El Nifio and La Niiia
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* EIl Nifio and La Nifa are climatic phenomena originating in the Pacific Ocean

that have widespread impacts on weather across the world.

* They are part of the El Nifio—Southern Oscillation (ENSO) cycle, which causes

changes in sea surface temperatures, winds, and pressure in the tropical

Pacific.
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What Is El Nifio?

~ * ElNiiio is the warming phase of the ENSO cycle.
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* It i larly, 2—-7 i
occurs irregularly, every years
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Durin El Nifo / NORMAL
ﬂ ﬁ YEAR

EqQuatorial
winds gather

Sea surface temperatures rise in the central and eastern Pacific. warm water pool

toward the west.
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Trade winds wea ken, aIIowmg warm water to spread eastward. P S
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Upwelling of cold, nutrient-rich water is reduced.
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Impacts of El Nifio I
Qa ﬁ % UYTd This warming leads to shifts in weather patterns globally.
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Causes droughts in Southeast Asia, India, and Australia.
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Brings heavy rains and floods to South America.
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Known as the “warm brother” of La Nifia and is linked to higher global temperatures.
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Typucal Wintertime Pattern

La Nlna ;
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What s La Nlna

Pacific Jet Stream

La Nifia is the cooling phase of the ENSO cycle.
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Compared to El Nifio, La Nifia events tend to last longer (up to 3 years)
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Meaning of La Niia is “Small Girl".
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During La Nifia/<T HIHT P GRT:

* Sea surface temperatures in the central and eastern Pacific drop below normal.
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* Stronger trade winds push warm water toward the western Pacific.
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* Cold, nutrient-rich water rises (upwells) near the coast of South America.
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Impacts of La Nifia/<T HI-T & YHTd

* Drier conditions in parts of South America.
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* Heavier rains and cyclones in Australia and Southeast Asia.
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* Stronger monsoons and increased rainfall in India.
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* Linked to hurricanes in the Atlantic.
. 3fcHifeP HETHNR A P (Fpard) A JS1 gldl g
W‘ e 4
* Known as the “cool sister of El Nifio and generally results in cooler global temperatures.
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El Nifio & La Nifia:

Opposite Phases of the El Nifio-Southern Oscillation (ENSO)
El Nino — La Nina

Warm Phase” SR8 “Cool Phase”

Phase of ENSO Warm Phase F Cool Phase ‘m
Ocean Condition Warmingofwm CoolmgofPaciﬂcWaters - .

Duration 6-12 Months E‘ 1-3 Years I

Y Frequency

— Weak Monsoon & Droughts —— — Heavy Monsoon Rainfall & Colder W‘nters L

El Nifio: Warm Phase == 4 Reduced Monsoon
La Nifa: Cool Phase === ¥ Increased Monsoon .2




Weather and Climate

* El Nifio: Droughts disrupt crop production in key food-

* El Nifio: Droughts in Australia, India, and . .
producing regions.

Southeast Asia; floods in parts of the Americas. . T A T QT SATEH &= A & A IAIGH
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* La Nifa: Increased monsoon activity in India;

* La Nifa: Excess rainfall can damage crops but stronger

monsoons help in some regions.

heavy rains in Southeast Asia; more hurricanes in . 1T srafire auf wadl &t JHAT ‘Tg?ﬂ JH %’

the Atlantic. : -
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* El Nifio: Raises global temperatures, impacting ice * El Niflo: Warm water reduces fish stocks, hurting fishing

melt and climate patterns. industries.
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* La Nifa: Cooler waters support marine life and better

* La Nina: Generally lowers global temperatures,

creating cooler climate conditions. fishing conditions.
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'EI Nino may occur after July; clear picture to emerge after April

Jacob Koshy
NEW DELHI

There is a chance that the
El Nino phenomenon - a
warming of the central
Pacific Ocean frequently
linked to weak monsoon
rainfall in India — may oc-
cur after July, but clarity
will only emerge in April,
says M. Mohapatra, Direc-
tor-General of the India
Meteorological  Depart-
ment (IMD).
“ENSO-neutral condi-
tions are likely to persist
until July and there’s a
probability it might move
towards El Nino condi-
tions,” he said on Saturday

in his monthly briefing on
expected weather condi-
tions in India in February.
An EI Nino is defined as
the central equatorial Pac-
ific heating, on average, at
least half a degree warmer
than the average for five
consecutive overlapping
three-month periods. His-
torically, six out of 10 EI Ni-
no years have been linked
to depressed rainfall over

India. The El Nino is the
converse of the La Nina - a
half-degree cooling — and
the two are cyclical pheno-
mena. The last global El Ni-
no was during 2023-24, a
year that saw rainfall below

normal levels in India.

