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A cyclone is a rapid inward circulation of air around a low-pressure centre.

TP AT TP {37 G190 H% S IRT 3R 91g BT el SR F AR FHAT (TR0 ¢

°In the Novrthern Hemisphere winds rota 'n the Southern Hemisphere they circulate clockwise.
o T s . ———
3TN Tﬁwﬁﬁmmla?f (anticlockwise) Y¥F ,Wmm (clockwise) q:q?ﬁ%I

*Usually accompanied by violent storms and heavy rains.

Y JTHTE: d1g W1 3R U a9 & 1Y ST 3 |

Etymology
*The term comes from Greek “Cyclos” meaning coil of a snake.
U8 Vst WP wrcnai"Cyclos"ﬁm%,ﬁwaﬁﬁn\aj@_mﬂaﬁm%l

*Coined by Henry Piddington as storms in the Bay of Bengal resembled coiled serpents.
g VMg g1 MUfETed g1 vaferd fovar mam 31, R §7ma &1 @rst & W= $edl AR §T ATdl & JHH
gdid gid A1







ology /

e term comes from the Greek
word ‘Cyclos’, meaning the coil of a
snhake.

g eres; Ifieh 8T & ‘Cyclos’ & AT g,
forerest 3ief & bt Bscht (59e) i 2|
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History / sfdgra

Coined by Henry Piddington because
storms in the Bay of Bengal
resembled coiled serpents.

UE 2leg gotel (Af39TCat gIeT yafedd febar
7T 2T, Fifch oi9TTes bl @St & qWblel
dhechl A1Te EC AUl b HaTol Jdid aid 2l




1. Warm Ocean Water (Minimum 26-27°C)
/4 ﬂﬁﬂm (JAdH 26—27°c) Cyclones form over warm sea surfaces.

TehaTd TH JYSI Jdel & SHuR a9d g |
Warm water provides energy through evaporation.

. TH S arIHR0T & HIHH W SHelt S dar g |
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4 2. Low Pressure Area Develo%
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g gre &= fawfa gian

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

the surface.

TH gaT S UR 334l g »> PR gag R FAw e &
SdT 8|
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Due to Earth’s rotation:

Northern Hemisphere - Cyclone rotates anti-clockwise
ST Mt - Tehard aTHTad (anti-clockwise) THAT 8

e o I & s Southern Hemisphere - Cyclone rotates clockwise

— gféroft wiaref - aspard eféronad (clockwise) THAT &

Hadley cell




>Cyc|ones form over warm sea surfaces.
>Warm water provides energy through evapontion.

> Warm air rises upward

p; > Creates a low-pressure zone at the surface. | Northern Hemisphere 1 Southern Hemlsphere .
| | Cyclone rotates g Cyclone rotates = ==

""‘w | ' o e, anti-clockwise s clockwise "%
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There are two major types:

* Originate over warm tropical oceans.
+ YT IWTH T T HETHTRI & SR SAAEIA ¢ |
* Winds must exceed 63 km/h (as per WMO definition).
. gar3fl &t i 63 fbdl/eeT & 31 g+t 91lde (wmo &1
N N
TRHTET & 3HUR) |

* Develop between Tropics of Cancer and Capricorn.
. Y HP 3G R A @ & g AP sid & |

* Highly organized surface wind circulations.

. T g gaTSil BT Sedd TS TREERIT U ST 2|

' B) Extratropical j(;_“l'emipe‘rzatei) Cyclones

U eple e

* Also called: Middle-latitude cyclones
. T A- &g Tpard O daT AT |

* Frontal cyclones or wave cyclones

. T Thed TshaTd 91 39 (q<) TshaTd ot BT ST 2
* These form in temperate latitudes (35°-65°) due to air-mass
interactions (polar vs tropical).
+ U TURITATT &= (35°-65°) H AT sredl (YT g
- e—— LY
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Anticyclones
{Opposite System) -
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Clear and Dry Weather I._ &% - i
Sinking Air » V\"_:;'— - ":”:" " -

Stable Conditions

Air circulates outward around a high-pressure centre.

91 S G4 $% & IR 3 918X B 3R TREERT
Bl el —

Winds rotate clockwise in the Northern Hemisphere.

