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1AS WITH DR RAVI1 APPSC 1000 » DAY 1
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Inside the Earth

Layer » physical state « boundary

CRUST
Thin, brittle solid rock

MANTLE
Mostly solid rock

OUTER CORE
Liquid metal
INNER CORE
Solid metal

BOUNDARIES TO REMEMEBER

MOHO Crust & mantie

GUTENBERG Mantle & outer core » about 2,900 km

INNER-CORE BOUNDARY Outer « inner core « about 5,150 km

MATERIAL LAYERS = MECHANICAL LAYERS

Crust Lithosphere
Rigid uppermost mantle = both together

Weaker asthenosphere below

EXAM CLUE

S-waves do not pass through the liquid outer core.

References: Source Index
Depths approximate; layer proportions in the jllustration are not to scale
FREE LEARNING INITIATIVE
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Day 1 - Topic 6 - Geography D-1

The crust has two very different faces
The Moho is deeper beneath continents

OCEANIC CRUST CONTINENTAL CRUST

5 km mean ~30 km mean

Basalt + gabbro Granite-type rocks
Thinner, but denser Thicker, but lighter

Himalayan crust: up to 70 km

SIMA SIAL
Silica + magnesia Silica + alumina
Older exam term Older exam term

*Variable boundary within continental crust; absent in some regions.

References: Source Index
Physical cross-sections are schematic, not to scale

1AS WITH DR RAVI IAS with Dr Ravi
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Day 1 : Topic 6 - Geography D-1

Two ways to divide the same Earth
Composition tells you what; mechanics tells you how

BY COMPOSITION BY BEHAVIOUR

Crust
LITHO-
SPHERE

LSS Rigid uppermost mantle

mantle Rigid

Moho is inside the lithosphere plate

ASTHENO-

Upper

mantle — SPHERE
Weak
rock

Lithosphere = crust + uppermost mantle
Asthenosphere supplies magma; it is not a liquid sea.

Lithosphere thickness varies with age and tectonic setting.
The asthenosphere is the weaker upper mantle beneath it.

References: Source Index
Depths vary by region; cross-section not to scale

1AS WITH DR RAVI IAS with Dr Ravi
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IAS with Dr Ravi | iaswithdrravi.com 7



DAY 01 | TOPIC 6 | VISUAL 4

Back to index

Day 1 - Topic 6 - Geography D-1

Our samples barely scratch the crust

Most of the deep interior is inferred from evidence

L Kola: =12 km drilled

Mines: 3-4 km * magma: source depth uncertain

DEPTH BELOW SURFACE

Moho

660-670 km

2,900 km

=5,150 km

6,371 km

LAYER / EVIDENCE

Base of crust
Crust density: 2.6-2.9 g/cm?

Upper / lower mantle boundary
Mantle density: 3.4-5.6 g/cm?

Gutenberg: mantle - outer core
Density jumps =5.6 - 9.9 g/cm?
Pressure at mantle base: =136 GPa

Inner-core boundary
Quter: 9.9-12.2; inner: 12.8-13.1 g/cm?

Centre: mean-radius depth
Centre pressure: =364 GPa (PREM)

Temperature, pressure and density generally rise with depth.
Equatorial radius =6,378 km; mean radius =6,371 km.
Indirect: seismic waves, gravity, magnetism and meteorites.

References; Source Index

Depth ladder is schematic, not to scale

IAS WITH DR RAVI

AIM, PREPARE. ACHIEVE
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Day 1 - Topic 6 - Geography D-1

Waves reveal the liquid outer core
P-waves can pass through solid and liquid layers