El Nino phenomenon is defined as a climate pattern characterised
by warmer ocean surface temperature, GETTY IMAGES/ISTOCKPHOTO

The latest climate mo-

appearing over India after

dels show a greater than June and increasing to

50% chance of an El Nino

nearly 70% during July, Au-

gust, and September. July
and August are the most
important months of the
summer monsoon.

Jatin Singh, chairman of
the private weather fore-
casting company Skymet,
said that “early” climate
models signalled a likely El
Nino in 2026, raising the
risk of a “sub-par monsoon
and drought conditions ov-
er India.”

-

Hotter February days

El Nino forecasts made in
February and March are
generally prone to error,
Mr. Mohapatra said, ad-
ding that those made in
April are generally more

accurate.

The IMD forecast said
that below-normal rainfall
was likely over most parts
of the country in February,
except in some areas of
northwest and east-central
India. Temperatures over
most of India were likely to
be on the higher side, ex-
cept in parts of southern
India, the IMD added.

Rainfall in January was
31% lower than normal for
the month.

“It’s been observed that
snowfall during the winter
months has been reduc-
ing... probably due to the
impact of climate change,”
Mr. Mohapatara added.




Koppen’s climate Classification

— — i - —

 Koppen'’s system classifies the world’s climates using observable temperature and

precipitation patterns and links them to natural vegetation.
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 Each climate is written as 2—-3 letters:

(1 The Coding Logic/ HIST BT
. UAP FAarg Hi 2—-3 &R\ | foreaT srar 8:

Ko P P E N CL' M ATE  1st letter (Capital) — Major climate group (temperature control)
.

CLASSIFICATION SYSTEM < TORRT AT (R — PR = ~

* 2nd letter (Lowergase) — Rainfall pattern
. TERT &R (BIET) — Ul BT

* 3rd letter (Lowercase) — Temperature detail
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A — Tropical: —
——— \__/

Code/®IS Meaning/G{Qf Key Idea/H ¥ ICEIE Examples/ 3QIeRUI
Tropical rainforest No dry season Amazon, Congo
B w%l‘!asﬂu qutad DI Y By ol AT, wn%
A Tropical monsoon Short dry season, heavy rain W. coas ndia
~— SWrhfca e AL DI [P By, R aut YR &l dc
M
T Tropical savanna Distinct wet & dry seasons Central India, Sudan
gl SWIHIca T HaTT Y 3T Ud Y Hd mﬂ"—ﬂ'\’ﬁ.!{m}
"

Rain letters here:

* f=nodryseason

°* m = monsoon type

 w/s =dry wint=r/dry summer




B — Dry (Arid & Semi-arid):

Meaning/ 31 Key Idea/H 1 faar
1::?1: desert ‘/ Very dry, hOtlTl:f Sahara, Thar
HIR[A] , , YR
o T,
Cold desert Dry, cold winters :
VR Ma e b, St Afeal (" Gobi/Tl )
BSh Hot steppe Semi-arid Deccan rain-shadow
BSh ¥ if Rt (aref-3rem TTRIUf) -3 TP BT INTSTAT &
Cold steppe Semi-arid cold Central Asia
Bsko/ e -3y Td A ( qmm:)

3rd letter: : o

* h=hot, k =cold




C-Warm Temperate:

Coldest month -3 °C to 18 °C, warmest > 10 °C

Meaning / 3

Key Idea / H&T faTR

Examples / 3qlexUl

Humid subtropical

No dry season, hot summer

SE USA, E China

P 3T IUNwIH ey DI YD By ol TH Aeq &f&rvr-gdf usa, gdf 9tq
Cfb Marine west coast Mild, year-round rain W. Europe
e 4 Tl ufaedt adia g arga, 9o WY 9ut ufirdt Qi
Csa/Csb Mediterranean Dry summer/ XI55 Bites, Italy, California
& / YA g, Bferwi-ar
. . N. India plains/Himalayan hills
Cuafoub & | MorsoonsubwegieafNighend o iy O S ® e




