Ishard i ST AaT 8|

* These form in temperate latitudes (35°-65°) due to air-mass
interactions (polar vs tropical).

o FURIATST SR (35°-65°) H a1 ST (YA §9TH
SuiBfea i) @t RER fbaT & IR Td 3 |
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Stable Conditions

Air circulates outward around a high-pressure centre.

q1g 3= 19 H% & IR] 3R T8 B 3R TRETR0T
Il gl

Winds rotate clockwise in the Northern Hemisphere.

I3 Maref A B'ET\Q' E.'f&l'UlTa?f (clockwise) Y{Fl?ﬁ %I

Associated with fair weather.

g ATHTG: ATh 3R YoH HIGH J Jafed giar |



Regional Names for Cyclones

\/

Tropical cyclones are called differently worldwide:
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Local Name ('Rl'l""ﬁ'q -TH)
North Atlantic & Caribbean 3ITR 3{edifc® Td e Hurricanes 8P+
China Sea & Pacific T IR Td URITd AR Typhoons IS
West Africa & Southern USA UTS[¥ 3ThIahT qa a'fEI'Uﬁ ARSI Tornadoes CIHS!
NW Australia S<R-UTEW 3T ferdr Willy-Willies faeit-faetts
Indian Ocean f%‘a HeHITR

Cyclones dshdld
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Why Does the Bay of Bengal Experience More Cyclones than the Arabian Sea?

V7

J Higher Sea Surface Temperature

0 Y% Bt Jdg BT ATUS arqd=

Main Reasons * Bay of Bengal remains warmer for longer periods -> provides more energy.
. ST B @TS P FHY I TH Igdl 8 - SIS SHull Uer= Bl |
Jw Rt — I —

J Large Freshwater Inflow
0 3ifere AT 3 HiS S &1 Wals
i * Rivers like Ganga, Brahmaputra, Irrawaddy reduce salinity.
. T, FRIYA 3R SITac! S Af¢dT aaurdl &1 H Bl g |
 Lower salinity - water heats up faster - favors cyclogenesis.
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 Lower vertical wind shear in peak seasons.

. TR HIYH H FHETUR YaT B (vertical wind shear) PHEIAT 81 &

* More atmospheric inm
. grgHSY SRR 3ifere gl 8|




Why Does the Bay of Bengal Experience More Cyclones than the Arabian Sea?

7
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] Geographical Shape (Funnel Shape)

jll,/ .
0 W STPR (BHE/BT & THR o)

 Bay is semi-enclosed and funnel-shaped - intensifies storms toward coasts (Odisha, West

Main Reasons

(HT BRI

A

-

Bengal, Bangladesh, Myanmar).

. @T‘,ﬁﬂ‘if-ﬁﬂ'ﬂ (semi-enclosed) aﬁ?ﬁv——l?r%?amaﬂ% - Wﬁ(am, ufse
TS, IRATSRT, FTHR) B 3R BT Sifie fig g Sa 21

1 Remnants of Pacific Typhoons

0 URNd HETHR & S5 P+ & A=y
AT I ———, =
 Some disturbances from the Western Pacific enter the Bay and intensify.

. mmﬁmwwmm(disturbances)E’I@ﬁmm?ﬂaﬁﬁm
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Naming of Cyclones/

 Cyclones are named by regional meteorological centers under the World Meteorological Organization (WMO).
. gehaTdl BT ATHSHIUT Ay HH fa9= 18 (Wmo) & 3idila aﬁﬁ'ﬂnﬁaﬂﬁmﬁmm%l

* In the North Indian Ocean (Bay of Bengal & Arabian Sea), names are given by the India Meteorological Department (IMD).

. IR fES HETINR (@d &t @rel 3R 3Rd UR) § A1H HRd 919H fagm= fAunT gmp) grR1 few wird 21
S N . N

How Are Names Selected? Member countries submit a list of names.

19 $A g9 &4 87 WO I A P TP I TG FA ¢

* Names are used sequentially.

. qmam&v (sequentially) STANT fPT TG &1

S
* Names are not repeated once used.

. TP IR IUANT fHT MY A4 B GHERT 61 gl
IGIE

Offensive or controversial names are avoided.

3Mufreie a1 faarerue Al @ wRew fPar ST g |







North Indian-Ocean - Countries
13 Members v

V!
 India/HI¥d < . Oman/\‘lﬁﬂﬁ/
. Bangladesh/m / . Iran/éTF{ /
» Myanmar/®HR < . Qatar/&IR W' Examples of Cyclone Names }
» Pakistan/dTfh T /  Saudi Arabia/\‘lﬁ}lﬁ *Amphan (Thailand)

*Tauktae (Myanmar)

e Sri Lanka/STEd®dT <

*Yaas (Oman)

@ Maldives/'qTa'a_d' / (YIQT'-\.F) *Nisarga (Bangladesh)
. Thailand/q'fgﬁ?; y * Yemen/dH+




Ocean currents

What are Ocean Cqu@t\s_‘?/

 Ocean currents are the continuous, predictable, directional movement of seawater
across the oceans.