P-wave

S-wave SOLID MANTLE

~~~ P- and S-waves pass

LIQUID OUTER CORE
S-waves cannot pass
through this layer.

SOLID INNER CORE
Iron + some nickel

THREE BOUNDARY / STATE TRAPS

01 Weak asthenosphere = liquid outer core
02 Moho = crust / mantle; Gutenberg = mantle / core

03 Conrad lies within continental crust; it is not universal

Upper/lower mantle boundary: =660 km in modern geophysics.
“Repetti” is an older, rarely used name for a deeper boundary.
“Lehmann” is ambiguous: say inner-core boundary here.

References: Source Index
Radial P path (normal incidence); layers not to scale
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DAY 2 - TOPIC 15 - ATMOSPHERE

One atmosphere, five thermal layers

Layers are named by the way temperature changes with height

EXOSPHERE

Outermost; thins gradually into
space

THERMOSPHERE

Temperature rises; very thin gas

MESOSPHERE

Temperature falls; most meteors
burn

Tropopause: ~8 kim at the poles; ~18 km at the equator

Physical illustration: layer spacing and objects are not to scale.

IAS WITH DR RAVI
AIM. PREPARE. ACHIEVE 1/6
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DAY 2 - TOPIC 15 - ATMOSPHERE

Temperature does not fall forever

Read the direction, then name the layer

SCHEMATIC TEMPERATURE TREND

A

~80 ko

~50 krj
'-%e';;?,—_:m‘_ﬁ— -_ - -,.-:_ e = oy
= Stratosphere: T
- =

~13 krh

Ground—

.
colder warmer

Heights are approximate; curve shape is schematic, not a measured sounding

IAS WITH DR RAVI

AlIM. PREPARE. ACHIEVE 2;6
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DAY 2 - TOPIC 15 - ATMOSPHERE

Dry air is mostly nitrogen and oxygen

Water vapour is variable and is excluded from a dry-air composition

@ Nitrogen

78.08%

B Oxygen

by volume 20.95‘%)

DRY AIR

B Argon + traces

~0.97%

Small share does not mean small effect

CO:z is about 0.04% of dry air, yet it matters to the radiation
balance. Water vapour is the most abundant greenhouse gas

and varies greatly.

Aounded compasition. Do not mix vanable water vapour nto the dry-amr total

IAS WITH DR RAVI e

AlM. PREPARE. ACHIEVE
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DAY 2 - TOPIC 15 - ATMOSPHERE

Ozone filters ultraviolet sunlight

Ozone protection and greenhouse warming are different mechanisms

Most ozone is in the stratosphere

Most atmospheric ozone is concentrated roughly 15-35 km above
the surface.

Uv-C

Oxygen + ozone stop
virtually all of it

Uv-B e
Ozone absorbs most

Uv-
== Much reaches the
ground

Source: NASA [ WMO, Twenty Questions and Answers About the Ozone Layer - Arrows show the three UV bands schematically; ng distance
or fiux scale

IAS WITH DR RAVI
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DAY 2 - TOPIC 15 - ATMOSPHERE

Greenhouse gases absorb and
re-emit

Infrared radiation is exchanged between the surface and atmosphere

SUNLIGHT

Much visible light
reaches the surface

AIR ABSORBS IR

~ Greenhouse gases then
~ emit infrared in all
directions

DOWNWARD IR
Some energy

§y returmns towards the
¥ surface

SURFACE

Emits infrared

Radiation arrows are a teaching schemalic; the atmosphere 15 not & solid hd

IAS WITH DR RAVI

AlM. PREPARE. ACHIEVE SIE
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DAY 2 - TOPIC 15 - ATMOSPHERE

The ionosphere overlaps thermal
layers

lonisation defines this region; temperature defines the familiar layers

IONOSPHERE

Includes parts of the mesosphere,
thermosphere and above

F region
Important for many long-distance HF radio paths

.. E region
% _......... Its strength changes with sunlight and conditions

— : - --.. =

D region
B Can absorb some radio frequencies, especially by
g day

w:a

Suitable frequencies can return towards Earth.

Others pass through. Frequency, time of day and solar activity matter.

| s PR mm

Sources: NOAA S48 natic. Reqk

IAS WITH DR RAVI
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DAY 2 - TOPIC 16 - DRAINAGE

Dendritic or trellis? Read the relief

A drainage pattern is the arrangement of channels and tributaries

—

DENDRITIC = ¥ TRELLIS
i Tree-like branching o B Long valleys + short side

Relatively uniform rock Alternating hard / soft belts

Tributaries join at varied angles; Main streams follow valleys; short

resembles branches of a tree. tributaries often join near right
angles.

Ask what controls the channels
Uniform surface, rock structure and slope give different clues.

Nustrative terrain and flow armows. not maps of named river basins

IAS WITH DR RAVI

AlM. PREPARE. ACHIEVE lllrﬁ
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DAY 2 - TOPIC 16 - DRAINAGE

Outward or inward? Follow the slope

Radial and centripetal patterns point in opposite directions

M ———
=1 e

RADIAL : CENTRIPETAL
Away from a central high ¥, Towards an enclosed low
@ point

Y

A dome or volcanic cone A closed basin
Streams descend in different Streams converge on an inland
directions from the central lake or depression; the basin has
upland. no external outlet.
Water flows downsiope. lliustrations are idealised exampies

IAS WITH DR RAVI -

AlM. PREPARE. ACHIEVE

IAS with Dr Ravi | iaswithdrravi.com 17
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DAY 2 - TOPIC 16 - DRAINAGE

Four more patterns to recognise

Use the geometry together with its physical setting

RECTANGULAR PARALLEL
Jointed or faulted rock: angular Steep, uniform slope: similar flow
bends directions
ANNULAR DERANGED
Concentric rock bands around a Disrupted drainage: lakes and no
dome / basin organised pattern
Plan-view sketches are schematic; terrain photograph-style artwork is illustrative
IAS WITH DR RAVI 3/6

AlM. PREPARE. ACHIEVE
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DAY 2 - TOPIC 16 - DRAINAGE

A basin collects; a divide separates

Read the river network as one connected system

= A
N —

HEADWATERS -' SN L g
Small upstream pe ! TRIBUTARY
: chanels | e Joins another stream

Carries the combined flow

& downstream

Drainage basin / catchment
The land whose runoff reaches a river and its tributaries.

Drainage divide
Boundary between basins. “Watershed” can also mean the
catchment area; read the context.

Thi image Mlustrates a network: no survgyed basin boundary is clamad

IAS WITH DR RAVI -

AlM. PREPARE. ACHIEVE
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DAY 2 - TOPIC 16 - DRAINAGE

River regime means the yearly
rhythm

Rainfall, snowmelt and storage control the pattern of flow

RELATIVE FLOW

e ———ee—

[ F M A M ] ] A 5 0 N
- Rain + snowmelt influence

— Monsoon-dominated

Compare timing, not invented discharge
IHlustrative curves, not measurements for a named river.

lustrative river-regime curves.,

IAS WITH DR RAVI

AlM. PREPARE. ACHIEVE 5!6
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DAY 2 - TOPIC 16 - DRAINAGE

Relief alone cannot tell the whole
story

Ask whether the river predates the relief or inherited its route

ANTECEDENT SUPERIMPOSED
o River exists first o River develops on an
overlying cover
! |

e Land rises across its course e Erosion removes that cover

{ |

River maintains its course e Inherited course cuts into
by incision underlying structure

'.'-'rL"'.JIJ"':[Il =] .‘-'.!"Gl_"lf"T'.",- '!"KP::!II'I origin 1|':‘.' ||ILI!§.:!|.!'.I'.'|: TEMmamn "1 net & Hrtiﬂ'."ﬁ] Mg
1IAS WITH DR RAVI -

AlM. PREPARE. ACHIEVE
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DAY 3 - TOPIC 25 - PHYSICAL GEOGRAPHY

Same beam.
Different heating.

The angle of incidence changes energy received per unit area.

Oblique incidence
Same beam; wider surface area

PARALLEL
SOLAR RAYS

Near-vertical incidence
More concentrated energy

Illustrative geometry, not a distance-scale drawing

A low Sun spreads its energy across a wider ground area.
Oblique rays also pass through more atmosphere.
At the subsolar point, rays can be nearly perpendicular.

References: Source Index

IAS WITH DR RAVI 1/6 - ENGLISH

ATH. PREPARE. ACHIEVE
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DAY 3 - TOPIC 25 - PHYSICAL GEOGRAPHY

Three controls
work together

Angle, length of day and atmospheric conditions matter.

DURATION
More daylight hours can raise daily insolation.

/. ANGLE
A higher Sun concentrates the same beam.

4 ATMOSPHERE
Clouds, dust and water vapour alter the amount.

References: Source Index

IAS WITH DR RAVI 2/6 - ENGLISH

ATH. PREPARE. ACHIEVE
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DAY 3 - TOPIC 25 - INSOLATION & HEAT BUDGET

Where do all

100 energy units go?

An idealised equilibrium model

n

29

reflected
to space

100

incoming solar
shortwave

17

surface IR
straight to space

48

14 + 34
air IR to space

n—b

surface - air
-z..,;.", -;-- m

=y " ay --.. ~
< t-he surface ~ ﬂ:‘ T e SUEMS . =4 1 i / "ﬁ

35 reflected + 17 surface IR + 48 air IR = 100
34 to air = 6 radiation + 9 convection + 19 latent heat
IR = infrared radiation. The real Earth can gain energy; this model shows balance.

References: Source Index

IAS WITH DR RAV1
AlM, PREPARE. ACHIEVE 3/6 - ENGLISH
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DAY 3 - TOPIC 25 - PHYSICAL GEOGRAPHY

How the surface
warms the air

The model's 34-unit surface-to-atmosphere transfer, illustrated.

6 - Radiation 3'19 . Ltent heat

6 + 9 + 19 = 34 units transferred from surface to air.
Conduction warms air touching the ground; rising air
and turbulence carry heat upward. Evaporation stores
latent heat; condensation releases it in the atmosphere.

Numbers belong to this idealised 100-unit model.

IAS WITH DR RAVI
AIM. PREPARE. ACHTEVE 4/6 - ENGLISH
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DAY 3 - TOPIC 25 - PHYSICAL GEOGRAPHY

Shortwave in.
Longwave out.

Absorption and re-emission help explain the greenhouse effect.

To space

Re-emitted towards surface

Greenhouse gases absorb and
re-emit outgoing thermal IR.
They do not act as a solid lid.

INCOMING OUTGOING
Mostly shortwave Longwave infrared (IR)
solar radiation emitted by Earth's surface
from the Sun and atmosphere
Conceptual radiation pathways. not to scale.
I“ﬁh. msnmﬁg\uﬁ“ 5/6 - ENGLISH
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DAY 3 - TOPIC 25 - PHYSICAL GEOGRAPHY

Three distinctions
that prevent wrong answers

Interpret the process, rather than memorising arrows alone.

1 Distance is not the main cause of seasons
Earth is near perihelion in January and aphelion in July.
Axial tilt, solar angle and day length explain the seasons.

i -.‘::ui-f

L

REFLECTED ABSORBED - HEATING

=

2 Reflection and absorption are different outcomes

o | cfeee—— IN = OUT

3 Balance is the idealised case

This idealised 100-unit diagram closes the budget.
Actual Earth can warm when absorbed energy exceeds
the energy radiated to space.

Orbit eccentricity exaggerated in sketch.

IAS WITH DR RAV1
AIM. PREPARE. ACHTEVE 6/6 - ENGLISH
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DAY 4 - TOPIC 36 - GEOGRAPHY

A cold pool beneath warmer air

Temperature inversion on a calm, clear night

Warmer air above

Cold, dense air collects in the valley

Near the surface, temperature rises with
height. Frost and trapped pollution can result.

iustrated valley, not to scale

IAS WITH DR RAVI
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DAY 4 - TOPIC 36 - GEOGRAPHY

Latitude changes sunlight angle

Oblique rays spread energy more widely

High latitudes: oblique sunlight

Near equator: more direct sunlight

Schematic rays, not to scabe;

IAS WITH DR RAVI

ATH, PREPARE. ACHIEVE DAY 4
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DAY 4 - TOPIC 36 - GEOGRAPHY

Land heats and cools more quickly

Water moderates nearby coastal
temperatures

Coasts usually have a smaller temperature

range because water changes temperature
more slowly.

Altitude is a separate factor. See the next
panel.

Hustrative coast; altitude on the next panel,

IAS WITH DR RAVI
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DAY 4 - TOPIC 36 - GEOGRAPHY

Normal lapse versus inversion

Read temperature along the horizontal axis

Normal Inversion
Height Height
A v
> >
Temperature Temperature
Higher: cooler Near ground:

higher is warmer

Normal lapse rate averages about 6.5°C per
km. It is not a fixed rate everywhere.

Quatitative temperature profiles.

IAS WITH DR RAVI
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January isotherms bend

An isotherm joins places at equal
temperature

North Atlantic: relatively warm ocean
N

A

S Bend northward

Siberian plain: cold continental interior
N

r

S Bend southward

Northern Hemisphere schematic. This is not a
geographical map.

January temperature distribution

IAS WITH DR RAVI
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IAS with Dr Ravi | iaswithdrravi.com

Back to index

32



DAY 04 | TOPIC 36 | VISUAL 6

DAY 4 - TOPIC 36 - GEOGRAPHY

Daily temperature range

Maximum minus minimum in one day

Temperature (°C)
26°C

M

10°C

Night Afternoon Night

26°C — 10°C = 16°C

The day’s maximum and minimum, not
monthly averages.

Source: temperature-range definition - illustrative values

ATH, PREPARE. ACHIEVE DAY 4

IAS with Dr Ravi | iaswithdrravi.com
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DAY 4 - TOPIC 36 - GEOGRAPHY

Annual temperature range

Compare the warmest and coldest monthly
means

Monthly mean (°C)
25°C

M

5 C

Jan Jul Dec

25°C - 5°C = 20°C

This uses monthly means, not the year’s
hottest and coldest single days.

Source: temperature-range definition - ilustrative MNarthern Hemisphere pattern

IAS WITH DR RAVI
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DAY 5 - TOPIC 44 - PRESSURE BELTS & PLANETARY WINDS .

Why pressure belts
alternate

Northern Hemisphere - idealised model

Equator —» North Pole

. e - k
- -
_-. ;.

_.-.--.‘#- .
<l : ) 1
=I5 Polar ™=

-

= ‘L-i'-':;;‘._,‘_a. —

P
o
e ™

30N BT 60N & 90°N
#2 HIGH &% LOW "l Al

ol e ¢
-k""" e =y -

— ~ e . ; - SAp ST T

[ Rising air - surface LOW <

B Sinking air - surface HIGH =
Real belts are not fixed lines.

Mot to scale.
IAS WITH DR RAVI
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DAY 5 - TOPIC 44 - 02

Pressure falls with
height, not linearly

km A 265
10
540.48
5
; 898.76
013.25
0 g

Pressure (mb = hPa)

At 5 km: a little over half sea-level pressure.
At 10 km: about one quarter.
1 mb =1 hPa =100 Pa.

ATM. PREPARE . ACHIEVE IAS WITH DR RAVI - REVISION PROGRAMME
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DAY 5 - TOPIC 44 - 03

Above friction:
wind follows isobars

LOW pressure

1008
PGF
Wind -
Coriolis
1016

HIGH pressure

Northern Hemisphere model

Straight isobars; steady flow.
Pressure-gradient force balances Coriolis.
The wind is parallel to the isobars.

R aIH.Fﬂ!FAl[EEHE:“ IAS WITH DR RAVI - REVISION PROGRAMME
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DAY 5 - TOPIC 44 - 04

Coriolis turns flow

sideways
NORTHERN SOUTHERN
Wind 1 Wind 1
Right Left

It acts perpendicular to wind velocity.

Horizontal effect: zero at the equator;
greatest at the poles for the same speed.

Faster motion — stronger Coriolis effect.
It is not generally perpendicular to the
pressure-gradient force.

NOAA Origin of Wind; FAA Balloon Flying Handbook, weather chapter

ATM. PREPARE . ACHIEVE IAS WITH DR RAVI - REVISION PROGRAMME
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DAY 5 - TOPIC 44 - 05

Surface winds spiral:
Northern Hemisphere

LOW HIGH
Anticlockwise + Clockwise +
inward outward
Air converges and Air sinks and
rises. diverges.

Southern Hemisphere: rotation reverses.
Low still converges; high still diverges.
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Three wind belts
in each hemisphere

Surface belt Northern Southern
Trades NE - SW SE -» NW
0°-30°

Westerlies SW - NE NW - SE
30°-60°

Polar easterlies NE - SW SE - NW
60°-90°

Winds are named for where

they come FROM.

Trades and polar winds are both easterlies,
but occupy different latitude belts.
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Four types,
seven pressure belts

Belt Latitude Main cause

Equatorial 0° Thermal: heating,
low ascent

Subtropical 30°N/S  Dynamic:

highs descending air

Subpolar 60°N/S  Dynamic:

lows convergence,
ascent

Polar highs 90°N/S  Thermal: cold,
dense air

1 equatorial +2 subtropical +2 subpolar +2
polar = 7

Doldrums: equatorial low.
Horse latitudes: subtropical highs.
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Compare the rivers:
length and source State

Godavari 1,465 km
I M s harashtra
Krishna 1,400 km
I Maharashtra
Penna 597 km
— Karnataka
Tungabhadra 531 km
VP Karnataka
Nagavali 256 km
(— Odisha
Vamsadhara 254 km
LR Odisha

The tributary Tungabhadra is longer than
both Nagavali and Vamsadhara.
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Godavari:
gorge - barrage - delta

i ;- Sy ih T o, " N . - - .
% e T ko e % : - =
i d'h-'..'*_ f e, W E"-\. Sy a
R . .- » % .
3 L T . . g, 1 g e
N L Ty .

Interpretive illustration - not a site photograph

Kunavaram
Sabari joins on the left bank

Papi hills - Polavaram
Gorge opens into a wider valley

Dowleswaram
Cotton Barrage supplies delta canals

Delta branches
Gautami and Vasishta branches

Yanam, on the Gautami, belongs to
Puducherry.
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Krishna projects:
upstream to downstream

e e

Interpretive illustration - not a site photograph

1 - Srisailam
Major storage and hydropower

2 - Nagarjuna Sagar
At Vijayapuri South

3 - Pulichintala
Below Nagarjuna Sagar

4 - Prakasam Barrage
At Vijayawada; then the delta

Right-bank tributary: Tungabhadra.
Left-bank tributary: Munneru.

India-WRIS Krishna; AP Water Resources project descriptions
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Somasila is on Penna,
even when water is imported

Interpretive illustration - not a site photograph

Penna river Telugu Ganga

Mid Pennar Srisailam (Krishna)
éandikota ;omasila (Penna)
I\i/lylavaram Iiandaleru

;omasila Ffoondi, near Chennai

Name a project by the river it stands on, not
only by the source of transferred water.

India-WRIS Pennar; SPS Nellore Somasila
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Vamsadhara:
Odisha to Kalingapatnam

Origin
Near Lanjigarh, Kalahandi, Odisha

AP entry
Bhamini mandal, Parvathipuram Manyam

Lower course
Hiramandalam —» Mukhalingam

Project / tributary
Gotta Barrage; Mahendratanaya joins
upstream

Sea mouth
Kalingapatnam, Srikakulam

CWC length: about 254 km.
Hiramandalam: planned capacity 19.05
TMC, not a daily water-storage reading.

CWC Yamsadhara basin; Manyam district; AP Budget 2016-17
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Do not swap the
two northern river mouths

Vamsadhara Nagavali
254 km 256 km
Gotta Barrage Thotapalli Barrage
Kalingapatnam Kallepalli

mouth in Srikakulam near Srikakulam

Interpretive illustration - not a site photograph

Both originate in Odisha.
Both ultimately enter the Bay of Bengal.

CWC Vamsadhara and Nagavali basin yearbook
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Polavaram project
and district are different

Name Correct location / meaning

Polavaram Polavaram mandal, Eluru
Project district

Polavaram Headquarters:

district Rampachodavaram; hill

country upstream

Markapuram  New district with
district Markapuram headquarters

District count
13 =26 on 4 April 2022
26 »28 on 31 December 2025

Use the district map for the relevant date,
rather than old undivided-district names.

Official ASR district history; Markapuram Gazette 30 Dec 2025; Eluru mandal list
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Left and right banks
follow the direction of flow

Face downstream -

LEFT BANK
North / top in this sketch

RIGHT BANK
South / bottom in this sketch

River Left bank Right bank
Godavari Sabari Manjira
Krishna Munneru Tungabhadra
Penna Kunderu Chitravati

India-WRIS Godawvari, Krishna and Pennar; downstream-facing bank convention
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6-1/8 Seasonal winds change
with the seasons

Heating, pressure belts Monsoon means seasonal
and wind belts shift seasonally  reversal of wind direction

Monsoon is a wind system,  North-east monsoon can bring
not a synonym for rain rain after crossing the Bay of Bengal

Summer (June-September) Northeast monsoon

Land heats up — Low pressure
Land cools down — High pressure

o) S

2. ¥
y A-"'
— ~ Rain over
S I Land F Tamil hl:eadu =
_ OW pressure ' ok southern
high pressure (relative)  ndsPIck Up 5 ihra Pradesh

(relative) the Bay of Bengal Wy

Winds from sea to land- :-;-:;_ :

e e

—_
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56-2/8 Sea by day, land by night

Day: land heats faster - ¢, preeze: sea -» land
low pressure over land

. ——
High pressure Low pressure
(over sea) (over land)

‘ ‘ Sea breeze: sea = land "

Low pressure High pressure
(over sea) (over land)

"
Il: ."u :I \"ul
A,

h A
W. W [ Land breeze: land — sea @/ ‘gf”
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56 - 3/8

Valley by day,
mountain by night

Day: heated slopes »  Night: cooled dense air -
upslope valley breeze downslope mountain wind

Katabatic: colddenseair  Cold air may collect in
drains downhill under gravity  the valley bottom

AIM. PREPARE. ACHIEVE
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%-48  Foehn: warm air
on the lee side

Classic mechanism: Down the lee slope,
air rises, cools and loses  compression warms
moisture the air

Dry-adiabatic warming:  Some foehn events occur
about 10°C per 1,000 m  without precipitation

Classic mechanism

Down the lee slope,
compression
warms the air

Air rises, M

cools and > W= 3’?5-
a0 e 4 ~ A |‘I . .
loses mmsturt;% N 2SN ‘E‘ @ Dry-adiabatic
. .lg'l.'-'r W a"'l v N r“ L, &.’afg,. warmlng:
; RN & about 10°C
_________ Distinct from o R R —
S8 cold katabatic drainage RufSMERSRNRRLL. s
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56-5/8 |India and African desert winds

Loo: hot, dry summer wind, Harmattan: dry, dusty NE/E
Punjab to Bihar wind across West Africa

. ol

Sahara Deseft

NE/E wind

i ¥l <

Sirocco: Sahara -» Khamsin: hot dusty southerly
Mediterranean - southern  wind over Egypt and nearby seas
Europe; gains mcisture TS b

Mediterranean
Sea
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56-6/8 Three European wind routes

Foehn: warm, dry lee slopes of the Alps

D

Mistral: cold, dry; Bora: cold, gusty;
Rhéne valley - Gulf of Lion  Dinaric Alps — Adriatic

. =

Mistral and bora are strongest or most common in winter
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56-7/8 Local winds of the Americas

Chinook: warm, dry; Santa Ana: hot, dry NE/E wind
east of the Rockies | in southern California; fire risk

.

[

Chinook

Santa Ana

T R :

Zonda: dry foehnonthe  Pampero: Argentina-Uruguay
eastern Andes, Argentina  cold-front squalls; southerly shift
W ” { > -
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56-8/8 Names, effects and exam traps

Chinook: “snow eater”; Harmattan: “doctor”

melts or sublimates snow on the Guinea coast, yet dry
— * and dusty

-ﬁ-
Harmattan

A downslope wmd can be cold or warm,
- ramfall is not the deﬁmtlon of monsoon
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Fast rivers of air

A jet stream is a narrow band of very fast wind,

usually near the top of the troposphere.

Unequal heating creates temperature and pressure
contrasts.

Earth’s rotation turns the moving  air .

Winds strengthen toward a central core; the jet is a

changing, mea_ndering current.
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Two westerlg je’cs

The Po[ar-front et is linked to the boundarg
between Polar a.n.i warmer air. |he subJr,roPicaL J'e,t
lies near the poleward edfe, of the Hadleg cell.
Both genemllg blow west to east. Their positions
vary; the PancLPa[ wastarlg Jefﬁs are u.sualhzj
stronger and farther equatorward in winter.

polar-front je’c subtropical Jet

Polar Ferrel Ha.oueg

i T i T i S O o e i i o

@iaswithdrravi
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\/\“m% the jet meanders

Back to index

La.rge, planetarg waves in the upper airflow are called
Rossbﬁ waves. The Coriolis effect changes with. latitude,
auowing these waves to develop. Their bends help organise
the paths of weather sHstems A jet is not a fixed,
unbroken rmﬁ and. its course changas from o{ab{ to A.aa
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Winter above north India

In winter, the westerly flow splits around the Tibetan
higkla.ruis. [ts southern branch lies south of the HML&H&S.
Western disturbances travel eastward beneath this upper
flow and br'mﬁ winter rain and snow to north-western India.
The upper-air pattern helps steer these weather systems.

—
southern branch
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Two monsoon iets

In summer, the wasterlg J'e,t withdraws north of

the H'Lma[agas. The tropical e,a.sterl.g jet develops
high above the peninsula, near 150 hPa in Julg.
Far below, the Somali J'e,t crosses the eq/uator at

about 1-1.5 km. One is upper-level; the other is
low-level.

tropical ea.stedg jeb=
150 hPa

IAS WITH DR RAVI @iaswithdrravi
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Fllg]nts and ckang'@g 5ea50NS

The weste,rlﬂ jet shifts Pole,ward. in spring and,
e,qua.torwa.rd n autumn. Its ckanﬂlnﬂ Pa.th matters
for forecasts and aviation.

Aircraft can save time and fuel with a tailwind,
while a headwind slows their progress over the 3round.

Rapid wind chanﬂas near jets can create clear-air
turbulence .

Tailwind

# (faster progress

over the ground)

Headwind

(slower progress

over the 3rnw1d)

PT"@ = e~ — > Au’cimn
Teb shifts = — o Lo——= Tt shifts
toward poles toward equator
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Soil is a living mixture
|9

Soil develops from weathered rock and organic material.

Parent material, climate, relief, living organisms and time shape it.
A traditional grouping distinguishes e,l'.ﬂht soil groups.

USDA soil orders are a different classification, so “alluvial soil”
and “Inceptisol” are not interchangeable names.

\ i

= Farent

| Weathered

material

B | Purent rock
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Alluvial and black soils

Rivers deposit alluvial soils across Plaln.s and deltas.
Khadar is newer alluvium; bhangar is older.
Black soils are claﬁeﬂ and hold moisture well.

led swell wher: wet and crack when drld, Producing
“self- Pbughlnﬂ’ .

Dark colour alone does not mean that a soil is rich in humus.

newer
alluviu

o LR
oy i
2 - VP
“ e a
= - ]
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Red versus laterite

Red soils gain their colour from iron compounds; hydration

can give a yellow appearance.

Laterite develops under strong weathering and heavy rainfall.
Leaching removes soluble materials, leaving iron and
aluminium compmmds.

Soil colour, origin, nutrients and management must be
considered. together when judging crop suitability.
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Four other soil se,tting_s_

Arid soils commonlg lack moisture and humus.

Salt-affected soils restrict ﬂrawth and need diaﬂmsis

before treatment.
Pe,a.tg soils contain abundant organic matter.

Forest soils vary with 5lope, and. altitude.

No s'mﬂle, description of Fertilitg Fits every soil. within
a broad group.

arid salt - affected

ne o me sl i ‘r‘_..--_-___’?'?_i__. 25 .

& :&*:‘b{_; : .‘4-1. J:LJ___ _; .ﬂ'._ :

L -
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Andhra Pradesh: dated shares

Approximate soil-group shares in Andhra. Pradesh, 2025-26:
red soils 65%, black 25%, alluvial 5%, coastal sands 3%

and laterite 2%. These are broad profile estimates.

These groups differ from detailed soil classifications;

district Figures using older boundaries are not dire.ctla compamb!&.

Soil-group shares in Andhra Pradesh, 2025-26

Red soils §

Black soils
Alluvial solls (28
Coastal. sands | | 3%
Laterite. soils . 7%

65%

1 L o -.-_#:& Fia 4
i, Tt e e o a

sands Latertte -snils

A i
¢ ; ."?} 5 ":F’

Black -s'ﬁii.s

: Muvial salls  Coastal

.R;ri soil.
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Match treatment to the Problem

Runni,nﬂ water causes sheet and Sullﬂ erosion; wind removes loose
surface soil. Contour farming, tervaces, check dams and shelter
belts reduce losses. For salt-affected land, gypsum chienclﬂ treats
sodic or alkali soil. Saline soil gznam[hd needs suitable drainage
and Le,achimg. Diagnosis comes before ckoosinﬁ a remzdﬂ.

tour farming Shelter belts

Sodic or . Caicaum
alkali soil JP
Saline soil > Suitable “[mi"‘-”ﬂf'
and [eachinﬂ
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How a cloud is born

Rising air expands and cools. At the dew point it becomes
saturated; further cooling can produce droplets around
tiny particles.

Q.
o i AT =3l o Dew point reached >
Condensation R e cloud delets form
level ot BT . _av e, Semmm—— = === ey
(at dew point) e

Lower pressure ->
expansmn - cnnhng .

SRR - B
.......

Dew point: temperature at which
saturation occurs

TR TS, 7 I
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Humidity: three different measures

Absolute humidity || Specific humidity || Relative humidity
s 3
2 P
I §
R @
@,
) ® o, |
Mass of vapour per Mass of vapour per Vaﬂr?;lr ;ﬁi‘ﬁ;ﬁ:ﬁ?d
volume of air mass of moist air same temperature
3
g/m - glkg %
Same vapour, different temperature
B | Cooling & R
B y - S A ||
& & & B
B B | & & |
Lower relative humidity Higher relative humidity
Cooling raises RH until saturation; warming lowers RH, if moisture is unchanged.
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Dew, frost, fog and mist

® quuld water on a cool surface ® Ice crystals on a freezing-cold surface
e Dew point above 0°C ® Vapour - ice is deposition

Fog

e

e Cloud at or near the ground
@ Visibility below 1 km

® Horizontal visibility at least 1 km

[ Fog and mist are suspended droplets that reduce horizontal visibility near the ground. ]

Dew and frost form on surfaces. Fog and mist suspend droplets in air.
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Read the clouds

Stratus
High, thin and feathery Layered blanket
Ice crystals May give drizzle

Cumulus Cumulonimbus
Cotton-like heaps Tall thunderstorm cloud

Flat base; vertical growth Heavy showers, thunder or hail

e .ﬁ.

Layered rain cloud: nimbostratus — steady rain or snow
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Ten cloud genera at a glance
Typical levels and vertical development

HIGH

Cirrus . rrad LLES ] L LS
ety - Transparent, uniform veil ‘Small, white cloudlets
ﬁ'“ﬁﬁg&;ﬁmﬂ often producing a halo in ripples or patches

around the Sun, (often called a mackerel sky),

Nimbostratus ’
Grey or bluish sheet Grey or white patches or rolls Thick precipitation-bearing layer

covering much of the sky. with a lumpy appearance. with widespread steady rain,

1)) SN S ——-

iy il Strato ocumu II,IS- . Stratus e
Low, broad, rounded rolls Low, uniform sheet, .
or patches.  like fog lifted from the ground.

VERTICAL |
DEVELOPMENT

X ‘}f -

> « élllllll]lls : e q“""" o 1 m . ) . -]
Fair-weather cloud with = Tall, massive cloud with great
a heaped, cotton-like appearance. R s ‘vertical development, often

associated with thunderstorms.

» Nimbostratus commonly spans several levels; its base may descend into the low level.

* Cumulus and cumulonimbus have low bases; their tops may reach higher levels.
o Levels overlap and vary with latitude. This grouping guide is not a height scale.
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Evaporation takes heat; condensation releases it

B & !
I ™

CONDENSATION: i W &
RKRPHIIL = hquu:l 1 Releases latent heat

EVAPORATION:
,,,j*‘ | liquid — vapour
. 4 v a E

Latent heat is
energy,nota

temperature. |8

¥

Usually increase evaporation

€ Higher temperature @) Drier air
—

9 More air movement

Mntstatr Drrier air
(saturated) (can take more
water vapour)
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How summer draws in the monsoon
it R
‘C) O the T::pif c:: egmﬁar.a

|
I
I )
In April—May, : Moisture-bearing Himalayas
|
|

the land heats up winds rise and cool.
Sfronglg.
The overhead Sun ¥
moves northward. [nkense heating Y
"
ITCZ shifts

porth in summer.

.-ll—l-—l---
f""- ——
-
-

Southern trade winds

cross the equator and

turn southwesterly.
w0 -

i

.

#
sy Ly = isture.—benring -4
e “/’ " winds from the ocean
=, - P A= ~ move towards the land.
=
s ' g ¥ i
"' . il Schematic cross-section
' (not to scale)

The Mascarene High .
supports the N
cross-equatorial flow.

@ aswithdrravi - Day 9 - Topic 86 - 01

IAS with Dr Ravi | iaswithdrravi.com 76



DAY 09 | TOPIC 86 | VISUAL 2 Back to index

IAS WITH DR RAVI

AlH, PREPARE. ACHIEVE

Mountains turn moisture into rain
() Rising air cools, }_ ._ | @

After crossin
the crest, air
descends, warms
and becomes drier

(rain shadow effect).

water vapour
condenses and J

it rains. _-;‘% . . p-

@ Moist air is
forced to rise
as it hits
the Western

Moist south-west TMaE- N\,
monsoon winds
me Arabian Sea

g = TREP- . --_:r;:*"“": i _-

e Wl | o) (% " gt . Leeward side
Windward side '§ s oo SECI s g = (interior plateau)
(west coast) + Receives re.la’ciue.fﬂ

» Receives he“i ¥ - less rainfall.
he

rainfall from « Drier conditions
southwest monsoon. cam?ared to the

« Lush forests, many west coast,
rivers and waterfalls.

Different rainfall in Tami[ Nadu = .

D T
& » :r'__ ﬁ"h“'.

Tamil Nadu receives
relatively less rain

from the southwest :
monsoon because i - e
it lies in the Northern and
rain shadow of eastern India

the Western (Ghats,
northeast-monsoon

rainfall from the

Bay of Bengal 3
during Oct-Dec 3
brings significant Arabian Sea
rain to Tamil Nadu, branih
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Onset and withdrawal: different tests

Kerala onset: tests

Rainfall condition Wind condition

After 10 May, Westerlies to 600 hPa.

260% of the available »

stations among 14 have e

22.5 mm for two 4o hFﬂ__H '

consecutive days. \""—-ﬂ' :
i

925 hPa winds

e 925 heat  about 15-20 knots.
Eﬂ
my

[ Surfue L snpiapaets

OLR condition
OLR below 200 W/m®
in specified IMD boxes.

& il - L 1 i ¢
- - 4
. a ; ] 2
P - o o B
-t i -l r- Ir .
. = / | A .
[ i
* - 1 A r i
s Pt g ‘

r ¥
. i B .

Whﬂ[e—counfrg monsoon advance
Around 8 July
(normal date).

o7 I\ AN,

- il == e e . -

e ‘ﬁﬂ:_ s Aaree =
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Withdrawal: tests

Continuous dry days

5 continuous dr‘g dags
over northwest India.

Lower-troposphere anticyclone

Presence of a lower-troposphere
anticyclone.

-

-i-.“ﬂ" e

Reduced moisture
Reduced moisture over the region.

V)

Normal withdrawal start

Around 17 September
(normal date).

i et

86-03

78



DAY 09 | TOPIC 86 | VISUAL 4 Back to index

IAS WITH DR RAVI

AlH, PREPARE. ACHIEVE

Active SPdls, breaks and ocean s{gna(s

Active spell Break

* Monsoon trough over the plains : o Monsoon trough near Himalayan foothills
» Widespread rainfall over plains e Plains relatively drier |

» Heavier rain in many areas * Mare rain over Him!nyan foothills

—— e !

. ——

Pacific ocean and ENSO . B SRy Sir -y

- S r.l -—
: Tahiti . arwin
o el St g p:;:gd i Inorthe i dics]

and Darwin (northern Australia). ] Gon.leiiel
i L~ pressure

Differences between these Sl 1 b

measurements help indicate ~ #SEET0 s

ENSO conditions. P ———

= — - —— e

How ocean signals influence the monsoon Seasonal forecast vs realised rainfall

El Nifo phase of ENSO Indian Ocean Dipole (10D) i Realised rainfall

e Changes in Pacific Ocean e Changes in Indian Ocean T \ as I ;
conditions influence monsoon conditions influence monsoon ey . : -
variability. variability. : v 1| _

o Associated with a tendency o A positive 10D is associated : = Sart i g s
towands weaher monisom with & tendency towards. |, ook for the seasen | o Actual roinfall observed
conditions, but outcomes stronger mansoon conditions, P e s during the season.
vary from year to year. but outcomes vary from and atwospheric signals. | Can be higher or lover

g ol e o Indicates a tendency, than the seasonal

not a fixed outcome. forecast,

The monsoon is variable, not a single uninterrupted rain event.
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Latitude & longitude: a two-angle address

Latitude: angle north or south Longitude: angle east or west
of the Equator. of the Prime Meridian.
0° to 90° N or S. 0° to 180° E or W,

i 0° N

) (angle from centre) £
=\ north or south [

of Equator.

Prime Meridian 0°

Parallels are full circles; Equator is largest; Meridians are equal semicircles;

they never meet. they meet at the poles.
180° E = 180° W (opposite Greenwich; on the far side).
1. 1° latitude = 111 km.

2. 1° longitude = 111 km at 0°, 56 km at 60°, 0 at poles.
3. Earth is slightly flattened: latitude spacing is only approximately constant.

L AN Dhubri: 26° N, 90° E Great circle: plane
; > passes through
: : : Earth's centre.
Grid (graticule) = £/ : it
crossing of parallel + & i quator, or opposite
meridi?m. e i = meridians together.

Shortest route on
a sphere,

Day 10 + Topic 94 + 01 - @iaswithdrravi
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Named parallels & heat zones

North Pole
Two Frigid Zones:
/_ €6'2° to 90° N and S.

90° N
Arctic Circle . Very oblique rays; cold.

- -
——— — —

Two Temperate Zones:

23%° to 662° N and S.
Sun stays lower;
moderate heating.

: o Torrid Zone:
. =4 between the tropics.
' ! Midday Sun can be

overhead at least once
: a year.

Two Temperate Zones:
) _ 23'%° to 66'2° N and S.
__qiwfa;zgi glrﬂf_ B 4 Sun stays lower;

\ moderate heating.

Su. nle. Two Frigid Zones:
90° S 66" to 90° N and S.
Very oblique rays; cold.
Direct rays: energy concentrated Slanting rays: energy spread over a larger area
Rays nearly Rays at a low angle

vertical (high angle) (slanting) fall on a
fall on a smaller larger area, so the

[ | III area, so energy same amount of ere
‘i ‘} | 4 J is concentrated -9

- - is spread out, resulting
1 and heating
' is stronger.

in weaker heating.
The latitude boundaries come from Earth’s tilt

fﬁ:ﬂ‘;’;ﬁiﬁ“;.?{,:" ! gy Earths axis  Axial it = 2304
f from the dicular
to the arb?:n pla.:'ue.. 23%" and 66)%° are

. S rounded values for the
So, 90°— 23" = 664", tropics and polar circles.
which gives the latitude of

the Arctic and Antarctic Circles
(66'42° N and 662" S).
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Longitude becomes local time

ot e 360° + 24 h = 15° per hour

Earth rotates 1°  longitude = 4 minutes of time

west — east 15" longitude = 1 minute of time
90°W 90°E (anticlockwise N

viewed from 7°30" longitude = 30 minutes of time

above North Pole).
Here, ® = degree, ' = arcminute
of longitude, and time is in minutes
or hours (h).

West: subtract time East: add time
< 7 Greenwich =
30°W 15°W ’ 15°E 30°E
i : : : i : : k : t : : : >
12:00 13:00
Local solar noon | et
Sun crosses the local L~ = Local solar noon is not
meridian and is highest g ! O. necessarily when the Sun is
that day. Places on the v N SR directly overhead, except at
same meridian share W i | 2 E  some locations on specific
local solar time. / dates (e.g., within the tropics).
5
Local time varies with longitude Standard time uses one selected Tdeal zones span 15° for
Different longitudes have different me”dw‘t‘ for a'whula vegion one hour.
local times because Earth rotates Clocks within a time zone show Actual legal boundaries
eastward at about 15° per hour. the same standard time, even though  £i10, countries and

the local solar time differs slightly

reqions.
across the zone. g

GMT and UTC Civil time zones can use fractional-hour offsets;
GMT is mean solar time at Greenwich 15% is the ideal model.

(0° longitude). UTC is an atomic-based

international time standard. Examples: UTC + 5:30 (India), UTC + 5:45 (Nepal),
Use the stated UTC offset (e.g., UTC + 5:30), UTC + 9:30 {Australia), etc.

Greenwich selected internationally in 1884. Russia: 11 zones.

Earlier prime meridians included Ujjain's madhua rekha. Country counts depend on included territories and counting definitions.
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Indian Standard Time

Five States,
Greenwich 0° 82° 3(3* E mlarth o s:ou’ch "
. 82° 30" E (Si;j E) (along 82°30" E meridian)
i M i * L l U'{-‘tﬂ.r Prﬂd%h
i 1 I | | f | | =
SRR 00 100 200 300 40" 50" 60 70" 80" 90"
Prime Meridian . @ Madhya Pradesh

(UTC)

Earth rotates 360° in 24 hours = 1° = 4 minutes (time)
82.5 x 4 = 330 minutes = 5 h 30 min

® Chhattisgarh

® Odisha

® Andhra Pradesh

v

Tuni is near this meridian;
Telangana is not on the line.

CSIR-NPL, New Delhi
Standard meridian: Mirzapur, Uttar Pradesh (82°30' E).  maintains IST using
82°30' E = 11 x 7°30". atomic clocks.

Eastern India: Sun higher Western India: Sun lower

India spans about
. 30° longitude:
miR—— ~_ nearly 2 hours of
e e |, ;| colar-time
L difference, yet
one official time.

IST lllustration of local -time difference, not an abserved 06:00 sunrise,

Assam's tea-garden time is a local work-time convention, often IST + 1 hour;
it is not a second official zone.

IST Rules, 2026: notified 27 August 2026; commence 180 days after Gazette publication.
As of 16 October 2026: notified, not yet in force.
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Time calculations: show every step

Same side of Greenwich: subtract longitudes. Opposite sides: add. Convert 1° to 4 minutes.
East: add time; west: subtract. Passing midnight changes the date.

@ From Greenwich

Longitude schematic

—® ).+._
0° 105° E

@ From IST to the west

Longitude schematic

e
75°W 0° 82°30'E
@ Across midnight
Longitude schematic
R
22°30'W 0° 82°30'E
@ Local time differs from the watch
Longitude schematic
o< ‘
??:E 32:30’E
' 5.5° '

06:00 at 0°
105° + 15 = % h east
06:00 + 7h = 13:00

20:00 IST

82.5° + 75° = 15%.5°
152.5 + 15 = 10 h 30 min
20:00 - 10:30 = 09:30

04:00 IST, Friday
82.5°+22.5°=105°=%h
04:00 = 7h = 21:00, Thursday

12:00 IST at 77° E
§2.5° = #¥#* = 5.5°
5.5 x4 = 22 wminutes

Local mean solar time = 11:38;

watch = 12:00 IST

These calculations use idealised local mean solar time, not each place’s legal civil time.

IAS with Dr Ravi | iaswithdrravi.com
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Crossing the International Date Line

te Li
ASIA / Pacific west side D':, ’igoint AMERICAS /
WESTWARD: add 1 date - Sunday - Monday

Pacific east side

e e m— e — ]

' -. _ ﬁ EASTWARD: subtract 1 date - Monday - Sunday
| I I I } 1 I |
12|a‘ E 15:&' E 13|o' 15In° W 1J|EC|' w
Westward: skip a date ('lose a day’) Eastward: repeat a date ('qain a day’)

Examgl& (eastward across the Date Line)

165°E: [0 & | Sl 165°W:

 Tuesday 09:00 | /" : W Monday 11:00

180° i =

30° east = +2 h; cross eastward = -1 date

Alternative check: 330° west = =22 h: same answer.

1. The line bends around 2. Bering Strait bend: 3. Samoa skipped
political borders; it is eastward; Aleutian bend: 30 December 2011;
not always the 180° westward. Kiribati's American Samoa kept
meridian. Line Islands use the other side.

- = UTC+14.
311 1
Dec . Jan

Date correction is separate from longitude calculation.
On real trips, civil clock offsets can change too.
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‘AP tribes: read the three lists

Present Andhra Pradesh « Census 2011

1 Community

® 34 Scheduled Tribes |
e 27,39,919 people « 5.53% of the State