D — Cold Continental

N

Coldest month < -3 °C, warmest > 10 °C

Code/ HIS Meaning/3{ )] Examples/3lexUl

Dfa/Dfb Humid continental Russia, Canada
v 3% HETaIdIg =4, HATST
Subarctic (taiga) Siberia
Dfc/Dfd
Sk 3U- 3 fed (STFM) LIECIR)




E — Polar

Warmest month < 10 °C

Meaning/3{ o

Tundra GSI

Arctic coast 3{ThfcP dc

Antarc‘é Greenland Gi?l*ﬁaﬂ, ‘fFl'a?

N N




India

Climatic Regions
According to Koeppen’s Scheme

Pakistan Giviaa

=

- Monsoon Type (A<y | Monsoon with Dry
With Dry Winter ____|season in Summer
:;::[:ical Savannah - Steppe Climate

Monsoon Type with Cold Humid Winter
(AmW) | Short Dry Season with Short Summer




a — Hot summer
v

N Rainfall Letters (2nd letter) b~ Warm summer

»
B

¢ — Cool summer
e —

d — Very cold winter
— Dry summer ————

. h — Hot (dry climates)
— Dry winter o —_—

— N

k — Cold (dry climates
— Monsoon type = == (dry )
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Inner Solar System

Green bands represent the orbital distance from a star at which temperatures could
allow liquid water on the surface of a planet. While this depends on other factors, including the
presence of a suitable atmosphere, it's a useful way for astronomers to begin sorting among
potential targets in the search for possible signs of life.
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Shape and Size of Earth /q:ﬁrmmq—q’m

* Shape: Gegid or Oblate spheroid / JIPIR: [SISS AT AUCT AlcT
- Slightly flattened at poles / gal T3 &IST AUCT
- Bulging at equator / %ﬂlmwmﬁ
» Irregular shape due to: | ST SUDTR D DTIT—
e S -
» Uneven mass distribution / GI31le1 bl 3THleT [AA=0r

» Rotation / H,’QTF[ __@_
> Gravity variations / IJ[Scarbiorl 3f af¥adet

. Equatorial bulge caused by centrifugal force / S8 J91X 3TUbeg 121 dct b BILOT BIAT
ol

‘ Equatorlal diameter: 12,756 km / 8J31€2T <=&TA: 12,756 [Hail

» Polar diameter: 12,714 km / gd 1= =ATA: 12,714 [paiT

: S e
 Circumference: / Qi igl—
R N

» Equatorial: >40,075 km / 3J3T€21: TTaTe1al 40,075 [hail
> Polar: ~40,008 km / g[dT=I: cTareTal 40,008 [chail




2otation and Revolution / g0l T 47 HI0

 Rotation / -

» Earth rotates on its axis from west to east /
» el et ¢t U af¥st A qa bt AR gl &
» Time taken: 24 hours / T3=1: 24 ©C

a .. Direction of
» Causes: / ZIQU[I?[—/ N oo

» Day and night / [Qat 303 3IA
» Apparent movement of Sun / I Bt A

» Time difference / Il bl ggz
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Revolution of the Earth / gedT bl aiespaior

T e —
 Revolution means the movement of the Earth around the Sun in a fixed path called

an orbit. / Tf¥sHaT0r T 31l & gl bl YA b Rl 3R Tob [Af%d qel, ST par (3ifdc)
ed o, 3 gatel
» The Earth revolves around the Sun in an elliptical (oval-shaped) orbit. / gl = &

ARL U SAIATDIR (IISTDIR) Hall A aAfehalt Bl ol
» Time Taken for One Revolution / T [P0l 3 Adlel AlcAl AT
» One complete revolution takes 365 days 6 hours (365" days). / Tcb JOI Uf¥sba1or 3 365