; W%Wﬁﬂ'ﬂﬂﬁﬁﬁm , qaigay 3R o= i

\/\_ TN N —

 They are like river flows in the sea — moving water in regular paths and directions.

. H KJ &1 Tl @ — STl Dl HIT 3|
?ra‘?%%m@n UdTg &1 d¥g gidl @ — oiel ! i |t iR fa=m

Nt ——

 Ocean water moves in two ways/ maﬁaﬁaﬁaﬁﬁm%
* Horizontally — called currents / l‘?lﬁﬁ??qﬁ — ﬁ'rl% ﬂ'RTﬁ (Currents) WGI'IT'IT%

v
* Vertically /~ called - r downwellings.
.- SFWER FTH — o ) g1 STS1d il Hel Sl g







What moves the heat that fuels the storms?

T SeleT Gol aTe! HEaT bl ol Ydlfed dedl 82
S\ ) by 8 e




'HORIZONTAL
CURRENTS &
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. CONTINUOUS
MOVEMENT

N« Predictable, directional

‘ r

’
% movement of seawater
across the ocean§

~ »

»  Move horizontally,
.. like the river flows

i
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= ; e e e e | UPWELLINGS&
O R ——— DOWNWELLIN_GSW.--

b

-e Move in regular paths
~  and directions like river

-

- Move vertically called
upwellings or downwellings *



1. Based on Depth:

P—Y
\r-‘ k:f @ gt‘l
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 Occur in the upper ~400 m of the ocean (~10% of total ocean water).

+ Y HERINR & U THIT 400 HieX HRTH 8l & (P HETHNR I 5Tl 1
TTHT 10%) |

* Driven mainly by global wind systems (powered by solar energy).

- gEIa: A ga= wonfera g Sanferd gl § (S IR ot A wanfera gt )

B8 - Play a crucial role in heat redistribution from the tropics to higher latitudes.
meﬂn & | I TN TP ST &b YATddR ol H Hedqul YiHHT

L * Examples: Gulf Stream (Atlantic), Kuroshio Current (Pacific), Agulhas Current (Indian).

: :W@n(amﬁaf)@ﬁmﬂm(m), o8 YR (i3
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Types of Ocean Current 0%

Ny - *‘ .

-

N e - N Dee Water Currents

o _

—

e 0*‘75‘1 oo
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* Constitute the remaining ~¥90% of ocean water.
- AETNR & AW TIHIT 90% STdl BT AT FHel g |
 Caused by thermohaline circulation — driven b ¥ emperature and salinity

differences. / ﬂ'ﬁﬁmmﬁw % ST ATYHT 3R d9UTdT &
3R A HATfa grar g |

* Dense, cold water sinks near poles and flows along the ocean floor, formlng a global
circulation or “conveyor belt.” / YT, 38T 9d W%Wﬁgﬂ
m%m%mumﬂmvmm “H-dg3 dee” AT 5 |

e Examples: North Atlantic Deep Water (NADW), Antarctic Bottom Water (AABW)

. IETEIUT: ATY edifed SIT 9TeY (NADW), 3icTdhicd dicH dIcy (AABW)
— - I~
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Surface Currents

(TaEt eneTe)

Occur in the upper 400m
(~10% of ocean). Driven
mainly by global wind
systems. Regular

A FAZTAPTR & FU B3I

?ooa?aama?z‘rfﬂ%
~10%) | FHEAA: dfAH Jaal

gonfsar grer Sferdl

Poppins Regular (opacity 90%)

Deep Water Currents

(3182 A i LRIC)

Driven by density and

temperature differences.
Poppins Regular

Holcd 3i2 dTudATel & 3ide &
Sarfeddl

Poppins Regular (opacity 90%)




Based on Temperature

/1;

'. * Carry cooler water toward warmer regions.
C ’ ' SSISETH &l B IR AT & |
M  Common along western coasts of continents in low/mid-latitudes and

— > _» eastern coasts at higher latitudes. /ﬁ'HFI‘EH &Wﬁﬁm%m
N az’rtaﬁva'&;ai ﬁquftaz’@mﬂm q1g STl g |

m -
Sl * Help in nutrient upwelling, supporting rich marine life.

. ﬁwaﬁiaﬁamaﬁﬂﬁmm%ﬁw Siia= BT

* Examples: Kurile/Oyashio Current (North Pacific), California Current.