® ST status is State-specific: Article 342 |8

e Fifth Schedule « Article 244(1)

o A tribal settlement can lie outside SO :
a Scheduled Area '

3 PVTG suppoﬂ' T — g

e Particularly Vulnerable Tribal Groups are within
the ST category

e Six broad tribe headings:

e Official subgroups include Konda Savara,
Bodo/Gutob Gadaba, Dongria/Kutia Khond
and Bondo/Khond/Parengi Porja

" R 20!l undivided AP: 53.18 lakh ST: + dbout 7% + 35 tribes
> Do not apply undivided-State figures to today's AP
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Chenchu and Konda Reddi

REﬂio‘ﬂﬂl associations older districts are labelled
Chenchu ~ Nallamala jnresi’s

¢ Nallamala forests and Krishna gorge .
2011 districts: Prakasam, Guntur, Ku.mool
Speech: Telugu

Traditional forest-food gathering and
honey collection; also wage work

Settlements: gudems forest X, xid
honey 24

Krishna gorge

Special association with Srisailam
Sivaratri

2011 population: 47,315

Konda Reddi

Gndavo.ﬂ Ifull tracts

[ ]
=
2
S
w

i
L3
T
o
=]
S
-
E
&
oo
o
g
=
E
b

some. in Vlsakhapa+nam

Speech: Telugu

Podu, settled farming, forest produce
and cashew

Also called Pandava Reddis
Headman: peddakapu « staple: jowar
2011 population: 90,437

Podu = shifting cultivation on hill slopes
These are traditional associations; livelihoods vary and change

Day 10 * Topic 95 « 02 | @iaswithdrravi

IAS with Dr Ravi | iaswithdrravi.com 87



DAY 10 | TOPIC 95 | VISUAL 3 Back to index

IAS WITH DR RAVI

AIH, PREPARE, ACHIEVE

Savara and Kondh

Two hill communities o distinct language and culture

Savara

e 2011 hill districts: Srikakulam and Vizianagaram
o Speech: Savara; Telugu also used

e Konda Savara: podu, horticulture, forest produce "
e Kapu Savara: settled cultivation :
[ ]
L ]
°

Features: wall painting and fruit-eating festival
Some clan names adopted from neighbouring Ja’ro.pu
2011 papuiahon 1,37,613

R -2
Kondk / Khoml

o Paderu agency: eleven tribal mandals
e Old Visakhapatnam district; now Alluri Sufhamma RaJu o
o Speech: Kui / Kuvi (Dravidian); Odia also used  #&
e Self-names include Kuvinga and Kuidora -

e Podu, forest produce and livestock 2
e Subgroups: Dongria Khond and Kutia I(lrmnd

e 2011 POPula‘l'lon 1,02, 373

: La:-Subgmup and livelihood are separate matching clues
Day 10 + Topic 95 « 03 | @iaswithdrravi
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Gaclaba. and Povja.

Eas’fern thd's sPee.ch land and livelihoods

| -_,t . Gﬂdﬁbﬁ

e North-coastal forest belt
e 20l districts: Visakhapatmam, Vizianagaram,
Srtk:akilam 7
Many in the old Vizianagaram area
Speech: Gadaba; other local languages
also used

Subgroups include Bodo Gadaba and
Gutob Gadaba
Podu, forest produce, sheep and goats

Some plains tamilies practise seftled
cultivation

2011 population: 37,798

'PorJa

e Visakhapatnam agency, especially Munchingput
e Today: Paderu hills, Alluri Sitharama Raju district
o Speech: Porja; Adivasi Odia and Telugu also used
Podu AND tervace cultivation; forest produce
Nature-linked clan names include Korva and Kilo
Official PVTG names: Bondo Porja, Khond Porja,

Parengi Porja
2011 population: 36,145

L]

L ]

......

Podu = shifting fields e Tewaces = stepped fields on slopes
Subgroups and language use vary within a community
Day 10 » Topic 95 « 04 | @iaswithdrravi
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Plains communities: match the clues
Traditional associations, with changing livelihoods

Yanadi
\.,- Nellore plains: rivers, tanks, lakes

and canals 5
o Inland fishing and agricultural labour
o Strong concentration in Nellore;
distinct from the hill PVTG list

iy

Yherukula

L) e Communities across Andhra Pradesh
o Basket-making, pig rearing and
small businesses

Sugali / Lambada

o Hamlets called tandas 3

o Historically mobile; now many settled '
cultivators and cattle rearers

® The undivided-State 'largest tribe' ranking
cannot be carried over to present AP

Nakkala
\_). Nellore and naighbouring areas
* Small-toy making and itinerant sales

One hill-belt distinction: Koga

\.) o Godavari gorges o totemic clans
o Koya and Konda Reddi are distinct communities

Koya, Yanadi, Yerukula and Sugali are not among AP's listed PVTGs
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Place names and living culture
Location guide ¢ October 2026

' ¢ dappu
Today's location clues thudum druml f fmﬁm o
o Seethampeta and Parvathipuram — Parvathipuram Manyam <SS H e
e Paderu — Alluri Sitharama Raju . i f’ : £ iz

o Rampachodavaram —> Polavaram
e Srisailam —> Nandyal
Old districts for those places:

Srikakulam; Vizianagaram; Visakhapatnam;

East Godavari; Kurnool
¢ mori wind instrument

ITDA = Integrated Tribal Development Agency
Agency = a hilly, forested tribal tract

Phimsa Festivcls

e Araku Valley hill-tribe group dance e Itika Pongal: hunting and harvest traditions
o Accompaniment includes mori (wind), e Patha Vithanala Pandaga: indigenous
thudum (drum), dappu seed festival, April

Araku coffee T Tribal farming

links forests,
cultivation
. and markets

GCC =
Girijan Cooperative

Corporation

)

Araku Tribal Museum

Hamlet models, utensils, tools and
musical instruments

Broad associations, not exclusive boundaries or fixed ways of life
Day 10 » Topic 95 06 | @iaswithdrravi
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e Article 342 : President specifies
the State list after mnsul’cina
the Governor

e Parliament alone can add or
remove entries b3 law

Land and forest rights = =Y
e Fifth Schedule: administration of Scheduled Areas = ¥
e Regulation 1 of 70 restricts land transfers to non-tribals G

in Scheduled Areas e

o Samatha judgment, 1997: private-company mining leases
fall within the restriction

® Forest Rights Act, 2006: individual and community forest rights | l-
o Commencement: 31 December 2007 o Rules: IJanuarg 2008 b

PM-JANMAN ok
o Launched 15 November 2023, Khunti, Jharkhand T
e For 75 PVTG communities o |8 States and one UT +#%

e Rs 24,104 crore o 11 interventions e 9 Ministries

Dharti Aaba Janjatiya Gram Utkarsh Abhiyan R
o Launched 2 October 2024, Hazaribagh, Jharkhand s .
o 17 Ministries o tribal-village development

Other support
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HOW RAIN FORMS

Lift, cooling, condensation and growth

— m— ) —

FROM MOIST AIR T0 RAIN

Moist air rises — expands and cools Upper region
- reaches saturation — water vapour (ice crystals)
condenses on nuclei — droplets or ice % .
crystals grow — precipitation falls .
e Dust, smoke and sea salt can act as » 7 L !:gﬁ,i_ﬂase
condensation nuclei o (ice erystals
o Rain is liquid precipitation; snow, sleet L ‘;"d ?"ﬁmw
and hail are other forms . o J i
i 58 '] ' g o
Wa . " . Ll 1S 1 -
TWO WAYS PARTICLES GROW | 1350 gy 5041 e | e e
moist air ‘. F Se™oBE TN« (liguid droplets)
v . 2 s ) . q P
COLLISION=COALESCENCE | ¢ cysTaL / BERGERON PROCESS S VA
e — =7 » L ¥ Q & f‘ &

6 - 7 Supercodled Wate
— N liquid droplets ~% d:pm;um -
@ 2 (below 0°C) = i mmtn i
= N @ e T over ice)
9 p L PP crystal
" ‘ grows at the
o Larger drops fall faster, collide with expense. of dioplets
smaller drops and merge o lce crystals coexist with supercooled
o Important in tropical warm clouds; liquid df“Pl'?t-f' )
rain can form even when the cloud ~ ® Saturation vapour pressure is lower over
top is too warm for ice ice than over liquid water
o Deeper tropical clouds may also o loe grows at the expense of droplets;
e I ' falling ice can melt into rain in warmer

air below 2
o Below 0°C does not automatically mean  (warm and moist)
every cloud droplet is frozen

THREE MAIN LIFTING MECHANISMS MEASUREMENT

. T o

. : . : e Rain gauge: measures
Convectional Omﬂmph': 'CY"'ID'"Z‘ ! Mrsen rainfall amount
. R : describes a o Isohyet: line joining
T 1‘ C W% 1 seasonal wind places of equal
| /j J : ;ﬁﬂim- 1}0’6 a precipitation
. J fokrth litking e Drizzle drops: about
— - Y | = - t in cyclones, | mechanism . Y mF. i
surface heating Wb Jovse fnﬁi.:lm: Fizn::ﬁi : 0.2-05 m:[ ; raindrops
lifts air moist air upward temperate cyclones : rarely exceed about 6 mm
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THREE TYPES OF RAIN
The lifting process is the key C P e

(1) CONVECTIONAL . et X

o Sun-heated surface warms moist air = , .

air rises, expands and cools = cumulus j o o
Warm, ma[sf i
/ . a:r' rises 4 o S

clouds build L
* Usually heavy, short-lived showers; Hz:meszﬁ s

thunder and lightning may occur

o Typical: equatorial afternoons and
summer continental interiors

(2) OROGRAPHIC / RELIEF

INDIAN EXAMPLES
o Western Ghats: Arabian Sea

- . .
* Moist wind meets a mountain Wit : 0 monsoon winds rise on the
and rises cooling, condensation I . Leeward: western, windward slopes;
! ; ; and areater rainfall /% ' descending air warms; heavy rain, often over
 Windward: cooling, condensation gre . elative mw? fals 250 cm annually
and greater rainfall / and rainfall is lower

o |nterior Deccan east of
the Ghats: rain shadow,

but still receives rain

» Khasi Hills, Meghalaya:
strong uplift of moist winds;
Mawsynram and Cherrapunj[

e |eeward: descaending air warms; t'-'-'““i i/ 25
relative humidity falls and ?no:‘ sed / :
rainfall is lower _

e Rain shadow means drier, not ,.-# A

necessarily rainless

forces warm air upward

SR v : v d are exceptionally wet
Wiﬂd“'ﬂrd side Luhrar sSae . Eﬂlﬁ{ﬂ“ ﬂmﬂunf& Vair b
fuelter) (drier) location and year 4
@ CYC TEMPERATE CYCLONES 4 TROPICAL CYCLONES
* Temperate cyclones: warm air (Frontal) i (No fronts) ¥
rises over colder air at fronts e Cold ‘FT‘?;H . 1: m :n':c air
o Warm front: warm air glides warm air glides forces warm air | and rainbands;
above cold air above cold air > upward \ i very heavy rain
- . : : 7 L. can occur
Cold front: advancing cold air \ j ""1'1 o .

* Tropical cyclones: strong moist-air
ascent in the egswali and rainbands;
very heau:f rain can occur

* Do not apply a frontal explanation Cold air ==  Cold air
to all tropical-cyclone rain
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WHERE & WHEN RAIN FALLS

Broad patterns, with regional exceptions

T e e o e =

WORLD PATTERNS T Tt T

e Rainfall broadly decreases from equatorial o ap O N AL e e —
regions {‘nwa.rdi the poles, but circulation 45 65,_” r.fe:.{;:. B B r&t 'y
and relief create major exceptions 2 “‘-~---H“,___L__ﬁ_______-ﬂa;f:v_;

o (Coasts generally receive more rain than '25°-40°N Drier Wetter
continental inteiiors; oceans generally / _.3 --i_f_‘ymw_esf e =P in f’_‘"t_,_’;

receive more than land

® 35°-40° N and S: eastern coasts wetter;
rainfall decreases westward

® 45°-65° N and S: westerlies reach western 3 _
marginsd{-‘irst; rainfall generally decreases i e e _
eastwar 35°-40°5 Drier el
e A coastal mountain barrier makes its o et e

moist-wind-facing side wetter and its lee o_spe —;;;ﬁg vri_.g.r.
side drier : » _65. _s__ in west = =P iy east

o e e s e . T e

BROAD ANNUAL RAINFALL BANDS e

equatorial belt; windward western-coast mountains in the cool temperate 2ome;
B monsoon coasts
i»_l_ﬁﬂ_—_mﬂ em:  interior continental areas
50-100 cm: central tropical lands; eastern and interior temperate lands
unﬁ*ﬁﬂm ~ continental rain-shadow zones and high latitudes

Rainfall bands show broad patterns; local conditions can differ.

SEASONS MATTER AS MUCH AS TOTALS

Equatorial Mediterranean Tropical monsoon

e

Marine west coast

& i - : A (TR Py e =
rain in every month, hot dry summers; heavy rain mainly in summer, rrmipit‘ﬂﬁoh throughout
often afternocon mild rainy winters: usually a drier winter; he year; about 50-250 em;
thunderstorms about 35-90 cm annually ' local exceptions oceur many areas have a winter

PAXI LM

Moﬂsoo” + RELlEF + CYMNES ® Seasonal wind reversal supplies moist air;
j & mountains and monsoon n'.tpressions. help
=T

produce rain

e No sin?Le annual total tells us how evenly
rainfall is spread through the year
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DRY REGIONS & RAIN RECORDS

Always name the mechanism and the measure

Leeward air
Mpoist air ¢ ¢ descends, warms
Fog_ Cal Sy, rises, cools “""*" ﬁp/r... \ and becomes dry

with little rain and rains ‘ n

Cnl'd coastal _ _...-r_‘;";?} Pt = Sl s - A S
: e o Coastal deszrt . z - o "
NHY DRY REGIONS FORM DESERT CONNECTIONS
o Subtropical highs: descending air Warms o Sahara + Australian deserts: subtropical highs
and suppresses clouds o Atacama: Humboldt Current + South Pacific high

+ Andes b!ocking Atlantic moisture
o Namib: cold Benguela Current

o Patagonia: east of Andes, sheltered from
o Rain shadows: leeward air descends and warms Pacific westerlies

s Great Basin: rain shadow of Sierra Nevada
and Cascades

o Thar: monsoon desert; weak moisture penetration
» Kalahari: semi-desert; winter high pressure

WMO RECORDS: DIFFERENT MEASURES

Mawsynram, India:  Asia’s highest average annual precipitation — 11,872 mm over 38 years

e Cold currents: stabilise coastal air; Fag can
occur with little rain

o Polar regions: cold air has little moisture;
precipitation is low

- Eain gauge
Ehermpunji, India:  werld 12-month rainfall — 26,470 mm, August 1860~ July 1861 Measures
rainfall over
Eherrapunji: world 48-hour rainfall — 2,493 mm, 15-16 June 1995 different

time durations | 3

Foc-Foc, La Réunion: world 24-hour rainfall — 1,825 mm, 7-8 January 1966; Cyclone Denise

24-hour i\
Arica, Chile: South America's lowest annual average — 0.76 mm over 59 years 48-hour \4
Arica: world's longest dry period — 172 months, October 1903~ January 1918 12-month I
Wadi Halfa, Sudan: Africa’s lowest annual average — less than 2.54 mm over 39 years A n-.u:r \

* Compare rainfall records using the same measure, perim:l and g:ugmphic scope.
RECALL * Average rainfall # a single 12-month total # a 24-hour extreme
o= o Record-list date: July 2025

iaswithdrravi.com
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AIR MASSES. SOURCE REGIONS

(AN AIR MASS |
LA large body of air with little horizontal variation in temperature

and moisture at a given altitude.

(SOURCE REGION — AIR MASS |
e A vast, uniform ocean or plain + sufficient time in contact — air acquires
the 5ur{:ace.5 temperature and moisture.
e Subsiding air and slow movement favour formation.
o Subtropical high-pressure belts supply tropical air; polar regions supply polar air.

Subsiding air Air acquires Subsiding air Air acquires
source ternpem’ture SOUrce tempam‘]:ure.
,l ,l 1 a.nd moisture, l l .E I{ nnd moisture.
aRMAss )\ AIR MASS \
A
=-'-£ C T R/ (7 e ge e e S -'

Continental source: generally dry Maritime source: gene.mlly moist

3 L Fal
Long residence over a uniform surface Long residence over a uniform surface

( DECODE THE NAME |

An air mass name has
two letters, e.g., cT, mP.

ra

-
First letter: moisture (small letter) Second letter: temperature (capital letter)
¢ = continental = land = dry T = tropical & warm / hot
m = maritime = ocean — moist P = polar = cold

A = arctic / antarctic = very cold
rr Sy —_—
Additional information
e Small first letter; moisture. REMEMBER
o Capital second letter; temperature. The name describes the source
o Some classifications also use E for region, not the destination.
| equatorial air. |

@iaswithdrravi - Day 12 - Topic 115 - 1/7
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FIVE COMMON AIR-MASS TYPES

(1. mT - MARITIME TROPICAL | ;

| Warm, moist air o Warm tropical / subtropical oceans —

from tropical / warm + moist.
5ubtruplca. oceans ‘
&7y : _keAmeinTE o Example: Atlantic near Azores-Bermuda.

:;._ — = W . tm = f;ﬁ; 5 s Source region | o QOver a cooler sea: stable air, low cloud,
j—— arm oo urﬂlﬂﬂﬂ“ . -
{9.5 Aﬂnnrqr. near Azorer.F Bermuda) L drizzle, hill Foﬂ )
[z T CONTINENTAL TROPICAL | - <
Hot, dry air o Subtropical hot deserts — hot + dry.
‘From 5ub‘trn ical § i i
ptrng o Examples: Sahara, Arabian Peninsula,
:-"""m = .. /jﬁr central Australia.
| ) - Subtro ical hot desert o Hot dry days; visibility may be poor.
{zg Sahn.m Arnl:-mn chmmla central Australia) " )
[3. mP - MARITIME POLAR?—____— = 7
' Cold, moist air i o Cold high-latitude oceans — cold + moist, |
/_\-\ \:me high-latitude aceans _.-’-'f /// Warmer seas | @ Example: air crossing the North Atlantic
VAN, T e I I & iﬁtﬂﬁ;‘:‘ ii from Greenland / northern Canada.
== ol hlgh-lahiude ocean —— ~ | o Warmer seas destabilise it = showers.
_ (e.g. air crossing the North Atlantic from Greenland / northem Camu{a)

(4. cP - CONTINENTAL POLAR |

: §
Cold, dry air e Snow-covered high-latitude continents —
from snow-covered - id + 4
continents cold + dry.
5 e g WP R IR N e Examples: Canada, Scandinavia.
Snow-covered high-latitude continent o Clear winter skies and severe frost.
L (e.9. Canada, Smmilmvm) [ J
[5 cA + CONTINENTAL ARCTIC | —— )
) wrw,rdculd dry mrd ol o lce- and snow-covered LAND in the
. rom ice- and snow-covered land Arctic region and Antarctica — very cold + dry.
'f"“‘ﬂ—.. Sl . - "
G = 2 = — —‘r ){_ﬁ"_ e Examples: northern Siberia in winter.
= lce- and snow- WE:TJ::E e.l:‘n tfl:uei; ;:,:’:tll:l: ;Tgi:::land Antarctica : Colder than cP. J

CLASSIFICATION CHECK )

o The five examples shown are not an exhaustive classification.
e Bergeron classification also recognises maritime arclic air.
o The Arctic is a region, not a continent.
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AIR MASS MODIFICATION & FRONTS

AIR_MASSES CHANGE ALONG THE JOURNEY |
o Sea track — evaporation adds moisture, especially near the ground.
o Long land track — air stays dry.

o Cold air over warmer ground /sea — heating from below — less stable — rising air
and showers.

| Warm air over cooler ground / sea — cooling from below — more stable.

COLD AIR OVER WARMER SURFACE | ( WARM AIR OVER COOLER SURFACE |

: Warm air
E:dﬂe!:s;";d der) (less dense, warmer)
Ty More stable
Irf:":l’l;‘lf.f I; .1 J-‘!-f .-'J .;l- ! r.r':;i:i.r rlr (mnuag:ﬁpn SHPPI'Q-SSG&)
Heatin ',"J'J fr:I‘Jr'i Rising air Cﬂ"““ﬁ
from below """ and showers ! From below !
il (AT RRN T alss shlie bl aads ) sl ik - LY T T aals * * I\.l . _1-“-'.-‘... - ‘;.h;.&.-
Warmer ground / sea Cooler ground / sea .
[ (higher temperature) ] (lower temperature) g
( BERGERON SUFFIXES | [ FRONT = BOUNDARY ZONE | .
= o e Different air masses meet across a temperature
k = :Il" :u;ier than the surface below, and density contrast
¥ ! o Frontogenesis = formation of a front.
W = air warmer than the surface below, e Middle-latitude fronts: steep temperature /
e.q. mTw. pressure gradients, abrupt weather changes,
uplift, clouds and precipitation.

L= - N

NAME FOLLOWS THE ADVANCING AIR [AT BOTH MOVING FRONTS, WARM AIR RISES

e Cold air advances — cold front. e Cold air undercuts; warm air rides up.
o Warm air advances — warm front. e A modified cP air mass does not become
o Neither replaces the other — stationary front. tropical merely by crossing warm water. )

S : : Warm air rises

p e e Nt L

@iaswithdrravi -+ Day 12 + Topic 115 - 3/7
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COLD FRONT vs WARM FRONT
(COLD FRONT )

— N

o Advancing dense cold air undercuts warm air — rapid uplift. (Symbol:
o Steep slope: about 1:50 to 1:100. Often up to twice as fast as a warm front. \ Blue triangles point '
o Cloud: cumulus; towering cumulonimbus may develop. in the direction |
e Rain: heavy showers in a narrow band; thunder, squalls, sometimes hail; of movement.

ends abruptly. :
o After passage: temperature falls, pressure rises, wind shifts; skies clear,

some showers possible. \ =y

anering .
cumulonimbus

(may develop)

Advancing

dense cold air e
(cold air)

ki 5

/J
Warm air
¥ “ Lxﬂ\\ (warm air)

Cold front at surface

(WARM FRONT )

o Advancing warm air glides over retreating cold air — gradual uplift. Symbol: )
o Gentle slope; slower movement. Red semicircles point
o Cloud sequence: cirrus —» cirrostratus — altostratus — nimbostratus. Cloud base lowers. | in the direction
e Rain: drizzle, then continuous rain over a wide belt. of movement.
s After passage: temperature rises, pressure steadies; rain stops and cloud thins. B —_—p
. TREY A
Cirrostratus Ei_r_ms
Nimbostratus g "f . ——
Advancing T ' e
warm air Retreating
(warm air) cold air

(cold air)

Rran

Tl e My
aay) e oy

Warm front at surface Schematic; not to scale

[( ONE RULE } | o Warm air rises; the advancing air gives the front its name.

FOR BOTH
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STATIONARY & OCCLUDED FRONTS

[ STATIONARY FRONT |

Cloudy skies; rain or snow

"o Neither air mass replaces
the other; the front stops
mwing.

o Cloudy skies; rain or snow

o It may weaken or become
a cold or warm front.

S

may persist along it for days.

may persist for days.

E ."—'1:,1?7‘_%
R,

o HiAT L S

Cold air LT PR R
. | ! I

L/ ‘rf',"jf!: 4

’ Stationary front

[ MAP SyMBoL |

(no net advance)

e "M\ Warm air

Alternatin
and blue Eriangies on

OPPOSITE sides of the line.

red semicircles

‘vA_v_A_}

" OCCLUDED FRONT |

a warm front.

o The warm air is lifted off
the ground; colder air occupies
the surface.

e Weather combines cold- and
warm-front features. Cumulonimbus
or nimbostratus may bring
precipitation.

o After passage: usually clearer
and drier. A mature low begins
to weaken as its warm-air

supply is cut off.

—

o A faster cold front catches

[ Formation of an occluded front (3 stages)

( 1. Before Er.lusici. ) & Eiuri_ng ucdusinn_}

ey — - s i
= - { Warm air A

lifted
o

S T i s o

A faster cold front
cotches a warm front.

The warm air is lifted
off the gruund.

&. J_ﬂ\thr_rucclusiun

I Warm air
- (completely above

Colder air occupies
the surface.

OCCLUSION CUE |

MAP SYMBOL |

Purple triangles and semicircles
side of the line,

on the SAM
facing the movement.

_A_A_A_A_A_J

Warm air fully lifted
above the la.mr

—3 occlusion.

surface

—

LLIFE-CYCLE LINK |

Stationary boundary can begin the sequence; occlusion develops late.

J
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POLAR FRONT & CYCLONE LIFE CYCLE

( POLAR FRONT |

| o Boundary of polar and tropical air in middle / high latitudes,
{ generally poleward of about 30° in both hemispheres.

o Temperature contrast supplies energy; the polar-front jet is associated with it.

(LIFE CYCLE OF A FRONTAL (POLAR-FRONT) CYCLONE )
|1 STATIONARY BOUNDARY || 2 WAVE DEVELOPS  |[ 3 MATURE Low |[ 4 WEAKENING |

| Warm equatorward air An upper-air disturbance Faster cold front catches | Warm, moist air is lifted
meets cold poleward air, || creates a kink: a warm front || the warm front — | off the surface; the low
| and cold front develop. occlusion. loses its supply and
dissipates.
Cold ‘e Cold ~—_

(polar air) — .

(polar air) By

A | E R |

tropical ai Warm
Crmea Y (tropical air)

(tropical air)

(tropical air)
Stationary front Developing wave Mature cyclone Occluded / weakening stage
(plan view) (plan view) o (plan view) (plan view) o
( POLAR-FRONT THEORY (INDIA CONNECTION |
o Bergen / Scandinavian school: Vilhelm Bjerknes o Extra-tropical cyclones generally move west — east.
led the work. o Western disturbances originate around the
o Jacob Bjerknes linked fronts to depressions (1919), Meditgrmnmn: win‘l:ﬂr'min over north-west plains,
o Bjerknes-Solberg life cycle (1922). snow in the western Himalayas.
o Tor Bergeron explained occlusion. o Frontal distinction: extra-tropical cyclones have
L N a clear frontal system; tropical cyclones do not.
Extra-tropical cyclones / Western disturbances TR T
Mediterranean . W e » (snow) E
(source region) Winter rain
e e e e - . over north-west plains :
i o e == e == . |l.J "'.-'.-"'.‘,'r 7 T

L A
Origin around S = _
the Mediterranean
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A FRONTAL DEPRESSION PASSES

(A FRONTAL DEPRESSION |

sector between them.

Ii‘antal depression is a mid-latitude low with warm and cold fronts and a warm |

( CROSS-SECTION THROUGH A FRONTAL DEPRESSION |

Cold air
behind

 Cumulonimbus

oy

iy

Few / thin stratus

Warm sector

—

g l—

—=

Altostratus

Cirrostratus L

(A GROUND OBSERVERS wEATHER SEQUENCE |

AHE.MJ OF WARM | FRONT @ COLD FRONT BEHIND COLD
® WARM FRONT | PASSES | WM. }l| PASSES _‘l ( FRONT ]
Ciorls ~ Altostratus - | =
S . Stratus / 3
: . Stratocumulus |
Cirrostratus Seiigh . Cumulus

e
T iy

o High cirrus, then

cirrostratus.

r?'lr'“-!" r -llf"

b
Aifnstmtus >
nimbostratus;

® Stratus / stratocumulus

may remain; cloud thins.

* Towering cumulonimbus.
* Pressure rises.

o A few small cumulus.
o Pressure keeps

e Pressure falls cloud base lowers. | o pressure steadies. |4 Temperature falls. | rising.
steadily. . e Pressure ‘Fails.. i ares « Heavy: downpours, o Cool -air:
e Temperature rises. | ® T*T“F‘"“*“m "1S€S- | o Rain stops; mostly squalls, possible . Ganeml}y fine,
* No rain yet. o Drizzle =% fine. thunder and hail. with a few showers,
continuous ramn.
) 1 ) - 1 1 (R
Pressure  Temperature | Pressure Temperatwre | Pressure  Warm | Pressure Temperature | Pressure  Cool
falls rises falls Fises steadies air rises alls rises air

[ LINK THE CLUVES |

®

Widasprand steady rain
— Warm front.

@

Brief heavy showers
— cold front.

Warm air aloft
— occlusion.

—

Diagrams schematic.

]
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OUR WORLD: LAND & WATER

(SURFACE BALANCE) |
Land )

o Ocean = T0% - 361 million ki | £ 299
e Land » 29% - 149.7 willion km® [ 497 il b
o Seven continents; five oceans. Ocean

[ PACIFIC ALONE > ALL LAND |

Pacific Ocean area
168.7 willion km*
7

Total land area

149.7 willion km®

e
g ?&51lln'lnllllr.'n'llm'tz "

T
w

( CONTINENTS BY AREM

1 Asia 144.61

2 Africa | 30.37

3 North America | 24.23

4 South America | 17.81

5 Antarctica q 1 14.20 o Areas in million km?

6 Europe _ 1 10.00 e The Australia figure

7 Au.‘)'tl"ﬂﬁﬂ f Oceania | 851 ihCludES I’lEﬂl"l‘Jﬂ iSlﬂ.I’ldS.
( HEMISPHERES ' [ MAXIMUM-LAND HEMISPHERE )

e Most land lies in the [ [ 1945 determination: centre at Nantes, France.

Northern Hemisphere. ' | o Contains 80.1% of the world’s land, yet its own

o Australia and Antarctica surface is 53% water and 47% land.
lie E,ntiraIH in the ;
Southern Hemisphere.

o This hemisphere contains
80.1% of the world’s land.

o Tts own surface is

[ 2 ) . 53% water and 47% land.
Most land is north of e s s -
‘thg E t ty— 1945 figures : _I
qua or. Opposite water hemisphere: centre near New Zealand’s

lce
A 5% (o About 89% water,
6% dry land, 5% polar ice cap.
o (Centre near New Zealand's
Buuntg Islands.

Australia and Antarctica
lie entirely south of it.
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ASIA & AFRICA: PHYSICAL FEATURES

{ASIA : LARGEST CONTINENT | )

( AFRICA : SECOND LARGEST |

o Area: 44.61 million km?; [- Area: 30.37 million km?® W
about 29.8% of world land.
ili i
| HIGHEST: Evggggr_] E;;;%st [HIGHEST ! KILlMANJARﬂ] i 5:}"5:“ “:'
Everest, Himﬁln;’as; "/ m Kilimanjaro, ¢

8,849 m.

Joint Nepal-China
measurement (2020): -
8,848.86 m.

Himalayas

L
T A
I < A
1
2 bt
L 1
F

( LOWEST EXPOSED LAND |

Dead Sea shore,
about -430 m.

( LONGEST RIVER )

Yangtze / Chang Ji iang, =
6,300 km.

( LARGEST DESERT |

Arabian Desert

Arabian Desert, 2.33 million km* Gobi Desert
2.33 million km?; Tegeed o 1S plmbl
larger than the Gobi ?:f - e
(1.295 million km?). L = T : L__—_-.:_'_-_;‘if:‘;-_i-:
: Tibet Plate

[PL"TEAU TIBET) 25 mlillinn k:n‘,n;‘ﬂm m
About 2.5 million km? ) Ty
and 5,000 m; T e g
world's largest and ~— _r gl

highest plateau.

5,895 m.

[ LOWEST |

Lake Assal, — ==
Djibouti,
about =153 m.

(LONGEST RIVER ) e

Nile,
traditionally
6,650 km.

[ LARGEST HOT DESERT |  Sahara Desert
9.2 million km®

Sahara, o | .
9.2 million km?, ‘n_f‘* e o
e S OS t

( NORTH-WEST RANGE |

Mlis Mountains
Atlas Mountains. S

Ethiopian Highlands

( HIGHEST PLATEAU

Ethiopian Highlands, =
the “Roof of Africa”. =

(Roof of Africa)

 CONNECTION |

\

Africa and Asia are joined by
the Isthmus of Suez.
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THE AMERICAS: PEAKS To RIVERS

f(—— - - o)
(NORTH AMERICA - THIRD LARGEST | | [soum AMERICA - FOURTH LARGEST

o Area: 24.23 million km®. |1 e Area: 17.81 million km?.
o Highest: Denali / Mount McKinley, Alaska || ® Highest: Aconcagua, Andes, 6,959 m.

Range, 6,190 m. The same ﬁ"‘-’-“k US federal o Lowest: Laguna del Carbon, Argentina, |
usage restored Mount McKinley in 2025. about =105 m.

|
o Lowest: Badwater Basin, Death Valley, |! o Longest river: Amazon, about 6,400 km.

about -86 m. . i
e Longest river system: Mississippi—Missouri, o Largest desert: Patagonian, 0.67 million km?.

6,275 km., | e Altiplano: intermontane plateau, mainly Bolivia /
o Largest wholly continental desert: Great Basin, Peru; largest extensive high plateau outside Tibet.
0.49 million km®. Polar Arctic Desert also
reaches the far north. Reoncaya
o Lava plateau: Columbia Plateau, USA. 'f

Denali /
Mount McKinley
| 6,190 m

L ltiplane
b/ Rk [h\temurgm platess)  Patagonian Desert
Y (0.67 million km®)

1 Lngmudeitwbo'ﬂl

Columbia
, Plateau Great Basin

v (lava plateau) (0.49 million km®) Badwater Basin
b w‘-

=105 m

Maskn ngu..

[Mtssmlppl-ﬂtssaun River Sy'stej ‘ Lmnzoﬂ River (ahaut 6,400 km} J

(6,275 km)

|-L‘ =

N | - RSP ', =
Ty, ~ Mississi = N -. *;':‘ = "'
{rﬁf’fﬁtﬂﬂ) A ﬁ , ,-__ 1\ .
E o et s s S (main river)
A — ,_.II | x : i —
{ CONNECTIONS | = (

| [ Isthmus of Panama | o [ Bering Strait

¢ Bering Strait separates Asia and North America.
About 85 km wide,
Links Arctic Ocean to Bering Sea.
Ice ages exposed the Bering Land Bridge.

o Arctic Ocean .
2. Strait
[uhw? 85 km)
>

e Isthmus of Panama joins the two Americas.

Caribbean Sea

Isthmus of Panama

Nnrt_h
America South
America

i

J e Bq.rmg Sea R
Pacific Ocean ring Land Bridge ;
pos;? during ice dges) o

o= = —
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EUROPE & AUSTRALIA: BOUNDARY CUES

(EVUROPE - SIXTH LARGEST )

o Europe + Asia = Eurasia,

e Area: about 10.00 wmillion km?. ) The Ural Mountains mark part of the
o Highest: Elbrus, Caucasus, 5,642 m, conventional division.
when the boundary includes it in Europe. Ural .
Lists E.xdudiﬂg it use Mont Blanc, Europe Mountains Asia
(west) (east)

Alps, 4,810 m.
o Lowest: Caspian Sea shore, about -28 m.
o Longest river: Volga, 3,645 km.

%

e Only the polar Arctic Desert reaches — Mé}ﬂ; | Asia =
th F[’E MMM u&#j... rwﬂwﬁﬂm
L RERer Burape. ) Ural Mountains mark part of the
conventional division between Europe and Asia.
Elbrus
5,642 m Mont Blanc Only the polar Arctic Desert
4 4810 m Volaa reaches northern Europe.
y Caspian 5ea shore

ke

3,64
Eaa about -28 m

[ AUSTRALIA - SMALLEST couﬂusuﬂ oo s &

(o Area: 8.51 million km? in the Australia / (nighest paint)
Oceania list; includes nearby islands.

e Mainland high point: Kosciuszko,
Great Dividing Range, 2,228 m.

e lncluding New Guinea: Puncak Jaya,
Sudirman Range, 4,884 m.

o Lowest: Lake Eyre, about -16 m.

o Longest river system: Murray-Darling, 3,672 km. | Great Australian Desert

Wider continent
(including New Guines)

Great ‘Dw:dmg Range. o

; e Murray-Darlin Lake Eyre
® Grea’g Australian Desert: 1.37 _rmllwn km’. ‘ Uﬂrelsg:?P:tl:”grﬁT:;hria, 3.6);2 = 4 R i _';6 :
combined; largest named part is Great Victoria, out 0.35 million k')
about 0.35 million km?. B ‘Eﬁ o
o Western Plateau: ancient stable craton B g
L e i o ai St =
average elevation about 305-460 m. %ﬁ-'ﬂﬂf;ﬂ-_ e S

( READ THE DEFINITION |

[ Europe’s peak depends on its buundnr*,r; Australia’s peak depends on mainland versus wider continent.

@iaswithdrravi « Day 12 « Topic 116 - 4/8

IAS with Dr Ravi | iaswithdrravi.com 107



DAY 12 | TOPIC 116 | VISUAL 5 Back to index

IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE
Day 12 - Topic 116 - 5/8

ANTARCTICA: SURFACE vs BEDROCK

( ANTARCTICA - FIFTH LARGEST | ( EAST ANTARCTIC PLATEAU )

[ ] h 7

o Area: about 14.20 million km®; o A vast, high, ice-covered plateau.
larger than Europe and Australia. .

o Highest peak: Mount Vinson, o A smooth ice surface does NOT mean
Sentinel Range, 4,892 m. smooth bedrock.

o Largest desert: Antarctic polar desert, e (Gamburtsev Mountains are a known
about 14.2 million km?®. mountain range beneath kilometres of ice.
Deserts need not be hot. ] & !

(ICE SHEET CUTAWAY: GAMBURTSEV MOUNTAINS (EAST ANTARCTICA) ) ;
High, smooth ice surface East Antarctic Plateau

e e ———— S—
-_-—-—'-._'_--

Kilometres of ice lce sheet

A known mountain range

beneath kilometres of ice. J

(TWO DIFFERENT “LOWEST” RECORDS (AT SEA-LEVEL DATUM) )
irDa_ud f;ea_siioﬁ. Asia:_aimut 430 m i;el_uw sea |eve] J '. {_ C“b";):’;ﬂ';“ii‘; li"%“‘gaﬂﬁlm“ﬁ;"i ﬂ“::""-lﬁ‘“f
: === =_ ! r ut 3, below sea leve J

i

e e __J_S‘_‘LEEE@L.(QE} .......... : - _Bemn_n Glacier (ice cover) .

L About | N Sea level (0 m]_._

Exposed shoreline 430m 920200 | SEEEResE—E = SiEaeesssaaE !
{ below sea level About lee £

AT e 3,500m |
Dead Sea shore / lake surface o0 s Y : l_:elaw sea 1e-,_yrg._| y
oy 0 £ - oot

|
1
1
1
|
1 Qs N
1
|
i
|
1
|
|
|

_ Cnnyoﬁ under mﬁ a'izr
——— (covered by ice)
e Dead Sea shore, Asia: about 430 m below sea level | ® Canyon under Denman Glacier, Antarctica:
— exposed land. | bedrock about 3,500 m below sea level — covered by ice.

[ Do not confuse exposed land with subglacial bcdrock.]

e =,

( DESERT RECORDS AND OTHER FACTS | = \
o Largest desert overall — Antarctica, polar. % %
e Largest subtropical / hot desert — Sahara, Africa, 9.2 million km". I‘nss-lm IS Joe. EENUMARDS
o Australia and Antarctica are the two continents entirely south of the Equator. b il
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FIVE OCEANS: AREA & DEEPEST POINTS

(RﬁiNK BY AREA + MILLION km* ] N Percentages are shares of ocean area.

Rﬂnk | Ocean Area (million km?) Share of ocean area |
2 Pacific - 168.72 1 46.6%
2 Atlantic |  85.13 _| 23.5% -
3 Indian _ 70.56 19.5%
4 Southern 21.96 6.1%
| 5 Arctic 15.56 4.3% |

DEEPEST-POINT MATCHES |

Pacific — Challenger Deep, Mariana Trench, about 10,935 m.

Atlantic — Brownson Deep, Puerto Rico Trench, 8,376 m.

Indian  — Sunda / Java Trench.

Southern — southern end of South Sandwich Trench, 7,434 m in the expedition list.
Arctic — Molloy Deep, 5,550 m.

( DEPTHS VARY BY SURVEY )

o Challenger Deep: about 10,935 m; other surveys list 10,928 m or 11,034 m.
o Atlantic: Milwaukee Depth, 8,380 m, is an alternative named depth in the Puerto Rico Trench.
e Southern: “Factorian Deep” is an expedition name; other lists give 7,236 m.

( LARGEST & SMALLEST |
u Pacific is largest and larger than all continents combined; Arctic is smallest. J

[0 6 6 o

[SEA- FLOOR CROSSSECTIONS (SCHEMATIC, NOT TO COMMON DEPTH SCALE) |

| PACIFIC OCEAN ATLANT]C »'JCEAN INPIAN OCEAN SOUTHERN OCEAN ARCTIC OCEAN

o  Brownson Deop | ™\ unda /3 ?"*tt"s'lni"df Molloy De

ee : ; o £ ¥,

Ao/ | B2 By A i Biind
\ o 5 5,550 m
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SOUTHERN OCEAN & PLATEAV TYPES

( SOUTHERN OCEAN: KNOW THE CONVENTION | 60° S

e Fifth named ocean: waters around Antarctica,
commonly coast to 60° S,
s US Board on Geographic Names:
recognised since 1999.
o National Geographic: recognised
in June 2021.
e [HO: omitted it from the 1953 limits; : e
. proposed 2000 boundary has not been ratified. f e et

SR

( MID-OCEAN RIDGES | Mid-ocean ridge

= Diverging T .
e— Plefe A e

o Submarine mountain chains occur in every D';f;?;"ﬂ
ocean basin. S e

» Mid-Atlantic Ridge runs broadly north-south Sy O Sk e e
for about 16,000 km. Deeane e Cckanc oruat
Magma upwelling }
{new oceanic crust
( FOUR PLATEAU TYPES | e
(1. INTERMONTANE PLATEAU | | [ 2. LAVA / VOLCANIC PLATEAU | i
s Enclosed by fold mountains. o Repeated lava flows through fissures.

e Examples: Tibetan Plateau; Altiplane. e Examples: Deccan Traps; Columbia Plateau.
y Intermontane Platenu Repeated
lava flows

i

L J i : M_qg_mg__ﬁgn; ‘r'iss;:r-z T _J
[ 3. CONTINENTAL PLATEAV | | [ 4. PIEDMONT PLATEAU | |

o Broad plateau away from bordering mountains.

o Example: Antarctic Plateau in this four-type scheme.

o Underlying bedrock includes subglacial ranges.
Continental plateau

— *

o Mountains on one side, plain /sea on the other.
o Example: eastern United States.

=, lacial ran
P N o in VY
= - et o3 :

e e - F iy

Und::r!ying_'li;edﬁk_ i |
COMPARE THE PROFILES REMEMBER
o Intermontane = between mountains. o Al profiles schematic, not to scale.

s Lava = stacked flows.
s Piedmont = mountain foot.
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WORLD RECORDS: MATCI-I THE MEASURE
[ HEIGHT & DEPTH |  Seqarate sites; schematic, ot to scale

Everzsi‘  Challenger Deep  Dead Sea shore = Denman Glacier
o Highest point: Everest, Hlmalayas 8,849 m. 8,849 m 10,935 m -430 m canyon

o Deepest ocean point: Challenger Deep, Pacific, “3;5:‘?::!]
about 10,935 m.

o Lowest exposed land: Dead Sea shore, Asia,
about —430 m.

o Lowest subglacial land: Denman Glacier canyon, BEARE s N
Antarctica, about —3,500 m.

e L5 :
I:_LAKES & ISLAND ] Lake area  Lake derth Freshwater volume Largest island |

(Caspian Sea) Baik Baikal (Greenland)
o Largest lake by area: Caspian Sea, about " M_i % ey i :
371,000 km?; an inland salt lake despite

its name.

o Deepest lake: Baikal, Siberia, 1,637 m. E iisﬁfu 4
o Largest freshwater volume: Baikal, a5 ) ety
about 23,600 km? S
Inland salt lake

. Larges’t island: Greenland, Narth Atlantic. desp:te its name.

[RIVERS LENGTH IS NOT FLOW |

| o Traditional longest: Nile, about 6,650 km.
s Amazon length claims vemain disputed.

o Largest average discharge among the

worlds longest rivers: Amazon,
about 230,000 m¥/s.

(PLATEAU & DESERT)

o Largest / highest plateau: Tibet, Area = 2.5 million km?
about 2.5 million km?, about 5,000 m_‘ . !
o Largest desert: Antarctica, polar.

. Largest hot desert: Sahara.

., Largest average
discharge a
the world's

longest rivers.

. : Largest desert Largest hot desert
. Tibet (largest / highest plateau) {p:?tm:tim] rBEStham]

35“"1“-..__:_

About _é;_“-‘
5000m = e

Polar. Hci:-. -

( READ THE METRIa( Lake area # lake depth # freshwater volume.

River length # discharge.
Exposed land # land under ice.
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CYCLONES: LoW PRESSURE & ROTATION

A CHc,lune is a wind system around a centre of LOW pressure. "CORIOLIS 5EFLECTIﬂN )
Air converges at the surface and rises.

o Northern hemisphere:
Two kinds: moving air deflects RIGHT.
e TROPICAL cyclones draw energy from condensation over warm seas. | Southern hemisphere:

e TEMPERATE [ EXTRA-TROPICAL cyclones form along fronts in middle |  moving air deflects LEFT.
and high latitudes. i J

CYCLONE ROTATION
Northern hemisphere:

Southern hemisphere:

ANTICLOCKWISE. i CLOCKWISE. | T}u deflection makes air
Ricing. #ir ; Rising air ' circulate around the low
Surface winds (low pressure) ! (low pressure) Surface winds | instead of Hawing straight
canve.rge 1 cunve.rge. 1| I n ‘|'G t ‘I'
’rownrds? T T— ] __111 _ )mﬁsjm" :
W LYy (¢ L?/ a
. + 4 E . o E
ANTICYCLONE = HIGH PRESSURE . TORNADO _
Sinking air | R IR " L
(high Pr%ssur‘a} ® Air sinks and diverges | . ~ . ;ﬂsﬁn:s? m a
af the surface. : = g severe thunderstorm,
Py ith very low
» Rotation is the reverse: wim very o
Surface winds l 1 clockwise in the north, RS ni' ol
diverge away aiticlockwice. in the south. o Usually middle

latitudes.
o Over the sea:
o waterspout.

{REMEMBER! ‘ low = convergence + rising air; ‘ Related: Coriolis, Day 5 Topic 44; }

high = divergence + sinking air. thunderstorms and tornadoes, Topic 894.

cyclone; commonly

from cenfre. ' :
i‘ ’ ”(;;‘, H \*_.) e Usually weaker than a E
-— o o i :
/ \_) dry weather. :

!
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TROPICAL _CYCLONES: THE FORMATION RECIPE

Violent storms originate over tropical oceans and move towards coasts.

FIVE FAVOURABLE CONDITIONS SUPPORTING CONDITIONS
1 Warm sea water, generally at least  (provides heat and = © Sea surface ot least 26.5°C;
26.5°C, moisture) warm water extends to at least
2 Presence of the Coriolis force. (gives rotation) : :‘b'{“I 5'? dr;t dTPﬂTair e e
oist middle-lev .
3 Small variations in vertical wind speed: (keeps system nbu:e the s?.tr{a:s.
low vertical wind shear. organised)

i o Vertical wind shear below about
4 A pre-existing weak low-pressure area (initial disturbance) =~ 10 M/s (20 knofs).

or low-level cyclonic circulation.
CONDITIONS WORK TOGETHER

5 Upper-level divergence above the  (removes rising

i ir aloft) Warm water supplies energy, but
sea-level 5"’5”"." ol mmsi{':ure rotation, a dlsi'u?i'vjance
Height and favourable wmds must also
{ap;?rox.] 5)) Upper-level d"‘"“'&ﬂ'ﬁf support organisation.
15 km — P eI st Ain g U Fzr-ieue{
-" ‘_n: 4 . B p ivergence
10 km 1 % “ - Low ertical wind shear '
Ty Aiompn maime

. cnrculnhnn remain organi
"2 Coriolis force (‘5—’
5 kw1 gives rofafion. L v

— | —
|
* —» | -""H
= g 1
(middle level) o L > | _
——p : -
—, —

4 Pre-existing weak « ﬁ area with 4
low-pressure area or ) rising moist air
1-2 km low-tevel cyclonic é .
(low level) circulation. |

Inﬁaw u.‘l' sarfamj____ﬁ ﬂ..‘t Inflow at surface
svﬂll.ﬂfil- = — _-.___ ._ e .

extends to at least =
about 50 m dapﬁi —

1  Warm sea v.rmr, generally
~ at least 26.5°C.

==

= e Heat nnd moisture = .
7 Cariolis force = 0
WHY NOT AT THE EQUATOR? ':1 :qu'::';; LATITUDE AND RﬂTﬁTlﬂN N e

Coriolis force is zero at the equator. Tropical cyclanes generally within about
Winds Flow info the low and fil it instead f SHON i o ot form within about -E304 0¥ Skt

<—| into the low

of intensifying the circulation. }, ) y and il it 5° latitude of the equator. of equator.

5u

v
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INSIDE A TROPICAL CYCLONE

Condensation OVERHEAD VIEW
THE ENERGY ENGINE 5 T,E.mﬁf (SPIRAL STRUCTURE} -
Warm sea supplies moisture —> water vapour ™ _ me rain
rises —> condensation in fowering cumulonimbus /‘j k| '| - \é/
clouds releases LATENT HEAT — the storm g L w
intensifies. Warm, meist ¢ Storm

air rlmK LA 'an:n-i' intensifies

Warn 5a sigps
moisture (water vapour)

_ about 30=60 km.

EYE
Calm centre with subsiding (sinking)
air, light winds and fair weather.

IMD: eye diameter ranges from
8 km iow!@ﬂhnrmn?ost are

Ring ing around the eye with strong
spiralling ascent reaching the fmpupw.rsz.
Mastimum winds and torrential rain
occur here. Eye-wall winds can reach
250 km/h or more in severe storms.

| IMD: eye-wall width about 10-150 km,

{wunlswltr!
‘““"_“’“- ot J.....H_

SPIRAL RAIN BANDS

from the eye wall,

Curved bands of cumulus and
cumulonimbus cloud radiate outwards

Ting brmg heavy bursts of rain

" ADDITIONAL POINTS

MEMORY PATH
® Eye = sinking, relatively calm. | = @ Latent heat is the heat released
® Eye wall = skrmgas‘lr ascent, during condensation; see Day 3,
winds and rain. Topic 25.

@ Rain bands = intermittent
bursts around the storm.

® Do not place the strongest winds
in the calm eye.
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LANDFALL, STORM SURGE & WEAKENING

APPROXIMATE REGIONAL SCALES  STORM SURGE
o Ilustrative diameter: about LANDFALL = o An abnormal rise of sea level
600-1,200 km over the Bay of Bengal, | where the tropical cyclone as the cyclone crosses the coast.
Arabian Sea and Indian Ocean. crosses the coast. o It floods low-lying coastal land.
o Movement: about 300-500 km o IMD: a surge can reach
per dm_i. generally east to west 15-20 feet when all the
at low latitudes. surge-building factors are
© North Indian Ocean life (IMD): Movement at their maximum.
about 5-6 days. g (about 300-500 km per day) o This is not a height for

Generally east to west every cyclone.

Tropical 3 at low latitudes
cyclone . t‘h %