[Gat 6 ©c (365% @ ctold o |
* These extra 6 hours are added every year. / 2 fARTA 6 € TP aV FSA IBA 8 |
B e T N
- After 4 years, the extra hours become 24 hours (1 day) — added to February. / 4 a9t

& diq A AfAvad dc 24 ¢ (1 [@a1) 8l A1 8, [Stes wasl A Siis R Siar 2
* This year is called a Leap Year (February has 29 days). | 8 g I A1 ad hal Al 8
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* The Earth revolves from west to east (anticlockwise when seen from the

North Pole). /qwmammm%(mgaamm

- The Earth’s axis is tilted at 23'%° (23.5°) from the vertical. / gedl bl g

Seater A 23Y4° (23.5°) FHL g & |

* This tilt, along with revolution, is the main cause of seasons. / 1&g gdld

afeshator &b A1l b T3l bl = DRI o |
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Effects of the Earth’s Revolution / el & Tispator b FoTld
(a) Change of Seasons / g3l 3 af?adat

—Different parts of the Earth receive different amounts of sunlight during the

year. | a8 o Gl ged &b [afetst SIall bl JI bl ThIRN A=Al ATAT A AT
Blar ol

—This causes Summer, Winter, Spring, and Autumn. / Y o1 ATeA, A,

Position / [¥eIid Season / &

March 21/ 21 39 _ Spring (Equinox) / add (faga)
June 21/215fgl _~  Summer (Solstice) | ITSHA (IAAAIA)

Sept 23 / 23 [UdSR Autumn (Equinox) / 2R< (fagd)

|V 4
. \A~ —— )
Dec22/22[R¥aR 4  Winter (Solstice) / 2fTe (3T=IsTie)

w .




Ma\rch equinox Q
' QA A
22 '9ec

June 2 iy _ December
solstice .-, |

September equinox
o W




Northern spring/ Northern winter/
Southern fall 21. March Southern summer

Periapsis

‘ 3. January

‘ 21. December

Apoapsis
3. July - 23. September

Northern summer/ Northern fall/
Southern winter Southern spring
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(b) Variation in Length of Day and Night / [&o7 3iI¥ 21 &b 31afer 3t alRadad
- Days and nights are unequal due to revolution and tilt. / Gi¥spator 3T g1
o DbId D DI (et AT I AR 6L BIA |
» Equinoxes: Day = Night (12 hours each). /ﬁ'ﬂ,‘q’ Qe = 3 (A=lep 12 €c) |
» Solstices: Longest or shortest day. / T=AIA: Jdd ddl AT oA Blct Qe l
(c) Formation of a Year . <_a;zsf b [eratior
* One full revolution = 1 year. / Tob g1 aivsbator = 1 ag |
(d) Apparent Movement of the Sun / eI &bl Ad A &let arcil ala

e ST

 The Sun appears to move northward and southward during the year. | ay

& CRIeT F I7IX AR IRIOT [T 3 AAAT I Ak It BT & -

 This is due to Earth’s revolution, not actual movement of the Sun. / €I

gedl &b af¥spator &b BRI BIAl 8, Y bl aredide 3lfc o DRl Bl
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| o v
Difference Between Rotation and Revolution

Revolution / Af¥pa1or
Earth spins on its axis / §edT 31dail g[¥l Earth moves around the Sun / gedl J=2X
U3 galcil 8 D ARL R AT 2
Takes 24 hours / 24 € ¢ald 8 Takes 365%4 days / 365" [Qe1 1ald &

Causes day and night / f&e1 3% A T —T—
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Interior of Earth / gedl ohl 3l 3ol

e ———

Crust (Outermost Layer) / SAACT (TS dAE )

I N

General Features / HPIeT RIBIATS
 The outermost and thinnest layer of the Earth

+ JediT bl FeT el R AT aq{I Il |
 Makes up less than 1% of Earth’s total volume
-cgaaﬁaswsuaaﬁ 1% & f pat AAtar|

 Thickness varies from 5kmto70 km/

- 31lcts 5 [pefl A 70 [pafl d Bt BT B







CQCCQCCCCCCCCCCCCCCCCCCCCCCCCCCC

Types of Crust / $Jq4CI & DR
(a) Continental Crust / Hé‘@tﬁ?l SAUCT

R

»Found beneath continents / ABIE AL b il a1s SUAT 8l

\_———'
»Thickness: 30—70 km / Ncrs: 30-70 [pail

»Composition: Granite, silica & aluminium (SIAL) /

»ET: ASIST, W@[@Q@m (SIAL)