3GIgIUT: gﬁa/aﬁmﬁmﬁum(mm),%ﬁrﬁﬁmﬂml
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Based on Temperature

e
e === @ Warm Currents @ Cold Currents

* Move warm water toward cooler latitudes.

TH SIel 1 3 &I D1 SR A STl 5 |

* Often along eastern coasts in low/mid latitudes. -
fra/me srarian # ura: gdf e & 91y urg s 2| ~

* Warm currents moderate coastal climates. :

TH YRTE a¢H STaarg Bl Adqicrd HRal g |
- ——

 Examples: Gulf Stream (North Atlantic), Antilles Current.
Baﬁm:w@n(%ﬁamwf% YIRT




I oIl Gl EITeTC

Warm Currents:
Move from
Equator to Poles.
73 ETSTC: 3{aTedy el
& g[al &t 3T Fadt 2l

£ warning Orange

A

R .

sre—

— 4 4 Equator

.
¢

Nouth Pole

‘ p
f/ 114"% . | b&'
-_3'; " | Warning Orange
k Icy Cyan

Cold Currents:
Move from Poles
to Equator

GSlt EMeC: gfal & e
'E’Zfﬂ @t 3¢ dadl &l




Factors Responsible for the Origin of Ocean Currents

 Ocean currents are influenced by %rimary and secondary forces:

. HENNRIY YRTE UTYfi® v g4l I yHIfad gidl &

pclmary Forces (T 5D ) ';%;';“:-.:T‘f.:zﬁ-f—-,sa;:?::‘"y
P

‘%@3 * Solar energy heats ocean water near the equator, causing it to

expand and surface levels to rise slightly, creating gradients and

driving movement.
e e N e LT
T oTel BT YHR g7 8 3R Jdg W) | godl 9fg gl g,
K IRUHEY mgaﬁ?

2. Wind (Atmospheric Circulation) eld (gradient) ol DI Td URH Eﬁ?ﬁ % I »
UgH (qrgHS Ay TREERon) — B
/  Wind bWross the surface creates drag, pushing water in wind direction. N _
. e W TE7 aTell gar udur Iauw B 8, PRI o v it Rz § s agar 81 -~
* Monsoon winds cause seasonal reversal of currents in the Indian Ocean. { é:\
+ {TRGAT 841U fég HeIR § YRT3 &t 7wt =1 afkad (seasonal reversal) BT HFRUT T B | K™

\_




Primary Forces.(mmfy 3. Gravit J
> | WW@W

’ * Gravity acts on water level differences, contributing to current
. . movements.

. TFATHYU] TTA-FR B 3dR U BT Hdl 8, Forad YR $
Tfa ¥ aRTeE fAear g

4. Coriolis Force

SIS g B

/ * Due to Earth’s rotation, moving water is deflected: \
. g4l & YUiH & SR TAH Sid fa=ferd g siran &: =
* To the right in the Northern Hemisphere ‘
. Sl v A aré o L'_C_. —
* To the left in the Southern Hemisphere \ '\_

. gféroft merd | 918 3R |

* This results in circular current systems (gyres).

\ - THP IRUTERGEY OISR YRTES YUY (m/gyresy




Factors Responsible for the Origin of Ocean Currents

Secondary Forces (fgdid® 4) 1. Salinity Variations
P (EraroraT & gfade)
a )
» Saltier water is denser; density differences drive vertical movements
of water.
/ - 3 AqUIdT a1l 9 3UfP TU (UHT) 84T 8; ¥-ed H 3R
(7 T Bl SHETUR T B JdTierd HRaT 8|
2. Temperature Differences: e - W,
a9 § 3idv: ﬂ _ )
/ * Cold water is denser and sinks (forming deep currents), while warm water is lighter and stays \

=t

near the surface.

. 38T Sd e TU= a1 8 3R A §d STdT & (T8} YRTE §9T4T 8), (P TH T gohl
g1 & 3R Udg & fAde g1 Igar |

* This vertical exchange is a key part of the global conveyor belt.

\ . Yg SHWEUR W-mmmm@ (Global Conveyor Belt) WWW /




Importance and Impacts

N~

1. On Climate

(STcddTY U UHId)

* Warm currents bring warmer, moister air = increase rainfall in adjacent land regions.

. T YR 3iferes W 3 3T A ATelt & - o) gHiugdf ety &= A auf ggdi 2|

* Cold currents bring cooler, drier air - can reduce moisture, sometimes forming deserts (e.g., Humboldt
e

Current & Atacama Desert).