I Mared A EHTE EfEI'U'I'IH'cf (clockwise) E['Tcﬁ %.I
Associated with fair weather.

g8 JMHT-d: 1% 3R (66 {99 A Safd siar gl



Regional Names for ‘Cycloy

Tropical cyclones are called dlfferently worldwide:

aﬁwmﬁgﬁmwﬁm ST AITH ST

North Atlantic & Caribbean 3TIX amm@%ﬁﬁuw %1%9"‘\ Hurricanes Eﬁ%:l\'/

China Sea & Pacific II- AN Td URITd HeTHR Typhoons ETE"];T'T
West Africa & Southern USA qﬁfq 3PIDT Td aféroft syt Tornadoes E'\ﬁ'éﬁ
NW Australia G"T'I'\’ qﬁﬂ? em%%m Willy-Willies faei-faetsr

Indian Ocean %3 ngr&mw Cyclones dshdld
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Most Vulnerable lndlara
States

. = Bay of Bengal : ' T ., e SR oy @
* Arabian Sea : | @
* Indian Ocean
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Why Does the Bay of Bengal Experience More Cyclones than the Arabian Sea?

(J Higher Sea Surface Temperature

0 S i Gdg BT AfUS araq=
Main Reasons * Bay of Bengal remains warmer for longer periods - provides more energy.
. A I @IS GTFWWWTﬂfﬁ?ﬁ% > 3If¥rd SHull U HIdl |
S e
O Large Freshwater Inflow >
- Q 3ifere arn & WS 5a &1 vare e« (o O
. " . 488 - Riverslike Ganga, Brahmaputra, Irrawaddy reduce salinity. _\© OOO

+ T, STETYA SR SRTAG! ¥t AfGaT aaqurd Y &H Hcdl 6 |
« Lower salinity > water heats ug faster - favors cyclogenesis.

. dduldl - ol \_rlc_'qngl'l:f % > Tepard fAHior (Cyclogenesis) aﬁm

\~—\_—

] Favorable Atmospheric Conditions ]/
B O S sty uiRkfRufaal
LB * Lower vertical wind shear in peak seasons. -
| . I HIGH § S eafeR yad $ai (vertical wind shear) W'&ﬁ?ﬁ%l S

o p—
More atmospheric instability. -







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

Main Reasons e
? (&I BRI 7.

J Geographical Shape (Funnel Shape)

0O UM THR (B/H Y & SATHIR SHET)

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

Bengal, Bangladesh, Myanmar).

. @@Ha:\qﬂ'ﬂ (semi-enclosed) GﬁTW%GﬂWﬁ% > f%m'\ﬁaz‘f(&ﬁﬁﬁn, ufse
ST, TATSRT, ”HR) 31 3R T Sifte dig gl ad g

Jd Remnants of Pacific Typhoons
0 URIid HeTHRR & e8P & 3axiy
* Some disturbances from the Western Pacific enter the Bay and mtensnfy

mmﬁmmwmm(dlsturbances)E@ﬁmm?ﬁaﬁm
gl




Naming of Cyclones:x@%L

PR E

* Cyclones are named by regional meteorological centers under the World Meteorological Organlzatlon (WMO).
. IHATd] BT ATHDHU Ay HTH fIF G164 (wmo) & Siaiia &g 7w fag= $al g1 fvar sman 3

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

. I3 fEC HETHRR (GTd &1 WSt 3R 3RT AMR) A 911 YRd MYH fag= fAHrT omp) gR1 e wird €1

How Are Names Selected?

T &9 g A1 82

* Member countries submit a list of names.

: m%grmﬁaﬂwwﬁmaméu

Names are used sequentially.

o «[H PHAIX (sequentially) Wmmﬁal

——

* Names are not repeated once used.

+ TP IR IUART fHT 7T AT B GIIRT 81 Glexrl

SIGIE

* Offensive or controversial names are avoided.

. MU= a1 faareRug Al @ we fhar Jan g |
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North Indian Ocean - Countries

NI —

(1?Members/)

+ India/HTRd » Oman/3fTHTH
- Bangladesh/SITaATCRl e Iran/S3TH
* Myanmar/®THIR  Qatar/Pd¥ Examples of Cyclone Names l

. Pakistanmﬁ  Saudi Arabia/'\‘lw 3R *Amphan (Thailand)

*Tauktae (Myanmar)

* Sri Lanka/%ﬁm . UAE/FWWWW *Yaas (Oman)

. Maldives/ﬂ'l?l_cﬂa ('!I‘Qg) *Nisarga (Bangladesh)
. Thailand/?-nga.?:' * Yemen/9H




Ocean currents

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

: Wmﬁﬁmmaﬁﬁmm@&ﬁ?mﬁ

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

' %ﬁ@*mﬁﬁmﬁ?ﬂ?—waﬁﬁ%wﬁaﬁ?mmﬁﬁ e

v - - -

* Ocean water moves in two ways/ maﬁﬁaﬂﬁﬁm%
dorlzo\nltib— called currents / &fde T I — forg 'EI'RTE{ (Currents) WW?IT%

* Vertically — called upwellings or downwellings.