»Density: Lower (~2.7 g/lcm?®) [ Yalcd: dhdl (c1ola1al 2.7
. NAAS
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(b) Oceanlc Crust / W STaUCT

B = e

»Found beneath oceans lmaﬂ_—ﬁﬁméal?ﬁ%l
» Thickness: 5-10 km / 3Nicls: 5—-10 (Bl
I N

»Composition: Basalt, silica & magnesium (SIMA) | I3Tell: ddleT,
mmmﬁlﬁ(SIMA)

» Density: Higher (~3.0 g/cm?) / T@cicd: 3D (cTaretal 3.0 g/cm?)
w o g

/Tmportance / 3lécd o
* All life exists on this layer/ HfT gop1z b1 Silaet sl avd a3 ar=n JAr 8 |
 Contains minerals, soil, water, and nam, Jlal,

STct eIl Aicplaicd WdTelst aIg SiiA 8 |




Crust 0-100 km

= / Lithosphere
thick (

crust and upper-
most solid mantle)

Mantle

‘ Not to scale
6378 km

To scale
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Mantle (Middle Layer) | A (AT T3A)

General Features / dl3lloo1 [A2TATO
* Lies between c:/st and core [ A& W@TW*W

[era aldr 2|
- Thickness: about 2,900 km / 3NCTS: c1ar91al 2,900 [HatfT

- Makes ug{ 83% ;f Earth’s volume / el & pct JU=Aclel Dl
M

c1or91al 83% eTrarl
* Rich in silicon magnesium, iron / [RafcTopiet, AR AR




Subdivisions /

(a) Upper Mant'2 / 3031 dce

-

» Extends up tu 650 hm / 660 [pail A [azdA
» Includes: / IMA 86—

e Lithosphere (ri.g’id, crust + upper mantl;) | IAENBRR (PolR, S[aUCT + UL )

(Te-gfa)

 Asthenosphere (semi-molten) /
» Source of magma / 33T b1 i |

T S ——

(b) Lower Mantle J [57351 slcA
» From 660 km to 2,900 km / 660 [cbail & 2,900 [Hafl a |
» Solid but under very high pressure / 3l 3d<ell 3, I3 Ac=AED Sl b el |

» Temperature: 2,005°C - 3,700°C / dITd1le1: 2,000°C £ | 3,700°C
M
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Special Feature: Convection Qurrents

[y f[a2laAr: dasst aRie
- Heat-driven movements in the mantle / ¢ 3 ST A SAH 8l

P e

arety sttt |
 Responsible for: / & [T IG=IT—

»Plate tectonics / TAc [Adaicicht
»Earthquakes / S@E,/

»Volcanoes / W
»Mountain building / add [etaiior
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Core (Jnnermost Layer) / Segcb (FaH TRl I :

General Features / #3llee] [ARIAAIC
. Lies below the mantle / AcH &b aAra [FeId sl 8l
- Radius: about 3,500 km / [AG=T: cTare1ar 3,500 [chafl
» Composed mainly of iron and nickel (NIFE) / 2 cltel 33 [e1het (NIFE)
S adE T
» Extremely hot and dense / 3TcIf2Ih 3131 Td Tda |

(a) Outer Core / TIg] Sbog b

=

- Depth / 31830S : 2,900 — 5,150 km

W

» State / 3{d <2l : Liquid / g4

 Temperature/ dAl4alel : 4,000°C - 5, 500 C/

w

- Respon5|ble for: IBrRCZRf[— Generatlon of Earth’s magnetic field / gedT &
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(b) Inner Core / 3dA¥H dhaogcb
»Depth / 3EE : 5,150 — 6,371 km
»State / A2l : Solid (due to immense
pressure) | 3T (IIATRIH T b HIIOT)

» Temperature / dAl4dlla1 : up to 6,000°C
N

»Density / Holcd : ve~ry high (~13 g/cm?)
| TATRIH JMMRAD (STre1aT 13 glem?®)