: vﬁamma:éﬁaﬁ?wargarﬁr% > o9 77 9 8 &l § ok Fl-Ft AewId 99 91 § (919:
graTee UTT SR ST T Toeen) | e e e
* Currents help moderate coastal temperatures (e.g., North Atlantic Drift warms Western Europe).
o maﬂwﬁa‘r%mﬁﬂgﬁm (moderate) Wﬁﬁmaﬂ?ﬁ% (ﬁ@f mﬁm%ﬁ:
Bt @us Ry i




2. On Marine Life & Fishin

* Mixing of warm and cold currents brings nutrients = highly productive fishing grounds (e.g., Grand Banks, Japan).

. TTH 3R M YRT3N BT FHY0T T dcd A1dT1 § - S srcaftre Ides Ac 83 994 & (vi: U8 94,
SATaT) |

* Upwellings bring nutrient-rich deeper water to the surface.

o W(Upwelling)ﬁwa?waﬁﬁ WW@WWW%I

-

3. On Navigation

"ldgd U Y419

* Mariners use prevailing currents (e.g., North Equatorial Drift) to plan routes and reduce travel time/fuel.

. FATfd® yaferd YRTSH (S AT seheliad fSUe) BT IUART AR TieT=1 g9 3R &1 IHA/3 49 HH
FH P U BB

* Knowledge of currents is essential for safe and efficient shipping.

. URTSHT BT I GRI&d MR Ha gHs! uRasgq & foe eraid simaxas o |




Impact: Marine Life & Economy /

THTd: gl Sita- 3R SrdaaT

Mixing of warm and cold
currents brings nutrients,
creating highly productive

Rk = - o
' M ‘
5 . _‘. i
.w“' \'. “~
N —— D ——
- / ’ - v -

fishing grounds (e.g., Grand .

Banks, Japan).

TTH 3R sl YRTST vl fAI0T Uiy
daa a1 g, foaa srafdes Ides
O &7 §49d g (Si9: A sk, STaE) |

Upwellings bring nutrient-rich deeper water to
the surface.

3radfeiT (Upwelling) T8 9Hg & Ote dedl |
TRYR STl # Hdg U= &1 8|




4. Weather & Fo

* Intersection of warm and cold currents can create fog and drizzle, affecting navigation (e.g., Labrador Current meeting Gulf

&
Stream).

- T SR ST URTS BT HTH BIERT 3R PER I R Tepell &, Forerd g1 yuTiaa giern & (o9 ASR 4RT T
TP {9 e |

5.Tro ic.al Cyclones

* Warm currents supply heat energy, contributing to cyclone formation and intensity in the Indian Ocean and Atlantic.
+ TTH YRTY FHEHT SHo11 UGH Bl 8, Sl 6 g HETHITR 3R sfedife® A awhardl & AT iR digar d anre= adi g |

- NJM w "\/\«/-\/\




Major - Ocean -Currents >

\ Selectionway

O Pacific Ocean (URITd HBTHTR)

* Antarctic Circumpolar Current (ACC) — only current that connects all

major oceans and is the strongest system globally.

. 3feThic®d URYATT YRT (AcC) - T8 THATA W?Gﬁﬁlﬂﬂﬂﬁ

mﬁm@mﬁmmmma.

[ Atlantic Ocean (m ¥
* Gulf Stream, North Atlantic Drift (warm) Neloeie

. e W, 1Y sredifesd fgue (TH 4R1Y) Gicnn

-~ Pacific Ocean L Indian Ocean

 Canary Current, Labrador Current (cold)
. PRI YRT, AFTSIR URT (M YRTY)

Southern Ocean







Major Ocean Currents

dIndian Ocean (%3 HeldIR) _—

* Agulhas Current (warm), Somali Current (seasonal reversal) | 4 INDIAN
T — OCEAN Py

3 Pacific (U=ITd 'FIET'H'I"'IT)/
 Kuroshio Current (warm), California Current (cold)

. HRITRAT YRT (TH), Fierwi=ar °4RT (i)

SSSSS
AAAAAAA

1 Southern Ocean (EfErUﬁ HeHR)

‘-’\—._—v
* Antarctic Circumpolar Current — links Atlantic, Pacific, Indian oceans A e

2 Sl




Warm Ocean Currenzs'/

* Brazil Current / ~

* Mozambique Current” _”°

* East Australian Current/é, em— | _/’

* Agulhas Curreny ?m - P T AT

* Gulf Stream Y ,

 Alaska Current / g 2 ~
\ J

* Norwegian Currens/ 7

e Kuroshio Current 7
S AR,

= \Narm Currents
= Cold Currents

Cold ocean Currents

Benguela Current

Peru (Humboldt) Current
Greenland Current
Ovyashio Current
Labrador Current
Falkland Current S. B0 -
West Australian Drift

Canary Current
California Current