% '_'Li;‘,},-‘j i tnS:t;rzlg :e";ﬁth : Low-lying coastal land
.._r 9 .Il'_, . i 2T When o
N W LR surgp.;—huiiding factors peak (IMD) fimied by o sge
& ""-I‘-ﬂa_hj‘_: . O TN
Warm, maist air rises —3
from 1he ocean

o oL
? ? ? T 1 'i_
Supply of ocean moisture
and heat

RECURVING

o A cyclone may turn r.wnrd and then (‘;‘
eastward as the s’ceen winds change
Recurvature has no fixed 20°N boundary. ..J

o Do not confuse movement of the whole
storm with the much faster winds
circulating inside it.

(] Sinrm-surge. 'Fin-mims, wind damage and
heavy rain are different 'namrds

WHY LAND WEAKENS THE STORM

o Over land, the supply of acean moisture
and heat is cut off — rapid weakening
and dissipation.

o Friction lowers sustained winds, but
qusts can increase.

© Loss of the sea’s energy supply is crucial.

THREE-STAGE OCEAN/COAST/INLAND PROGRESSION
OVER OCEAN APPROACHING COAST AFTER LANDFALL
I:Deulnpmmt and intensification) ‘@ (Sturm mrﬁe builds) | {kaemns and dlssnp.::tmn}

_ Draws warm,
w moist air fram
" acean —+
 intensifies.

Supplg o*F acean mmtu

" : . e -
"~ Diameter: o Movement: 300-500 km el i Sk
e 600-1,200 km | F‘“ doy, FM“’-“! east to west @ Friction lowers sustained winds,
low " lafitudes | but qusts can increase
o Storm surge rmsts sea level © North Indian Ocean life: about 5-6 days
(15-20 feet at maximum — IMP). (ImMD).
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REGIONAL NAMES: SAME STORM FAMILY.

CYCLONE HURRICANE

Tropical cyclone: Indian
Ocean and South Pacific. |

F : _-ﬂ' _...=. _..‘_' 3
LI T
Tropical cyclone == 55
(Indian Ocean)

Hurricane
(Atlantic)

. Cgclaﬁe, hurricane and typhoon refer to the same broad tropical-storm type;

Hurricane: North Atlantic,
central North Pacific and

eastern North Pacific. | South China Sea.

TYPHOON

Typhoon: Northwest
Pacific, including the

the regional terminology changes.

DUST DEVIL: A DIFFERENT PHENOMENON

o T

-

A small rotating
- column of air

. (dust devil).
o

Strong surface
heat ing warms

Picks up dust,

the air near - sand and small
the ground. v o 2 -+~ debris from
\ G B e o /. the ground.
o el 5 =
. oSl e, :
= % - B S T e Y |-
" .\ § o =R e Ny ] P .
ot = )- J - Aol " pae % P .
h-'n_':-ﬂﬁ:{-e = o B -. T o, .I.. - ,‘__ = -t_:...
™, . "___?|, - - il : ie t ‘
e - - ase S g o=
o S i i

Dust devil (WILLY-WILLY) =~
(over heated land)

o A willy-willy is a dust devil:
a small rotating column of air
over strongly heated land.

WILLY-WILLY = DUST DEVIL.

e A dust devil is a small rotating
column over heated land; it is
not the tropical cyclone shown
in the ocean diagrams.

COMPARE THE PROCESSES

e Tropical cyclones gain energy
over warm oceans; dust devils
form over strongly heated land.

e Remember the Pacific split:
western = typhoon; eastern and
central North Pacific = hurricane.

(Western Pacific) o
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IMD WIND-SPEED CLASSIFICATION

IMD grades low-pressure systems by MAXIMUM SUSTAINED SURFACE WIND.

KNOTS km/h 4 <
mTEGORY (m.:m:ra s:isnt;im.d (ma:'.:rl:::; ﬁ‘tﬁnm , ﬁi, D=
s loni st 120 toots
uper cyclonic b
@ = toPrm J 120 and above | 222 and above | 4— 322 km/h.
Extremely severe - Super cyclonic
@ cgclunic gtorm 90 -119 167 - 221 ¥ i’;'g"ﬂmt; )nt
Very severe o [ (222 km/h).
@ cchnnic storm 64 - 89 118 - 166 "
G) o | gy |so-m O]
bbb ] Starts at
_ = [ €— 34 knots =
® Cyclonic storm 34 —4j 62-88 P = | 62 km/h.
e Cyclonic storm
@ Deep depression | 28 - 33 50 - 61 ﬁ E‘Ea;ts kn:;h? knots
@ Depression 17 =27 3 -4 = M
@ow-pnssum area| less than 17 less than 31 [P

" THRESHOLDS T0 REMEMBER i IMPORTANT POINTS

e Cyclonic storm starts at 34 knots = 62 km/h.| | @ Use the stated classification and units:
® Super cyclonic storm starts at 120 knots = knots and km/h.

222 km/h. o The ca’c?org boundaries apply to maximum
e A depression and a deep depression are not sustained surface wind.

yet cyclonic storms in the IMD scale. e IMD grades low-pressure systems by

MAXIMUM SUSTAINED SURFACE WIND.

e VERY SEVERE and EXTREMELY SEVERE o Do not confuse gusts with maximum

are separate categories. sustained wind.

o o —
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NAMING & THE NORTH INDIAN OCEAN SEASONS

WHO NAMES THE STORMS?

IMD’s Regional Specialised
Meteorological Centre (RSMC),
New Delhi names tropical
cyclones over the Bay of Bengal
and Arabian Sea.

'WMO /ESCAP PANEL: 13 COUNTRIES

-ﬁﬁiﬁﬁum ] ==

Bangladesh India | Iran | Maldives | Myanmar| Oman | Pakistan Qatar = Saudi | SeiLacka Thailand | “gpy | Yemen

| . Arabia Emrﬁtgs
. 2020 LIST: 169 names = 13 -Frum each country. m"lﬁmwﬁimwﬂm
First names: Nisarga = Gati — Nivar. [ Country st List 2

Country 2 (India) Mame 2 Mame 15
column by column from the top. i T (i) e s
| Used names are not reused. : ; ;

SEASONAL RHYTHM (IMD)
l[ Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |

o Countries are alphabetical; names are used sequentially, Country 1 (Bangladesh} l"‘““ l”"’" 14

Country 13 (Yemen) Name 13 | Name 26

> __* Jk v i * J
Pre-monsoon Monsoon Post-monsaon
March — May June - September October — December |
. Primary cyclone peak: NOVEMBER. Severe-cyclone periods in the IMD FAQ:

May - June and October — November. |

d k: :
Sescondary peak: MAY JUNE IS MONSOON, not pre-monsoon.

WHY MORE IN THE BAY? | Northuest Paciic typhoon
i @ remnants cross the South China @ ~‘)‘)

Bay of Bengal : Arabian Sea Sea and con reive i the oy
cyclones = 4:1 .
Most Bay storms weaken
Bay of Bengal i Arabian Sea @ over land; few reach | 4)‘ 2
[ﬂ 4 r.gclone.s) I (=1 cyclone) the Arabian Sea. = e——
o _.E._f_ G '- = The Arabian Sea is relativel
@Q@ Qﬁ == — @ colder, limiting formation 3

e e e | and intensification.
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EXTRA-TROPICAL CYCLONES: A FRONTAL LIFE CYCLE

WHERE AND WHY? Cold polar air
o Middle and high latitudes, along the POLAR FRONT between & : \ Folar front
cold polar and warm tropical air; usual belt about 30°-60". = e e e f(.%ﬂ‘—ao)
e Energy comes from the temperature contrast between air masses. 1 N
Warm tropical air
FOUR STAGES
@ Stationary front @ Wave develops Warm front + faster Cold front overtakes
cold front enclose warm_front —» 0CCLUSION
:\ a warm_sector - eventual dissipation.

Cold polar air / L
s ﬁ_\\) /{ m\

‘-—ﬁ--v-.- MOVEs \ (‘(
e 'y Warm air Occluded
Warm tropical air l maes Warm o front

polewards
Contrasting air masses Warm air moves polewards, Wrdia. rowt-iid: & Cold front overtakes warm
: " ) aster
meet. cold air equatorwards; cyclonic ol Brokit aniloge: front — warm air lifted

circulation begins, anticlockwise
in the Northern Hemisphere.
VERTICAL CROSS-SECTION THROUGH A MATURE SYSTEM

Cold front Warm Fm-nt
(steeper slup-z} - / (gm'-tiu slope e
i ; - ,-..-&_ ',r- e
""L‘”

Cold air
ahend of warm front

completely = OCCLUSION =

warm sector. eventual dissipation.

-WQm t e -y
Cold air i WJIL {mrms:fr‘)w : )

(behind cold front) ; .Pfi‘r’.l SRR

Briefer, shmrg precipitation Widespread, |mged rmplt«.hnn
at ,r" behind cold front of warm front
MOVEMENT AND SIZE WEATHER WIND CAUTION
_ _ ; « Often weaker than intense

o Generally west to east, steered » Ahead of warm front: clouds £

by weste?'lies, thicken and lower; widespread, Lr;p:;gl n::'ff:m:rbl?;i:hm :
e Forms over land as well as sea. P“’i""ﬂﬂfi precipitation. _ o NOAA documents hurricane-force
o About 1,000-4,000 km across; * At/ behind cold front: briefer winds of at least 64 knots,

larger than tropical cyclones. Shipwers. about 33 mys,

g o _— » Rain or snow can occur. t4 knots
Y - AN
ey AL J;, = fﬁ.é,-‘ ﬁ:é G s> WESTERN DISTURBANCES

- — = WA ’i ‘ij ff’; .-'f » : *x o Wastern disturbances bnng winter rain
< > Jne SR and snow to northwest Indig from the
1,000-4,000 km Rain Snow Mediterranean region; see Topic 115.
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TROPICAL vs TEMPERATE: Two ENGINES
TROPICAL CYCLONE "

: Eye
Warm, moist air T Latent heat
rises, condenses (calm, sinking air) of condensation

 TEMPERATE / EXTRA-TROPICAL CYCLONE |

Develops al E from
polar mnt?&n to cﬁnﬂinﬁ

s dince " fuels the storm | temperature contrast| -~ "L S | air masses
latent he.n‘t i M‘h and maintains hﬂff.f.n cold and i o 8 °_ and fronts.

Warm air masses. f

{encr.g_.b[). ]

%-'? :!gf.j -:--}5::: = (.

B Warm ocean (= 26._5"6)'

T

e

@ ==_ orGIN only over seas.

P about 10°-25°N and S;
2 \J E LATITUDE generally not within 5° of equator.

over land or sea. ]
middle/high latitudes, usually 30°-60°,
along polar front.

temperature contrast between
air masses.

about 1,000-4,000 km.

(3] A ENERGY  latent heat of condensation.

e le—{ SIZE 600—-1,200 km in Indian seas.

© <« FRONTS  no frontal system.

. intense eye-wall winds, severe
6] *135 wiNE storms can reach 250 km/h or more.

!

warm front, cold front and warm sector. |

often lower, but hurricane—force systems
occur; no 30 m/s ceiling.

u,sualllﬂ east to west at low latitudes;
€@ —> MOVEMENT 300-500 km/day in Indian seas;
Y

may recurve as steering winds change.

@ @ EYE calm centre with sinking air.

about 5-6 days in north Indian Qcean;
© g LIFE weakens werg land.

usw.lllg west to east in westerlies.

no tropical-type eye; some mature
systems have an eye-like cloud-free ;:entre.l

frontal life :Hcle. r.nding in occlusion
and dissipation.

[ é& Rﬁl; ~ torrential e.ye-wa.ill“rai‘n_ and | wi&e-spmad s?mdg rain ahead of warm i’ra:-rtt..'<
L® 257 rain-band bursts. . briefer heavy showers at cold front. )
_' rf KEY tropical = warm sea + condensation. ' temperate = contrasting air masses + fronts.
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ANDHRA PRADESH: EXPOSURE & 1977.

WHY ANDHRA PRADESH IS EXPOSED

o Its coastline faces the Bay of Bengal,
which has about four times as many

Arabian Sea

cyclones as the Arabian Sea. ———
Relatively fewer '
cyclones } as many cyclones
TYPICAL ANDHRA COASTAL DELTA / ESTUARY (ILLUSTRATIVE CROSS-SECTION)
Godavari Krishna Deltaic islands

Coastline vulnerable
'h:u_ storm surge

e —

estuary | estuary and low-lying areas

COASTLINE: READ THE DATE T Gl
e Old figure: 973.7 km, often Old figure —o—us

rounded to 974 km; second among (973.7 km)
States after Gujarat.

o Revised figure: 1,053.07 km; THIRD
among States after Gujarat
and Tamil Nadu.

o Re-measured by the National Revised figure _ T

Hydrographic Office with the Survey  (1,053.0% km) N —=
of India; promulgated 29 April 2025. - e — ‘S" 4
o Ministry of Earth Sciences report: :
I December 2025. 1,553.0? km
IMD RISK POINTS NOVEMBER 1977 CYCLON

e Frequency of severe cyclonic Landfall: near Chirala, e o
storms: highest for Andhra Pradesh. 19 November 1477, : i

» Frequency of cyclones overall: IMD satellite-estimated maximum ' G W— i)
highest for Odisha. sustained wind: 260 km/h, above =~~~

o Bapatla—Kakinada coast, including today's 222 kmfh super-cyclonic _
Krishna and Godavari estuaries: threshold. Foo Vi
::;L-hl%t?s’c:rn-mrge K. g, o Storm surge swept over Diviseema ; Tl g

the Krishna delta was worst affected. ===

W ——— = Storm

NE = R (bt 59w)| @ Historical storm descriptions and =
in Bapatla-Kakinada classifications introduced later refer -
to different classification contexts.

Day 13 | Topic 125 | 10/12 | @iaswithdrravi

IAS with Dr Ravi | iaswithdrravi.com

index

121



DAY 13 | TOPIC 125 | VISUAL 11 Back to index

IAS WITH DR RAVI

AIM. PREPARE. ACHIEYE

HUDHUD 2014 & MICHAUNG 2023

HUDHUD: 7 - 14 OCTOBER 2014 MICHAUNG: 5 DECEMBER 2023 |
o IP-s tonverdiparany saskdary: o Category: SEVERE CYCLONIC STORM.

VERY SEVERE CYCLONIC STORM,
o Crossed sarth Andhva Prndesh o Crossed the south Andhra Pradesh coast
close to the south of Bapatla,

. over Visakhapatnam on |2 October 2014,
between 1230 and 1430 hours IST.

between 1200 and 1300 hours IST.
o Estimated central pressure: 950 hPa. o Maximum sustained wind: 90-100 km fh.

o IMD: first cyclone to cross the
Visakhapatnam coast in October |/
a{-"t_ar 1‘?_%5.3_ Landfall v
e 12 October 2014

(1200 - 1300 hours 15T)

Landfall
5 December 2023
(1230 = 1430 hours IST)

2015
(IMD revision)

" WHY THE CM‘EGORY NEEDS Ft DATE

e In 2015, IMD split the earlier very severe category

| After 2015
and introduced EXTREMELY SEVERE CYCLONIC STORM. Before 2015 ! VERY SEVERE
o Hudhud's 2014 peak winds fall within the later VERY SEVERE ' : | CYCLONIC STORM J
extremely severe band. CYCLONIC STORM : ETRENEE SR E]
o Hudhud’s 2014 classification was vary severe CYCLONIC STORM
cyclonic storm”. Its peak winds fall in the “extremely Hudhud's 2014 peak winds

fall within the later
extremely severe band.

Location, crossing time, wind measure and category system each matter.
A change in category definitions can change the label without changing the historical wind speed.

HUDHUD (2014) MICHAUNG (2023) Key takeaway

severe” band introduced in 2015.

" COMPARE CORRECTLY
f Feature

4
5

Location of crossing

North Andhra Pradesh
over Visakhapatnam

South Andhra Pradesh
close to the south of Bapatla

Different locations on
Andhra Pradesh coast.

Crossing date and time

i2 October 2014

5 December 2023

Exact date and time matter.

(1s1) © (1200 - 1300 hours) | (1230 - 1430 hours) i i
(Peak winds fall within Maximum sustained wind: Different wind measures
Wind measure later extremely severe 90 - 100 km/h and magnitudes.
ine | Very severe cyclonic storm : T Categor definitions
Category at the time r?,s : 3":1_ cary category) Severe cyclonic storm diind !fan e

IAS with Dr Ravi | iaswithdrravi.com
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MONTHA 2025: LANDFALL To DECAY

SEVERE CYCLONIC STORM MONTHA | LANDFALL WINDOW (IST)

Crossed Andhra Pradesh ond Yanam between | 5550 W% B0 Gl o

Machilipatnam and Kalingapatnam, close to Narsapur. | = 2= or—a =00 - |
. gusts to 110 km/h.

Ieaaﬂ‘nmmj lﬂeaﬂ |z=r October znsz |ﬂaaﬂ Z‘I'Dchhrll.‘rls.l |Il:aﬂlmmmﬂ

LANDFALL | CYCLONIC STORM | DEEP DEPRESSION About 20 km east of
. iSe_\_rEre_E_ychmE Et_or;m) , ' .fuiur_ coastal Andhra Prodesh} (over coastal Andhra Pradesh Bhadrachalam, moving
e, " Sustained winds: = Shorm surge of abost and adjoining Telangana) north-north-west.
Ny q90-100 km/h % 0.8 m reported at IMD expected further
v A Gusts to 110 km/h o8 ' Kakinada around weakening into a depression

within six hours,

-. . this time.

{at Kakinada)
st ...r-"-» -
’ -
i 08m o
" AFTER munmu. zq ‘OCTOBER 2025 | | THE PROCESS |
® 0230 IST: weakened into a CYCLONIC STORM over Ocean moisture + Landfall cuts Storm loses
coastal Andhra Pradesh. Storm surge of about 0.8 m heat supply the supply strength inland.

reported at Kakinada around this time.

® 0830 IST: weakened intc a DEEP DEPRESSION over
coastal Andhra Pradesh and adjoining Telangana.

® |130 IST: about 20 km east of Bhadrachalam, moving

north-north-west, IMD expected further weakening
into a depression within six hours.

Ihe last statement is the bulletin's FORECAST,

not a claim that the later weakening had already occurred.
i — I‘!?? 2014 H‘.ulhhd. 2023 Mi t | 2025 Mentha:
f.lumlnf Diviseema. | Visakhapatnam, south of Bapatla, | close to Narsapur

@ @ @ G3

These four mse:s are all October = December events.
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_INDIA'S SIX PHYSICAL DIVISIONS

ONE LAND, SIX MAJOR PIVISIONS

Six broad physical divisions:

The mountain division includes

1. Himalayan Mountains. 4. Indian Desert. th Scin b
2. Northern Plains. 5. Coastal Plains. 3“‘;’ eTI:h A “Y““h','ﬁ"ﬂﬁ
3. Peninsular Plateau. 6. Islands. and the north-eastern hills.

1. Himalayan :
' . North 3. Peninsular 3
Jamate: S Plt:xins?m Plateau. 4. Indian

; \i‘q:"'{'l‘ | - l e .. = Desert. lains.
’-_ e, _ g :_F* % I'-'P -.. o _- — l_:_ . _“ 3

THREE CONTRASTING ORIGINS

PENINSULAR PLATEAU: HIMALAYAS: NORTHERN PLAINS:

An ancient continental block geologically young fold Built by alluvium deposited by
associated with the breakup and mountains in an unstable zone. the Indus, Ganga, Brahmaputra
drift of Gondwana. Ancient gneisses Their high relief forms a barrier and their tributaries. The sediment
and ngm_ﬂitﬂs form much of its between the Tibetan Plateau fill can be very thick; its thickness
foundation. Relative stability does to the rorth and the subcontinent's varies across the basin,

not mean an absence of uphﬂ, Flﬂinﬁ to fhg sm{h

faulting or volcanic activity. .

HOW TO STUPY THIS TOPIC READ LANDFORMS AT TWO SCALES
For every range, plateau, peak, pass, coastal stretch A broad physical division contains smaller regions.
or island group, connect the name to its parent Length, width, elevation and sediment thickness
physical division, position and distinguisshing feature. describe different features and vary across a landferm.

Day14 | Topic136 | 1/14 | @iaswithdrravi.
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HIMALAYAN RANGES: NORTH TO SOUTH

HIMALAYAN ARC

The Himalayan arc stretches approximately 2,400 km from the Indus to the
Brahmaputra. Its width varies from about 400 km in Kashmir to 150 km in '

Arunachal Pradesh. These are approximate dimensions; width changes along the
mountain system.

Himadri

Himachal

to the south

Shiwalik Plains
.

HIMADRl « GREAT OR |
INNER HIMALAYA

' Nonthernmost and most

" HIMACHAL » LESSER '|i SHIWALIK * ouremosﬂ DUNS
HIMALAYA RANGE |

Longitudinal valleys

continuous range.

Average height about

6,000 m.

Granite core; perenninl

snow and many

descending glaciers.

ORDER CHECK

| Height about 3,700-

4,500 m; average
width about 50 km.
Pir Panjal is the longest
and most important

range here. Dhaula Dhar
and Mahabharat are also
prominent.

Kashmir, Kangra and
Kullu valleys are

associated with this
Himalayan belt.

Height about 900-1,100 m;

width about 10-50 km.
Built of unconsolidated

sediments carried down
by rivers from the main

Himalayan ranges
farther north.

between Himachal
and Shiwalik, such as
Dehra Dun, Kotli Dun
and Patli Dun.

| North | Himadri | —>|  Himachal || Shiwalik | —> plins to the south |

A Do not confuse a range’s altitude with its width, or the parallel north-south

arrangement with the river-bounded west-east regional divisions.

IAS with Dr Ravi | iaswithdrravi.com
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REGIONAL HIMALAYAS & THE EASTERN HILLS

A DIFFERENT WAY TO DIVIDE THE HIMALAYAS

Parallel ranges describe north-south belts.
Regional divisions describe successive stretches from west to east, bounded by rivers.

PUNJAB HIMALAYA | KUMAON HIMALAYA | NEPAL HIMALAYA | ASSAM HIMALAYA
Between the Indus E Between the Satlyj : Between the Kali E Between the Teesta
and the Satluj. : and the Kali. ! and the Teesta. ! and the Dihang.

- | | - I
! .

READ THE CHAIN
Indus —r[ Punjab ]—r[ Satluj J—r Kumaon |—>| Kali ]—r[ Nepal —»( Teesta]+[ Assam ]—»[Dihung]
A boundary river separates neighbouring stretches; it should not be silently shifted into the wrong pair.

EASTERN END

In this river-bounded regional
division, the Brahmaputra-Dihang
marks the eastern end of the
Himalayan arc. Beyond the Dihan
gorge, the mountains bend southward
along India’s eastern margin.

PURVACHAL » EASTERN HILLS
Patkai hills « Naga hills « Manipur hills « Mizo hills.

Mostly sandstone, a sedimentary rock;
densely forested.

IMPORTANT NORTH-EASTERN DISTINCTI

Purvachal belongs to the Himalayan
mountain system.

EXAM CHECK

IAS with Dr Ravi | iaswithdrravi.com

Being located in north-eastern India does not make all hills part of the same geological division.

In this river-bounded division, Kumaon is the strefch between the Satluj and Kali.

| The Garo, Khasi and Jaintia hills belong to
i the Meghalaya extension of the ancient
Peninsular Plateau.

Sources: 51, 52.
Day14 | Topic 136 | 3/14 | @iaswithdrravi.
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NORTHERN PLAINS: RIVERS, REGIONS & DIMENSIONS

BUILT BY THREE GREAT RIVER SYSTEMS

The Indus, Ganga and Brahmaputra, with their
tributaries, deposit alluvium across the Northern Plains.

;i R 5 R &y
i - 1
rahmaputm

-5 and tributaries

~— ALLUVIAL BASIN

o -

[ APPROXIMATE REGIONAL DIMENSIONS |[  THREE DIFFERENT MEASUREMENTS

Area: about 7 lakh sq km. Le:l‘gth: distance along the plains.
Length: about 2,400 km. Width: distance across them.
Breadth: about 240-320 km. Elevation: height above mean sea level.
The extent depends on the regional boundary used. These measurements vary with location and the
- = regional boundary used. : I
A A— e - e w _r_l V. b = e ————
o e o, M- | | = =S e e S
READING DIMENSIONS: Approximate regional dimensions describe a broad landform,
L not a uniform rectangle. Local width and elevation vary. )
PUNJAB PLAINS | DOAB | GANGA PLAIN | BRAHMAPUTRA
Western part, formed by | dul'“"d h":“wm"ht“ ”m | Between the Ghaggar and Teesta; | PLAIN
the Indus and tributaries. | 90 MeANS WO, Ab MeANS WAL | o ponde across Haryana, Delhi, 1 he Assam valley forms
The larger part lies : ::s{ll-.s i) mte:{-rmgr l:r . 1 Uttar Pradesh, Bihar, part of | the Brahmaputra
in Pakistan. ! E;T‘:ﬁ! t';:.:g &' | Jharkhand and West Bengal. ! division of these plains.
- Pl o il e F ety s S -

3 -
S i .- . e ™

NEXT LEVEL OF CLASSIFICATION

Punjab, Ganga and Brahmaputra are broad regional divisions. s 31, 32,
Bhabar, terai, bhangar and khadar describe different depositional or relief characteristics within the plains.

Day14 | Topici36 | 4/14 | @iaswithdrravi.
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BHABAR, TERAI, BHANGAR & KHADAR

FOLLOW WATER FROM THE FOOTHILLS

Shiwalik BHABAR

Narrow belt along the foot
of the Shiwalik.
Approximate width: 8-16 km;
local width varies.

Rivers deposit coarse pebbles

or boulders. Water percolates

% through the porous material .,.ﬂ

L. and streams disappear from
wids the surface.

'TERAI
South of the bhabar;
approximately 10-20 km wide.
Streams re-emerge, creating a wet,
swampy and marshy belt with thick
forests and varied wildlife.

FOLLOW THE AGE OF ALLUVIUM
BHANGAR

Older alluvium standing above
the active floodplain like a terrace.
% Contains calcareous deposits
called kankar.

TWO COMPARISONS, NOT ONE SIMPLE FOUR-STEP LADDER

Bhabar versus terai emphasises coarse foothill deposits,
infiltration and re-emergence.

Bhangar versus khadar emphasises older terraces and
younger floodplain deposits.

KHADAR

Younger floodplain alluvium,
‘ frequently renewed by fresh flood |
Ldeposits and generally fertile.

J

EXAM CHECK

Disappearing streams — bhabar.

Re-emerging streams and marshes —> terai.
Older terrace with kankar — bhangar.

New, frequently renewed floodplain —» khadar.

Do not attach terai's wet-surface feature to
bhabar or exchange the ages of bhangar and khadar.

Sources: 51, SZ.
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PENINSULAR PLATEAU & CENTRAL HIGHLANDS

" PENINSULAR PLATEAY | [, Dethiridee | |

= g .. =
_. & " Pde e
!
!

Rajmahal hlﬂsq
to the east.

The plateau rises from

roughly 150 m above the
river plains to elevations
around 600-900 m. &

Gir ﬁnge ¥
to the west.

TWO LEVELS OF REGIONAL GROUPING "|

 Broad division: | Detailed division: ‘
| T ‘ Deccan Plateau + Central Highlands +
( Central Highlands + Deccan Plateau. ‘ [ el Plate:?u
These are alternatwe levels of description within the same large physical division. |
.CENTRAL HIGHLANDS || EASTWARD EXTENSIONS -i
The plateau north of the Narmada Bundelkhand and Baghelkhand,
includes a major part of the Malwa with the Chatamgpur plateau

plateau. farther east.
The Vindhyan range belongs here;

the Satpura is to its south and the

Aravalis to the north-west.

The Central Highlands generally lie

about 700-1,000 m above mean sea level;
. the Aravalis form their western margin.

| RANGE CHECK

Desert
lies farther
{___uigjit o 4

[ﬁm\r&li - nurfh-weitern side of
(8

V:nd}:ynn - Csntral Hi hlunds
entral Highlands; desert lies farther west.

north of the Nnrmadn

Day14 | Topici36 | 6/14 | @iaswithdrravi.
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DECCAN, SATPURA-MAIKAL & NORTH-EASTERN PLATEAU

Satpum

Mahadev hills Maikal
D e S a

DECCAN PLATEAU SATPURA & NORTHERN BORDER

Triangular plateau south of Satpura, Mahadev and Maikal mark the broad
i‘;hN:"“:n‘i?é :';2::’;;2 :IT :“t‘ northern margin of the Deccan Plateau. The Satpura
g pe: system lies south of the Narmada. Its relief is varied;

regional elevations and individual summit heights
REGIONAL BOUNDARIES are different measurements.
A range can form the margin between
neighbouring plateau regions. NORTH-EASTERN PLATEAU
The Narmada separates the broad ”}Eﬂtal?“ ““dl K“P"l"' Anglong are ;’l‘tﬁ“s"’“s
: the Peninsular Plateau, separat rom
Central Highlands to the north from > &

the Deccan Plateau to the south.
Maikal belongs to the eastern part
of this northern Deccan margin.

Cho'ta.nngpur hl_-j the Maldn fault in West Bengal.

A r—

in West Bengal
DECCAN TRAP MEGHALAYA HILLS
Volcanic-origin ferrain associated Gare + Khasi + Jaintia.
with the black-soil region. Garo Khasi Jaintia

Soil detail was covered in Topic 66.

4

These nn-::ierrt rx -::.{‘euu hnlls are not the Purvachal's

Patkai-Naga-Manipur-Mizo mountain group.

EXAM CHECK

Location in the north-east does not by itself
determine geological origin or physical division. **

hourcss SI 52.
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WESTERN GHATS & EASTERN GHATS

= N
WESTERN GHATS ‘ EASTERN GHATS
o Western edge of the Deccan Plateau; e Eastern edge, from the Mahanadi valley
relatively continuous. towards the Nilgiris.
e Passes Pravide routes across the range; & 1 L .
| moist air rising over the slopes produces ® Discontinuous, 'rreﬂ'-‘lo-rr low and hlgh"f
| orographic rainfall. eroded; major rivers cut across them.
s Regional elevations vary, with man
‘ sections roughly 900-1,600 m higz; ] Avera,ge he;ghf about 600 m.
individual peaks rise higher. Heights
generally increase from north to south. 0 RﬂﬂgES include Jﬂ\'ﬂdi, Palakonda.
o Local names include Sahyadri in Kallandales and Mikendresir
Maharashtra, Nilgiri, Anaimalai and allamala ana Mahendraguri.
Cardamom hills. Anai Mudi

2,695 m
L Anaimalai hills
0 Highest of the

BN, Peninsular Plateau

Mahendragiri
1,501 m

Eastern Ghats
/s R in ﬂdiShﬂ

el Dbt Sl S TR G e e R _-":’4 o T e
" A NAMED PEAKS & THEIR LOCATIONS | THE EASTERN AND WESTERN GHATS 1
& MEET IN THE NILGIRI HILLS.

e Jindhagada: about 1,690 m, Andhra Pradesh.
e Mahendragiri: about 1,501 m, Odisha.

e Meesapulimala: about 2,640 m, Kerala.

e Doddabetta: about 2,637 m, Nilgiri hills.

o A peak’s height and location are distinct
from a ranking within a specified
mountain region.

.‘..inurr.esz S1, S2; Al, A2, A6.
Dayl4 | Topic136 | 8/14 | @iaswithdrravi.
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THE INDIAN DESERT: DUNES & TEMPORARY STREAMS

Indian Desert

The Great Indian Desert, or

Marusthali, lies west of the Aravali.
Much of its surface is an undulating

sandy plain with sand dunes.

BARCHANS

Crescent-shaped sand dunes.
The term describes a dune's
shape, not a river or a rock type.

(west of the Aravali)

Aravali

Rainfall is scarce and irregular.
Aridity shapes the landscape,
while rainfall totals vary from

place to place and from
year to year.

LONGITUDINAL DUNES

Elongated dunes occur prominently
near the India-Pakistan border.
Their long ridges differ from the
crescent shape of barchans.

CONNECT LOCATION AND PROCESS

Aravali
to the east

sandy
desert landscape

'I:ampom

—» scarce rain —» Streams and

dune forms

A major river of the southern
desert region. Its flow and the
surrounding landscape reflect
the region's scarce and
irregular rainfall.

EPHEMERAL STREAMS

Most other streams flow only
briefly following rainfall.
Ephemeral means temporary flow;
it does not mean a permanently
flowing river hidden beneath
every dune.

=i

""""""""

EXAM CHECK

Do not place the desert east of
the Aravali, confuse the Luni with
the Ganga-system plains, or define
a barchan as a longitudinal dune.
Sources: S1, 52.
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COASTAL PLAINS: TWO DIFFERENT MARGINS

WESTERN COAST « NARROWER

Between the Western Ghats and the sea.
Much of the west coast has submergent
features and estuaries; the broad river deltas
characteristic of the east are less prominent.
Malabar has kayals or backwaters.

Western
¥ Ghats

Kayals or
backwaters
= (Malabar)

BROAD WESTERN STRETCHES
Konkan: Mumbai to Goa.

Kannada plain: central stretch.
Malabar coast: southern stretch.

COASTAL LANDFORMS

Estuary: a tidal river mouth where river water

and seawater mix. Lagoon: shallow coastal water
ly separated from the sea by a barrier.

%nn&l names and landform types answer
different questions.

EASTERN COAST « BROADER

Broad deltaic plains characterise much of the
eastern coast. The continental shelf is the
submerged, gently sloping margin beyond the
shoreline; its width varies along the coast.

EASTERN COAST NAMES
Northern Circars in the north;
Coromandel coast in the south.

MAJOR DELTAS
Mahanadi « Godavari + Krishna « Kaveri.

" LAKE CHECK

Chilika lies in Odisha, south

of the Mahanadi delta. It is a
brackish coastal lagoon, where
freshwater and seawater mix.

_

B =
e
Brackish coastal lagoon "

EXAM TRAP

Pulicat is brackish-water.

Brackish-water

Kolleru is freshwater.

Kolleru
Freshwater

A coastal location alone does not make every lake salty. Nor is Konkan the southern stretch of the western coastal plain.

Sources: 51, 52, 514; A7.

IAS with Dr Ravi | iaswithdrravi.com
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ISLANDS: CORAL, SUBMARINE RELIEF & CHANNELS

LAKSHADWEEP - ARABIAN SEA

o Off the Kerala coast; coral depnslts
form the islands.

» 36 islands; total area about 32 sq km.

« October 2026 administrative-profile
count: 10 inhabited islands. Inhabited
islands are a different category from the
total island group.

 Earlier names: Laccadive, Minicoy and
Amindive islands. Renamed Lakshadweep

in 1973.

» Kavaratti is the administrative headquarters.
 Pitti is uninhabited and has a bird sanctuary.

Coral island (ntol[}

~ Reef (coral deposits)
.II'-- | sh“ﬂw [:1 -p
« | waters il
PR D -.:- Coral Fnundutmn Sl
L B (bﬁ“‘t hy mrﬂl dBPDElfs:l _"_I_--.'—

* NINE DEGREE CHANNEL ‘

Divides Minicoy from the main
Lakshadweep group to its north.

s -

Mini
(snu:;ﬁ

IR

(north)

s e

- Main Lakshadweep group

ANDAMAN & NICOBAR - BAY OF BENGAL

« The islands rise from wbmarma mountain
relief.

 The October 2026 administrative-profile
total is 836 islands, islets and rocky outcrops,
This total is broader than a count of inhabited

islands.

* BARREN ISLAND

India’s only active volcano.

« SADDLE PEAK
738 m, North Andaman; Elevation describes
the height of the summit above mean sea level.

Barren Island

. It;/ (India's only active volcana)
- Saddle Peak

38
£ uSia

SEantes the Andaman group

in the north from the Nicobar group
m the suuth

[ " TEN DEGREE CHANNEL

l;.suuti

Coral origin -
Lakshadweep.

[EXAM CHECK

Submarine mountain
relief » Andaman
and Nicobar.

Nine degree -» Ten degree -
Lakshadweep Andaman—Nicobar
division. separation.

Island counts depend on what is counted: inhabited islands, all islands and islets, or rocky outcrops as well.
Seas, geological origins and dividing channels describe different features.
Sources: 51, 52; A3, A4.

Day14 | Topic136 | 11/14 | @iaswithdrravi.
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ANDHRA PRADESH: THREE PHYSICAL REGIONS

THREE GEOGRAPHICAL ZONES

Andhra Pradesh has three broad physical regions: the eastern coastal plains, the Eastern Ghats
and the interior Deccan Plateau. These are landform regions, not administrative divisions.

COASTAL PLAINS

Old coastline measurement: 973.7 km.

daw e.lta

e

Old coastline
measurement:
973.7 km

Revised coastline measurement:
1,053.07 km (2025). See Topic 125.

Godavari and Krishna deltas connect =~ #
this region to Topic 45.

Revised coastline
measurement:

+ : =i 1,053.07 km (2025)
T —S - et See Topic 125.
Pulicat: Kolleru: :
brackish-water lake. freshwater lake.
EASTERN GHATS Selected southern ranges: Mallamala, Velikonda, Erramala, Seshachalam and Palakonda.

The southern Eastern Ghats include
the Nallamala, Erramala, Seshachalam, .
Velikonda and Palakonda hills. -

Rivers and gaps interrupt the hill be

It

-

Hill ranges, river valleys and coastal plains form a connected landscape; this schematic is not a scale map.
RIVER LINKS Godavari cuts a gorge through Semasila lies where the Penna

the Papi hills.

b

Parts of the interior plateau have
granitic rocks, sandy soils and scrub.

Red soils occur in Rayalaseema and
coastal districts; see Topic 6.

FURTHER STUDY :
State physical divisions: Topic 295. ‘ 513, S14; A3.
Eastern Ghats in Andhra Pradesh: Topic 616.

Day14 | Topicl36 | 12/14 | @iaswithdrravi.
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HIMALAYAN PEAKS: HEIGHTS & LOCATIONS
READ HEIGHT AND LOCATION SEPARATELY

Elevation measures height above mean sea level. A summit can lie on an international
border; territorial claims and present administration are different descriptions.

EVEREST KANCHENJUNGA NANGA PARBAT « 8,126 m
B
& : :_."' \ e : _-‘ AL S 1

ﬁ%‘?’i?‘hﬁ

..l‘
Al
I.*..'. i

: : o ;THI‘

e T ..-J ‘i".'i:-_ P *}’. i g i gt ) ar . e .4 ¥ . "‘&- ! r il
Jointly announced in 2020: Hefght: 8,586 m. Gilgit-Baltistan, administered

8,848.86 m, rounded to 8,849 m.  Location: Sikkim—Nepal border. by Pakistan and claimed by India

Location: Nepal-China border, as part of the former prince.ly
adjoining Tibet., state of Jammu and Kashmir.

Territorial claims and present
administration are distinct.

NANDA DEVI = 7,817 m KAMET « 7,756 m NAMCHA BARWA

Height: 7,782 m.

Location: Tibet Autonomous
Region, China.

READING A PEAK PROFILE

Name — summit elevation — geographic location.
Border position, territorial claim and present M
; Vg administration must be distinguished.
“‘s%__‘ e Sources: $1, $16, S17; A5, A9-ALZ. |
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IMPORTANT PASSES: RANGE, PLACE & CONNECTION
KARAKORAM PASS Z0oJ1 LA

Karakoram Range, Ladakh; connects the Bahm qm:}:-’;shkr::’; I"h":“t:x nnhiul:‘:dakh ‘Ifh Dras tilde o

; an il district ar e route contfinues
Pipudng Fows rﬂui'e o Krn]mng \ through Dras and Kargil towards Leh; nj\:md treating it as a
! d.rectg crossing into wery Ladakh mlley

SHIPKI LA NATHU Lﬁ
Kinnaur district, Himachal Pradesh, on the Tibet border Dongkya mnge Sikkim-Tibet border; links Sikkim A
~ The Sa.ﬂ:g enters India near this area. Mg ng ¥| A

) C'm.uﬂ i \mile.y p ;I,

BOMDI LA PhLGHﬁT GAP

Near Bomdila, haadqum of ‘West Kamgng, d|5‘l‘r|d' Western Ghats between Kerala and Tamil Madu,

Arunachal Pradesh. s Nilgiri hills to the north; Anaimalai hills to the south,
. gty - A About 32 km wide. Road and rail connect

Palakkad and Coimbatore.

§ oo Somdla wm Knmeng districh, Arunachl

BHDR GHAT THAL GHAT

Western Ghats or Sahyadri, Maharashtra; e Western Ghats near Kasara, Maharashtra; - ,
:rossmg between Khopoli and Khamdn.la 4t o carries the Mumbai-Nashik road and railway. s o S

® For each pass attach three labels: mountain system, state or border, o
and the places connected. Wy £

© A pass is a crossing through a mountain barrier; Ghats are the mountain ranges themselves.
" @ These are location notes, not an assurance of current travel access or rood conditions.

Sources: S4-512, 515; A13-Al6. - Dayi'i I Tup|:136 | 14/14 | @iaswithdrravi.
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Read the ocean floor

Ocean relief means the shape of the floor Much of the ocean floor lies roughly
beneath the water. Tectonic movement, 3-6 km below sea level.
volcanism and sediment deposition create Midin, octin danthis dboit: 3,682 1

its mountains, plains and trenches. o mean i difFerant from;a deoth :

Major divisions and smaller features Depth guide (below sea level)
Four major divisions Five minor features i il F
1. Continental shelf 1. Mid-oceanic ridges T 3&;5{;
2. Continental slope 2. Seamounts 4 4im ==
3. Deep sea plain i g“hg‘“g canyons o Bﬂ :""'5‘:

it - 4. Guy + & m
4. Oceanic deeps or trenches 5 Atills Il
Generic ocean floor profile (schematic, not to scale) il
L 12 km

Sea lw!l {& m}

. Shelf, slope and risa together |
. form the continental ' f
Gontinental where all three occur. A shelf is

only one part of that margin.

Subductm trench (at a particular plﬂ.c margin) Minor features (schematic sketches, not tn;cnln}
Ml:i-nr-um Seamsunts Subnumr. Atalls
Underwater M Flﬂ:t-tuppld
g maountain chaing i "
Trenches occur at pudnwhr plate margins; wlml_:ny thsing from mhv::"m {mﬂw' ) :-wnd thnm e
every cross-section does not contain every “faature. m:‘:" and slopes. voleihns
Thimpmphm;smpuuﬂgﬂﬂwhdetnuﬁesmdupﬁt level). = ’
Reading the profile Distinguish three measurements
Riead the profile from land to o shelf, then a staeper slopa and o deep basin. o Depth below sea level (vertical distance downward).
A sediment-built continental rise may lie between slope and plain » Height above the local seabed (vertical distance upward).
This i5 a schematic route, not a compulsory sequence.  Horizantal width (distance along the seafloor).

Topic link Topic 116 introduced the aceans; this tapic explains their floors. Dag 15 | Topic 144 | 19 | Glaswithdrov

Dy 15 | Topke 144 | Panel 1 | @iaswathdrrav 3B
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Continental shelf: shallow, broad and variable

The continental shelf is the submerged Continental shelves are gently sloping,

extension of a continent, occupied b commonly 1° or less, with an average width
ket sell ol e od of about 80 km. Width varies greatly. Shelves
4 3 are almost absent or very narrow along some

[t ends where the sea floor becomes : - : :
coasts, including Chile on the Pacific coast
markedly steeper: the shelf break. of South America, The broad: Sibevian shelf
the Arctic Ocean reaches about 1,500 km in
width.

Continent Continental shelf
P (shallow, broad and variable) " Shelf break Schematic profile
'1’/ (change in gr‘&dlmﬂ {vertical exaggeration)

S— — __=-—___-—_,_-— T T

i [ Shelfdepth
e gt N | S0 m
or less -y (examples)

Shelf depths vary: illustrative examples span 30600 m. Rivers, glaciers and wind supply

These values describe different locations, not a universal sediment of variable thickness.
depth band. The shelf break is a marked change in gradient; Long accumulation of sedimentary
its depth is not fixed globally at 200 m. deposits helps explain offshore
fossil-Fuel resources.
Continental shelf width: comparison Width varis ey
- Shelves absent
wmm.sﬂkﬂl urvurg‘:rruwdungs:m
ts, including Chile
S it | 1500k 75 Ol
0 250 500 750 1,000 1250 1,500 South America.
Width (ke)
Tllustrative shelf depths at different locations These depths ilustrate
30m [T == o ] 600 m different locations,
1 T T T 1 T 1 not a universal band.
o 100 200 300 400 500 600
Depth (m)
shelf ;
Average shelf gradient (slope) o e A gentle shelf gradient
_____________________________ is commonly 1° or less.
Seurces: 51 Day 15 | Tepic 144 | 2/9 | @iaswithdrravi
Dﬂ.y 15 | Topke 144 | Panol 7 | ,'E!‘:In!l‘?ﬂ:lhl']‘lr."l'ﬂ £y ]
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Slope, plain and trench: three different measures

1 cormm".ta[ Slﬂpe « The C.Dﬂtil"ﬁ!.l'l*ﬂ.l slope qum“ *F& m %mw
cunneci;s the shelf fo the
acean basin.

* An illustrative range is a 0O 4+——-———- Sea surface
radient of 2°-5* and b e
Sy epths of 200-3,000 m.
rnr hnrn{u'l BERL « The SID,P‘!' forms the
(2°=5%) transition from the 1,000 +

continental shelf towards ; i
the deep ocean basin. Continental sbpe
+ Canyons and trenches can 200 -3,000 m

Schematic profile (not to horizantal scale)  occur in this region. (gradient 2°~5°)

2. Deep sea plain

.

2,000 -

« A broad depth range for
deep sea plains is
3,000-6.000 m.

* Fine -:hl1 and silt cover these
ently sloping, extremely
tre mns

deepest 4,000 +

3,000 4 ¥

. Deep sea plain

3. Oceanic deeps or trenches T 3(,90;11[; 6000 m
Lol b ey g el b 5,000 < oping
ourounding e @; pr s ol extremely flat)

===« They occur at continental-siope

.

] bases and along island arcs
« The 3-5 km figure shown is
depth below the surrounding 6000 A=W T T
ocean ﬂoor It is relative A
relief, not depth below
se0 [m:l

# Many trenches moark convergent
buiu':\gtimﬂ where one Ktle
descends beneath anather,

Schemitic profile (net to horiontal seale) ' ;";E;‘;P:’;,‘H"‘* y ::,';L}i

ABSOLUTE DEPTH # RELATIVE RELIEF
Depth below sea level =SS Depth below sumounding seabed

Measured from the sen surface T " Surrounding seabed  Measured from the
to the seabed. : o Eflm) ocean floor to the trench floor,

— —Trench floor (9 lan)
[lustrative example: surraundmgsmbed&kmbelwrsmlml+tmchrduf3hm trench floor 9 km below sen. level.
Day 15 | Topic 144 | 3/9 | @iaswithdrravi

Dy 15 | Topke 144 | Panal 3 | @iaswathdrrav i)
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Mid-ocean ridges: height is not water depth

Ridge relief Iceland (emergent peak) Water depth to the ridge top

Mid-ocean ridges are underwater . The global mid-ocean ridge
mountain systems formed where : system extends nearly
65,000 km, with more than 90%

plates spread apart. Slow-spreading
underwater. The average water

ridges commonly have a central
depth to the ridge top is about

rift valley, Some ridge peaks
emerge above the sea. Iceland

lies on the Mid-Atlantic Ridge, U AT N 2,500 m .
its example, Iceland, part of the Mid-Atlantic Ridge
il hugh - Schematic cross-section of a mid-ocean ridge (not to scale) = ;
ustrative height ' . ) : Average water depth
above the local seabed Ridge mounftain chain m! rift Ridge mountain chain to the ridge top
igh
2500 4----- {30 level)
2,000 i
1,500 1,000
1,000 1,500
500 2,000
2 2,500

3,000 Y N .

Wil Average depth to the ridge
i top is about 2,500 m

Tllustrative relief: a summit
2,500 m above its local base.
This example is not a wniversal

Hridgu height. ' | balow sea level.
Different meanings of the same number A global mid-ocean ridge system
Height is measured upward from the local seabed. The global ridge sustem is nearly 65,000 km long,

Water depth is measured downward from sea level. """Iﬁ"_ o H"“ 90% undemter.

The illustrative 2,500 m height and the approximately
2,500 m average water depth use different reference levels;
they need not describe one location.

Total length
= 45,000 km

> 90%
E ¥ underwater
Formation at divergent boundaries Contrast the mechanisms
Fidges form at divergent boundaries: plates spread apart At a spreading ridge, plates move apart; at a subduction trench,
and new ocean floor is created. The Mid-Atlantic Ridge one plate descends beneath another. These opposite bound:!eg
spreads slowly, about 2-5 cm per year. Its central rift valley ~ processes create different refief. Plate tectonics is revisi
i5 a deep depression between the ridge flanks. in Topic 286, Day 29.
. . Di bounda Convergent bou
Spreading rate (Mid-Atlantic Ridge) (mt"! ﬂ'#}rg (wida'ﬁm tranch) = o=
Ao :

s =

Oceanic plate

Plates meve apart One plate :
and new ocean floor is created. bl.an:h anather.

Sources: 51, 54, 518. Day 15 | Topic 144 | 4/9 | @isswithdrravi

Dy 15 | Topke 144 | Panel 4 | @iaswathdrrav
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Seamount, guyot and atoll

Seamount Gruyot

A seamount is an underwater b itugh e labticnad & ¢ "
AT, A2 L ld e of oo

Most are volcanic; shapes and heights D .
vory, Large. examples rise. several A volcanic island can be flattened by wave erosion

; - near sea level, then subside below the surface.