. SWERFTH — mmﬁnﬁrmél




What moves the heat that fuels the storms?

\qcma‘rﬁfaaé'a‘uawﬁm o1 bl Ydifed Hedl g2
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'@ FACTS ABOUT

PRGN i 3

CURRENTS

T — —

.. CONTINUOUS
MOVEMENT

'~ Predictable, directional
W movement of seawater
% |I across the oceans

Move horlzontally,
like the river flows

) LIKE RIVER FLOWS R e g (1) VERTICAL.
- » e e e UPWELLINGS & -

-+ Move in regular paths
- and directions like river

- * Move vertlcally called | |
upwellings or downwellings }

Called currents )é"
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Types of Ocean Currents

O _ ? =5 ¢ 1. Based on Dept

; 1Y H dCe Currents:
\'—" e &4 B ‘:'_q "E,-:;' L J & o e

. Occur in the upper ~400 m of the ocean (~¥10% of total ocean water).

. ﬁm%wﬁmmmmlﬂaumﬁ\ﬁ?ﬂé(ﬂmwm

ITHIT 10%) | T e
* Driven mainly by global wind systems (powered by solar energy).
. H@Iq: afY ga= yonferal gRT Senferd gidl & (S 9§ St A Sdferd gidl g)|

Y . Play a crucial role in heat redistribution from the tropics to higher latitudes.

§ - o .;maﬁ?ﬁm%gﬁmﬁmﬁ%

L+ Examples: Gulf Stream (Atlantlc), Kuroshio Current (Pacific), Agulhas Current (Indian).

WW@H(W),WW@ELWW(%E
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Types of Ocean Current S
 Constitute the remaining m\cxean water. | 2 _“
- HETATR & Y TITHIT 90% o T A0 Bl B | o o @/ :

differences. / YHIG TS UNRHTRUT & BRI gldl 8 — STl dTUHT 31 Sq0TdT &
3R A TaTferd giar |

circulation or “conveyor belt.” / ¥9T, 38T ST EAIGEIE] %Gﬁ?
W%w%%ﬁéﬂmm@rmjﬁ?gﬂm%l

S U
AR
5 K _Deep Water Currents: é
«7 1+ Caused by thermohaline circulation — driven by temperature and salinity
* Dense, cold water sinks near poles and flows along the ocean floor, forming a global
 Examples: North Atlantic Deep Water (NADW), Antarctic Bottom Water (AABW)

. JCTEXT: AT Sredifesd ST arer (NADW), SfeTHfed areH aree (AABW)




Surface Cgrrents
CGLHEIMAY

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

q ALTAPTR B FUSt BIHI

?ooa?azama?z‘ﬁﬂ%
~10%)| H&Ad: af3sd gad

gonfear grer rfed|

Poppins Regular (opacity 90%)

Deep Water Currents

(&2 A Fit URIe)

Driven by density and

temperature differences.
Poppins Regular

Holcd 312 dT9dATe & 3ide &
Sarfdl i

Poppins Regular (opacity 90%)




<_ Based on Temperature g

S = === *{‘\Narm Current ® Cold Currents

e = —] “.
:vlﬁ‘ N -‘v»; " —= N qv\,J/

CO I d . Carry cooler water toward warmer regions.
) ST T &1 P 3R & el 71
Currents

e Common along western coasts of continents in low/mid-latitudes and

— > » eastern coasts at higher latitudes. /ﬁy/nwar&n&rﬁﬁﬂ‘s'@u’r%ﬂfélﬁ
< q e e ﬁqagftae‘@mummam‘s‘ EIciEd

m\
——

~.. * Help in nutrient upwelling, supporting rich marine life.

- U9 dadl i MUATAT A UGG Bl 5, oI9S Y& THA! Sfia- &l

Jadq i gl — ST
* Examples: Kurile/Oyashio Current (North Pacific), California Current.