&:“iﬁ"rm:ms P sty Subsidence alone does not cut a summit flat.
The Hawaiian-Emperor chain E Wave-cut flat surface Submerged flat-
contains islands afd submerged L WM 2 near sea level © mm'i: {w"’f"

volcanic mountains in the Pacific.

¥ 3,000- 4,500m |
Tlustrative "

Process of quyot formation (schematic section)
Seamounts occur throughout the oceans. Their estimated
number depends on the minimum height counted and the
coverage o seafloor mapping.____

e e e

e ey ME= - Counts depend .7
Schematic section of a seamount on size threqhold L
(volcanic mountain with pointed summit) and mapping

__coverage ~
Atoll 3

An atoll is a ring-shaped coral reef surrounding a lagoon.
Lagoon conditions vary with rainfall, evaporation and
exﬂgﬂmnge with the open ocean.

—_ T

Schematic section of an atoll

Top view of an atoll tic}
Read the forms by shape and process: pointed s ed mountain, flat-topped submerged mountain,
and coral ring around mnl:l:-:l water. and guyot are different features.

Coral reefs and their types return in Topic 625, Day 63.

Sources: S1, 57, S8 Day 15 | Topic 144 | 5/9 | @iaswithdrravi

Dy 15 | Topke 144 | Panal 5 | @iaswathdrrav az
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Submarine canyons carry sediment downslope

What is & submarine canyon?
cut into parts amﬁn::Fhl mI:,rgin_ : \ and hrka) | |
Some submarine canyons are e el iy, = =3
comparable in scale to the Grand Canyon, o o" 0 - — . - ==
They sometimes cut across shelves i e

and slopes and often extend from
the mouths of large rivers.

Atlantic Ocean |

Continertal shelf
Continental slope

Continental rise

Hudson Canyon Congo Canyon .

Hudson Canyon is a well-known Congo Canyon lies off the Atlantic Not o universal rule
example. It lies off the Atlantic coast  coast of Africa. Its head lies within Not every submarine canyon begins
of North America, seaward of the the Congo River estuary. at a present-day river mouth.
Hll*sﬂﬂ le Mtﬁi thrwgh RW‘ﬂmtﬂd mﬂm can ID&E’HH s t t: tu mmﬂﬁi
the Hudson S Veley. Tha canyen efficiently transfer sediment illustrate a connection, not a

is connected to the river through the Ghiurile tie Hah e ik definition

Hudson Shelf Valley; it is not simply PARE- iversal M.

the present river channel,

Role in sediment transfer Canyon vs trench Not a mid-oceanic ridge

River-connected canyons can efficiently
transfer sediment from continental shalves
and .dupt; towards the deep sea.

Subduction trench A submarine canyon differs from
a central rift valley at a spreading
ridge.

(at spreading ridge)

Seurces: 51, 510, 511 Day 15 | Tople 144 | 6/9 | @iaswithdrravi

Dy 15 | Topke 144 | Panal & | @iaswathdrrav a3
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Named trenches: keep each survey beside its depth

Sen level
(om) 0
2,000
4,000 +
6,000 -+
8,000 A 17,187 m
T8378m (BGS Five Deeps 2021)
10,000 - {BGS Five Deeps 2021)
10,935 m
12,000 (NOAA)
Depth (m) ¥ Mariana Trench Puerto Rico Trench Java, or Sunda Trench
(Challenger Deep) (Brownson Deep)
Hnrim Trench Puerto Rico Trench Java, or Sunda Trench
: Mariana Trench lies Puerto Rico Trench p B e, o Sanda
in the western Pacific, lies in the Morth Trench lies in the
near the Mariana Atlantic, morth of eastern Indian Ocean,
Islands and east of Guam. Puerto Rico. Brownson off Sumatrn and Jeva.
Challenger Deep, near Deep was measured The Five Deeps
its southern end, is the ot approximately survey messured
dupest known ocean Pﬂﬂt. £.378 m in the Five W the Indian Ocean’s
- The trench is an elongated Deeps survey published o deepest point here at
landform; the deep is o | in 2021, Idmhfr!ng W appromimately 7187 m;
specific place within it. B e Ablatic's & the descent took place
Ea:r:uwmmm:lﬂy ey ol bt : Ay
10,935 m (35,876 feet); ok Mmoo " iy
wurvey estimates differ.

Schmnhcplanmwnﬂfﬂmmewh{umm} Survey note: different estimates  Relative relief versus

Depth estimates depend on survey sea-level d”Fﬁ'
and method. The 2021 Five Deeps. An lustrative 3-5 km

o ; trench relief is measured
estimate for Challenger Deep is Welioi the sicreunding
n_ppmdmﬂllj 10,924 m; another <nifloor: It is not the-
reference estimate is approximately sea-level depth of any
10,935 m. These ore separate named trench,
measurements, not the limits of a
single official range.
BGS (2021, Challenger): 10,924 m
Alternative reference estimate: 10,935 m

Sources: S1, 53, $5. Day 15 | Topic 144 | 7/9 | @iaswithdrravi

Dy 15 | Tophe 144 | Pane! 7 | @iaswithdravi ad
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India’s shelf: resources, examples and limits

Why shelf waters can be productive? Sunlight Example: Mumbai High

. = : (light) [ e >
Rivers suppl Glaciers sup Wind supplies Mumbai High is an important offshare
s:diments” sedimentsplu ud';mgrl:ls oil and gas field in the Arabian Sea,

near Mumbai, operated by ONGC.

B Nutrierits
fe.q from )
| and river inputs)

1974 Discovered in 1974,

Continental E.hi‘l_;. I{E,'h,_.!-r break
——————%
\ 1976 Production
— — , beginning in 1976,
-_"‘_._._ & ’ - z -.- < \ L nitd
I 1. T These dates provide a clear [ndian
AT T example of offshore hydrocarbon
g o id development.

Two measurements of a continental shelf

Shelf width: horizontal distance Shelf-break depth: vertical measurement

Shelf width is the horizontal distance from the coast o Western Indian margin

the shelf break. It varies along a continental margin; Along the western Indian margin, the shelf is wider off
one coastal section cannot represent every coast. river mouths, narrows towards the south-east, and is

narrowest along the south-western margin. Shelf-break
depths vary roughly from 60 to 150 m.

Variable width Depth (m)
(wider off cheer mauths, 0
Coast nasrowing towards south-east,
it sing sl wister mile) cudFbialk  §s0
100
150
Width and depth are different measurements. Both profiles 0

are schematic and do not share a comparative width scale.

Shelf waters can support fisheries, and sedimentary basins may contain hydrocarbons. Resource occurrence varies with geology
and ocean conditions.

Day 15 | Topic 144 | 8/9 | @iaswithdrravi
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Indian Ocean ridges: hotspot trail versus spreading boundary

Key points Locator diagram (Indian Ocean, ot to scale)
" i MO E 1 e Sy been, it wesnred " [ : 0'E

le depends on which extensions are counted;
studies describe roughly 5,000 km or more,
including buried parts.

» It records Kerguelen-hotspot volcanism and plate
movament. A 2024 study shows that the hots
itsalf moved. The older label “aseismic ridge
distinguishes its origin from an active spreading ridge;
it does not mean earthquakes never occur. Deformation
and earthquakes vccur on and around Minetyeast Ridge.

= Carlsberg is an active, slow ing mid-ocean
ridge in the north-western Indian Ocean and Arabian
Su-lr:g:h. It forms a divergent bwndn;i‘hm:n
the Indlan and Somali plates and joins the Central

Indian Rid near the equator, Seismic and
voleanic uﬁvg:t:;umpong spreading.

+ Compare the mechanisms: Ninetyeast Ridge is a
hotspor-built voleanic trail; berg Ridge is an
active plate-spreading boundary between the Indian
and Somali plates. They represent different
formation mechanisms.

* The Andaman Sea is o marginal sea in the north-gastarn
Indian Ocean, TT;; :“nhdam;‘m Hif:hhr islands are
emergent parts marine mountain systems.

Topic 136 supplies the wider coastal and island context.

Ninetyeast Ridge - hotspot-built volcanic trail wmw-mmm mid-ocean ridge

Plate moverent
direction

s anath . :
Key differences : Andaman Sea - emergent parts of submarine mountain systems
Aspect Ninetyeast Ridge Carlsberg Ridge e
Origin Hotypot-built voleanie trail Active mid-ocean Andaman e A
{Kerguelen hotspat) {sprevding boundary ystems )
- -
e g | i (et )| Bt
Velcanic activity | Records past hotspot volcanism | Active volcanism with spreading
Seismicity Deformation and earthquakes | Seimic and woleanic activity
and
et bt b
|| senthamin)
Plate motion link | Records plate movement and Formed by seafloor spreading;
unz&mmmw mh%mmm;-
itself moved near the equater
General character welcanic ri Active, slow-spreadi
E‘mmmq n;:m ridge =
Souress: S2, 514, SIS, S16, S17, S18, S19. Day 15 | Topic 144 | 9/9 | @iasuithdrravi
Dy 15 | Topke 144 | Panel @ | @iaswithdrravi a6
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Census 2011: Understanding Provisional and Final Figures

Distribution tells us where people live; density measures people per unit area; 1

growth measures change over time. ORGI, under the Ministry of Home Affairs,
L conducts the Census. The 2011 national count refers to 1 March 2011.

| FINAL CENSUS FIGURES | | PROVISIONAL CENSUS FIGURES

o .| 1,210,854,977 1,210,193,422 Final total =. |
lﬁpﬂpﬂlatmh Aidddiriaii AAAAARAAAL lz;lggcr:mrl
440800400413 AbhiddiAddL
siiaiaiaid ., HESEE 7 20085 millon,
aAdinasnsd diatiiini: Approximately
T T 1,210 million. |
Schematic people icons, not to scale Schematic people icons, not to scale e
2001-11
.{ﬂ s 17.7% s 17.64%

ﬁi Density 382 persons/km’ «— 382 persons/km?

: 940 females per
d? Sex ratio " ' 1,000 males
| Literacy 73.0% final «——  74.04% prwisinnal

Frban and rural shares: 2011 re!easa status

E Final urban
i share:
; 31.14%.
31.16% | L
(provisional) | (provisional, rounded) These are historical comparisons,

| | not 2026 population shares.

i Provisional totals are assembled soon after
E enumeration. Validation and processing

= Compare figures for the same
reference year and territorial
boundaries. State whether each
fi igure is provisional or final.

can revise the totals and derived
= indicators.

YEAR+BWHDART+RH.EASE$TATUS )

Sources: S1, 52, 53,54, 510 " Day 15 | Topic M5 | 18 | @iaswithdrravi
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Population Size and Density Give Different Rankings

All figures below refer to Census 2011 boundaries.

| TOTAL POPULATION | [ STATE DENSITY | | ALL STATE/UT DENSITY

State with the most people Densest State Densest State or Union Tcrrltory
_ Delhi is a
—h > | Uniion territory,
Uttar Pradesh Bihar NCT of Delhi | not a State.
1,106 11,320 |/
199,812,341 2 .
persnnsjkm ersons/km®
about 16.5% final. b
of India, 2011 provisional 2011 provisional:
11,297.
The next three are Maharashtra, s EE
Bihar and West Bengal. HEH i
Binar NCT of Delhi
1,106 persons/km® 11,320 persons/km®
(final) final)
| Fewest People Among States | [ Least Dense State |  Other Final Figures
Sikkim, 610,577. Arunachal Pradazh. T S Lakshadweep
Its density is B6 persons/km’; 17 persons/km®. | Nicobar Islands ,
the smallest population does not Its 2011 population was " Density Pﬂ:l:g;n
mean the lowest density. ibout 0.11% of Indias total. 46 -t
Y
E e % oa & persons/km’. 2,149.
LA . L, e I T
Sikkim Arunachal Pradesh 46 persons/km* 7 ;4.9. .!'r;:n;,p:l:m’
86 persons/km? 17 persons/km’ per. kil
2011 provisional density examples |
,029; Uttar Pradesh
Uwgl‘slgg:ls}\ %2‘;: 828 (provisienal)
Kerala 859.

These illustrate dense northern
settlement and Kerala's dense

peninsular settlement. 1,029 p&rs::nsfiml 828 persons/km®
( All dot diagrams are schematic; dot counts are not proportional to Census densities. )
Which State has the most people? 'M'uch State is densest? Which State/UT is densest?
Uttar Pradesh . Bihar Delhi
Seurces: 51, 52, 53, 54 Day 15 | Topic 145 | 2/8 | @iaswithdrravi
Doy 15 | Topke 145 | Panel 2 | @laswithdrravi 18
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Undivided Andhra Pradesh and Uneven Settlement
— ( Census 2011 | )

Census 2011 preceded Andhra Pradesh's
division in 2014. The historical State row is for
UNDIVIDED ANDHRA PRADESH:

' i 84,580,777, |
G | Poreston | Chodt 7% of India
m Density 308 persons/km?

| , 993 fmles per |
Qg (Sexratio | 1,000 males

2001-11
Ill | decadal growth 11.0%

[ 2014 ] hmﬂ-daykndhral’rade_sh

I
Present-State figures i
may differ because the |
territorial base has changed |
due to the 2014 division. |

1

I

Using the provisional 2001-11 growth figures, the decline from 1991-2001 among the six
most populous States was smallest in undivided Andhra Pradesh, about 3.5 percentage points,
and largest in Maharashtra, about 6.7 points.

Why is population unevenly distributed?

PHYSICAL: HISTORICAL AND RESOURCES AND
climate, terrain o CONNECTIONS :
ilability,. agriculture irrigation, mi -
R | | ™ b v anerity Lﬁmlﬂd

e settlement patterns; transport can concentrate
e transport networks; population in previously

o industrizlisation g thinly settled areas.

and urbanisation. §85 - RS

[ These factors work together; a density figure alone does not identify one cause. _]

Revision links: Andhra Pradesh Reorganisation Act and population ratio, Topic 14; present-State figures, Topic 275.
Sources; 51, 53, 54 Day 15 | Topic 145 | 3/8 | @iaswithdrravi
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Three Density Measures: Read the Denominator

ARITHMETIC PHYSIOLOGICAL AGRICULTURAL
 POPULATION DENSITY DENSITY DENSITY
Tntal pupulatlon + total area. Total population + net Total agricultural population &)
cultivated area. | net cultivable area.
India s Census 2011 fi gure is : ; .
382 persons per square This compares all people with ~ Net cultivated area and net
kilometre. Earlier figures were  land actually cultivated. cultivable area are different
325 in 2001 and 117 in 1951. measures; the denominator
; changes what the ratio

por - describes.

5 Tuta} area ‘
.~ (all land)

Total area ' " Net nul‘livated area Met cuitivahle area
(e.g., 100 km?) (e.g., 20 km?) (e.q., 25 km?)

The two farmland-based measures must not be substituted for ordinary density.
Their numerators also differ: all people versus agricultural people.

[ Tllustrative calculation anly. not an Indian Census dataset: |
| Total population 1,000; total area 100 km?; net cultivated area 20 km*; )

agricultural population 100; net cultivable area 25 km®. iw&ﬁ
Total populati =
e e @ 1,000:100= 10
POPULATION DENSITY Total area persons/km?
100 km* |
; : Total population |
| PHYSIOLOGICAL foo0 3 50
DENSITY Q 1,000 + 20 = persons/km?
- — Net c;g':ﬂ:!d e __ of cultivated area
[ AGRIC _TURM.. — [ Total agricultural |
DENSIII':'L‘;' ‘ L popdston 108 100 + 25 = &grlr.ultural
ettt S Net cultivable area persons/km*
25 km’ of cultivable area
:: First identify the numerator and denominator; only then calculate or compare. \’
Day 15 | Topic 145 | 4/8 | @iaswithdrravi
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[ FOUR BROAD HISTORICAL PHASES J

III: 1951-1981

I: 1901-1921 II: 1921-1951 IV: after 1981
stagnant or steady growth. population explosion. High but slowing
stationary. Better health, > Pj:urtaiity_ fell rap]dly_ growth.

Growth was very low; sanitation, Transw:nrt while ﬁ!ﬂ“'hf myﬁd h‘gh: A falling crude birth rate
1911-21 was negative. and communication average annual growth helps explain slower
supported growth. | was about 2.2%. growth.
Mortality | [ Fertility
- ((g) L‘eu rapidi',r] [sta-,red high] \
LS éﬁ N

| ! i ( "

= Populat
Ue? low growih - I :;P;;ﬁi::: Falling crude birth rate
stagnant) ' leads to slower growth

HISTORICAL DECADAL GROWTH % Peak: 24.80%

(1961-71)
‘ il 2480 2466
“ . ol .
20+ 17.64
[;::a:tﬂ 15 [pmisfnnal]|
(%) 104
5 -
0 -0.31 7/ I | 1 | I I =
| =3 1921 1951 1961 1971 1981 1991 2001 2011

Decade ending (years)

Decade ending 1921: -0.31

1951: 13.31; 1961: 21.51; 1971: 24.80
1981: 24.66; 1991: 23.85; 2001: 21.54;
2011; 17.64 (provisional).

@

The table's peak, 24.80%, belongs to
1961-71, not to the decade after 1971.

and territorial adjustments,

Sources: 51, 52, 55
Dray 15 | Topke

145 | Panal 5 | @laswithdrravi

IAS with Dr Ravi | iaswithdrravi.com

1921 is the turning point in the 1901-2011
series: 1911-21 is its only negative decade.
Every later decade through 2001-11 is positive.

Population rose by over 181 million during
2001-11; average annual growth was 1.64%.
Decadal growth fell about 4 percentage points
from 21.54% in 1991-2001.

The 2011 endpoint shown is provisional. Historical growth series can differ with revisions

Day 15 | Topic 145 | 5/8 | @iaswithdrravi
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Census Counts and UN Projections: Different Clocks

A Census count and a United Nations estimate or projection are different kinds
of evidence. Keep the reference year and publication date beside each number.

24 APRIL 2023
UN ANNOUNCEMENT

WORLD POPULATION
PROSPECTS 2024

(2011 POPULATION CONTEXT |

UN DESA's Population
Division prepares WPP.

The July 2024 edition places
world population at 8.2 billion
in 2024 and India among
countries whose population

is likely to keep growing

UN DESA projected India
to reach 1,425,775,850
people by the end of
April 2023 and surpass
China as the world's most
populous country. This is
an estimate/projection,

In 2011, India had the
world’s second-largest
population, after China.
This ranking describes
that historical year.

i i
| |
| |
i I
! I
|

| |
| I
| |
' |
I Y

| |
]

i |
|

| |
| l
| |
| I
I |
| |
' 1
! |
I |
|

not a new Indian Census through 2054.
| ) count, | _
2011 24 April 2023 July 2024 2054
o o------>—9 —————
2011 population UN projection World Population Projection horizon
count (estimate) Prospects 2024 {India likely to
keep growing)

TWO DIFFERENT CLOCKS KEY TAKEAWAYS

® Do not present the 2011 ranking as the current
ranking or relabel a projection as enumeration.

® Further study: world trends, Topic 386.
o Composition, age, sex, literacy, religion, language,
child sex ratio, migration and urbanisation are

REFERENCE YEAR PUBLICATION DATE covered in Topics 215, 244, 316, 325, 425 and 475.

Year to which the Date when the number -‘-.: /

population number is released, such as a
Day 15 | Topic 145 | 6/8 | @iaswithdrravi

actually refers census report, estimate
J ’ or projection.

Sources: 51, 58, 59

Oy 15 | Topke 145 | Panel & | @iaswathdrrav 53
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Census 2027: Three Reference Dates

30 April 2025 16 June 2025 12 December 2025 5 September 2026

NOTIFICATION

» —

Cabinet Cumrmttee

on Political Affairs Census 2027 Cabinet approved replacement notification
decided to include notified in the the scheme, costing revised the reference-
caste enumeration. Gazette. 711,718.24 crore. date framework.

Census 2027 is India’s 16th Census and the 8th since independence.
A reference date is the moment to which the count refers; it is not the whole fieldwork period.

LANE 1 . Population Enumeration scheduled for February 2027, 5:::; i:f‘:s
MOST OF INDIA 1 March 2027.
H ENUMERATION —F
f February 2027 1 March 2027
LANE 2 '~ Ladakh, and snow-bound areas of Jammu and Kashmir, Réference:
LADAKH + . Himachal Pradesh and Uttarakhand: enumeration 00:00 hours,
' scheduled in September 2026. 1 October 2026.

SNOW-BOUND AREAS |
‘N @ H ENUMERATION —2—
: September 2026 1 October 2026

LANE 3 . Goa, Uttar Pradesh, Punjab and non-snow-bound Uttarakhand:
enumeration 1 December 2026-4 January 2027;

FOUR EARLIER- T
EHUHERM’I ON AREAS eVision 5-9 January 2027. 5&?{':’355,’,
5 January 2027.
H ENUMERATION ]%’_ REVISION H—
1 December 2026 - 5 -9 January 2027 9 January 2027

4 January 2027

Do not extend the October exception | Schedules are plans; elapsed dates
to all Jammu and Kashmir. i do not independently prove that
Do not give 1 March as the reference | @ fieldwork was completed.

for every area. | Cutoff: 17 October 2026.

Sources: 56, 57, 511, 512, 513 Day 15 | Topic 145 | 7/8 | @iaswithdrravi
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First Digital Census: Workflow and Schedule Exceptions

" PHASE 1: HOUSELISTING AND HOUSING CENSUS | uaTeR EXCEPTIONS
@ The original national window was
April - September 2026, with a notified
30-day period for each State or Union territory.

. Houselisting and
‘i Housing Census

in Manipur was
@ This is a scheduling statement, not evidence % deferred until
of universal completion. further declaration.
| il =
April - September 2026 | Houselisting in
o Charaideo and Sivasagar
Apr | May | Jun | Jul Aug | Sep Ry districts of Assam
2026 | 2026 | 2026 | 2026 | 2026 | 2026 B received a district-specific
- > g extension,
—— bt tove
Motified 30-day period
l for each State or Union territory. | m“,m"’

=

" PHASE 2: POPULATION ENVMERATION
| @ Caste data are to be captured electronically during this phase.

Supervised Census-as-a-service
Data Pipeline

Homes / buildi through mobile apps : : | B L] E B

ehecklist on Android and i0S. About 30 lakh field — j_
functionaries are involved: Ministry || Ministry || Ministry

A C

Self-enumeration enumerators, supervisors, B
citizen master trainers, charge
{h’ s) 3 officers and district Intended to supply clean,
Citizens have the option census officers. machine-readable data
of self-enumeration. to ministries.

and a completion announcement. A digital method changes collection and data delivery;

Keep four ideas separate: houselisting, population enumeration, the reference moment
it does not remove the need for an officially notified schedule.

|
® Schedule context: September 2026 notifications.

Day 15 | Topic 145 | 8/8 | @iaswithdrravi
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Ocean water: heat, salt and density

Te:mperature tells us how hot or cold seawater is. Salinit:,r tells us how much
dissolved salt it contains. These are different properties: warm water is not

automatically saltier.

Follow two balances
* Heat gained and lost
changes temperature.

o Freshwater gained and lost
changes salt concentration,

S —

Why they matter
Temperature and salinity

help determine dehs'lty:

mass per unit volume.

Density differences affect
Ia:,rering and ocean circulation;
pressure also affects density.

Two directions to sfudy_

s Across the surface:
compare latitudes, coasts
and ocean basins.

¢ Down the water column:

compare surface, transition
and deep layers.

A

With
depth

Transition layer
{temperature and
salinity I'J'Ilﬂ!!.}

Deep layer
{colder, denser)

Think it through

Heating a covered seawater sample does not add salt.
Evaporating some of its water leaves the remaining

sample saltier.

Temperature changes

Heati

chm;g
temperature
but does not
add salt

= R

From properties to ocean behaviour

Temperature Salinity
i+
How hot or cold How much
the water is. dissolved salt

it contains.

Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition

Day 16 | WAS with Dr Rani

IAS with Dr Ravi | iaswithdrravi.com

Pressure
—,

Increases
with depth.

unit volume.

Salinity rises

Evaporatin
some of thg
water leaves
the remaining
sample
saltier.

\ :_'L > nd_
| | e
D
= I-Dsu.iii &iffmnus-

affect layerin
and ocean circulation;

Day 16 | T156 - P01 | @iaswithdmavi
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Why does the ocean warm slowly?

{ Sunhght 5upptr.r.s most of the heat to the. upper ocean, Thm reasons for a slm raspmsc

Some. energy is reflected, while absorbed energy warms the water.

’ - 1. High heat capacity
w » I

il =5 Water needs much |
(evaporation) - energy for a small
‘ P ) temperature rise.
e gt i ng
i b wid b 02 Mix
. :...f ' “a Wind and waves
e P ST layer, rather than
Ny S o/ heating only a thin
B surface.

Ewa o
- ) ?, carries Lut away
s e m from the surface.
|Theheatbudget |—" = : =

Gain grwigr than |u55 Loss greater than gain:
warming cooling
Temperature rises when Heat '

gain Heat loss | |
heat gain exceeds heat loss. | (from sunlight)  (to atmosphere)
It Faﬂs when heat loss

exceeds heat gain.

Heat gain (to Hm:m i
(from sunlght S

The ocean exchanges heat with the ntmnsphm. thrwgh radiation, ew.pnmhon and direct r:ontar:t
Currents also carry heat from one region to ancther.

~ Application bt ;

Coastal climates are often
moderated because the
nearby ocean stores heat
and releases it gradually.

Ocean water generally
heats and cools more
slowly than land.

Rederences: Ddy 16 Source index | Tepic 156

Day 16 | WAS with Dr Rani

Day 16 | T156 - P02 | {@iaswithdmravi
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Why surface temperatures differ

1. Latitude sets the broad pattern f 2__ Currents modify the pattern |

Low latitudes receive more concentrated Warm currents carry heat towards cooler
sunlight over the year. Poleward, the same regions. Cold currents bring cooler water into
incoming rays spread over a larger area, warmer regions. The Gulf Stream is a warm
so the ocean surface is generally cooler. current; the Labrador Current is cold.

f SHn{ight_n;re_ 0 Same sur-:light i ; .

concentrated spread over a larger
ok o Lttt = || s s

e

area at high latitudes

" E

s

S

3. Winds and mixing matter 4. Land and basin shape matter
Winds move surface water and mix it with Land heats and cools faster than water.

water below. Upwelling can bring colder water ~ Nearby land, seasonal winds and restricted
to the surface, cooling a coast ‘even at low exchange can change the temperature of a
latitude. sudl Marginal sea.

5. Read the pattern, not a fixed formula

Surface temperature also varies with season, clouds and circulation. It does not fall by one
identical amount at every degree of latitude.

" Lotitude | Ocean Rl _W_fnds, T
and sunlight | | currents mixing and

distribution

(e ;}.__ q e 1

Temperature at a place = several interacting influences, }

not a fixed numerical formula.

Rederences: Ddy 16 Source index | Tepic 156

Diary 16 | BAS wilh De Rl Day 16 | T156 - P03 | @inswithdmravi
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How winds bring cold water upward

Upwelling is the rise of deeper QPWEUEHQ
water to replace surface water “Wind drives transport
that has moved away. ) S <= 5

13‘:‘?&;‘-&_" sl e
=—=2 — Surface-water

Read the mechanism ——

—

1 Wind drives surface-water
transport.

Phutoplankto

growth

2 When that transport moves
water away from a coast,
a gap develops near the surface.

3 Colder water rises from below
to replace it.

Why the coast becomes cooler  Downwelling

The replacement water has been " Wind drives transport
below the strongly sun-heated ~— =
surface. It is usually colder .
and often nutrient-rich.

The biological link Important distinction

Nutrients reaching the sunlit layer Wind direction and water-transport direction
support phytoplankton growth and are not always the same. Earth’s rotation
can sustain productive %ishing grounds. helps determine the transport; alongshore winds

can cause coastal upwelling.

—

i —— | Water transport |
" Wind direction | nm:ly. lﬁ#ﬁ:r |

Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition
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Temperature with depth: three zones

(A common low-latitude profile | ' (Typical temperature profile]
o e —— Temperature
e g e S - Colder €———— Warmer
Mixed
layer

T e g ——— B i e Nt ]

_-l-"--.—;_ ——

':_Nat to scale; boundaries ng

o i

(1. Mixed layer 2. Thermocline | [ 3. Deep water |
Sunlight warms the upper Below the mixed layer, Below the main thermocline,
ocean. Wind and waves mix  temperature falls rapidly the water is cold and
this water, so temperature with increasing depth. temperature usually changes
changes relatively little This is a transition zone,  Much more slowly with
depth.

within the layer. not the deep layer itself,

e M -

| Why the contrast develops | [ Read a temperature profile |
Sunlight is absorbed mainly in the upper Moving downward through the thermocline
ocean. A warm, less-dense surface layer means a large temperature change over a
resists mixing with colder, denser water relatively short vertical distance.
below.

Wn.mi.r; o O a2l
A I”!'HS& 'l.l'-ltl.r o } L.u,r!g mmhﬂl

thange over a relatively
short vertical distance.

=it T e = i

Layer depths vary by place and season. This is a schematic pattern, not three fixed-depth
compartments for every ocean.

Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition
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Layers change with latitude and season

Tropics Temperate seas - summer  Temperate seas - winter
® Strong year-round surface ® Summer heating creates  Winter cooling and stronger
heating commonly maintains a shallow warm layer and mixing can weaken this seasonal
a warm upper layer above a seasonal thermocline. contrast and deepen the
colder deep water, with a mixed layer.
persistent thermocline —

petween them.

Polar seas An Arctic example (not all polar oceans)

o A warm-surface thermocline may be weak o Relatively fresh, near-freezing surface waber can lie above
or absent. saltier water and a warmer Atlantic-origin layer.
o But cold water does rot mean that the entie ¢ A trong W"ﬂu w'wf can limit. vertical moxing,
water column is uniform. o St : Cnl& rlativel e
Mnr freezing surface waler
_— } im salinity gradient)
= } Warmer, saltier
b Atlantic-origin layer
" Schematic profile ]
(ot o m}
The key idea Always ask
® Temperature layering and salinity layering are ® Which region, which season and which pro
related but different. A weak thermocline does does tjﬂzgpmm describe? property
not prove that there is no stratification.

Temperature layering  Salinity layering Whieh, Which, Which
Controls density Contrals density . - :
through temperature through salinity
differences. differences.

Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition
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Salinity: salt in a seawater sample
(1. What is salinity? )

Sodhum and chioride |
Salinitg is the concentration are the dominant jons.
Seawater contains
e s e i , many salts, not only
g i = BN, @ 9 2 L

e — T .

(2. Understand 35 parts per thousand] (3. The denominator matters |

A 1,000 g sample of seawater at about 35 %e. It is 35 g of salt in 1,000 g of seawater,

contains about 35 g of dissolved salts and not 35 g added to 1,000 g of pure water.
965 g of water. This is about 3.5% by mass.

(2 (aeds

Bgin1000g [ Bgoddedte |
seawater 1,000 g of pure water

Wil
E—2 =Euillr ==
S 1,000 4

965 q water + 35 g dissolved salts

4 = 1,000 g Law.ter

(about 3.5% by mass)
(4, A useful scale | (5. Where do the salts come from? |
Average ocean salinity is about 35 %o. Weathering releases ions from rocks on land;
Much open-ocean water lies around 33-37 %o,  rivers carry them to the sea. Seafloor reactions
but coastal waters and restricted seas can and volcanic sources also contribute dissolved
differ greatly. substances.

G‘-'—- !

g . Fi . ]
. : | Seafloer reactions
Coastal waters B | w X
e ) [ NSRS (oo
around 33 %e to 37 %o | | can differ greatly. | ) - L

- L

T i oy

|6. What is dissolved? |
Sodium and chloride are the dominant ions,
Seawater contains many salts, not only
sodium chloride.

Saurce referenct: ROAL | Cancapl-Hrst @adhing sdition
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What makes seawater saltier or fresher?
Follow the water,__!:han the salt.__

Evaporation - salinity rises Rain and rivers - salinity falls |
Water leaves as vapour; most dissolved Freshwater is added. The existing salts
salts remain. Less water holds nearly are spread through more water, so the |
the same salt, so its concentration rises. surface is diluted. |
|

gty

- - - i

Before evaporation | [ A;'!:er evaporation Before input | | After rain/river i : ]
(lower sﬁinitg} {hi.glnar“:ﬁinitg] _ (higher salinity) {lower sajinit;ipu )

-

Sea-ice formation - ren:aining water | Ice melting — surface water becomes fresher
becomes_saltier Meltwater adds freshwater and dilutes

Growing sea ice excludes much of the salt. seawater.
Salt rejected into the surrounding liquid water
increases its salinity.

[Much salt sxc{uded]

Before sea-ice formation | | After sea-ice formation Before melting | | After ice meltin
(lower salinity) (higher salinity) (higher salinity) | (lower sniinity,?

Currents and mixing redistribute salinity
They carry salty or fresh water fram one place or layer to another.

— = e

.. Fresher water |5

e =

Mamurg rule

| " These processes can act together;
Remiove Sreshwater: concentrite the salts. the observed salinity reflects their

Add freshwater: dilute the salts. combined: biakance. and water movement.

o

Rederences: Ddy 16 Source index | Tepic 156
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Why the saltiest belt is not the equator

The surface pattern follows the freshwater balance, not temperature alone.

" Higher northern latitudes &+ | Higher latitudes: often fresher surfuces

: [ o R ®° lee melt | Lower evaporation, precipitation and
‘ *&:-Qt:*_\_hh P'T F‘Tm " f‘-J seasonal ice melt can reduce salinity,
= — . 2 Sea-ice formation locally raises the salinity

* of the remaining liquid water.

1' Subtropical belts: evaporation wins

B Spaeony Around 20°-30° north and south,
descending dry air often brings little rain.
Strong evaporation with limited freshwater
input favours high surface salinity.

o A
. —I"“"—Ir
* g

. Equatorial belt: warm but rainy

Strong heating encourages evaporation,
but frequent Eﬂnvy rain supplies much

. freshwater. Dilution keeps surface salinity
lower than in the dry subtropics.

| Southern subtropics | e o Subtropical belts: evaporation wins
' Hegho b Around 20°-30° north and south,
descending dry air often brings little rain.

Strong evaporation with limited freshwater
input favours high surface salinity,

El
'ﬁ-‘
g

| w0
1
= N
=
]
*

Higher latitudes: often fresher surfaces

- w, ¥ Precipitation loe melt Lower evaporation, precipitation and
&‘;. R T T, S ¥ S0y seasonal ice melt can reLu salinity.
— s e ey Sta-ice formation locally raises the salinity
— of the remaining liquid water.

| Surface sailm_fy d%u-is; the balance | -LW‘T_W"I{';‘-"“ modify every belt

E F el Gt Rivers Currents
vaporation reshwater sup ace salinity is higher e
increases salinity decreases salinity  where mﬂﬁm P

s (- —

‘.’ 'f ‘jl m m‘:ﬂ mP:FnII. Sﬂﬂthnw Eﬁiu;u;l basins

river runaff and ice meit, SRR
o o = g |
freshwater input is large Rivers, currents, sea-ice chanaes and

e crough to dilute the enclosed basing can interrupt the
surface water broad latitudinal pattern.

j'_ EE@ ;t;nénning_i

“Hottest water must be saitisst” is false.
Compare evapeeation with rainfall, runeff
and ice processes before predicting salinity,

Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition
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Arabian Sea and Bay of Bengal: explain it
 Arabian Sea | (Bay of Bengal

Evaporation removes a large amount of water. Heavy rainfall and major rivers add
Freshwater input is smaller relative to this loss,  amounts of freshwater. This dilutes the surface
5o dissolved salts become more concentrated. and forms a relatively fresh upper layer.

Water lass m;-
(evaporation)

; o Lower .surFau snhmtg "
- {dul. to grm{r.r fmshmt.lr supglg

o _';-'

(Trace the cause and effect |

‘' (areater net freshwater loss Greater net freshwater supply
N/ - higher surface salinity. — lower surface salinity.

(Why the fresh laye.r matters Below the surface )

Fresher water is less dense than saltier water ot Saltier water can occur beneath the Bag s
the same temperature and pressure. It can help  fresh surface layer; the surface comparison

maintain stable lauering and reduce mixing with duzs not describe e:w.rg dapth
w«te'r below. - R

y | e,

(Qualification
Mansoons, river discharge and circulation change
the pattern through the year.

SourcE referencs. Ocaanography | Cancedt-1st teac hing editian

Day 16 | WAS with Dr Rani Day 16 | TLSE - PLO | i@iaswithdmraw)
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Why nearby seas can have different salinity

Think of a sea as a water-and-salt budget.

(Dry climate + evaporation | | (Wet drainage basin + river inflow) |
The Red Sea and Mediterranean Sea | Large freshwater inputs help kee

lose much water by evaporation. the Baltic Sea and the surface of

| Limited freshwater supply helps make  Black Sea relatively low in salinity.

- them saltier than many open-ocean .
waters. e

Evaporation
(removes water)

Exp!e: Red Sea / Mediterranean

ks !
) Example: Baltic Sea / Black Sea surface
' ( Restricted exchange amplifies local effects | ]
|
A narrow connection limits how quickly e Sini-gnclosed Open ocean
" a sea exchanges water with the open ocean. 8- . N
Tt does not automatically make the sea salty: == %8
the freshwater balance still matters. SRS,

|
L_h o _ _._ __gtimitaﬁxdtnj

(Connected is not landlocked)

. The Red Sea exchanges water with the Two semi-enclosed seas can have opposite
Gulf of Aden through Bab el-Mandeb. | salinity patterns if one loses freshwater

| }:sh:;gh salr:]it does not mean that '~ overall and the other receives it.

it has no outlet.

(tends to be saltier)

(tends to be less salty)

References: Day 16 Source index | Tepic 156
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Halocline: a sharp salinity change with depth

[ A halocline is a layer where salnmtg cha.nges rapidly with depth.
| The change can be upward or downward in value as you descend.

|(Case A a Fresh surface lo.ger " Case B: a salty surface lage.r

Rain, river water or ice melt can freshen Strong evaporation can leave the surface
| the top. Salinity then increases sharply saltier than the water beneath. Salinity may
| below thts cap. dz;rmse 5ha.rplg with daprhh through the transition.
= | . Salinity '
ngi_'u
Halocline
D‘Fﬂ‘
(increases
downward)
Do not confuse the variables A salinity profle olone s vot a density profile

y Both temperature and s.uilmt affect dtnm
Thermocline Halocline Eycmllm | A warm, F:ﬁlh_., surface layer I:Ic.us'l remain nJ:;ju
Rapid temperature | Rapid salinity Rapid densi | colder water if the combined density structure
dvumgz. wi dzpt:h change with dipth.  change with degth. | is stable.

i e T L --"'J:‘r-

szth increases downward; salinity increases towards the right.
These are schematic exmplzs not universal ocean profiles.

rederence:. NOAA | Cancept-lirst eaching edition

Back to index
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Density connects heat, salt and circulation

Density means mass per unit volume

? Change one factor at a time

Density tells us how much mass
is contained in a given volume
of water.

Stable lagering

Lighter water lies above denser water.
This arrangement resists overturning,
u[thuugh winds and tides can still

mix water.
H,.,_,_, s «-,-:..q.:_-rf““_--

ﬁf hter vmter "

l:ssdznsn) . | Stable

e caineeene - l2yering
resists
ougrtirning

How sinking begins

Surface water that becomes sufficiently
dense through cooling and salinity changes
can sink beneath surrounding water.

This helps form deep water in some
high-latitude regions.

Heat loss
, to atmosphere
{cooling) oA
T

“Saltier always sinks”
is incomplete.

& '- Pa
prs

| Density differences contribute to

Same salinity and pressure

(cooling and warmi At the same
3 salinity and pressuse,
cooling ordina
mw.%zr usual
makes it denser;
N - mmlnﬂ makes
armer it less dense,
(less dense) (more dense)
Same temperature andiprassuu
t
{adding or removing salt) FE

temperature and
pressure, adding
dissolved salt
increases density;
adding freshwater
lowers it.

(more dense)

(less dense)

Two factors can increase densit_l.rg

leing Increasing salinity
i b J '?1.‘ Maore dissolved
| tempern ure T 400 salt increases
E 1 increases L .';-"ﬂ‘-' density
density B ek (at the same
at ih: same = S temperature
salinity and pressure).
and pressure),

" Both factors mﬁkt i /

waoter denser. |

— - - =

. Thermohaline circulation

*Therma" refers to temperature;

“haline” refers to salinity. -

deep-ocean circulation. Winds and mixing =
also help drive the overall :Jrcu!nhul'l. 3

Compare temperature, salinity and pressure
together before deciding which water is denser.

Back to index
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Apply the concepts: predict and explain

) Heavy rain falls over a warm [ 2. Wind moves coastal surface
ocean surface. What happens first? | water offshore. What can follow?

Surface salinity tends to fall because

freshwater dilutes the seawater. . .8
Warm temperature does not -
prevent dilution.

Colder water can rise to replace it.
This upwelling may lower coastal surface
temperature and bring nutrients upward.

" 3. A sample loses water by evaporation, .';'},_Aﬁﬁla_sﬂuws_ little temperature

with no salt removed. What changes? change but a sharp sdini{; increase
Salt concentration rises. with depth. I it unlayered?
The amount of salt need not No. It has a halocline; temperature alone
increase for salinity to increase. cannot reveal the full density structure.
Litte change | RS

£ " in tempera

vaporation ith

{water lost) i e
Sharp increase
in salinit
with
(halocling)

No. Temperature also matters. =, salty
Check the combined density
before judging stability.

5. A salty surface layer lies above fresher water. Must the diagram be impossible?

- surface layer

. One reasoning route

Back to index

: 1 \1 Consider
Identify Track heat { :
—> —> temperature —»| density and
the process. or freshwater. o falinitg. | mixia g
Saurce referenct: ROAL | Cancapl-Hrt @adhing sdition
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| Ocean currents: moving seawater |

Ocean currents are directed flows of seawater; warm currents bring warm water into
colder areas and cold currents bring cold water into warmer areas.
Learn what drives currents, how their routes vary, and how they affect climate, fog and marine life.

[ waves | [ OCEAN CURRENTS |

Short-pariod up and down | [ Regular rise and fall Continuous flow of huge amounts
movement of water at | of sea level due to the of acean water in a definite

the surface, mainly due gravitational pull of | direction, like a river flow in oceans. |
ownd. ) | She Moon. and the Sun. | |

m"'d q‘.’- f*

il

W o

~ [ Warm and cold currents | _'wl*

[ Wermaurrents | [ Cold curents )
» Corry water that is » Carry water that is
warmer thar the | colder than the
surrounding water, | surrounding water,
« Bring warm water into |  Bring cold water into
« Short-period « Regular rise and fall | * Continuous flow of cold water areas. warm waker areas.
widlom | sl e S
mavement of wa « Due to grovitational A
at the surface pull of the Moan d‘.‘ﬂ““‘.""m“ {colder “';"mw]
« Mainly due to wind | and the Sun . !-u: v flow ki
» Waove height is = Vertical movement |y o s bris :
small :urTnmd of water T iater bale
to ocean depth cold water areas
» Cald currents bring
cold water into
warm water areas
= Movement Is ;
oV ! weslyhoreiil ) T— |
[ | How this topic fits with earlier topics | )
- - |
| Ocean-floorrelief | | Temperatureand salinity | [ Water movement |
| Continental shelf, continental Temperature and solinity Currents transport water |
slope, deep-sea plain and | affect density. Colder or and heat through the acean.
oceanic deeps shape the | saltier water is generally | . .
| ocean basin (Topic 144). denser, all else equal
| e | (Topic'156). ks |

S

Sturces: Sauree Indox. Tepke 165 | Coverages: seftion 2.1

IAS with Dr Ravi | iaswithdrravi.com
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Speed, density and vertlcal movement

e Measuring currents
Current velocity has both
speed and direction.

Speed is measured in metres
per second or knots. One knot
is one nautical mile per hour.

e Speeds vary
Some strong surface currents
exceed five knots. Many deep
currents are much slower,
often below 0.5 knot.
These are examples,
not universal limits.

e Density and vertical movement
At the same pressure, colder or
saltier seawater is generally
denser, all else equal. Dense water
can sink beneath lighter water;
winds and mixing also help drive

vertical exchange. W (denser water) e

e ———— — —

o Overturning circulation, simplified: warm surface water moves towards high

latitudes, cools and may sink in deep-water formation regions. Deep water returns
and eventually rises through upwelling and mixing. Actual routes are more complex.

High-latitude Simplified overturning circulati Hi

i ittt [ plified ove ing circulation ] Si'%
— Waorm surface water Equator Warm surface water o e

T A ﬂmtnwd:hgh {warm regjon) flows towards high S

Soirces: Source Inded. Topke 165 | Coverades: sedton 2.3
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What drives and redirects ocean currents?

Wind transfers momentum to water. Sea-level and density differences create

pressure gradients. Earth's rotation redirects motion; continents and the seafloor
shape the routes.

1. Solar heating 2. Wind stress | 3. Pressure gradients 4. Coriolis deflection
and density ' and gravity

Uneven heating expands Wind drags the sea | Wabar tands to miove
seawater and changes surface and transfers

| Rotation deflects
moving water to the
. from higher pressure right in the Northern

its density. Together momentum. towards lower pressure. = Hemisphere and to the left
with salinity, ‘ﬁis can Persistent winds help | A sloping sea surface in the Southern
create pressure and organise basin-scale creates a pressure Hemisphere. It redirects
sea-level differences. circulation; coastal gradient; rotation can motion rather than
winds can cause balance this in large- supplying its energy.
N upwelling. scale currents.
\ ] Northern hemisphere
Higher
Wind (hghr s e {hfum" "~ Moving
i I water
~ deflects
Wmd transfers to the right
mamentum (clockwise).
tuthem surfme S

Density and vertical exchange

Temperature and salinity both
affect seawater density.
Cooling or added salt can make
water denser and promote
sinking; warmer or fresher
water is usually lighter,

all else equal.

Temperature affects density Suhruty affects density

Wind-driven upwelling and
mixing connect surface

and eep waters. Vﬂ*hmi en:hnnge uf vmtir due to

differences in density, and by wind-driven
upwelling and mixing.

Soirces: Source Inded. Topke 165 | Coverades: sedtion 2.3
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Surface flow, deep flow and
overturning circulation

Point Surface flow Deep flow
(shallow, near-surface) (deep ocean)

Simplified

Skl ot il About 10% of ocean water About 90%

Model depth Upper 400 m Below 400 m

Main influences Wind stress, pressure Density differences, pressure
gradients and rotation gradients and mixing

Illustrative speeds | Strong currents may exceed Many flows are slow; an order-
5 knots of-magnitude example is 1 em/s

The 400 m and 10%/90% grouping is a simplified teaching model. Actual current depths,
speeds and proportions vary; surface and deep waters form connected systems.

. . . * * Cooling, and sometimes
Thermohaline circulation, simplified increased salinity, can make
Warm, less dense water ﬁﬂem in gd-,;ﬂl:':k )
flows at the surface Approximate model: Formtg'mn 'onsm
towards high latitudes 10% above 400 m i f,
Surface '
Om
Upper
400 m
(model
boundary)
Below
400 m
- - -
Thermohaline circulation

* “Thermo™ = temperature.
+ “Haline” = salinity.

Thermohaline circulation is the density-related
part of ocean overturning. Heat and freshwater

exchanges change density; wind and mixing
also help connect the global circulation.

Temperature
4. (thermo) =

Souirces: Source inded. Topke 165 | Coverade: sedton 2.4
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Warm and cold currents: the general pattern

Point Warm currents Cold currents
What tha!,.r do Bring warm water into Bring cold water into
cold water areas warm water areas
wmﬁﬁ :;&l:wdﬁ East coasts of the continents | West coasts of the continents,

in both hemispheres

In the higher latitudes

of the northern West coasts of the continents East coasts of the continents
hemisphere
. Gulf Stream, North Atlantic Drift, | Labrador, Oyashio, Canary,
Typical examples i " | California, Peru (Humboldt),
Kuroshio, Agulhas Benguela

® The low and middle latitude rule follows the gyres (2.6): warm water moves poleward
along the western side of each ocean basin, which is the east coast of a continent, and
cooler water returns towards the equator along the eastern side of the basin, which is
the west coast of the next continent.

__ General pattern in Iow r:md nﬁddlf. Intdudts_]

on eastern side

5 - . of ocean basin
mﬂ b:::ln ‘),59 | (which is the
{ is WS west coast of
east coast of the next

a continent)

:—p Wurm current {polewml ﬂw}
sy Cold current (equatorward flow)

e In the North Atlantic both exceptions can be seen. The warm North Atlantic Drift reaches
the west coast of Europe, and the cold Labrador Current flows south along the east coast
of North America.

[ Nur'th Atlautm. both exuphonsj

Souirces: Source Inded. Topke 165 | Coverade: sedtion 2%
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Gyres and heat transport
How a gyre forms . Northern Hemis
A gyre is a large rotating system | Sum:':lhjyu s?mﬁ.: mwisg:l

of ocean currents, Wind stress
drives surface flow, Earth's

| rotation deflects it, and continents
confine the basin. Subtropical
gyres are anticyclonic, while
subpolar gyres are cyclonic.

| - Subpolar gyrls
Subpolar gyres rotate in the

| opposite sense to subtropical
gyres. They are cyclonic in the ‘

| Northern Hemisphere (anticlockwise)
and cyclonic in the Southern
Hemisphere (clockwise).

| Western intensification

Subtropical western boundary
currents are typically narrow
and strong, while eastern
| boundary currents are broader
md weaker. The Coriolis effect
| varies with latitude and helps
produce this asymmetry.
A westward-shifted centre
| describes the pattern; it is not
the physical cause.

~ Near the equator > North Equatorial Current '
| The North and South Equatorial ™' S——— fxﬁ? wtwdﬁim-n{m |
Correrts fow sl BRI | S > (castward, near the thermal equator, ‘

Between them the Equatorial  legapiit)=—————————- ;ﬁ@ﬁ, north of the Hm equator) ~TTT ===
Counter Current flows eastward, T
| commonly a litthe north of the w —ﬁ_ [mw m——ﬂ |
geographic equator. )
® Subtropical gyres turn clockwise
in the Morthern Hemisphere and
‘ anticlockwise in the Southern
Hemisphere.
* There are five major subtropical gyres:
| the North Atlantic, South Atlantic,
Indian Ocean, North Pacific and Chdrme Anficlockwise  Anticlockwise
| South Pacific. {in northern {in southern {in southern
. Saﬁor asso Sea lies at the centre hemisphere)  hemisphere)  hemisphere)
of the North Atlantic tic gyre.

| Heat transport
| Currents redistribute heat: warm water commenly
moves poleward and colder water moves towards
lower latitudes. Thee ocean and atmosphere
together transfer heat around the planet.

Seurces: Sauree Indox. Tepke 165 | Coverages: seftion 2.6

52

IAS with Dr Ravi | iaswithdrravi.com 174



DAY 17 | TOPIC 165 | VISUAL 7

IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

The Indian Ocean: currents that reverse with the monsoon

Seasonally reversing monsoon winds drive strong surface circulation
in the northern Indian Ocean. Several major currents reverse as the winds change.

DAY 17 | TOPICS 161-170
Topic 165 | Teaching pansl D7

The winds reverse with the seasons (Topic 86): from the south-west in summer and
from the north-east in winter. The currents of the north Indian Ocean reverse with them.

Summer - South-West Monsoon
— {winds from south-west) .

Winter - North-East Monsoon
~—. {winds from north-east) "

Point South-West Monsoon Current (summer)

Direction Eastward Westward
Crosses the Arabian Sea eastward, Flows westward south of Sri Lanka

Path passes south of Sri Lanka and enters | from the Bay of Bengal into the Arabian
the Bay of Bengal; the route changes | Sea; its branches and route change
through the season. through the season.

Somali Current | Flows north-east along the coast of

at the same time| the Hon of Africa, Flows south-west, towards the equator.

Currents south of the equator: the Indian Ocean subtropical gyre

© South of the equator, the Indian Ocean
| e by = e q_;**Ew - __ _-:. R

turns anticlockwise,

interior, it is not simply formed by

two branches joining south of Madagascar.

Semirces: Souree Index. Tepke 165 | Covdrage: section 2.7

IAS with Dr Ravi | iaswithdrravi.com
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How ocean currents affect coasts and marine life

Currents move heat and water. Together with winds, upwelling and local geography,
they influence coastal climate and marine productivity.

Mechanisms and examples
Warm current — moisture
supply; rainfall also needs

suitable winds and upllFt £an occur.

= Stable ai,
little rainfall

Coastal deserts (examples)
Atacama Desert

The Atacama is a cool, arid coastal region mainly
in northern Chile, beside the Peru Current.

Soirces: Source inded. Topke 165 | Coverades: sedlion 2.8

IAS with Dr Ravi | iaswithdrravi.com

good fishing grounds are
mixing zones.

Coast or zone Current water Mechanism and effect Examples
West coasts in Cool Cools near-surface air, Peru (Humboldt)
cal and Tahng suppresses convection and Benguela
Su cal latitudes = and often favours fog and currents.
(e doseto = | dry coastal conditions.
the equator) Atmospheric circulation
and relief also matter.
West coasts in Ocean heat and prevailing | North Atlantic
middle and winds can moderate winters | Current and
higher latitudes | and reduce seasonal westerlies:
- | temperature range. north-western
= Eurape.
Supply heat and moisture; Gulf Stream and
with favourable winds, Kuroshio.
they can sup, warm,
humid coastal climates.
Mixing and nutrient supply Grand Banks,
can support plankton and waters east
productive fisheries. Not all | of Japan.

Cool current — stable near-
surface air; fog and dryness

Upwelling, nutrients and fish

Namib Desert
The Mamib is a cool coastal desert about 1,900 km long,
from Angola through Namibia into South Africa, beside
the Benguela l‘..‘un'ent

Wind-driven upwelling brings nutrient-rich
deeper water towards the sunlit surface,
supporting plankton and marine food webs. |

=0
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Effects of ocean currents (2/2)
The Grand Banks | Off Japan

 Shallow banks on the continental shelf » The cold Oyashio and warm Kureshio
south-east of Newfoundland, influenced systems interact east of Japan.
by cold Labrador Current water and "« The Oyashio supplies iron and other
warm Gulf Stream waters to the south. | nutrients; its plankton blooms support
| = Dense fog forms when warm, moist air some of the world’s most productive
| moves over the colder water. fisheries (NASA). -

| * The banks are important fishing grounds.

Dense fog
%" {when warm, moist air © & (N
moves over colder water) o

Wm . Intxfd:tnn of I:ﬂ!.d-l.li'l.d.--—-_ F.
| Gulf Stream it . Warm currents east of Japan e
| (to the south) | A e 3

fisheries (Hml

Upwellmg (NOAA) | The Peru Current

* Deep, cold water rises towards the surface | * A cold current that flows north along the

when winds push the surface water away; west coast of South America, from Chile
conditions are best when the winds blow past Peru towards Ecuador. '
along the shore. * Upwelling of deep water makes it colder still |
« Th lled water is col : and brings nutrients up, and the waters off
& Mpwtliad water 1s GERESIE RS Peru, Chn?e and Ecuador are one of the world’s |

nutrients, so good fishing grounds are found

where upwelling is common. greatest fishing grounds for anchovies

{Britannica).
M It is also called the Humboldt Current,
" M after Alexander von Humboldt, who measured
| its temperature in 1802.

Upwelling makes the
waters colder and

Upwelled water
is colder and  EESEENEE
rich in nutrients FESUR

(cold, flows north) B

Soirces: Source indad. Topke 165 | Coverades: sedtion 2.8

a5

IAS with Dr Ravi | iaswithdrravi.com 177



DAY 17 | TOPIC 165 | VISUAL 10 Back to index

IAS WITH DR RAVI

DAY 17 | TOPICS 161-170
AIM. PREPARE. ACHIEVE

Topic 165 | Teaching pansl 10

El Nino in two lines

— N
Normal conditions El Nino conditions
in the tropical Pacific in the tropical Pacific
West East | | West East
Warm surface Stmfszl Warm waters Warm surface
waters piled up f:lnde s Colder sQrFﬁct still present Weaker waters shift
in the west 1 Fron:nm waters in the | | in the west equatorial eastward

g i gt eastern Pacific

o o
| |

(but less p:led up  trade winds
than normal)

e

-\_.=1-—a_::_=_

#i—q_.

Thermacline 7
(deeper in west, -
shallower in east)

Thermocline
(more level across

the Pacific)

Reduced upwelling

| il
ufm:u:ﬁ::t I:?d-. of cold, nutrient-rich
water in the east water to the surface
in the eastern PncificJ

During El Nino, equatorial trade winds weaken,
warm surface waters shift eastward and the
normal supply of cold, nutrient-rich water to

the eastern Pacific surface is reduced. This does
not mean that the entire Peru Current stops (NoA).

' Peru Current
continues (m:rt entu'dy stnppzd} -

El Nino, La Nina and
the Southern Oscillation
come on Day 37
(Topic 365);

tides come on

Days 42 and 92.

Soirces: Source Inded. Topke 165 | Covearades: sedtion 2.9
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Extra section: the major currents, ocean by ocean (1/2)

Where it flows, and what to remember

A powerful western boundary current
flowing northward and then north-eastward
off North America. The Florida Current
feeds the Gulf Stream; its transport near
Florida is abaut 30 million cubic metres per
second, not the transport of the entire
downstream current.

The north-eastward extension of the Gulf
Stream, from south-east of the Grand Banks
to the Norwegian Sea; warm and highly
saline. Its branches include the Norway

and Canary currents.

Flows southward along Labrador and
Newfoundland and carries sea ice and icebergs
toward the Grand Banks. lts temperature,
salinity and iceberg transport vary by season
and location.

South-westward along the north-west coast
of Africa as far as Senegal, then west into the
North Equatorial Current. Equatorward
alongshore winds drive offshore surface-water
transport and coastal upwelling, helping keep
the coastal waters cool,

Seurces: Sauree indox. Tepke 165 | Coverags: seftion 3

IAS with Dr Ravi | iaswithdrravi.com

Flows: generally northward along the west coast
of southern Africa, within the Scuth Atlantic
subtropical gyre. The Benguela upwelling system
xtends through South African and Namibian
witers toward southern Angola. Wind-driven
upweliing supports plankton and productive
fisheries; its water has several source pathways.

A warm western boundary current of the
North Pacific gyre, comparable to the Guif
Stream.

A subarctic current that flows south in the
western Morth Pacific and meats the Kuroshio
off the eastern shore of Japan. Its Japanese
name means "“parent stream’: it carries iron
and other nutrients, and the plankton blooms
on it support some of the most productive
fisheries in the world.
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Extra section: the major currents, ocean by ocean (2/2)
rDcean Current | Character | Direction and other details

|
I
Towards the equator, as the
 Pacific | California Cold eastern boundary current of
the North Pacific gyre

: North along the west coast of
Pacific | Peru (Humboldt) Cold South America, from Chile past
Peru towards Ecuador

The western boundary current
along south-eastern Africa. It turns
back eastward into the Indian Ocean

. (retroflection), while some water escapes
Indian | Agulhas Warm | it the South Atlantic, including in eddies.
Its sources include Mozambicue Channel
and South Madagascar waters and the

ocean interior

. g Reverses Along the Horn of Africa: north-east
Indian  Somali ‘with the monsoon | in summer, south-west in winter

South-West and Wetkcs Eastward into the Bay of Bengal in |
Indian = Morth-East | with the monsoon| SUmmer; westward into the Arabian
Mensaon Cu-rentsJ | Sea in winter

| Flows west to east around Antarctica |
| and links the Atlantic, Indian and Pacific

: round | oceans. Its path varies with longitude;

Southern | Antarctic Circumpolar Fm:mﬁﬂ transpart estimates depend on the section,
observations and methed, so 134 million

| cubic metres per second is not a universal

| fixed value.

How to read the table:
@ Eveg warm current in it flows on the western side of its ocean basin, except the North Atlantic Drift,
which crosses the ocean to the west coast of Europe.

@ Every cold current of the low and middle latitudes in it flows on the eastern side of its basin
(Canary, Benguela, California, Peru). The two cold currents of the northern higher latitudes
(Labrador, Oyashio) flow on the western side, along an east coast.

® The Gulf Stream, Kuroshio and Aqulhas are major western boundary currents of subtropical gyres.
The Brazil and East Australian currents are relatively weaker western boundary currents of the
South Atlantic and South Pacific gyres.

Seources: Sauree indox. Tepke 165 | Coverags: seftion X
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Three current misconceptions

1

In many low- and middle-latitude
subtropical systems, cold currents
flow along west coasts of continents

and warm currents along east coasts.

Higher-latitude examples differ:

the Labrador Current is cold along
eastern North America; the North
Atlantic Current brings warm water
towards western Europe. These are
broad patterns, not universal coast
rules.

“Cold currents do not always follow west coasts

Low and middie latitudes
{subtropical systems)

Higher latitudes
(e.g. North Atlantic)

Witrm eurrent
alang

Hrgher latitudes =
{e.g. North Atlantic)

S i, i A . -y . el i i Iy

!_i “Surface flow is not the

A simplified depth-grouping model
assigns about 10% of ocean water
to the upper 400 m and about 90%
below. Actual current depths and
volume shares vary. Surface and
deep circulation are connected.

A current-depth grouping is different
from the thermocline, a layer with

a rapid temperature change; its depth
varies by place and season.

(3]

The Gulf Stream flows along eastern
North America and turns north-east
off Cape Hatteras. The North ﬁtlnhtic

“One connected current

Drift, r:ontmues the warm-water
transport across the Atlantic.

Ocean heat release and prevailing
westerlies together help moderate
north-western Europe’s climate.

Use the current name precisely, while
recognising the connected
heat-transport system.

Soirces: Source inded. Topke 165 | Covaradges: Sedtomn &
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whole ocean. Simplified model

Upper 400 m: |
about 10%

Below 400 m:
about 90%

system, distinct names.”

e

North Atlantic Current
(North Atlantic Drift)

l

across the Atlantic

Hslps moderate
north-western
Em'ope's cllmute

S

Ocean heat release
prevailing westt.rfms
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Three sectors: classify the activity (1/2)

Economic activities can be grouped into sectors in three .
ways: by the nature of the activity (primary, secondary Ask what is produced, how the work

and tertiary, with quaternary and quinary activities as is organised, and who owns the
the higher levels of services), by the conditions of enterprise. These are different
employment (organised and unorganised) and by the questions.

ownership of assets (public and private).

Measuring output Example chain: from primary to tertiary

GVA at basic prices is output minus 5 P '

intermediate consumption, so it avoids
double counting. Sector output and e AT
employment shares may differ sharply. S AV

g & B g Ty

For the February/June 2026 release- . ; = RE T
vintage comparison and 2025 employment Primary sector Secondary sector Textiary sector

data, see panels 06-08. Catton grown Spinning yarn and Transport, storage,
on-a farm weaving cloth from communication,
(a natural product) cotton fibre banking and trade
Point Primary sector Secondary sector Tertiary sector
Main activity | Obtains products directly Transforms materials into Provides services to
from natural resources. goods; also includes construction | producers and consumers.
and utilities in the grouping
shown.
Common Agriculture and resource- Industry Services
description | based activities
Examples Cotton grown on a farm, Spinning yarn and weaving Transport, storage,
a natural preduct cloth from cotton fibre communication, banking, trade

Mational- Agriculture, livestock, Manufacturing; electricity, gas, | Trade, hotels, transport,
accounts forestry and fishing; water supply and other utiities; | communication, storage and
?mupmg mining and quarrying construction broadcasting; ﬁnamai. real estate,

MoSPI) IT and professional services;

ownership of dwellings; public
administration, defence and other
| services
Mining and quarrying Construction and electricity
o ; .| Mining and quarrying - e A

extract natural
resources and belang

to the primary sector
in this three-sector . ol
FAPRg: Construction and utilities
a . belnng_ to the secondary
R by ———= sector in this grouping.

These sector groupings are used in India's national accounts compiled by the Ministry of Statistics and
Programme Implementation (MoSPl). Other statistical systems may use different categories.

Soirces: Source Inded. Topke 166 | Coverades: sedtion 2.1
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Three sectors: extraction, transformation
and services (2/2)

Examples of primary activities

Primary activities directly
use natural resources.
Examples include hunting
and gathering, pastoral
activities, fishing, forestry,
agriculture, mining

and quarrying.

Mining and
quarrying
Secondary activities ~ Example: from cotton to yarn to cloth to a product
add value by transforming - e

raw materials into 4
products. Cotton in the
boll has limited direct use; -
spinning it into yarn and

i i Cotton in Yarn —=
weaving yora into cloth the boll {more valuable Textile mill (a ‘Em:blc
creates more useful (raw material  than cotton  (transformation product)
d from a primary  in the boll) in a secondary
pro ucts. activity) activity)
Limited use.
The sectors depend on one another

A sugar mill depends on sugarcane from farmers. Transport and trade
connect the farm, factory and consumer. If the mill cannot obtain
sugarcane

A sugar milfl dsp;nds an
: sugarcane from farmers.
Agriculture Tmng;:rt and trade connect
(sugarcane grown the farm, factory and consumer.
by farmers) into sugar) (sugar transported If the mill cannot obtain
and sold in shops) sugarcane, production must stop.
Soirces: Source Inded. Topke 166 | Coverades: sedtion 2.1
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Services, knowledge work and high-level decisions

Quaternary and quinary describe specialised parts of services in one five-sector model.
Their boundaries overlap; job titles do not form universal, exclusive bins.

Tertiary: services  Quaternary: knowledge work  Quinary: high-level decisions

Services for consumers and Collects, produces, processes Uses specialised knowledge
other producers rather than  or shares information; includes  to set strategy, policy or major

mainly manufacturing research, development and directions; evaluates ideas,
tangible goods. specialised technical knowledge.  evidence and technology.
Examples Examples Examples

Doctors, teachers, lawyers, Software development, Senior executives, senior public
plumbers, electricians, barbers, statistics, data analysis, officials, leading researchers and
shopkeepers and drivers. research and specialised high-level professional advisers,

financial or tax analysis. depending on their actual role.

By ResenrcH
h DATA ANALYSIS

* STATISTICS
N

Point to remember

Includes trade, transport, Such work occurs in offices, A small number of decisions can
communication and personal universities, hospitals and have wide effects. ‘Gold-collar’ is
or professional services. many industries. ?ﬂ:ﬁm used as occupational
Activity matters more than the job title

A teacher provides education; research work is knowledge-intansive;
setting university-wide policy involves high-level decisions. One person
or institution can perform more than one kind of activity.

Services and development

Service and knowledge-intensive employment often expand as economies
develop. The proportions depend on country, year and definition;
this modet does not imply a ficed employment share.

Souirces: Source Inded. Topke 166 | Coverades: sedtion 2.3
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Collar labels: occupational shorthand

Collar colours are informal labels. Meanings vary by context, and they are not a universal
official classification of economic sectors. Classify an activity by what it does.

‘__‘#

! , . 4 1=

Red-collar: : Gold-collar:
o ancareplioe] itnas Blue-collar White-collar u speclalised usage
Used in this geographical ~ Manual, production and  Office, administrative  Highly skilled knowledge
classification for outdoor  skilled-trade work. and professional work.  work or high-level
primary work, such as  Examples include Examples include decision roles. In the
farming, forestry and machine operators, accountants, analysts  five-sector model here,
resource extraction. factory production and professional it is associated with
Other contexts may use  workers and repair specialists, High- quinary work; the term
the colour differently. trades. technology firms can has no single universal

employ many such boundary.

specialists alongside
production workers.

S ———

--'l e

. : o R e S
ccupation is not the same as secto
| 1 A factory can employ 2 A technician may work 3 A collar label does not
' blue-collar production = in manufacturing or determine public/private
| workers and white-collar services; examine ownership or organised/
accountants. the activity. unorganised employment.

Souirces: Source Inded. Topke 166 | Coverades: sedtion 2.3
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How sectoral structure changes with development

[ The three-sector hypothesis

" A common historical pattern is a
declining relative role for primary
activities, expansion of
manufacturing, and later growth
of services. Countries differ in
timing and may not follow an

' identical sequence.

Associated with Allan Fisher (1935),
Colin Clark's The Conditions of
Economic Progress (1940), and
Jean Fourastié's Le grand espoir
du XXe siecle (1949).

Primary activities
prominent

Industry expands

Services expand

e

-

lllustrative pattern, not a fixed timetable

Output and jobs can shift at different speeds
B N | Share in total output Share in total employment
A sector can gain output share (production) (workforce)
without gaining the same Largest still the
employment share. Productivity, RS Str | et gl
demand, technology and
movement of workers all affect )
the pattern. I 7
o g il ot oo el
| (resources) (industry)  (services) (resources}  [industru)  {services)
— — sty Tk el do 2
[ India: different patterns for output and jobs
In the dated comparison on Share in total output Share in total employment
Emnels 06-08, services have the {praductionl in #If::m v 'L: o) lnda
| largest GVA share, while the producing sector largest employer
| primary sector employs the i
largest share of workers. The GVA -
figures use tha.Fehruurnyune i o :
2026 release vintage; employment | ~ o cocondary  Tertiary Primary  Secondary  Tertiary
refers to 2025. suetor sechor sactor sactor sichor sactor
L | (resources) féndusﬂﬁ {services) {msE&}_{lrﬂhﬁrﬁ] (services) )
| Read two measures ]
Output share measures a sector’s contribution to production. Employment share measures its share
of workers. A change in one does not automatically imply the same change in the other.

Soirces: Source inded. Topke 166 | Coverades: sedtion 2.4
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Share in GVA at basic prices, current prices
(per cent; MoSFI, base year 2022-23; February/June 2026
release vintage, not the latest revised series)
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in employment (1/2)

Sector shares in GVA
(at basic prices, current prices)

[ Primary
2024-25 2025-26 (@ Sscondary
Sector 2022-23 (First Raviced (Provisional [ Tertiary
Estimates) Estimates)
Primary 2241 214 19.9
Secondary 26.0 258 58
TEI"‘.I«I‘!] 518 52.9 54.3
Compare the 2022-23 and 2024-25 sector shares at current |
prices. = g = ™
For 2025-26, each share equals sector GVA divided by total 22 23 {Fﬂz"fw'“ i
GVA of Rs 3,14,86,840 crore, multiplied by 100. Estimates) Estimates)
Components of the pri to
Within the primary Sector of 2025-26, agriculture, livestock, e s bt vy e

forestry and fishing were about 18,0 per cent of GVA and
mining and quarrying about 1.9 per cent.

The earlier February 2026 advance estimate for agriculture l'
and allied activities was about 17.9%; the provisional g

estimate is 18.0%.

Release-vintage note: these February/June 2026 estimates
were later revised on 31 August 2026. They are not the latest

" ?grmm 'Jr;ﬁtuk.
ores Eshi
| ab:lu?t 18. ﬂ'ﬁ i

sector shares.
Primary sactor tn’uﬂ: 19.9% of GVA
in 2025-26
Share ine ment Share in employment (per cent of workers)

(per cent of workers; PLFS Annual Report 2025,

| 204

released on 27 March 2026; usual status, all-India) Agriculture
Industry of work 2024 2025 | Mining and quarrying
Agriculture | M8 | B0 Marufactaring
Mlnmg and quarrylng 03 03 Etectridity, waber
hhnufactunng 116 12.1 el o s
Electricity, water and the like 0.6 0.7 Eoiaction
Construction 12.3 12.0 Trade, hobels and
— restaurants
Trade hotels sndrestarats | 125 | 129 |t e
lmipa't storage and communication| 5.8 58 | and communication
Other services 12.2 131 Oither services
Primary (agricutture with mining], 451 43
Primary (agriculture with mining), worked out
Secondary (manufacturing, electricity 45.1% (2024)  43.3% (2025)
MNM}'WMM H.E 2-45 s HEM‘ F e dactric Il'ld { 4 }1
24.5% (2024) 24.8% (2025)

Sources: Souree Indox. Tepke 166 | Coverages: seftion 2%
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India’s shares in output and in employment (2/2)
Tertiary (services) employment share

Per cent of workers

Industry employment shares
can be added into three
broad sectors using the

MoSPI grouping introduced
in 2.1

\ The 2025 rows add up to
——>  99.9 because of rounding.

From 2025 the PLFS
covers the calendar year
and uses a new sample
design; MoSP1 cautions
that the 2025 estimates
may not be strictly
comparable with those
of earlier years.

Soirces: Source Inded. Topke 166 | Coverades: sedtion 2%
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Services-led growth and
disguised unemployment

1. Output and employment shares differ

The services sector's share of GVA rose
from 51.8 per cent in 2022-23 to
54.3 per cent in 2025-26, but its

share of workers was only 31.8 per cent

in 2025.
GVA at current prices: February/June 2026

release vintage, base year 2022-23, later revised.

Employment: PLFS 2025,

2. Historical output and job growth
Services output grew about 14 times,
industrial output more than 9 times.

Service employment grew about 5 times,
industrial employment about 3 times.

Different 40-year windows: this illustrates
uneven output and job growth, not a
matched-period growth ratio.

3. Primary-sector shares

The primary sector still has the largest
share of workers (43.3 per cent in 2025)
but less than one-fifth of GYA

(19.9 per cent in 2025-26).

4. Disguised unemployment

Share of Gross Value Added (GVA) and workers
. in the services (tertiary) sector
Share of GVA ' Share of workers
(in per cent) ! (in per cent)
607 518 343 | 60
40 | 40 31,8
L g #022-23 2025-26 : g 2025 )
N
Output growth: Employment growth:
1573-74 to 2013-14 1977-78 to 2017-18
14 times 1
157 Mare than 15
10 1 9 times 10

5 ti
= 3times

5- E:s
0 0

Service sector  Industrinl sector |

Service sector  Industrial sector

L% J
(" Primary sector: share of workers | Primary sector: share of GVA |
(in per cent) ; (in per cent)
5 433 { 50
40 ;40
5 | 2 19.9
0 ¢0 “—
2025 ' 2025-26

T?;semmhm{ymmgemiulmmpﬁrwtmqunmﬂ
| by themselves measure marginal output or establish disguizad unemployment.

More people work on a task than are needed for its current
output. Some could move to other work without reducing
production.

Laxmi's family of five, all working on a two-hectare
unirrigated plot; two of them could move to other werk
without any fall in the farm’s production.

They are counted as employed, so disguised unemployment
does not appear as unemployment in the usual rate.

{ H;t wuriwrs (EE\ Laxmi's family)

i

[ {b) Fewer warkers, same output ="
s Same 2 -

Two workers
could move to s
other work | = Hoe sies Spoade S5 o
without any fall
Five workers on two-hectare in m:;irm Three workers produce the same output
L unirrigated plot J | on the same two-hectare plot

Soirces: Source inded. Topke 166 | Covdrades: sedtion 26
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Employment conditions and ownership:
two different classifications
[_Ask twn_ separate questions: how is work organised, and who owns the enterprise? ]

Conditions of employment

~

Organised sector : Unorganised sector
Formal, registered enterprises with regular Often small, dispersed or self-employed
employment arrangements and applicable activities. Work may be irregular and social
labour protections. protection or enforcement weaker.
Benefits may include paid leave, provident Examples include street sellers and casual
fund or gratuity, subject to coverage & repair, painting or plumbing work.

and eligibility. ] Labour rules can still apply.

" Historical and current context: Historical examples of labour legislation include the Factories Act,
Minimum Wages Act and Payment of Gratuity Act. Four Labour Codes took effect from 21 November 2025;

current coverage depends on the applicable Code, rules and circumstances, State shops-and-establishments
| laws also matter.

— A

Ownership of assets

-

Public sector Private sector
Government ownership or contral, I Ownership or control by private individuals
Examples: Indian Railways and the post office. or companies.
Public services can pursue social goals as well Examples: Tata Steel (formerly TISCO) and
as financial objectives. Reliance Industries Limited.
Infrastructure often needs large, long-term
inv_e__strnent.

( Key point: A private company can be organised, and a pubﬁc Mse can emptﬁy workers under
different arrangements. Public/private ownership is not the same classification as organised/unorganised work. J

Soirces: Source inded. Topke 166 | Coverades: sedtion 2.7
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Counting each sector’s output once

GDP counts only final goods  MoSPI therefore measures

and services. each sector's output as GVA:
Example: wheat is made into the value of output minus the

flour, then biscuits: value of intermediate consumption

only the value of the biscuits, (Topic 5).
the final good, is counted,
because it already includes GVA = Value of output
the value of the flour and = Value of intermediate
the wheat. Counting the consumption
intermediate goods as well
would be double counting.
Wheat Flour Biscuits / Bread
(raw material) (intermediate good) (final good)

73 e T
B e R
Value at this stage: Value at this stage: Value at this stage:
210 T20 T30
{per unit, for example) (per unit, for example) (per unit, for example)

Why only the final good is counted in GDP? = How GVA avoids double counting

@ The biscuits (final good) already include ® MoSPI measures each sector's output
the value of the flour and the wheat. a3 _va‘ (Gross Value Md"d]
e If we also counted the intermediate goods T [ 1zt spkeet il puk miinas: i

value of intermediate consumption

(wheat and flour), their value would be (Topic 5).

counted more than once.

e This would be double counting, which GVA = Value of ?utpu{'
gives an inflated measure of output. = Value of intermediate
consumption
Covered on other days:
Factors of industrial The industries of The informal sector, The geography
~ location Andhra Pradesh | gig work and the of services

(Topic 294) (Topic 445) labour codes
X e _E{Tnpi: 793)

Souirces: Source inded. Topke 166 | Coverades: sedtion 2.8
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Extra section: worked example,
share in output against share in workers

Take the dated shares in 2.5: current-price GVA for 2025-26 from the June 2026 release |
and workers for calendar 2025. The periods do not match exactly. Their ratio is only an
approximate index of nominal GVA per worker relative to the economy-wide average;
it is not a measure of physical productivity, hourly productivity or marginal productivity.

Sector Share in GVA Share in workers GVA share +
(per cent) (per cent) worker share
Primary 19.9 433 0.46
Secondary 25.8 24.8 1.04
Tertiary 54.3 318 N

[ Share in GVA (per cent) | [ Share in workers (per cent)] [ GVA share + worker share |
54.3 433 1

1.04

0.46

Primary Secondary Tertiary Primary Secondary Tertiary Primary Secondary Tertiary

T

| Primary ~ Secondary
19.9% of GVA | 25.8% of GVA
43.3% of workers 24.8% of workers
| Ratio: 046 . Ratio: 1.04

How to read it: Agriculture alone
® A ratio of 1 means the sector’s share in output equals its share in workers. Below 1, || The same check, done

output per warker is below the economy's average; above 1, it is above the average. || with agriculture alone
@ The primary sector's ratio of 0,46 means that its workers produce, on average, (about 18.0 per cent

less than half of the output of an average worker in the economy. of GVA and 43.0 per cent

o Output per worker in the tertiary sector is about 3.7 times that in the primary sector ﬁabout r;fl‘.‘iwu e

(1.71 + 0.46).

® Disguised unemployment is a separate claim: some workers could leave without
reducing output. If that condition holds, cutput per remaining worker rises.
The ratios above alone do not show that the condition holds.

e
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Three distinctions in sector data

[@ Primary sector also i

(" Share in Gross Value Added (GVA)
for 2025-26 (MoSPI)

includes mining and quarrying.
_‘I 'ﬁhamufmr‘mrs inmtﬁs for 2025_' rr?‘fﬁw

Back to index

. and fishing
| ‘ 19'9 18.0% 43.0% GVA: February/June
" e o 2026 release vintage,
later revised;
current prices,
i \ base year 2022-23.
. (sl akies i ) < @) Employment:
Prlmary sector "9"‘““"” and Agriculture, forestry ;L;’:S i e
(ab allied activities nd fishi ]
about 19.9 per cent aNG/TIENING January-December
8 of GVA) of workers) L‘=5;=__5===¥
Primary includes agriculture and allied activities plus mining and quarrying in the three-sector grouping
shown. Read the measure, year and row label before quoting a share.
o -
7 - - - - L4 l"
® Conceptual subdivisions and statistical groups.
Five-sector model MoSPI's three-sector grouping
= " Quaternary = knowledge-
Wuaternary ‘ intensive activities. Primary sector Knowledge-based
sector services are included
Quinar Quinartf = high—lg\ngl " within the terlia.r}r
5-3-.:'cnr"Ir decisions. ' / seu:.itar; quaternary
: 2 and quinary are not
Other They a;fe specialised Tertiary sector sepa?’atea:gws n
Services parts of services, thi o
: with overlap. s grotiping
' S
@ Occupation labels do not determine the sector.
" Blue collar White collar Gold collar | Collar labéls are :
= informal and
context-dependent.
Classify the actual
activity; a factory
may employ both
Uutdmr pnmar',r u.'-nrlr. Pmdu:tmn, manual Office and Specialised knowledge production workers
in one geographical or trade work. professional work, or high-level and accountants,
usage. decision roles. J
% ey —

Soirces: Source inded. Topke 166 | Covedradges: Sedtomn &
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AP _protected-area context

Andhra Pragesh protects its wildlife through national parks, wildlife

sanctuaries and a ffgrr reserve, all made under the Wild Life (Profection) Act, 1972,
The examination asks how these categories differ in law, how many the State has,
and which protected area is known for which species or habitat.

Topic 37 (Day & . Topic 157 (Pay 16)
T _ (L taught the Environment (Profection)
::Etuﬂd;ﬁ&;ﬁﬁt i )*, Al 3. o umbwella s,
cateqories. Two birds of this tepic, s L £ m :fj'”';; ?i}f‘ﬂ;m
the Great Indian Bustard and r = MRS dreas are made LY different
Jerdon's Courser, are Critically T * and older law: the Wild Life }
Endangered. = e,  (Protection) Act, 1972 {Act Mo, 53 of 1972
e i B Legal baseline: 5 June 2025,

iy including the 2021 amendment
Crivcally. Endangored: | ol Nt el 5 Tope 497,

Districts: this topic uses the districts of Andhra Pradesh as they stand on 18 October 2026
the 26 districks formed on 4 April 2022, and the fwo districts added on 31 December 2025, making 28 (Tapic 45),
Ecrlier district pames may differ from the current districts.

Category Figure Source and date

National parks 3 Andhea Pradesh Forest Department website (page undated; read en I8 October 2026)
Andhra Pradesh Forest Department; the same count of 13, with a total area of

Wildlife sanchuaries 13 6, 77140 sq km, in the Ministry of Enviconment, Forest and Climate Change (MaEFCC)
pratected area data, as on February 2025

. : Andhra Pradesh Forest Department; the NTCA list of 58 tiger reserves (page updofed

Thgpr: reseesss 1 on 15 Octsber 2026) has oly one in Andbre Pradech il
Andhra Pradesh Forest Department, which names the Keundinua Sarch and

Elephant reserve 1 He Elephont _hP" . inya uary :

Ay

Wildlife sanctuaries — 13

Total area of 6,770.40 sq km
(as on February 2025)

h_la_tioml parks — 3

Tiger reserves — 1 3 k  Elephant reserve — 1
NTCA list of 58 tiger reserves ; | Keundinya Sanctuary and
(page updated on 15 October 2026) 0 §  the Rayala Elephant Reserve
has”only one in Andhra Pradesh. A

Second tiger reserve: as on I5 October 2026 the NTCA list shows no second tiger reserve in Andhra Pradesh,

Sowrces: Day 18 Source Indén | Topic 175 | L L T4
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Sangtuary versus national pnrk

by

TR ety Ay P ke o S — e, - P A e
[ Kind | Section | Who declares it On what land What the Act says about use
|' #my area, other than an area
:‘“ _i;' a E'“E"‘:sf’g:f{ or :?4 The Chief Wild Life Warden
N, erritorial waters, i5 " te, |
| Wildlife 18 | State Gevernment: adequate ecological, faunal, flaral mﬁb;gl;:n ;“ .:'I:nh:i‘t:rthr.
| sanctuary | and | intention under section 18; | or other signficance for protecting |  PIMTL 1 BERT3 MO
268 | Final declavietion under | wild life {an area within o reserve interests of wild life, the
suckion 264, farest or the territorial waters is ?mzmg or "“’""'I“"E"t of
declared o sonctuary under ive-stock” (section 33(d))
:saction 26A(1)(b) instead)
“f‘llal r;.z.'mg of T;:ﬁ live-stock
State Government: HAIpIDE ““’ft in a
Mational 35 interdion under section | An area the State Government N"t'“"’!r ""_k {E‘EC*"M 35(m). |
park 35(1); final declaration | chooses for a national park Destruction, ’FP"_"{"nt'_’”“ or
under section 35(4), after removal of wildlife, includin