JaTERYT: B/ SIRITIRIAT LR (ST T=TTa), PTG TR




Based on Temperature

* Move warm water toward cooler latitudes.
TH Tl Bl 6 ST P R & ATt 2 |

g‘{ » Often along eastern coasts in low/mid latitudes.

FFra/meg srer=i @ wra: qﬁfaz’r%mutns‘m%l
* Warm currents moderate coastal cllmates
T YRTE 9 Siaaryg &) Hqferd Bt g |
* Examples: Gulf Stream (North Atlantic), Antilles Current.

SETEUL. T WA (ST areeited), ufedTel u |
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Warm vs. Cold Currents
I3 FolldT 3l &TeTe

' P

71 ¥ Rc;y <

Warm Currents: Cold Currents:
Move from ove from Poles
Equator to Poles. to Equator.

I3 EMMETC; 3{FTed e &3l EMeTC: g[al & aed
& e[@l &t 3 Fadt 2l oG &t 30 aadt &

Nouth Pole




Factors Responsible for the Origin of Ocean Currents

D
/Ocean currents are influenced by primary and secondary forces:
. HENITRIY YRTY A 3 a?ﬁﬁmrrﬁa@'cﬁg-\,\/.c.
. 1. Insolation (Solar Heating)
@maryForces\(mzlﬁﬁ? dd) %; s T G Uncolation] o

; / 0 * Solar energy heats ocean water near the equator, causing it to
[ g®$ expand and surface levels to rise slightly, creating gradients and

/ @ driving movement.

\

TR Sl YA W1 & e HeIR ST &I TH HI1 6,
T oTel BT UER g1 & 3R g TR A geol IS Bl 8,
| URUTHREEY a1 (gradient) ST 8 3% o1 A A TRU A1

2. Wind (Atmospheric Circulation)

UaH (argae oy gfa=on)
e . . o N
* Wind blowing across the surface creates drag, pushing water in wind direction. )
. Jdg UX g8 aTdll a1 UHUT IUH Hdl &, Forad o7 ya— &t fe=m # 3 agar | i~

* Monsoon winds cause seasonal reversal of currents in the Indian Ocean.

.\)

+ AT 341G {8 HeRINR # YR13M 3 HiaH! fg=m uRad (seasonal reversal) ST HRUT g1 B | b

¢ )




Primary .Fo.rces\(mm ddd) 3. Gravi
) G

~
* Gravity acts on water level differences, contributing to current

. . . movements.
. TFATHYY TA-TR b ¥ W $Td H3dl 5, Foraw urTah &t
Tfa & aiTe faaar g

4. Coriolis Force _4
— e
s T (£ VYN NS
/ * Due to Earth’s rotation, moving water is deflected: \
. Tl & YUIH & RO TfAHH oId faaferd g S 8: =

* To the right in the Northern Hemisphere J A/,
. I i Fard ok L 4=
= =
* To the left in the Southern Hemisphere \ \
v

. gfemoft mend A a1 ik |

* This results in circular current systems (gyres).

\ - U URUMTHERY JAIHR YRTHD YUl (S5 /gyres)
'l




Factors Responsible for the Origin of Ocean Currents

Secondary Forces. ﬁ?ﬂ'ﬂﬁ/ 1. SallnltyVarlatlons
FrSwS (aavmﬁuﬁa?h

 Saltier water is denser; density differences drive vertical movements
of water.

. 3P AGTAT 1T ST 3P TE (947 BT &; U9 | 3R
od B HeaieR fd b1 Sdaifad dIdar gl ;

2. Temperature Differences:
darqHT | 3R

/ e Cold water is denser and sinks (forming deep currents), while warm water is lighter and stays \

near the surface.

- maﬁ&ﬁ\wmméaﬁvﬁ@m%(wﬁmmé) SIgfe TH oId g
ém%&ﬁvm%ﬁwwmal L —

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

\ ﬂ’b’$‘iﬂf‘iﬂ 3TeTH-UerH df¥e Il ulkas= US! (Global Conveyor Belt) HT U HEdqUl /




Importance and Impacts
1. On Climate

(STETdTg UR UHTE),)) m%f/

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

- T YR e 7 3R 3Me g ATl & > o giuadt wieity &= # auf gl 21
" e T m— -

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

Current & Atacama Desert).
. nﬁamaﬁaﬁ?wmaﬁ%em@qﬁmﬁm% MR Ft-FH W TowIE 79 9 & (B
TrleT YRT 3R ETHTH T |

* Currents help moderate coastal temperatures (e.g., North Atlantic Drift warms Western Europe).