statutory conditioris are forest produce, is prohibite
sk encept through the restricted
permit procedure in section 35(6) |

Section 38 also allows
the Central Government

to declare profected areas

in the circumstances

specified there. o

The key difference:

in a sanctuary, grazing may be
requlated, controlled or prohibited;
in a national park, grazing of
livestock is not permitted at all.
A national pork is the stricte
category. .4 4 1 W

Legal qualification:

zection 35(6) contains o restricted
rmit exception for removal of

wildlife or forest produce.

The Chief Wild Life Warden
issues the permit anly after

State Government authorisation
in corsultation with the

Mational Board, for improvement
and better management of
wildlife. This does not remove
the livestock-grazing ban in
section 35(7).
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~ Conservation and community reserves

te : =i - =
i ff' Gov’e;n/m_}—-l ‘|_ Private or

land « ) community land

| f - B i | _"-..5 - p—

Kind Section |  Who declares it On what land What the Act says
about use
Conservation The State Government, E:ﬁ;ﬁ,:;: ngrt{uﬂ‘:gb. Made only after the
reserve 36A | after consult the areas adjacent to local communities
the local communities | national parks and are consulted
sanctuaries

Private ity land,
Community | 36C | The State Government wi::rr. t;:. i:“mmml::: y or Made only where such
reserve an individual has volunteered | peple have volunteered

Community reserve |

| its ha_b_itat
Section 36
% __!1 ion 36C)

[ The State Government |

[ after cfnsuH:in ]
£ )

to conserve wild life and
Conservﬁgnm
' (Section 36A)

At R
§ Private or community land, |5 o
where the community or
o individual has volinteers
W o conserve wild life and

the local communities

!

* Conservation reserve
.' (Section 36A)
_ Made only after the local

Community reserve
(Section 38C)
Made only where such
fcopie. have voluntseered
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Tiger reserve law

Kind Section | Whe declares it On what land What the Act says
about use
Tiger 38V The State Government, | Core or critical tiger Core kept inviolate
reserve on the recommendation | habitat areas of national | for tigers; buffer
of the National Tiger | parks and sanctuaries, for co-existence
| Conservation Authority | with a buffer or peripheral| (see 2.3)
(NTCA) area around them

l
The NTCA is constituted by the Central Government under section

Core or critical tiger habitat: areas of national :
parks and sanctuaries that are found, on scientific *_'
and objective criteria, to be required to be kept
inviolate for tiger conservation, without affectin

the rights of the Scheduled Tribes or other forest
dwellers. The State Government notifies the core
in consultation with an Experf Committee
constituted for the purpose.

L, it

N\t Buffer or peripheral area: the area arsund
the core, where a lesser dearee of habitat
protection is required. It aims it co-existence
between wildlife and human activity, with
due recognition of the livelihood,
 developmental, social and cultural rights

'+ of the local people. Tts limits are fixed
in consultation with the Gram Sabha
concerned and an Expert Committee.
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Tiger Conservation Plan:

the State Government prepares
one for each tiger reserve
(section 38V(3)), and must ensure
the agricultural, livelihood,
developmental and other interests
of the people living in tiger
bearing forests or a tiger reserve
(section 38V(4)).

W—— e .

Tiger State Government must ensure the

| Conservation | | prepares one for agricultural, livelihood,
each tiger reserve developmental and other

(section 38V(3)) é interests of the people
living in tiger bearing

forests or a tiger reserve

(section 38V(4)).
L 4

s e
- _.__'__g_

No forced resettlement:

except for voluntary relocation
on mutually agreed terms,
Scheduled Tribes or other forest
dwellers shall not be resettled,
or have their rights adversely
affected, to create inviolate areas,
unless conditions in section 38V(5)
are met. These include the informed
consent of the Gram Sabha and
of the persons affected.

f_n-r have their |
rights adversely I ‘r"'
affected, to create
inviolate areas,
unless conditions

except for

voluntary relocation in section 38V(5) il 0 ANEERN
shall not be on. mutually are met. ' the Gram Sabha | of the persons
resettled agreed terms | ) | affected.
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Farest area denominators

India, for comparison: 574 wildlife sanctuaries
covering 1,27,241.24 sq km (MoEFCC data,
as on February 2025). At o

Nn‘tlﬁzd forest as a share 6F the Forest under the pmtuhzal area network

total gﬂgﬂ_f‘ﬂ,}?hl_g?-_l area as o share of the notl_f‘zd Fmt
36,114.69 sq km 8,139.89 5
/(22:46%) /2. izl
[l |
i 1,64,325.89 sq km 36,914.69 sq km
(100%) (100%)
Andhra Prodesh Forest Department s A
Natified forest covers 36,714.69 59 km

Es_mntaga of the geographical area 22.46 per cent
Geographical area denominator 1,64,325.89 sq km
Forest under the protectsd area network | 8,139.89 sq km
Percentage of the notified forest 22,05 per cent

Notified forest is not forest cover, Notified forest is - !
the area recorded as forest Il'g notification, Forest cover Cal{_u!aﬁnq the pgruntm
is a different measare, reported by the India State of 50 914 19 3 1 64.325.89 x 100 = 22.46%.
Forest Report ; that report is Topic 716 (Day 72). 8,139.89 + 36,914.69 x 100 = 22.05%,
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Name Type Location Area Known for

Nagarjunasagar- | Tiger reserve | Andhra Pradesh Core 2,595.72 sq km + | The largest total area,
;Eisailm - butfer 700.59 sq km = wlf hmmw; s,
Tiger Reserve 3,296.31 sq km (NTCA) :9“ ity

(15 October 2026)

Tiger reserve: Nagarjunsagar Srisailam.
The Amrabad Tiger Reserve (2,611.39 sq km) in the same NTCA list belongs to
Telangana, not to Andhra Pradesh.

| _]ﬂgﬂn.rium Sagar-Srisailam

Protected area | Location Arga | Known for
i a The sanctuary that
N;glmnn:qﬂ Andhra Pradesh | 2,131.31 P gt
the tiger reserve

Protected area | Desgutn s ars | Distinct designaton

Magarjunasagar- | Tiger reserve: | Sanctuary: 213131 5q ke
Srisailam | 3,296.31 sq km | (WGEFCE)
(NTCA)

2. Mixing up two areas and two States.

The Nagarjunasagar - Srisailam Tiger Reserve
covers 3,296.31 sq km in the NTCA list,
but the sanctuary of the same name is a

separate notification of 2,13131 sq km.  AEEL .
The Amrabad Tiger Reserve is in Telangana, (8N =5 S < Y
not Andhra Pradesh
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Three natlona[ parks

Type: Motional park
Where: Tirupati district; the M
Seshachalam Hills of the
Eastern Ghats, m:lu:dlna =
thr. Tirumala Hills
Area: 35363 s km
(gazette area)

Known for: Red sanders and other Sl
endemic plants; the Indian golden (K
gecka; the slender loris. A
Established as a national park 7
in September 1989.

Papikonda National Park
Type: National park \
Where: The Papi hills, through which e

the Gedavari cuts a gorge below
Kunavaram (Topic 45) -1
Area: 1.012.86 sq km
Earlier designation: Papikonda
Wildlife Sanctuary,

T}pa National park
Where: Andhra Pradesh
Area: 2.5 sq km
Known for: The smallest of the three. - =
national parks, !

Name Type Location Area Known for

7 o _-__ 5 ﬁn.;n{-j T?d.u.t;icl; the Seslw.h_n.;m _._-Reaf sanders and other endemic
s Yk | Ntioal | Tt b Easton Ghats, | | 5o 63 m plants; the Indian golden gecko;
sl PATE | including the Tirumala Hills (gazette the slender loris, Established as
| a natimal park in September 1989
Papikonda | National | The Papi hills, throush which the Earlier designation: Papikonda
biomial Park b | Godavari culs a gorge below 1,012.86 54 km :
Maticral Par par [ammeris Uﬂpa"%‘;} Wildlife Sanctuary,

Rajiv Gandhi_ | National | The smallest of the three
(Rameswaram) | park | Andhra Pradech 2,584 kin national parks.

Hational Park | I

[Tl: State's elaphnni reserve n.nd its Hnsphmar:unr. {S:sludnlm] are tnught uﬂh the recerves of India on Day 50 (Topic ﬁS}J

| Protected area | Designation and area | Distinct desigration How to read it
Sni Venkiateswarn | Matioral park: 353,63 sq bm | Sanctuary of the same name: | Kesp the pork and sanctuary designations
in the MeEFCC gazelte 172.38 sq km (MoEFCC) separate. The figure 525.9F % km refars o

the wider sanctuary extent in older official
deseriptions; it is net on alternative aren
for the national park.
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Mangraves and lake birds

Mu.nsrove: r-not cross-sectmn
4 ..-‘

Olive ridley sea turtles :
Hs sea coast is a
breedi wund for

olive ri

Impurtant mang‘rove. ‘and wetland sanc‘tuarles
Areas are those of the MoEFCC data {as en Fel:rnnry 2025) unless stated.

Sanctuary Location Arca (sq km}_& _Knn—wn_ for

Kokinada district, on the daltaic Tidal rove forest where the
| . hrmhunof“tht ﬁ::a.w.:i and the | Gndnvﬁnﬂmsbs the backwaters of |
Coringa Gautami; before the 2022 district 235.7 u-e Baj o B-t.:an] its sea const i @
resrganisation, this area was in for clive ridley sea

| East Godevori district, turtlcs, ¢ fishing cat and the l
smaath- I:Mtﬁi . Matified in 1978

Kolleru Andhra Pradesh

| A wetland bird sanct
I 308.55 Kolleru Lake was dtsag a
| Ramsar site on 19 August 2002
—— 1 — ! | =
Pulicat Lake | Andhra Pradesh |

600 | A lake bird sanctuary

k. — ===
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Grassland and scrub specialists

Areas are those of the MoEFCC data (as on February 2025) unless stated.

fﬂ

m" #

SWtWH LOC-ﬂ.tiﬂn Area (sq km) Known for
! T The Great Indian Bustard,
Nandyal dist
Rollpeds | ol on | 68| LB e
Nandyal Notified in 1988 &
e s
Sri KSIJ.&F& district mas C. Jerdon in 1848, unlg tto
: . - 43 extinct, and rediscovered in 1986;
Lankamalleswara)  (offcially YSR Kadapa) | 468421 00 . thorn forest wit
dup gorges
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Leopard and elephant habitats

} . ﬁ Areas are those of the MoEFCC :luia (as on February 2025) unless _st;t:d
[ ka pll v, o T

mbalakonda Sanctuar\i
Visakhapatnam district
Area: 71.39 sq km

i lespard s its
mr.hcatbr spmes .1

Dh_.l wergrun forest ¥
mixed with scrub
and meadows,

I

on hills

'Hu Indmn pangnhn

Known for

Dry evergreen forest mixed
with serub and meadows, on hills;
Kambalakonda | Visakhapatnam district 71.39 | the Indian loopard is its indicator

species; also the sambar,

the spotted deer and the Indian pangolin

The Asian elephant; the Forest

i Department counts the Koundinya
Koundinya Andhra Pradesh 357.6 Smfm"?' with the Rayala Eleghnnt

Reserve, as the State's one elephant reserve
Kounclmw;a Sanctuary ol A devhact’ i
Andhra Pradesh | the Forest Department
Area: 357.6 sq km i e o counts the Kuumlim,ra Sanctuary,

Sanctuary

N with the Rayala Elephant Reserve, |

Sowrces: Day 18 Scutcé indéx | Topic 175 | 26

Day 1€ | T175 « P11 | 74r155
Biaswithdrraw | werw iaswithdrmavi.oom

IAS with Dr Ravi | iaswithdrravi.com 204



DAY 18 | TOPIC 175 | VISUAL 12 Back to index

IAS WITH DR RAVI

AlH. PREPARE. ACHIEVE

All13 sanctuary imre:ntory

an: are tlbuse uF the MoEFCC -dn.ta {:ds on F:isruul:l'yI 1025} unless stated,

. 1-, C_arinﬂg I 2 Kolle.ru 3. Pulicat Lake |

5, Sei Lankomalleswara | 6. Kaﬁ;ﬂink;ndu l
46443 3 kn

-

S
B
3

7. Koundinya : ] 8._qunriunn. Sagar-Srisailam | 9. Gun&ln Ernhmswamm
" 2,131.31 5q km 1,193.68 5q km

10. Sri Penusql.n. Ha.m.sl.mha 1. Knsimu. [| 12, Sri Veniz.aft-!-wm
: 172.35 sq km

= 1 | Cori 235.7 | The other five
455 5 km 3| Pulicat Lake | I e0o Gundls Br:lt-mmm
- qulnputu B N H | 9368 g k),
R — (o
& | Kombslaksnda [ nw i (19481 35 ko),
7 | Keundinga 3576 1 Venkatasimra
8| Nogorjina Soqur-Srsalam | 203131 | {utupates (v 50 o )
9 fundla Brahmeswaram | 1,193.68 That makes 13,
B Sﬂ I"ﬂwmh Marasimha I 1,030.85 BB [ ik
i Krsslm ) R I " O [ ﬁfw
. |12 | Sei Venkatewors | 17235 mﬁ'_lw“““m o
- [13 [ Nellapattu 4.59 the 5ri Venkateswara
- — = Wildlife Sanctuary
13 sanctuaries: the displayed rounded areas folal 677140 5 k. 27 “Infﬂ‘fﬂ
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T.::E é;i:;im 1006 | 200 | 20| 2018 | 2002 |
Arndhes Pradeh| 95 | 72 | 68 | 48 | ¢
Tndia L1l | 1,706 | 2,226 | 2,967 | 3,682 e

(Mmlstrﬂ of Environment, Forest and Climate Change). The 2022 -Fug,urts -':"—— =
are the fifth cycle of the estimation, and they are the latest given in that answer. o

2018: 4'8_ 2018 to 2022: 2022: 63

pmahm Pradesh Andhra Pradesh Andhra Pradesh
rose from 48 to A~ i

63 tigers,
an increase of 5.

increase of 15

The State was reorganised in 2014 (Topic 14). The 2006, 2010 and 2014 figures are
for the undivided State: the NTCA's 2018 tiger status report has mo Telangana figure
before 2018, and combines the 2018 Andhra Pradesh and Telangana ﬁgure.s to cow.pm.
wnl:’n -H-.a eaﬂwr F'gur&s Bt G
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Kolleru and Ramsar

Ramsar sites: India has 100 Ramsar sites

as on 5 June 2026. In that list Kolleru Lake “I
(designated 19 August 2002; 901 sq km as a ’ﬁﬁ % :
Ramsar site) is the only site in Andhra Pradesh. ot
Ramsar sites of India are Topic 895 (Day 90). “=== - :

mr*“"wﬂ

Protected area First figure Second figure How to read it

Sanctuary: .| The sanctuary and
Kolleru 308.55 sq km Ramsar site: the Ramsar site are

(MoEFCC) 901 sq km two different designations,

each with its own Figure

Sowrces: Day 18 Scurcé indéx | Topic 175 | 27: 3

Day 1€ | T175 « P14 | 77/155

@iaswithdray | wwwiaswithdmavicom
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Same name different designation
j ﬂggnqumsnggr-&ﬁg g; 2. 5ri Venkateswara

Tiger reserve: ~ Sanctuary: Mational park: | Sanctuary of the
3,296.31 5q km | 2,131.31 sq km 353.63 sq km in | same name: 72,35 54
(NTCA) . (MoEFcC).

the MoEFCC gazette | (MoEFCC)

Kz&f the pl.rk and smahwy d.ﬂs:gmhons separate,
The figure Eiﬁwsqkmufmtom-nhrwdur’
extent in older official descriptions; it is nok on alternative |

Aﬂgummmsmﬂhﬁnmmmmm
A sanctuary s a separste legal designation under the Wild Life

| (rtacto) Ack ol | [rorn o th nthoal pur o

_S_E_oiluru [ Pulicat Lake F

Sanctuary: - Ramsar site: || Sanctuary: - Area depends on the
‘ 600 sq km (MEFCC) | motified boundary.

308.55 5q km (MoEFCC) 901 54 km

e o
Thaundwyudﬂuhmsarytsmtw different -
designations, each with its own figure, reparting date.
5. —.Kﬂ""bﬂ[ﬂk‘“‘iﬂ : . r_é?wn_to} sanctuaries i
1 os sk tMagree) | mﬂm:ﬂ the || 13 (Andhra Pradesh | 13 (MoEFCC, o5 on

Forest Department) February 2025)

memﬁummu}qum || Dated count: February 2025 | J
Rules of thumb | ]
() o v deigiaion and Vi L (2) Biery e s’ dati - Ly
o tiger reserve, wildife sanctuary, & ; A count of tiger reserves
nqulhp:hh::;miihmm- MRS (58 on 15 October 2026) or L OME
& nam fferent extents of Ramsar sites (100 o 5 T e
Counts and areas meed @ reporting date ‘mmh;:“:hfcm::uﬁ;"m

Sowrces: Day 18 Scutce indéx | Topic 175 | 3

iDay 18 | TI75 < FLISA | TBI155
@iaswithdray | wwwiaswithdmavicom
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Protected-area exam traps
@ “Grazing is banned in both kinds of protected area.” It is not.

The Act bars the grazing of any A national park is the stricter of the  The Chief Wild Life Warden's permit

livestack in o national park. two, and removal of wildiife or forest  requires State wanl suthorisation
In o sanctuary, the Chief Wild Life  produce is subject fo the restricted  ofter consultation with the National

Warden may regulate, central or permit exception in section 35(6). Board, for improvement and better

prohibit it. e g T management of wildlife.

el Bk i s, " . { -."' b

N In o sonc i

AR tha Chief wild Life |1

= i Warden may requlate, i
control or. prohibit it.

The Chief Wild Life Warden's permit
requires State Government authorisation
after consultation with the National
Board, for improvement and better
mnagr_mnf of wildlife.

| Removal of wildiife or fi produce [s subject to
| the restricted permit exception in section 35(6).

LS

@ Mixing up two areas and two States.

The MNagarjunasagar-Srisailam Tiger Reserve
covrs 3,296.31 39 ki the NTCA lst, but :}fnﬁ‘:[;:';:aﬂf:{ e

the samctuary of same name is o separate
natification of 2,131.31 sq km.
Nagar junasagar - Srisailam = Srisailam i [ Amrabad Tiger Reserve
Tiger Reserve Wildlife Sanctuary L v

E N e 2T :
i "1 A separate notification of | |
in the NTCA fst. | ! 203131 sgkm. | ' | rot Andhra Pradesh |

@ Taking aﬁa name for one place.

Sri Venkateswara is the name of o rational park and also of o separate wildlife sanctuary.
Papikonda was formerly o wildlife sanctuary and is now one of the State's three national parks.
The State has '3 rational parks and 13 wildlifé sanctuaries; do not count the sancluary of Sri Venkateswarn as a fourth park

"The State has 3 national parks. | The State has 13 wildlife sonctuaries.

[ s | A Teten A | IBRnanannE
CEggceege

g9 |(w|milwe

tgggee

count the sanclary of Sei Venkateswara a5+ fourth park.

Sowrces: Day 18 Sourcé indéx | Topic 175 | 4

Day 18 | TI75 « FI58 | T2/155
Biaswithdrraw | werw iaswithdrmavi.oom
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AP ports: size is not the legal test

A&\
- 'k

Major and non-major are
legal ca‘tegurles-—-not

SII‘I"I|:'|.:,|I measures of size.

] """Zw
_ iruumu.l T

-q

“ .

IIIIIIr

it | i a ||| ru
e ™ rh i

(" Declared by the Central _11‘5 ( State unsd;ctmn, -
Government through a | - Andhra Pradesh Maritime Board
L Gazette hntlflco. ion. ) | oversees ﬂle State porl: fmme.work

: e

ol
] K
L i

1 Unwn Jusdlctlan, - = o
. Visakhapatnam is Andhra Pradesh’s A large PT'Wﬂtﬁ Pﬂ*‘t can still be.
18 major port. . legally non-majr. |

[N“tmnq'l Contexg Ministry Ports Wing: 14 major ports, 12 operational;

about 200 non-major ports, around 65 handling cargo.

m Classificu.tiun # cargo rank # nwnership‘

Source: Ministry of Ports, Shipping and Waterways; Tndian Ports Act, 2025, section 2(1)(m). | Day 19 | Topic 186 | 1/8 | iaswithdrravi.com
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~ Two Acts: dufferer\t Jobs

N
Major Port Authorities ==
L r"""“f Act, 2021 ~= |7
i [ MAJOR PORT |

o In force: 3 November 2021,
| A“THQR}SLLIS | - Replaced the Major Port
ACT, | Trusts Act, 1963
» Boards of Major Port
Authorities manage the
major-port framework.

( Indian Ports Act, 2025 |

o Assent: 21 August 2025,

o In force: 1 April 2026.

o Section 15(1): State
Maritime Boards are
responsible for ports
other than major ports,

¥

Major ports = _":':"‘“"" Pnrts n'ther tiw: major ports ::'_ -
" (managed under the 2021 Act) = " (under State Mnnttme Boards)

( From 1908 to 2025 )

||-N DIAN ©
PORTS iiL'.T. |

=1 noian IO
| porTs Act, NI

Earlier rules and notifications may continue tlwugh the savings provision;
repeal does not erase every past action.

(Section 3: Maritime State Development Coundil | |

Chaired by the Union Minister
for Ports, Shipping and Waterways.

Source: Indion Ports Act, 2025; 5.0.1499(E), 23 March 2026; Ministry Ports Wing,

Dayl? | Topici8s | /8 | inswithdrravi.com

IAS with Dr Ravi | iaswithdrravi.com

211



DAY 19 | TOPIC 186 | VISUAL 3 Back to index

IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Diaswithdrravi

A longer measured coast—- not new land

[‘w'hnt is the issue? |
The length of the Andhra Pradesh

coastline has been revised because
modern, high-resolution data
measure a more detailed and

| accurate shoreline. This does not
mean any new land has been

| added; it only reflects a more
precise measurement of the

Revised measure: 1053 07 km

-_‘.' Revised State rank: third,
3 a:Fter Gujnmt and Tnmll Nndu

existing, natumllg irregular coast.

(Why the length increased || | Coarse measurement | [ Finer measurement | mmanthn_J

A notural coastline is not a straight line. [EEage go=s=—_ == [igts ——
It has many small curves, bends and P 9 j o - -4
inlets. When we measure with longer R s e . =t 2N

| coarse segments, these details are
smoothed out. High-resolution data
and modern GIS use much finer
seaments, which follow the actual
shape of the shoreline more closely,

[ resulting in a longer measured length.

Longel, coarsh sgavirts.  Shcier, fier deomels  |itgee :
TRSITE MO Mok
s0 the measured length rrore dosely so the measured

| g length is longer. more detail.

|[ Key dates | 29 April 2025: 4 December 2025: |

| revised length Ministry of Earth Sciences |
promulgated. parlmmantarg reply |

A more nccumta coastline. length Detailed coustlme data suppnrts Helps in pianning and desi i;:'g-r
helps in better planning of ports improved cyclone warning, risk coastal infrastructure such as
~and related activities. assessment and preparednlz% roads, sea walls and other fu.-:ilities. I

 Important distinction

The revised coastline measurement does not change
- *‘."’ Coastal Regulation Zone jurisdiction.

““—h-c,." e
*iiiii . w-" s CRZ boundaries depend on the actual High Tie Line. |

—%,_
e

""-.._

L Swmt PIB Mwstry of Earth Sciences, 4 December 2‘025 release2198800. Dayl9 | Topicl86 | 3/8 | id.ﬂnrithilrrwi.mm |
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Visakhapatnam: railway harbour to port authority
(1927-1933 ] o " '

Bengal Nagpur Railway built. :
the Inner Harbour for 1l | S
manganese-ore traffic from ‘SiMERSE

the Central Provinces.

w0 (Harbour engineering) .

Dredging formed the harbour; |
two old ships were scuttled

-\-. -‘.’

[? October 1933 ]

Opened to ocean traffic
with S.S. Jaladurgn_. (Ul

(19 December 1933]
Formal inauguration [,

by Lord Willingdon.

( Early exports | °

Mangaess ore ond srowouts; encps® | (1961-1971) ol

about 1.3 lakh tonnes handled g b | Captive iron-ore berths and

in the first year. an ore-handling plant expanded [NIHES
i o Gl e o cargo capability.

 February 1964 |
Transferred to a Port Trust. w

-9 (2021 framework
& | Now administered as

Visakhapatnam Port Authority
under the Major Port
Authorities Act.

i, || piiin Opening to traffic # formal inauguration.

i Source: ‘I.i'is::tklupatnm Port Authority, Our H!Tst:;rg, | Day19 |_Tn|;ir.1é6_| 4/8 | fnmgh;ir;vi.c-ur;- ‘1
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Cargo: always read the year and denominator
A ) AAIE_IE. ADWANCE ESTIMATES | /1 i : e A a bt
" April-March 2025-26: ADVANCE ESTIMATES | 12 reporting major ports: 914.73 MMT-'i

| :F.'-p five major ports by cargo handled |
| (in million metric tonnes - MMT).

1. Deendayal:
160.11 MMT

2. Paradip: = — e =i
IL _‘;f_i-s;t-khapqtngu;_ qui-:j- 1(9.9_ Eﬁ[m?;

156.45 MMT 1 '

3. Jawaharlal Nehru: 2024-125 provisional: T Blﬁimghnnu ]
102-01 MMT J e Fialh : a _: ZDIS-ZEadmm 91155345 tﬂﬂ'ﬂes
e e il estimate:
; - T Growth: 10.34%
4. Visakhapatnam: ‘ .
91.17 MMT gahggr::uhﬂ major-port | g g79/

5. Mumbai:
75.15 MMT

" Port cross-section: waterline, keel and draft

Inner harbour, outer harbour and fishing harbour
serve different functions. Navigable draft can change |
after dredging; old dimensions are not timeless limits.

Draft = depth of ship s
below waterline ——

T, A
= L 9.97% is not AP’s share of all Indian-port cargo. ]

Seurce: Ministry, Cargo handling status for major ports, March2026, pp.1,3,6; VPA QurHistory. | Day19 | Topic 186 | 5/8 | in.;withd.rraui.:.u;n .
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Five State ports + Visakhapatnam: two counting bases

Commissioned in November1997. |
' Kakinada Seaports took over
I operations in1999.

' Gangavaram | F) I[U(risl\nnputnm | ) Kakinada Deep Water Port)

Deep-water cargo port; . Deep-water cargo port;
‘ legally non-major. legally non-major.

-

W |

: =

(Rakrade Pochre ]| (i) -
- Anchorage-based cargo operations: small craft | Captive port supporting offshore facilities
transfer cargo between shore and anchored ships. | in the Krishna-Godavari Basin.

y ;

1

(

I'Emngunrm Krichnapatnam Du'p'lll Park

" The five-port list is the Maritime Board's stated inve

ntar'?; _six_includ_ ; Visakhapatnam.

Notified # operational. '_:
A port count needs its date and counting basis. |

Source: Andhra Pradesh Maritime Board, greenfield-ports note; Kakinada Seaperts, About Us. Day1d | Topic186 | 6/8 | inswithdrravi.cam
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Four greenfield projects: learn the development model
[Gmnﬁeld = a port developed on a new sd:e_]

. Mulapeta w}{ ~ Machilipatnam

State-developed project in northern ~ State- clwel.ard project in central
Andhra Pradesh. ?mdash

Kakmada Gd:my /_;Kthnada SEZ Port |
‘- State- dzvel.opad ﬂJGCt in southern -I Public—private partnership model. ‘
|

Andhrn Pradesh.

[ The higg;_idm . i [ Key distinction }
The Maritime Board envisages ports as | Proposed capacity, construction pmgre.ss '

industrial c.dmpl.axes-—nnt only berths. pl

and operational cargo are three different

| T | measures.
L_ Thqs is a propct-model overview, not a claim that construction is complete. |
| Source: Andhra. Prgauh Maritime Board, Securing High Hopes on4GreenfidPorts. | Day19 | Topic186 | 7/8 | iaswithdrrovi.com |
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A port economy is larger than the quay

{ Fre.:!]ht moves [MES  Corgo port )/ , i go ships connect
by rail handles cargo | ET— tudﬂmst:c and |

e | Overseas markets

(Cargo ports and the economy | | (Fishing harbours have a different role |

; : Fishing harbours support landing, handlin
Cargo ports link hinterland producers ond. dictribation of P;sh; they p

with domestic and overseas markets. interchangeable with cargo-port capacity.

i L m
Nl o i
2 E Bt )

AP NON- MAJOR nrts 2025 26
Advance Estimates

‘ Cargo: 116765871 tonnes

“ Share of India's non-major-port
cargo: 15.51%

Ill Growth over 2024-25: 11.93% |

Target: 20% of total
cargo handled by all
Indian ports by 2047.

[D’rfferm’c denominators — compare correctly ]

| Policy target: ALL Tndian ports
20% of total cargo handled by all Indian ports

[Rwisim cue for any port statjsticj

- s it cargo or fishing?

by 2047. = Which year or period?
————— —» Tonnes or percentage?

15.51% statistic: NON-MAJOR Indian ports only - Al ,Erts or non-major

Share of India’s non-major-port cargo only?

in 2025-26. - anget or achieved

figure?

Source: AP Maritime Policy 2024; Ministry non-major-port cargo report, March 2026, Table 1. Doy 19 | Topic 186 | 8/8 | iaswithdrravi.com
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Himalayas: the making of young fold mountains

Day 20 | Topic 194 | Geography | Unit D-2 | 1/9

2.1 Formation and geological character

The Himalayas are geologically young fold
mountains. The Indian plate contmues |
to move north. A,

Tethys Sea India-Asia collision compressed, thickened crust mountaln up[n‘t

USGS: collision began about 40-50 million years ago. NCERT XI contrasts the young,

Its introductory account describes continuing uplift weak and flexible Himalayas with
of more than 1 cm a year. the rigid, stable Peninsular Block.

Fast rivers cut youthful landforms:  The mountain barrier Recall Topic 136:
deep gorges, V-shaped valleys, stands between the Himadri + Himachal + Shiwalik.
_rapids and waterfalls. & Tibetan Plateau and —

: the alluvial plains e ‘
to the foutLA —— T

;T

iaswithdrravi.com

Day 20 | Topic 194 | Unit D-2
Subtopics 1, 2.1

Page 32 of 96

Concept illustrations; institutional buildings are schematic.
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Hi malayas: extent, direction and three parallel ranges

Day 20 | Topic 194 | Geography | Unit D-2 | 2/9
2.2 Extent: keep each source with its figure Directions:

NW-SE in north western India E-W in Darjiling-Sikkim
NCERT 1X: about 2,400 km, Indus to 4 ot tel
Brahmaputra. Width: about 400 km
in Kashmir, narrowing to 150 km
in Arunachal Pradesh.

NCERT XI: about 2,500 km east-west; Srr;,,':fh:; g;;jf;ggg? -5 m;:mm.pw
160-400 km north-south. i

USGS: about 2,900 km.
Do not mix the measures.

Himadri  Himadri: average 6,000 m; most continuous;
granite core, asgmmstrlml Folds, perennial

Average :
show and giacrers.

som

Hlmhal 3,700- 4500 m;
| average width about 50 k.

Shiwalik: 900-1,100 m;
| width 10-50 km;
: unconsolidated sediments.

TR

Helghts and widths above: NCERT IX

iaswithdrravi.com

Day 20 | Topic 194 | Unit D-2
Subtopics 2.2,2.3

Page 33 of 96

Concept illustrations; institutional buildings are schematic.
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-Himalayas: valleys, duns and the northern ranges

Day 20 | Topic 194 | Geography | Unit D-2 | 3/9

Pir Panjal and related ranges Local names in NCERT XI

Pir Panjal is the longest and Dhauladhar in Himachal Pradesh;

most implc:rt?nt tesser L-Iimalagan Nagtibha in Uttarakhand.

range. Dhaula Dhar and Nag Tibba divides the Ganga

Mahabh;r;a:a ::Ie also prominent. am? Yamuna catchments. _ F
(Lesse H'Jl ) ¢ & %;ﬁﬁ . .'\._ | aae o

Bag.

Kangra and Kullu valleys Kashmir Valley Hill stations in the Lesser Himalayas
Kangra and Kullu are Lesser Kashmir Valley lies between A3

Himalayan valleys. the Great Himalayas and
o Pir Panjal.

e f . '- . I T’:." o i R4 2 : M 3 :;.":'r,,
Duns: Ioccu'l:I il:!l'\ Tnd examb ples Examples from NCERT ~ Dehra Dun: size (older NCERT XI)
Duns are longitudinal valleys between s D Dt Dehra Dun: about 35-45 km lo
Himachal and Shiwalik —not between B T P R and 22-25 km wide in oldp::l "
Himadri and Himachal. Older NCERT XI: Jamm, Pathankot, N ERT X|.

Chandigarh-Kalka, Nalagarh, Dehra,
Harike and Kota duns.

: Shiwalik
Himach (sub-Himalaya)

(Lesse

35-45 km
— (n) —

Far-northern ranges Watershed divide at a mountain ridge
Far-northern ranges: Karakoram—K2;

Ladakh—Khardung La; Zaskar—Photu La.
Pir Panjal belongs to Himachal.

iaswithdrravi.com
Day 20 | Topic 194 | Unit D-2
Subtopics 2.3

Page 34 of 96

Concept illustrations; institutional buildings are schematic.
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Himalayas: two regional schemes, not one

Day 20 | Topic 194 | Geography | Unit D-2 | 4/9
2.4 NCERT IX: divisions bounded by rivers, west - east

Nepal q,,ctylc Assam i
Himalaya ' Himalaya !
AR P Vi, !

Punjab : Kumaon
Himal

Indus i«— aga < Sat < 1 Kalii—>

Himalaya !

—‘a— —
't

DIl g ok - __"'"—"'F'*

—

Punjab imaya is s khewh regit;;lally as Kashmir and Himachal Himalaya.

Older NCERT XI: five regional divisions

1 Kashmir / 2 Himachal and 3 Darjiling and | 5 Eastern Hills
North-western Uttarakhand S'!kkir?; ‘ ihAnndcd | and Mountains
Kashmir: Karakoram, Ladakh, Zaskar, Pir Panjal; Karewas are thick deposits of glacial clay
a cold desert in the north-east; Baltoro and Siachen glacers. used for zafran (saffron).
S P : e IEAP R :

S TR

Jhelum meanders in Kashmir Valley. _ Fresh-water lakes: Dal, Wular.
oo o oot ; Saline lakes in the textbook list: Pangong Tso, Tso Moriri.

Remember:
NCERT IX Kumaon begins at Satluj; older NCERT XI Himachal-Uttarakhand begins at Ravi. Both end at Kali

IAS with Dr Ravi App
iaswithdrravi.com
Day 20 | Topic 194 | Unit D-2
Subtopics 2.4

Page 35 of 96

Concept illustrations; institutional buildings are schematic.
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-I-Iimalayas: regional landscapes from Ravi to the east

Day 20 | Topic 194 | Geography | Unit D-2 | 5/9
2.4 Older NCERT XI regional features

Himachal-Uttarakhand: Ravi to Kali. Hill stations: Dharamshala, Mussoorie, Shimla, _-‘ .
Indus system: Ravi, Beas, Satluj Kaosani; Kasauli, Almora, Lansdowne, Ranikhet. 3283

Y AL 1 . AR, Bhoti to the Bugyals— tures. 3
Ganga sys’i. Yal\muna, Ghaghara. L%; 0 lasihmove 0 )‘g;% ugya i_%summer 05“"25

=

. : : s PV
N : ﬁf%@ 7 fﬁw ) ‘ {
e 3

e ¥ 1 u 4 - ’ -
g oo B E Y 3 - =3 1 ” —
U Pk 3 AL e SN o
" oy ; " 3 Sk =
v 'i&, ? ;‘ 74 ' A L ng - i
3 - - L . - - -
e (O Y2 o f 4 T Byt g &

Valley of Flowers; Gangotri, Yamunotri, _ Darjiling-Sikkim: between Nepal and Bhutan
Kedarnath, Badrinath and Hemkund Sahib. #%4%2 Himalayas; Kanchenjunga and Tista. Duars
N . replace Shiwaliks in this textbook account;

' tea gardens; Lepchas in higher reaches.

. = o N AN

" “\.'.
A

Arunachal: east of Bhutan to Diphu pass; Textbook communities:  Eastern Hills: Patkai Bum,
Kangtu and Namcha Barwa; deep Brahmaputra gorge. ~ Monpa, Abor, Mishmi, Naga and Manipur hills; Mizo/
< , Rivers: Kameng, Subansiri, Dihang, Dibang, Lohit. . Nyishi, Nagas; Jh“"f‘""'"g Lushai hills farther south.
Sty oS s gl is shifting cultivat Barak river; Loktak lake in Manipur.
7 gy (8 el AL

iaswithdrravi.com

Day 20 | Topic 194 | Unit D-2
Subtopics 2.4, 2.6
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Himalayas: peaks and source-specific heights

Day 20 | Topic 194 | Geography | Unit D-2 | 6/9

2.5 Do not confuse a textbook figure with a newer measurement
Everest N .e;g K2

8,848 m in NCERT; 8,611 m, Karakoram;

8,848.86 m announced | second highest in the world.
in 2020 (Topic 116). K2 is absent from the

Kanchenjunga
8,598 m m NCERT

d; 817 min the NCERT IX

(Toplc 136); on the
4 Sikkim-Nepal border.

NCERT IX: first three below; Kangto: Britannica

Nanga Parbat Kamet Namcha Barwa Kangto
8126 m S 7,756 m 7,756 m 7,090 m in Britannica;
T > e R -y older NCERT X spells it Kangtu.

o ?9"" PP " h e
1% A i N R
e ‘ﬁ"‘ S N

Locatin caon NASA Earth Observatory ~ Exam trap

NCERT lists Namcha Barwa under India, ~all 14 peaks higher than 8,000 m Kanchenjunga is not the
but the peak lies in Tibet (China). lie in the Himalaya or Karakoram. world’s second- hlghesl: peak—

Read the source Iabel b gy s K2 is.
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Himalayan passes: western routes and their ranges
Day 20 | Topic 194 | Geography | Unit D-2 | 7/9
3 Important passes: name — range / reglon - Imk

ZojiLla gtk o Banihal i M

% ' ey
Great Himalayas; 7 of Jammu and >
J&K- Ladakh Kashmir; crosses e
border region; the Pir Panjal S %
Kashmir Valley range. My 87 5k
> Ladakh %3 W 8 R §

Khardung La | s
o

Photu La ,@"

Ladakh; Zaskar s Ladakh range;

range; on the Leh <= Nubra valley
Srinagar—Leh = The Leh district site 3
highway, between _ calls it a gateway
Staktse and % Wi to Shyok and Nubra.
Lamayuru. L g e T

Rohtang vf Baralacha La
Himachal Prades Himachal Pradesh
Manali <= Lahaul near Ladakh;

The Atal Tunne on the Manah Leh =3
bypasses it. highway. 3

Shipki La Icy high pass vs road tunnel bypass

Kinnaur, Himachal ley high pass (eq. Zoji La)  Road tumel bypass (e, Ata Tumel
Pradesh <= Tibet. . 25 Pass 2 ) & s . :
Official Kinnaur

district account -
confirms the old
Hindustan-Tibet road
crosses here. -

Satluj enters near %
the pass. ad

MCQ anchor: Llpulekh Pithoragarh; Shlpkl La—Kinnaur; Khardung La—Leh/Nubra; Zoji La—Kashmir/Ladakh.
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-Himalayan passes: trade and pilgrimage gateways
Day 20 | Topic 194 | Geography | Unit D-2 | 8/9

3 Passes farther east

Lipulekh: Pithoragarh district, Uttarakhand <> Mana: Uttarakhand, north of Badrinath;
Tibet, near Purang (Taklakot). A Kailash an old trade route toward Tibet. Historic trade

~ Mansarovar Yatra route. linked Badrinath with western Tibet. .
,'. o 8 = :_?% 5o o ’ ,"

Nathu La: Sikkim <> Tibet; reopened on .Jelep La: Sikkim <> Chumbi Valley, Tibet;
6 July 2006 after closure following the 1962 war.  old Lhasa—India trade route with Kalnmpong :
N g - as a contact point. e

BOMdi La / BOMIIG Arunachal Pradesh, Se La Dirang <> Tawang. The Sela Tunnel

on the Assam—Tawang approach serves the Tezpur—Tawang route
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Himalayas: significance and all-weather links

Day 20 | Topic 194 | Geography | Unit D-2 | 9/9

Physical barrier; climatic, drainage
and cultural divide. Snowmelt plus -
rain sustains rivers. Glaciers store ice;
Karewas support saffron and
duars support tea.

Hill stations, Valley of Flowers
and pilgrimage centres support _
travel. Passes carry older routes;
tunnels reduce seasonal isolation. &

Karewas support saffron Duars support tea ' Hil! stations, Valley of Flowers ¢
Sl % 3 and pilgrimage centres support travel
S A D8

3 Atal Tunnel: OPEN 3 Zojila Tunnel: CONSTRUCTION MILESTONE, not an opening
Dedicated 3 October 2020 « 9.02 km « Pir Panjal + about 3,000 m PIB 9 June 2026: main-tunnel breakthrough at Minamarg;
4 T eaa— =g~ g3  nearly 14 km between Baltal and Minamarg on NH-1, at 2,900-3,310 m.

-

4 : 5 ; L-‘n. .
j Manali <> Lahaul-Spiti year-round; Manali-Leh road | PIB January 2026: whole project exceeds 30 kn; target completion 2028.
- shorter by 46 km, saving about 4-5 hours (PIB 2020). | Tunnel length # project length.

Exam trap: Atal’s dedication and Zojila's breakthrough are different events.
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Solar system: origin, order and scale

Day 20 | Topic 195 | Geography | Unit D-1 | 1/9

: Kan d the idea;
2.1 From a nebula to planets e S A

About 4.6 billion years ago: gas and dust — collapsing Otto Schmidt and Carl Weizascar

cloud — rotating solar nebula = planetesimals —> planets. ~ (NCCx! speling) revised the nebular

1. Gas and dust ) 2. Collapsing cloud | 3. Rotating solar nebula 4. Planetesimals 5. Planets

The collapsing cloud Small bodies grow by

& B

Planetesimals accrete

Gty pult Phe clid flattens into a rotating  cohesion; planetesimals into planets and

A vast cloud of gas

and dust in space. s, solar nebula. combine by accretion. other bodies.
One star—the Sun; eigh:f}alanets; Two planetesimals colliding 1 astronomical unit (AU) ~
five IAU-recognised dwarf planets; gently 150 million km: the mean
many moons, asteroids and comets. ¢ agnses WY gy Sun-Earth distance.

Recall Topic 7: orbits and
Sun-Earth L1.

Topic 177: Mars Orbiter
Mission and Aditya-L1.

u r;n us Ne Ptun e :,-II
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The Sun: layers, energy and activity
Day 20 | Topic 195 | Geography | Unit D-1 | 2/9 &
2.2 A G2V yellow-dwarf main-sequence star &

Hydrogen and helium held together by gravity;
99.8% of the solar system’s mass.

Core = 15 million °C; photosphere ~ 5,500 °C.
Earth is about 150 million km away.

1. Layers of the Sun (cutaway view) 2. The Sun’s atmosphere

Inside — outside: core — radiative zone — Photosphere is the visible surface Lb:eﬂ‘h':aza:;?ja
convection zone — photosphere —» and the first atmospheric layer. b e coFonks
chromosphere — transition zone — corona. Photosphere, chr‘omospher'e and not all sdmﬁst’s

corona belong to the Sun’s atmosphere.  count it as a
g separate region.

'— Corona

- ' q (very hot, extended atmnspl:m]
. ®&——— Transition zone
o ‘ (very thin, rapid temperature rise)

J ‘7"—-—-— Chromosphere

Corona
(very hot, extended
gaseous atmosphere)

y Cirombs
e (Gspicules) |

= 5 x (spicules and plasma) ~ © - __ _\ 1‘_ :
7 Photosphere S = Do, R I /
P (visile Sl'I:f*1"»€:“'5,500 °C) 'motosphere et TN
e 2 Brr e S
o4 @ Convection zone SRR TR RS e
_ ' (hot gas, rising and sinking) 3 IIRTT
(‘ \I . :‘w"s
= Radiative zone e g iy Ibd

(energy travels by radation)  Suinspots: cooler than the surrounding
photosphere; persist from days to months.

J/

B2 Y > v S
" Cﬂl"e e ‘_-..'.._* s * Al
e (~ 15 million “C, muclear fusion) & 4= — Penumbra
. % 7 (warmer, lighter)
o DI
= e
.é ¥ - lhnbm : s
Taantly o ! (cooler, darker) « WEETEETT
T o VR B O e .
4. Solar magnetic cycle 5. Solar wind and heliosphere 6. Aditya-L1 ot Sun-Earth L1
Magretic polarity reverses about every 11 years. Solar wind leaves the corona; it forms the  Aditya-L1: halo orbit near
Solar Cycle 25 began at the December 2019 minimum. heliosphere and slows at the termination  Sun—Earth L1, about 1.5 million km
Solar maximum brings more storms. shock, about 80-100 AU. from Earth.

Heliosphere A,ditga—Ll

o

—
—

== + >
——

> Solar wind : . ' “f?
?f (from corona) y 4 1‘\ _IR. ._;.___@
= g 5

S S
Polarity A Polarity B Polarity A Solar maximum

P : Pl
brings more storms. TR Termination shock 2 million Km
L ! + (about 80-100 AUL) from Earth
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Inner planets: four small rocky worlds

Day 20 | Topic 195 | Geography | Unit D-1 | 3/9
2 3-2.5 Im\er planets terrestnal solld rocky surfaces

"""&s:,\ | S D e oy RN

L Sun'
: L %
'fq" S. "‘#;{

Wy

it T

MERCURY | 04AU | diameter 038 Earth | VEUS | 072AU | diameter095Earth|

rotation 58.6 days | year 88.0 days | 0 moons rotation 243.0 days, retrograde I year 224.7 days | 0 moons

Thick CO, atmosphere |
traps heat.

L

Smaﬂest nearest and 'Fastest lﬂﬂet Hottest: mean 464 °C. Thick Coz ﬂtmosph ere tl'ﬂps heat.

about 47 km/s. Daytime about 430 °C;
night about —180 oc Mot the hottest: Similar to Earth in size; Sun would rise in the west.

EARTH | 10| diameter 1 Earth | MARS | 154 | diameter 053 Earth |

rotatlon 239 hours | year 365.2 dags | 1moon  rotation 24.6 hours | year 687.0 days | 2 moons

7> Phobos -

’ Deimos

Third planet liquid water in the habitable zone. Rusting iron makes Mars red.
Densest planet: about 5.5 g/cm’. Phobos and Deimos may be captured asteroids.

Numbers: NASA Fact Sheet; moon snapshot 18 March 2025.
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Outer planets: gas giants and ice giants

Day 20 | Topic 195 | Geography | Unit D-1 | 4/9

2.3-2.5 Outer planets: all four have rings
JUPITER | gas glant ' BERRSENE SATURN | gas giant 8

e 52 AU e 95AU 3
o diameter 11.21 Earth o diameter 9.45 Earth

e rotation 9.9 h e rotation 10.7 h
e year 11.9 years e year 29.4 years
® 95 moons e 274 moons

=% Rings of ice and rock;
mean density 0.687 g/cm’
less than water.

Largest planet; Great Red Spot; shortest rotation. e >
;. Main rings: A, B, C.

Ganymede is the largest moon, bigger than Mercury. § G

* about 19 AU

o diameter 4.01 Earth

e rotation 17.2 h,
retrograde

e year 83.7 years

® 28 moons in snapshot

e 30 AU NS
e diameter 3.88 Earth

e rotation 16.1 h e
e year 163.7 years -
e 16 moons T

Rotates : :
on its side - e ' %
due to 97.77°. Axis tilt 97.77°:
axial tilt. | it rotates on ‘ 4 _
| its side S
t = Triton orbits
. . retrograde. 4

High-speed winds
in cloud bands

Moon counts: NASA Fact Sheet, 18 March 2025. NASA reported a 29th Uranus moon on 19 August 2025.
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Inner versus outer: heat, material and density

Day 20 | Topic 195 | Geography | Unit D-1 | 5/9

2.4 Why are the two groups different?

Near the young Sun, rocky material could survive
the heat. Ices and gases collected farther out.

W

L Hot inner region '
T B (rocky material) SEESSESS
,.__l“o f\ 3 - - - - .

fﬁ. ‘

INNER Mercurg Venus, Earth Mars.
Small and rocky; densities about 3.9-5.5 g/cm?;
no rins; 3 moons in total.

=
n -~ '“l-h
R

Cool outer reglon
(mes and gases) |

OUTER Juplter Saturn Uranus, Neptune.

Gas giants and ice giants; densities about 0.7-1.6 g/cm®;
all have rings.

Venus Saturn

M?rcury' I . . Jup|ter uF;]nus Neptune. . ..
Dated update: NASA's Webb report of 19 August 2025 describes
$/2025 U1, Uranus's 29th reported moon. Its Facts page still lists 28.

Do not present 413 as an undated current total.

Planet denSItles rocky vs gas/lce glo.nts

NASA Fact Sheet snapshot, 18 March 2025:
outer moons 95 + 274 + 28 + 16 = 413.

Size is not mass: Uranus is wider, Neptune is heavier.

~ 7 Uranus: Neptune: g & ]
51,118 km; 49,528 km; P o
o 14.5 Earth masses; 17 Earth masses; .
i about 1.3 g/cm3 about 1.6 g Jom? A ST =
[E——— |4—.| Rocky planets  Gas/ice giants Water
51,118 km 49,528 km 3.9-55¢g/cm®  0.7-1.6 g/cm’ 1 g/cm®
Uranus Neptune

Countmg MOONS: Our View keeps improving

Earth is densest. Saturn is the only planet

NASA Fact Sheet snapshot, Iess dense than water on average.