. YRTY I1T &1 & ATIHTE B Hleld (moderate) TEA H TSI HRel § (o1 A1Y 3redife® f¥ue
gt gRiu &t e TEet g) |




2. On Marine Life & Fishin

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

. TH 3R =M RT3 BT AT NIy ad AT § > TR rfte IUee A &3 994 & (Gi: IS dF,
SITa) |

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

E W&%‘T(Upwelling)ﬂﬁwa’twaﬁ@ Wwaﬁmwm‘cﬂ%l

3. On Navigation w
98- U= YHIG /
* Mariners use prevailing currents (e.g., North Equatorial Drift) to plan routes and reduce travel time/fuel.

. A1fae vafrd YRTSH (B: A7 sPheiad fSue) 1 IuahT ARl TiS=1 g9 3R a1 9Ha/5 99 $H
P P U HA B

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

. YRTSM BT T RT3 3R Fa Igs! uRag— & o srcdq smawa® g |




Impact: Marine Life & Economy /

UHTd: S Sila 3R srfaga

@ D - . =
Mixing of warm and cold ' \$ 4
currents brings nutrients, e P
creating highly productive
fishing grounds (e.g., Grand

Banks, Japan).

TTH 3TR S8t YRIST hl A0 Uiveh
dcd AT &, [oad srafee Ides
I & d4d 6 (S19: IS &, SITU) |

—

Upwellings bring nutrient-rich deeper water to
the surface.

3qafeiT (Upwelling) 82 945 & Ui dadi
TRUR e a.g Tdg UR ¢Tdt g




4. Weather & Fo
Frerm 3T eTeT =0 e i

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

Stream).

: nﬁaﬁvnﬁamﬁwwmeﬁvwmwmé fort Aae= wuifaa gian 8 (O19: AFTS R URT &1
e WA e —

—
5. Tro ic_aIC clones >

* Warm currents supply heat energy, contributing to cyclone formation and intensity in the Indian Ocean and Atlantic.

. T YRTY ST SHol U= B &, 5l fee HeTTR 3R sfedifed & Tepardal & =ator 3R digar & ahreM Sat 21




Major-Ocean Currents

O Pacific Ocean (W=ITd HETHTR)

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

major oceans and is the strongest system globally.

. 3feTdhied URYITT URT (ACC) - T8 THHTH URT 8 o gt Uy
HEINRI &1 Siigdl 8 3R fay & ga wrfaa=Imel YRT Uomen g |

U Atlantic Ocean (Gﬁ'ﬁiﬁ'ﬂ?
v!.ﬁ 2 = =
* Gulf Stream, North Atlantic Drift (warm) A

=R e N e - / . Ocean
. T W, A1 sfedife® fewe (1 4R) | "

.~ Pacific Ocean Indian Ocean

* Canary Current, Labrador Current (cold)@

. FRT URT, ATTSR URT (A YRTY)

Southern Ocean

\ Selectionway




Major-Ocean -Currents

O Indian Ocean (%3 HeNHR)

. Agulhas Current (warm), Somall Current (seasonal reversal) | JINDIAN

 HBLIBR A (“Tf), ATt 4T (:ﬁw:ﬁ fem afad) ocean G

3 Pacific (T=ITd HENNR) L/
* Kuroshio Current (warm), California Current (cold)

. PRIRME URT (), SRR 4R (=)

[ Southern Ocean (E."fEI'Uﬂ HedITR)

* Antarctic Circumpolar Current — links Atlantic, Pacific, Indian oceans . A s

. JfeThied qﬁm uRTid 3R & TeTarRI & Siedl :
2 g il




Warm Ocean Currents Cold ocean Currents

* Brazil Current / * Benguela Current _~
* Mozambique Current / * Peru (Humboldt) Current

* East Australian Curren\t/é, » Greenland Curren‘t/
» Agulhas Current 7 » Oyashio Current

e Gulf Stream 3 - * Labrador Currel"f(
c,< * Alaska Current /

* Falkland Current ~ S. 'Aw&nié-\‘\e

=

} « Norwegian Current * West Australian Drift = T
« Canary Current }./7""

* Kuroshio Current ] :
. ~« California Current

- \Warm Currents
=3 Cold Currents