18 March 2025:
outer moons 95 + 274 + 28 +16 = 413.

a¢ Dated update: NASA's Webb report of
L 19 August 2025 describes $/2025 U1,
Uranus's 29th reported moon. Its Facts

S page still lists 28. Do not present 413
S as an undated current total.

Saturn
(about 5.5 g/cm?) (below 1 g/cm®)
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Planet records: clocks, titt and giant landforms
Day 20 | Topic 195 | Geography | Unit D-1 | 6/9
Rotation # solar day # year

Venus: rotation ~ 243 days;  Retrograde rotation:
year = 225 days. Rotatlon i Venus and Uranus—not
longer than its year. Venus alone.

Mercury: one rotation =
59 Earth days; solar day =
176 days; year =~ 88 days.

Rotation

Rotation .
~ 59 = 243 days
* . Year / g
~88d . ear
S Solar day ' :
. =176 days E : . k7 :
Uranus rotates on its side: 97.77° tilt. Mars: Olympus Mons is the
Venus’s numerical obliquity is greater, largest volcano; Valles Marineris
about 177.4°%; do not call Uranus “most tilted”. is the largest canyon, about OIgmpus Mons o
e 3,870 km |ong. e (largest vo[cano)
1" to orbit o=
1 (perpendicular)

Uranuls Venus
97.77° tilt 177.4° obliquity

Jupiter: 317.8 Earth masses; RTINS Neptune first planet located  Three traps:
Great Red Spot storm larger than Eo.rl'.h S8  through mathematical prediction; ® hottest # nearest
Ganymede is larger than Mercury. o Galle found it in 1846 from  © Most moons # largest

B Le Verrier's prediction. rlanet
: _ o largest moon # a moon
Great Red Spot *  Ganymede
storm larng 4 ti; Im;gﬂer of Saturn.
than Earth. an Mercury.
& Saturn’s 274 confirmed
moons: NASA count

as of March 2025. 4

Mercury
(for comparison)

Earthf..l
Jupiter (forsze)  Ganymede
 317.8 Earth masses (larger than Mercury)
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What makes a planet? The 2006 IAU definition

Day 20 | Topic 195 | Geography | Unit D-1 | 7/9

2.6 |1AU General Assembly, Prague, 2006
Resolution 5A: a planet must meet ALL THREE conditions A dwarf planet meets 1 and 2,

as not cleared its orbital
1 Orbits the Sun. 2 Has enough self—gravntg 3 Has cleared the neighbourhood, and is not
a satellite.

to be nearly round.

neighbourhood around its orbit.

Small Solar-System Bodies: other Sun-orbiting objects, ~ Resolution 6A: Pluto is a dwarf planet and
excluding satellutes includes most asteroids and comets.  the prototgpe of a new category of trans—Neptunmn objects.

Five recognised dwarf planets in the source checked 23 October 2026:
Ceres, Iuto Haumea, Makemake, Eris.

Haumea O Makemake Eris

Ceres is in the asteroid beft— Makemake and Pluto belong to the Kuiper Belt.
the only dwarf planet in the inner solar system. Pluto has five moons.

Exam tr'ap round + orbltmg the Sun is NOT sufficient to be a planet.
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Smaller bodies: belts, clouds and shooting stars

Day 20 | Topic 195 | Geography | Unit D-1 | 8/9

2.7 Small bodies preserve the solar system’s history

ASTEROID BELT: mainly between KUIPER BELT: icy bodies beyond
Mars and Jupiter. Rocky remnants Neptune’s orbit. Pluto is its best-known
of formation; Ceres lies here. — member. - - .

OORT CLOUD: a predicted thick shell, COMETS: icy remnants of ~ METEOROIDS enter an atmosphere
about 5,000-100,000 AU, reaching solar-system formation. at high speed; the visible burning

about 1.6 light-years. Never directly phenomenon is a METEOR, a
observed. “shooting star”,

Gas taill ——o il

(ionised gas) e

« Solar system
(at centre)

~

- About 5,000-100,000 AU
from the Sun

i Dust tail &
P (dust particles)

Distinguish a flat belt froma ... .
roughly spherical shell. The Oort Cloud
illustration is a predicted model, -
not an observed photograph. -

PRRRETC e U T
4% S ..n’_léi..‘ i s gt L
Flat belt Roughly spherical shell
(examples: asteroid belt, (example: Oort Cloud)
Kuiper belt)

Topic 816 covers asteroids, comets, meteors
and dwarf planets in detail.
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Earth’s place: Goldilocks zone and rapid revision

Day 20 | Topic 195 | Geography | Unit D-1 | 9/9

2.8 Earth: third from the Sun, at 1 AU

The habitable or Goldilocks zone

is the range of distances where
liquid water could persist under | Sun
suitable conditions. Distance 4"
alone does not guarantee life. ’% |

Record pairs to remember

Largest— Jupiter -
(11.21 Earth diameters). 38

. Habitable or Goldilocks z

NN NCERT VIl places
BN Earth at a suitable
; distance and Mars
J at the edge of the
4 Sun’s habitable
zone.

Hottest—Venus

Smallest —Mercury ._
: (mean 464 °C).

Fastest —Mercury
(0.38).

_ (about 47 km/s).

!

Shortest rotation — Juplter 5'»|o1.vmsl'i rota’;iou;\fenus Lowest density —Saturn  Most confirmed moons in March 2025—
: L B 243 days). g .

(9.9 h). 4 | B (0.687 g/cm®). g Saturn (274). Largest moon— Gangmede

(Jupiter). 4

Largest volcano—Olympus Mons. Largest canyon—

Sideways spin—Uranus. Windiest and Found by
Valles Marineris, about 3,870 km. Both are on Mars. .

mathematics—Nepture.
I = STl :

%g Olympus Mons 58 S il o . Valles: Marinens
& (largest volcano) =L o N (Iargest canyon

Uranus " (windiest and found
(sideways spin) "+ by mathematics)

Later toptcs Moon and echpses 415; Earfh’s rotation 225; revolution 256; small bodies 816.
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 Read the crop, season and measurement |

@ 2.1-2.2 Foundations ]

Coastal paddy: Godavari and " Drier south-west: pulses and groundnut.
Krishna deltas and the _north coast. ‘ Chllhes turmerlc and frults are also |mportant

r Paddy, groundnut and chillies: |

[ Kharlf sowmg Wlth monsoon onset. | Rabi: winter sowing. _ BOTH seasons.

ot
S okt

__, f_Red ram: ‘ Bengal gram
mamy kharif. _

Recall deta alluvml smls, red and black soils cover much of the rest
of the State. Godavari and Krishna canals irrigate the deltas.

|
[ Alluvial soil | AL | qmﬁi?ff'ls b
'L—vﬁ(m deltﬂg W .‘.r- e

[ Black soil
(much of the State

(@ Key measurements ]
Net irrigated area: [_ISEE 2?24-_35: Wr | June-December 2024 rainfall: |
_ _adiee land cultivated o maars Actual | Normal
5 21936 49,55 lakh ha = | 9603 mm | 860.0mm | *ILT%
(020-2) E g | 30.40% of S et -
AN State land. . W , J
@ Foodgrams 2024 25 Second Advance Estlmates }

" Area 37.51 lakh ha, | Output 161.86 lakh tonnes, Paddy 2024-25:
| A 12.85% from -Geadbasds up 12.94% from . | area +9.16%; 777\

33 24 (2023-24) 14331 o GBEE R | output +12.95% o/ 7\
T AU/ 127.15 lakh ’Eonnfs. Gy
[’ Dlstrlct vmtage and key terms ]

District vintage: " Area = land used.
13 districts before 4 April 2022; | Nield 2 ontrait oty hectar
26 after; 28 from 1 January 2026. A it

. Read each table in its own district boundaries. (5, Production = total output.
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[ 2.3 Agro-climatic zonesj

MD Agromet Bulletin 52/2025 « 1 July 2025 + PRE-2022 dlstrlct names]
fo North Coastal Andhra |

Srikakulam, Vizianagaram, Visakhapatnam \\

Godavari
East Godavari, West Godavarl

(9 Krishna

Guntur Krlshna Prakasam

(o South Andhra
Nellore, Chlttoor Kadapa

fe Scarce Rainfall

Anantapur, Kurnool
@ High Altitude ‘.
Srikakulam, Vizianagaram, Visakhapatnam, East Godavarl = =
F { High Altitude OVERLAPS other zones: a district may occur in two zones. ]

These are not six mutually exclusive district groups.

ANGRAU uses North Coastal, Godavari, Krishna, Southern and Scarce Rainfall
zone names, with a hill research station at Chintapalle.

Le Zone-to-crop links: compare dates, not boundaries blmdltd

North coast o Srikakulam thlrd in paddy area, 2022- 23 J
Godavari: VTN e West Godavari first in paddy area/output, 2022-23.
f el el o Krishna second in padd 2022-23 )
rishna zon DL paddy area, ,

L Krishna zone: =R e Guntur and Prakasam lead chillie_s, @0—21.

o Nellore second in paddg_ output, 2022-23.

South Andhra: | o Chittoor fifth in groundnut area, 2022-23.
-  YSR Kadapa third in Bengal gram output, 2020-21

A g i) Ananrhapummu leads red gram area, 2025-26
Scarce Rainfall: A and groundnut output, 2022-23, W

L 4 y ;_,_:,” o Kurnool leads Bengal gram, 2020-21.

No crop table here is specific to the High Altitude zone.
A new district with an old name may cover only part of the old district.

R —
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LPaddg: yield is not total output J

2.4 Paddy + Andhra Pradesh + 2022-23
Total: 21.29 lakh hectares — 126.30 lakh  tonnes.
Area Output Yield

Season (lakh ha) (lakh tlf’)nnes) (tonnes/ha, calculated)

Kharif 14.52 78.05 about 5.4
. Rabi 6.77 4825 | abut71
F i/ T Area: 14.52 Area: 6.77
I ;‘{f' W "’ i lakh ha lakh ha
FOR %<\ | Output: 78.05 ~ Output: 48.25
BN\ | /! Y. lakh tonnes Y laEh tonnes
o= "0 Yield: about 5.4 = "=l Sl Yield: about 7.1
" e _‘ tonnes/ha_J A = e tonnes/ha

[- ‘Output = area x yield |

Rabi has the HIGHER yieim Rabi share of annual output =

S ine Sl e 48.25 + 12630 x 100 = 38%
Its area is less than half the ) ! i
" Kharif area. J NOT more than half.
| District comparison * 26-district list, 2022-23 |
~ Area leaders (thousand ha)  Output leaders (thousand tonnes)
(1) West Godavari 176 (1) West Godavar 1,201

(2) Krishna 168 | (2) Nellore 1,007
(@) Srikakulam 160
| @ Kakinada 155

Nellore: fifth in area 5151 thousand ha), )
T but SECOND in output (1,007 thousand t ]
‘ The first four hold about 31% of area. J East Godava:::o:iﬂ:lh by area. s

[ Read the measure before ranking: area # yield # production.J

- . - IAS with Dr Ravi A
iaswithdrravi.com with Dr Ravi App

@iaswithdrravi
Day 21 | Topic 206 | 206.03 | Revision pictographs

DAY 21 | Page 57 of 101

Concept illustrations are schematic.

IAS with Dr Ravi | Cumulative subject collection 238



DAY 21 | TOPIC 206 | VISUAL 4 Back to index

]II[ IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPSC GROUP 1| 1,000 TOPICS IN 100 DAYS
DAY 21 | TOPIC 206 | Geography | Unit D-4 | 206.04

[ Groundnut: two different district leadersj

124 | Groundnut kharif and rabi |

,9;\_ NPLY . Etate data, 2022-23: 594 thousand ha; 600 thousand tonnesJ

A Output
( Season (thous';en‘:.‘l ha) (thousaln l1i.onn\<zs)
S Kharif 497 328
. Rabi 97 272

& "LG district list, 2022-23: area leaders (thousand ha) ‘
| Kurnool

o | Sri Sathya Sai || Ananthapuramu Annamayya hlttoor
i 197 | 40

204
._ .-_..‘_ '?a Largest AREA: | Largest OUTPUT: S
T <. Sri Sathya Sai. | Ananthapuramu, &= 2
W 133 thousand tonnes patly

LZ 8 I Yleld contrast same 2022-23 table ]

Sri Sathya Sai:

o\ e oy Annamayya:
TN about 473 kg/ha. | .

" about 1,755 kg/ha.

rMore area does not guarantee more total production or higher yield.

| 2.5 | National comparison » 2023-24 - Third Advance Estimates |

P area: 3.66 of India’s || Gu jarat leads:
8 80 lakh ha = 7.5%. area 16.35 lakh ha; | €
v ) out ut 36.74 of India’s
=" /i 102 89 lakh tonnes

3 | AP is NOT among the top five by productloU

Do not treat AP’s 5.94 lakh ha (State data, 2022-23) and
3.66 lakh ha (national estimate, 2023-24) as rival estimates for one year.

[ Always specify the measure, year, source and distrct lst. J
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' Two pulses: red gram and Bengal gram |
| RED GRAM : mamly khanfj[ BENGAL GRAM . mu

2025-26 national Thlrd Advance

Estimates: AP 0.43 million ha and L g
0.28 million tonnes; 31.26% of [ AP ozlgﬁt 4232 T:i‘t‘tti:ikh ha;

the State’s pulse area.

.

[ India: 4.46 million ha, 3.59 million | ﬂndia output 137.50 lakh tonnes:
tonnes. AP has about a tenth of area | AP share 3.58%. Madhya Pradesh
| and about 8% of output. leads 36.96 lakh tonnes

Karnataka: most national area (34%). ¥
Maharashtra: most output (33%). [ D|STR1|3C-I|§1:::§ |2I(S)t20 21,

AP district area, 2025-26, 1 Kurnool first in area (156 thousand ha)W
26-district list (thousand ha): { and output (176 thousand tonnes). |

—

" District Area’ JTUE) ;

(thousand ha) e Output
| Ananthapuramu __1o1.64 il pae (thousand tonnes)
Prakasam 52.39 Prakasam 138
Ilflu”:iOOII 44.40 YSR Kadapa 122
andya 0 42.51 ok
TPiliads ~ @6k Ananthapuramu 38 |
_SriSathya Sai | 2438 FAnanthapuramu SECOND by area: |
| 92 thousand ha.

l Yield: AP 6.47 quintals/ haﬂ c
India 8.05. AP is 19.6% below || Do not merge 2021-22 State totals
[ national average. J with 2020-21 district totals.

>
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[ Chillies, turmeric and commercial cropﬂ

12.4-25 Chillies  kharif AND rabi |

[2023 -24 SPICGS Board Second Advance Estimates: ]
Area | Output

AP 2.47 lakh ha | 14.44 lakh tonnes
India | 8.09 lakh ha j_ 29.13 lakh tonnes

AP FIRST in chilli production: ez ;
14.44 + 29.13 x 100 = 49.57%. -

Separate State data, 2022-23:
258 thousand ha, 1,459 thousand tonnes.
District comparison: 2020-21, 13-district list
District " Area 1 Output

' Guntur ﬁrit : 78 thousand ha | 456 thousand tonnes
Prakasam second i 51 thousand ha | 132 thousand tonnes

Kurnool and Krishna follow.

Ij ?UﬁMERIC: _" sources differ —do not silently combine ranks. J

ANGRAU outlook, usi
SES 2024-25: | Indiastat 2023-24 :d'\:::gnce

| estimates:
AR AP EIGHTH; 38.03 of India’s

1,054.17 thousand tonnes.

Other crops cotton tobacco and sugarcane

FCV tobacco soil zones (Tobacco Board): @, | Recall sugarcane:

_ West Godavari and Krishna. Ty
, ggﬁfct::: LBI?cf::’ckssotl:llsls+ >+ These are source dlstrlct 4

" | = Prakasam and Nellore. TaES b 4 h

boundary map.
- | Northern Light Soils .
: | —> East and West Godavan

The Tobacco Board at Guntur registers

U Virginia tobacco processors and manufacturers.
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H rticulture: productivity is not a production rank

[ 2.6 | Horticulture « SES 2024-25

SES 2024-25 reports 18.23 lakh hectares under horticulture. Total output:
365.92 lakh tonnes (2023-24 final estimates, Table 5.7).

The Survey calls AP the largest fruit producer, and ranks it second in
mango and sweet orange. Its turmeric rank conflicts with ANGRAU's
L dated estimate.

| The Survey says AP excels in PRODUCTIVITY of oil palm, papaya, }

lime, cocoa, tomato and chillies.

~\

Productiviti = output per hectare, not total production rank.

| ol p@j ~ papaya | lime "~ cocoa tom atj chtllies |
[MANGO - national Ministry of Agriculture table |

2017 18 PROVISIONAL production (lakh tonnes) =% AP SECOND; the same
N table Elaces it second

-

Uttar Pradesh 45.49 in each year 2014-15
Y b2t
Andhra Pradesh 44.89 s 52 [
U . | This is a historical 2017-18
India 207.14 )/ | comparison, not a freshly

verified 2026 ranking. |

L

Indla s fish output:

197 lakh tonnes
in 2023-24
. (Union minister’s reply).

Fish ACTUAL: R TARGER: | (b
41 38 lakh tonnes. | 56.62 lakh tonnes. shrimp exports. ‘

S~

{ The national and AP fish figures refer to DIFFERENT YEARS:

do not draw a same-year national-share chart.

do not interchange their units or totals.

_J

[ Horticulture, field crops and fisheries are distinct sub-sectors; ]
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fTw_opalm& two different national ranks ]

| 2.6 Oil palm versus coconut |
@IL PALM _ ]

— AP 2020-21 area: 1.86 lakh ha out of |
India’s 3.70 lakh ha. |

More than half of national area — no other
State can have more. Highest AREA,
worked out from these figures.

(AP 2023-24 district area: Eluru 116,071

of State total 226,527 ha; East Godavari
and Kakinada follow.

Do not mix the 2020-21 national comparison \
with the 2023-24 district figures.

e - _

| AP FOURTH in area and productlon ’

Area: AP 106.86 of India’s 2,277.18
thousand ha.

AN\ [ Production: AP 1,705.98 of Indi's
20,535.88 MILLION NUTS. |

" Karnataka, Kerala and Tamil Nadu are
\ above AP by production.

Yield: AP 15,964 nuts/ha; national 9,018 nuts/ha.

S ‘ N —
i/ ’I:-"‘._) ) \}..'_I,_ High yield does not mean first in total productionj

[ Konaseema is known for coconut trees and paddy: islands between Godavari §
__ distributaries and the Bay of Bengal, in Dr B.R. Ambedkar Konaseema district.

Remember: oil palm-most AREA (2020-21);
coconut—FOURTH output (2022-23). Nuts are not tonnes.
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(GI identity, farm returns and exam checksj

[Ej Agncultural geographical indications ]
Guntur Sannam Chilli Banaganapalle Mangoes | Araku Valley Arabica Coffee |

* 2010-11 * 2017-18 | *2018-19
( * Andhra Pradesh + Te[angana o Andhra Pradesh + Odisha

These three GI registrations are agricultural goods. ]
: Tirupathi Laddu and Bandar Laddu are FOODSTUFFS, not agricultural goods.]

{Q .8 | Red gram economics - kharif 2025 ANGRAU cost study ]

Ne’c return = ]
‘-) 48,766 — 63,207 =

-314,441

per hectare J

Return:

748766  _ N

per | hectare

L
[ A high output does not guarantee a positive farm return. ]

(@) Three checks before answering J
" 1. Which measure? [ 2. Which district list? || 3. Which rank?

In groundnut 2022-23, Bengal gram 2020-21 Largest total fruit producer
Sri Sathya Sai leads uses 13 old districts; does not mean first in every fruit.
AREA; Ananthapuramu paddy 2022-23 uses 26. Yield, area and production
leads OUTPUT Kakinada appears i in ranks need not agree

the latter.

: : (erncon || YEAR | [ DisTRiCT
kQueshon checklist: | CROP | SEASOMJ-{ el Huun H VINTAGEJ {MEASURE ]

- . - IAS with Dr Ravi A
iaswithdrravi.com with Dr Ravi App

@iaswithdrravi
Day 21 | Topic 206 | 206.09 | Revision pictographs
DAY 21 | Page 63 of 101

Concept illustrations are schematic.

IAS with Dr Ravi | Cumulative subject collection 244



DAY 22 | TOPIC 215 | VISUAL 1 Back to index

m IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPSC GROUP 1| 1,000 TOPICS IN 100 DAYS
DAY 22 | TOPIC 215 | Geography | Unit D-3 | 215.01

Three ratlos. choose the populatlon fll'St
ONE WORD THREE DIFFERENT MEASURES

N [ Whole 0 ulatlon
Callagey g Overall sex ratio =

Females (all ages) < 1.000

' Overall
sex ratio

T

It includes Males (all ages)
;Z;rgiaiiggr: pbe IIt includes every age
Sumtid in the population counted.
- Child Child sex ratio =
sex ratio Girls aged 0-6 . 00
It concerns Boys aged 0-6
children aged Both numerator and

0-6 years 011137 denominator must belong

to the same age group.

sy [ Livebirths duri ttd_ riod .
Sex ratio |t bnisdyig g "_“i‘_’._, Sex ratio at birth =
at birth — - T " Female live births
It concerns births live births ~ live births Male liive bitthe x1,000
il U] ©0© | ®0®
Pe}'i()d, not all ® ® @ ® @ @ It concerns births during a
children already | stated period, not all children
llgn:lgl ;;11 otn}:e = P Stated pemd _| already living in the population.
Pop g W st - | (e8- 1 year) & Lo P
'WHICH SOURCE? " READ THE UNIT BEFORE THE NUMBER
C <ne | Counts the population e India normally reports females per 1,000 males.
€NSUS | ,nd the 0-6 age group. o Some international presentations reverse the sexes
RS | Estimates births through or use a base of 100.
W) sample registration. ® An older geography teaching example gives
102 males per 100 females, with Latvia 85 and

HMIS J Eoe(ttﬁgdﬁegirt}lh:yr;ggted Qatar 311 in the same orientation. These are

historical textbook examples, not current world rankings.
o A ratio above 1,000 means females outnumber males
only when the unit is females per 1,000 males.

) Surveys households
Jf!{_s | and birth histories.

RUL Write measure + age or birth period + source + year + unit together. |
Never substitute the total population for the male denominator.

. (_ I(eep measure source year and umt together
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£ The overall Census serles 1901—2011

]

FEMALES PER i ¥ 000 MALES

—'F—-“S’

980 -
972
3 970
B
o 960 1
g
?.'j 950 1 943
=N
3 940
.
b3 9307 940 provisional
920 = . . . . . . . ‘ ‘ . .
1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011
Census year
The overall pattern ' Turning points in this series
The broad twentieth-century ® The highest value is 972 in 1901.
movement was downward, but e The lowest is 927 in 1991.
not every decade fell. There were o The; 6 noil
increases in 1951 and 1981, fmfn"i(;‘;ﬁ?;%in 5321“ S :
5 from 1991 to 2011. S final 2011 figure. /

Jy e z T g =~
zi..\, - g e T R 2

TP £ M
Provisional is not final Read the graph carefully
NATMO's thematic note prints 940 ® The vertical axis is a ratio, not
for 2011 because it uses provisional population in millions and not a
population totals. The final 2011 BERCERLIRe.
overall ratio is 943. A provisional e A rise of 10 points means ten more
estimate and a final table are different females per 1,000 males in the ratio;

it does not mean a ten-per-cent
increase in the female population.

releases of the same Census, not two
separate Census years.

Source Censu.s of lndla (1901 2011)

Measure: Females per 1,000 males. 2011 final = 943,
Non-zero vertical-axis range: 920-980. Each point is one Census year. | (|23
P e i L e v e
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Chlld rat10° a dlfferent dlrectlon_

e =

GIRLS PER 1,000 BOYS AGED 0-6
976 964 962 945 927 918*
® @& ®

Chronology of values — not a scaled graph

This historical series shows a persistent decline in the child ratio. It does not describe
births alone: children may survive or die between birth and the Census reference date.

TWO TRENDS CAN COEXIST

From 1991 to 2011, the overall ratio rose from 927 to 943. Over those years the child
ratio fell from 945 to 918 in the official table used here. Improvement in the all-age
ratio therefore does not prove an improvement among young children.

Overall ratio Child ratio (ages 0-6)

950 950 -
g 943 945
E 2,
g 940 - 2940+
-
8“ 933 §
= 9304 927 — 930 927
=, g
g 2 *
S 920 £ 920 L
@ )
=
910 | 1 . 910 . . .
1991 2001 2011 1991 2001 2011
Census year Census year
RELEASE LABELS MATTER READING A CHANGE

The provisional 2011 child ratio was 914.
Do not attach that figure to a graph
labelled final data.

*The Ministry of Health and Family Welfare’s
25 November 2016 Census table reports India
at 918. Other official presentations also
reproduce 919; retain the stated table and

Using the selected table, 927 — 918 = 9
fewer girls per 1,000 boys from 2001 to 2011.

That is a ratio-point change, not a count
of missing children. Different denominators
prevent a direct conversion into an
absolute population loss.

edition when interpreting a question rather
than silently mixing releases. o
.Y =y Do B ke o

L

— Ve ;éf# -~ R
Measure: girls per 1,000 boys Source: Census of India (MoHFW table), 25 November 2016. Years: 1961, 1971, 1981, 1991, 2001, 2011.
Note: same non-zero vertical scale (910-950) for both graphs. *918: MoHFW table, 25 November 2016.
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Overall ratio: States and UTs in 2011

_‘ These are ﬁnal Census 2011 overall ratlos expressed as females per > 000 males.

Tamil Nadu

Undivided
Andhra Pradesh

Punjab
Sikkim
Jammu and Kashmir

Haryana

Key results: States

State and Union- terrltory ranklngs must be kept separate

States in 2011

895
890
889
879

Kerala: 1,084 — highest among States.
Haryana: 879 — lowest among States.
Tamil Nadu: 996; undivided Andhra

Pradesh: 993.

Other relatively low values included
Jammu and Kashmir, then a State: 889;

Sikkim: 890; and Punjab: 895.

The 1,000 threshold

Among the then States and UTs, Kerala
and Puducherry exceeded 1,000.
Tamil Nadu and undivided Andhra Pradesh
were below it despite being near parity.

Source: Census of In
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= | India 2011 (ﬁnal) Measure Females per] 000 males
= 2011 administrative units. Dashed line = parity (1,000). No current-boundary inference.

Umon territories in 2011

Puducherry 1,037
--------- 1,000 parity - ---———~--
Nicobr ands 876
NCT of Delhi 868
Chandigarh 818
Dadra and Nagar Haveli 774
Daman and Diu 618

Key results: Union territories

Puducherry: 1,037 — highest among UTs.
Daman and Diu: 618 — lowest among UTs.

Other values: Dadra and Nagar Haveli 774;
Chandigarh 818; NCT of Delhi 868;
Andaman and Nicobar Islands 876.

Historical boundaries are part of the data

Daman and Diu and Dadra and Nagar Haveli
were separate UTs in 2011. Andhra Pradesh
had not yet been divided in 2014, and
Jammu and Kashmir was not yet reorganised
in 2019.

A present-day administrative label cannot be
pasted onto a 2011 statistic without checking
its geographical coverage.
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" Child ratio: the rankmg changes -
& | CENSUS 2011: AGES 0-6

Use the Ministry of Health and Family Welfare’s Census table
published on 25 November 2016.

Every value below is girls per 1,000 boys, not the all-age sex ratio.

STATES: HIGHEST AND LOWEST UNION TERRITORIES
Arunachal Pradesh gm’l:?gmes Andaman and Highest

Nicobar Islands among UTs.

Meghalaya Daman and Diu [EJ00D
Mizoram

NCT of Delhi how
Kerala i 871 among UTs.
X - el o e W_r

WHY THE RANKINGS DIFFER

Overall sex ratio leader # Child ratio leader Overall UT lowest # Child UT lowest
Kerala Arunachal Pradesh f Daman and Diu | Delhi has the
leads the leads the has the lowest lowest child
overall ratio. | child ratio. overal] UT ratio. | UT ratio.
(_Overa]l sex ratio Chlld ratto Overa]l sex ratio | Child ratio |
(all ages) ges 0-6) (all ages, UTs) ‘ a.ges 0-6, UTs)
Leader: Kerala Leader nachal Pradesh Lowest: Daman and Diu NCTof Delhi
One measure does not identify the leader or laggard in another.
AVOID A PROVISIONAL-FINAL MIX
Provisional tables placed: The selected final table gives: A ranking requires 2 complete
- label: measure, age group,
Mizoram Mizoram seography, efrence year
Harvank and release. Even a correctly
Haryana m Ty remembered number becomes
Arunachal Pradesh - misleading when attached
to the wrong label. a
5 '5_'". ;-r"---‘,- 5 = - h ’u'\ ”
Measure I Age group Geography Reference year
- Muustry of Health
Girl 1T 0-6 Smes Census 2011 e
s | (o | @ | (B El s
25 November 2016
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UNDIVIDED STATE:
CENSUS COMPARISON

In 2001, the overall ratio was 978
and the child ratio was 961.
In 2011, the overall ratio was 993
and the child ratio was 939.

Both pairs describe undivided
Andhra Pradesh. The State was
divided only in 2014.

From 2001 to 2011 the overall
measure rose by 15 points while
the child measure fell by 22 points.

& Fall of 22 pomts 3

— 2001 2011
Gous || 978 ==Y 993
pezfatic Rlse of 15 pomts
2001 2011
961 ) 939

———e e ———

Andhl'a Pl'adesh _keep the boundary and source }

PRESENT STATE:
BIRTH-BASED MEASURES

HMIS: 921 in 2014-15 — 944 in 2023-24.
NFHS-4 (2015-16): 914 - NFHS-5 (2019-21): 934.
SRS Statistical Report 2018: 920 for 2016-18.

These are sex ratios at birth, not the undivided
State’s Census overall or child ratios.

2014-15

921

2023-24

944

NFHS-4
2015-16

914

NFHS-5
2019-21

= 934 |

SRS
(Statistical
|| Report 2018)
Sex Ratio

© 2016-18

“DISTRICT DATA ALSO NEED A VINTAGE

NATMO’s provisional 2011 thematic note
lists Vizianagaram 1,019, Srikakulam 1,015
and Anantapur 977. These are historical
district figures in that release; they must
not be presented as final counts for today’s
reorganised districts.

HOW TO COMPARE

__,; T Ft;m

e

NATMO (provisional 2011)
District Sex Ratio (Census)

e

1,019 | 1,015 | 977

o Compare like measures within one series before comparing States.
o Keep HMIS with HMIS and NFHS with NFHS, both endpoints dated.
o A higher reported ratio in one instrument does not invalidate
a lower estimate from another instrument with a different
pulation or period.

h-—"\.-l;‘-
= 1.:---— e T

il B oo - Es Keep measure, source, penod and geography together O W P
~ : b il .. ._ ‘ .':.'_":.___ — T ToaEsm T -3 = = > s «f
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SRS: three-year b1rth estimates

SAMPLE REGISTRATION SYSTEM >

SRS, run by the Office of the
Registrar General, India,
estimates vital events through
sample registration. Its sex ratio
at birth is published as a three-
year average, reducin
dependence on a single year’ s %

Sex ratio at birth
(female live births

per 1,000 male live births) | B+
is published as a $

three-year average. ||

births.
THREE-YEAR ROLLING WINDOWS
Window / India SRB 2021 2022 2023 2024
2021-23: 917 Included Included Included —
2022-24: 918 == Included Included Included
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Overlap: 2022-23 (two years)

SELECTED SRS MEASUREMENTS (SEX RATIO AT BIRTH)

72006-08 7] [ 2016-18 *7) [ 262‘13*5 £ 2022-7}3

India: 904 India: 899 | India: 917 || India: 918
Harvana: 847 Andhra Pradesh: 920 | | ——— | | Reported in
P yb 836 Recbiled Reported in | Sllgf sﬁta%ta?l :
lln_]fl ] SRgpgm:istligal SRS Statistical | | releasedm May 2026 |
Delhi: 877 Report 2015, Report 2023. || tﬁ:dHi;c:ijtf}llrrﬁe;l;);y
_ ; -, on1October2026.
LABEL ;gg 111%1;10?{;[)%2{ JUST OVERLAPPING WINDOWS

2021-23 and 2022-24 share two years.
Their one-point difference is not a comparison
of two wholly separate three-year populations
and is not by itself proof that one scheme
caused a change h A ,

2022-24
India 918

The 2024 report does not mean 918

~ was measured for the single calendar year 2024. %?022-231
The figure covers female live births per 1,000 two years)

male live births over 2022-24.

READING RULE
Always retain SRS + birth ratio + three-year period.
Do not compare this birth measure directly with the all-age Census ratio as if the two had the same denominator.

" Measure: sex ratio at birth (female live births per 1,000 male live births) | Source: SRS (Office of the Registrar General, India)

Period: three-year average (2006-08, 2016-18, 2021-23, 2022-24) | Geography: India and specified States/UTs as labelled.
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~ HMIS: births reported to the health system

AN ADMINISTRATIVE REPORT]NG SYSTEM 3 ¢ Bits R (i td L
: rom health facilities
The Health Management Information - f

System belongs to the Ministry of Health '“” + no
and Family Welfare. Its sex ratio at birth Gmmmem
reflects births reported through the | facilities

health system,; it is not a complete
Census of every resident.

Health Man ement Cornplles births
[y Information reported through
| M]mf\}!ﬁlf;&emd the health system
- =0 (sex ratio at birth)

- THE SOURCE COMPARISON |
In a Lok Sabha reply on 4 April 2025, the Ministry of Women and Child
Development gave these HMIS values:

Female live births per 1,000 male live births

The periods are financial years, not Census dates or
SRS three-year windows.

Source:
Indja l;kur;bha reply,
>— 4 April 2025

(HMIS) 2014-15 2023-24  (Ministry of Women
(financial year) (financial year) and Child Development)

. Andhra = fglﬁrgibha reply,
- Pradesh >— 4 April 2025
. (HMIS) 2014—15 2023-24 (Ministry of Women
. J (financial year) (financial year) and Child Development)
A NEWER DATED UPDATE
A PIB note of 6 March 2026 gives India’s India Source:
HMIS ratio as 929 in 2024-25. Keep this S PIB note,
newer value separate from the earlier 930 (HMIS) 2024-25 6 March 2026
for 2023—-24; both can be correct for their (financial year)
stated periods.
INTERPRETATION Dael HM]S Moitoring | ysefolfor |
The government uses HMIS trends records and review | tracking
in reporting on Beti Bachao Beti Padhao. | changes tov?(;of
A trend is useful for monitoring, but a t1t1_11e;0n0 a.tlt)lme '
before-and-after comparlson alone cannot gausalg;ffect
isolate the programme’s causal effect. ot
CHECK COVERAGE { Coverage dependson: || | g | HMIS
Administrative reporting depends on which births are recorded, "J| 4 which births are recorded % | -
how consistently facilities report and whether definitions remain § & consistent reporting NFHS
comparable. Do not relabel HMIS as SRS or treat its figureasa by facilities SRS | (household i
household—survey estimate. ‘Y| & comparable definitions . I ﬂm“ey)

=

{ Measure: female live births per 1,000 male live births | Sources: Lok Sabha reply, 4 April 2025; PIB note, 6 March 2026
Periods: finncial years (2014—15 2023-24, 2024-25) | Geography: India and Andhra Pradesh (HMIS)
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NFHS: household survey and birth histories
WHAT NFHS MEASURES

The National Family Health Survey

All household members
(from the sampled households)

| IDERERE®

is conducted under the Ministry of of me%‘;f;ﬁifé‘ ;?,‘{,‘Slaﬁon
Health and Family Welfare, with the 1,020
International Institute for Population females per 1,000 males
Sci the nodal ; "

ciences as the nodal agency. Births i i Ty e
Its estimates come from sampled | (s mjed Bonseholds)
households, not a full population T T
enumeration. W - ‘

Sex ratio at birth

NFHS-4 TO NFHS 5 INDIA (BIRTH RATIO)

NFHS-4 (2015-16) gave NFHS-4 NFHS-5
India’s birth ratio as 919. (2015-16) (2019-21)
The NFHS-4 to NFHS-5 919 |—=p( 929
comparison therefore ; - -
concerns 919 — 929, India: sex ratio at birth

not 943 — 1,020. (female births per 1,000 male births)

STATE EXAMPLES, SAME SURVEY SERIES

élrlldhf é’;zdesh s birth ratio: i (Izq(};}slgig) fm‘g"fﬁ : ?fi"g’l "‘{fiir‘:hs

) | emale per
Kerala’s birth ratio: Pradesh 914 — 1,000 male births)
1,047 — 951.
The reference is NFHS-4 to (2015 ]6) é"ﬁ?}sﬁ) Birth ratio

e - ; 2019-21, ;

NFHS-5; these are dated survey Kerala Ll 047 ( 951 J gf%“aglinzﬁhﬁﬁ:)
estimates, not current Census rankings. A

DO NOT MERGE INSTRUMENTS iR

. Overall ti
Census 2011’s overall ratio of 943 and Census 2011 ' 1 ()sixéa d
NFHS-5’s 1,020 cover different years (whole population) | females per 1,000 males
and use different methods. NFHS-5 Overall sexratio || hes oo peeopmde e
does not revise the 2011 Census result. 043 j o ey

Geography: India
The overall and birth indicators also have frnaies per L 88 nptaly | Sex ratio at birth

different populations within the survey itself.  population: all usual residents
A popula‘tion may have more women Overall Method: full population enumeration | female births per 1,000 male births

gl o1 s . Year: 2011 Populatlon children born in preceding
while its births still include more boys than girls.  Geography: India | fiveyears o women in sampled housholds |
Always keep the indicator’s complete wording. g A

Geography: India
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_ Mechanisms: birth, survival and migration_
DO NOT CONFUSE A MEASURE WITH ITS CAUSE Different populations give

; ~different ratios

An .unfavouraple ratio can reflect several Processes. (i | Young | Allages
Its interpretation depends on whether the population  (ecrto  children  (overal
is births, young children or all ages. ) )| =)

Population change: three main proceﬁsseé

Migration
r ( Sy R chianges Fesident totgle
Prenatal ' Births Population by :

; ; enter the age and sex In-migration |
\ e selectlon L__pﬂtl_o 1 (resident population) (people move in) |
= Young children

Postnatal ( Survival _ W?rk_ingjgge = ] # Out-migration
unequal care | changes age cohorts L Bl (people move out) !

.\ & - aL : vt W™ /-lvfl.:“" ok v d ; o £ ."»\' . Wy w “I‘;
Discrimination and survival Natural birth patterns
Son preference and gender discrimination Son preference and are not the whole explanatlon
may encourage sex-selective practices, gender discrimination Mots ook 1. Liielo WiFtha cxdoosur
female infanticide and unequal access to v‘ without discrimination. A low observed

nutrition or health care. Neglect can affect 3 : :
girls’ survival after birth cﬁianging the child Prenatal Postnatal ratio needs evidence ' the magnitude,
ratio as well as the overall population sex selection | | unequal care SEEt and change it is not v ough

P ’ (reduces the | | (reduces girls’ simply to note that the figure is below

Historical ORGI discussions highlighted ““"ﬁfrgg girls Suw;‘f]ratlh;fter 1,000. _
excess female infant mortality and neglect. Nz al v arinton af bisth
That historical explanation should not be lv e ,—A-i — =
rted into dated claim that femal I : ore male low observed ratio
ﬂaﬁ mor::ljtya?s lfa]llw:yi hfgher in ivef’;]StZte L number. of gu:ls than female needs evidence on
or every later year. (e fre ikl rg births can the magnitude,
! i and the Oﬁrdan;{‘_’lj“hﬂ‘j occur naturally context and change.

Migration changes the resident population

When working-age men move out, the origin area’s overall ratio
can rise even if women’s social position has not improved.

r r " i ’ 3 ’ ‘
The destination may show the opposite pattern. “‘“’W‘*‘"ﬁh*%
Effect of male out-migration (conceptual)

F stays unchanged Working-age men F stays unchanged N M
move out .
M decreases (out-migration) M decreases e
Data quallty | | . il e Conclusion
Undercount and age misreporting must be considered. Underco | These can affect | Use demographic evidence
An ORGI technical note finding particular effects L measired ratios and together with health,
negligible in its analysis is not a universal guarantee Age misreporting t st be considered. | education, safety and

of error-free measurement. opportunity indicators.
Keep measure, source, period and geography together.
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o

—_——,—— e~

Back to index

g ~Law and social action |

g SO SS—

S ——— e

PCPNDT: THE LEGAL FRAMEWORK

The original Pre-Natal Diagnostic Act 14 of 2003 strengthened it

Techniques (Regulation and Act 57
Prevention of Misuse) Act, 1994 of 1994
was Act 57 of 1994. It received
assent on 20 September 1994

Il

1996.

20 September &1 Janua_ry Strengthened
1994 1996 and changed
Assent ~ Commencement ~ thetitle
WHAT IS PROHIBITED?
Section 3A Section 5(2) Section 6
“i g
&
y AL Usi tal di ti
Sex selection ~ Communicating techniques, including
before or after the sex of the ultrasonography, for sex
conception. foetus. determination; sex selection

is also prohibited.

The law does not ban every ultrasound examination.
It regulates diagnostic facilities and permits lawful
diagnostic purposes subject to its requirements.

BETI BACHAO BETI PADHAO

and changed the title to the
Pre-Conception and Pre-Natal
Diagnostic Techniques

‘ (Prohibition of Sex Selection)
and came into force on 1 January Act, 1994.

Launched 4

Section 22

Advertisements
concerning prohibited
sex determination
or sex selection.

Lawful medical ultrasound
(for diagnostic purposes)

Pernutted
- subject to legal
! requirements.

r Launched on 22 January 2015 COMPLEMENTARY ROUTES
geg gagg‘:’ at Panipat, Haryana. 2D A Raw tarpets
e(20§5) ® 1 Its objectives concern preventing G‘l/‘1 e s prohibited conduct.
gender-biased sex-selective @, Equal care Awareness, equal care,
elimination and supporting girls’ L Y4 Zgaﬁ?itangctl -
survival, protection and education. [INM  Schooling address thjé social
e — conditions behind
The Ministry of Women and Child Development Q0D Community action / discrimination.
works with the Ministry of Health and Family Welfare : Sl "
and the Ministry of Education. Neither a law’s existence nor a favourable headline

statistic alone proves full implementation.
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. Census 2027: a schedule is not a result |

'THE NEXT COMPLETE ENUMERATION

The Census of India 2027 programme has two phases:
houselisting and housing census, followed by X
population enumeration. Its announced timetable must
not be mistaken for published population results. '

CENSUS
OF INDIA

B D027
) | [ Houselisting ,i
| ¥ Housing census
.' - '
| [/ Population |
enumeration |

L'__

- MOST OF INDIA

Population enumeration is scheduled
for February 2027. The reference date
is 00:00 hours on 1 March 2027.

Reference date

- SNOW-BOUND, NON-SYNCHRONOUS AREAS

For Ladakh and the specified snow-bound
areas of Jammu and Kashmir, Himachal Pradesh
and Uttarakhand, population enumeration was
scheduled for September 2026, with the
reference date 00:00 hours on 1 October 2026.

Population
enumeration

Population

Reference date

emllme’rat}on
I
FEBRUARY 1 MARCH ® o
2027 2027 SEPTEMBER 1 OCTOBER
BN _ 2026 2026
. . . 00:00 hours Y | I 00:00 hours

RESULTS
These are the government’s announced arrangements; they do not provide REQUIRE RELEASE
a new national sex ratio in advance of released results. No new national

ratio until official
re -]

THE FIVE-LABEL CHECK KEEP THE OLDER DATA HONEST

RD 1 " Measure: Census 2011 remains a historical
STATISTICAL s : ~ overall, child or birth? baseline. SRS and HMIS can supply

7 ! /o Population: newer birth indicators, but neither
.l._Measure ' 2 all ages, ages 0-6 or becomes a replacement Census
' Population: live births? headcount. A careful comparison
Ii 3 Source: preserves both what each source
| Source: Census, SRS, HMIS or NFHS? tells us and what it cannot tell us.
r -Ti.me: A 4 Time: = 3

reference date, financial year,

survey round or three-year average? | C

Census 2011
| (historical baseline)

I i =
| Geogl'aPhY and release:

5 Geography and release:
&% present boundaries or historical
units; provisional or final?
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Worked ratios: the denominator decides

ILLUSTRATIVE TOWN: NOT REAL CENSUS DATA

Males = 52,000. % .
Females = 48,360, A= 41 &

&&“{ =3 .5 -

Sex ratio: Indian convention i iomlpgoglu;ggn
Fenales 48,360 =930 s
(per 1,000 males) = 52 000 x1,000 # | ffollé%le; Elee; | 1,00;

i Not a sex ratio

The denominator is males, not the town'’s total population of 1,00,360. denominator
Dividing females by total population gives a female population share, (Tll‘;splgﬂ‘:;f): me
a different statistic. Afericled e

1,000 males.)

'REVERSE THE ORIENTATION

Males per 52,000 1000»...10753 Males per 52,000

1,000 females 48 360 approximately females 48 360

0 =1075

1,075

The same town gives different numerical values when the direction or base changes.
Always carry the unit with the answer.

g e /':

CHILD RATIO

Suppose girls aged 0-6 = 5,888
and boys aged 0-6 = 6,400.

Child ti =
(glr[sperslexoggb?)ys gigg 1000*

'CHECK BEFORE FINISHING

Use only the spec1ﬁed age group. IR _ - - . 3y

Lz & W SS S 80 s N & F-|

If given a total and one sex, subtract to obtain the other sex first. 3

B boys outnumber gitls, girls per 1,000 boys must be below 1 ,000.
Keep full precision durmg calculation and round only the ﬁnal value.

 These are worked calculatlons, not popu]atlon estimates or survey findings.

G ——

Measure: sex ratio (females per 1,000 males, or males per 1,000 or per 100 females)
Source: Illustrative data Period: Not specified Geography: [llustrative town (not real census data)
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An ancient plateau, not an immobile block

The Peninsular Plateau is one of India’s NCERT CLASS IX links its origin to
oldest and most stable landmasses. the breaking and dﬂftl}lg of Gf_)ﬂdwaﬂa
It is a tableland of ancient crystalline, land. Class XI emphasises ancient

A L hi R gneisses and granites and describes it
150e0uS JC MEIAMOIPIUT LS, v as a rigid block since the Cambrian

broad, shallow valleys and rounded hills. period.

STABLE DOES NOT MEAN MOTIONLESS.

The block has experienced vertical movements and faulting. NCERT gives
the Narmada, Tapi and Mahanadi rift valleys and the Satpura block mountains
as examples. The Bhima fault is associated with recurrent seismic activity.

Upstanding block
(block mountain)

Downfaulted block 5N R
(rift valley) . ' o oo et

Compare the old, relatively rigid plateau with the young Himalayan mountain system.
Age, rock structure and tectonic behaviour explain different landforms.

Peninsular Plateau

Himalayan mountain system

Old, relatively rigid plateau. Young Himalayan mountain system.

TWO TEXTBOOK CLASSIFICATIONS:

L Class IX ] L Class XI ’
(two groups) (three groups)

[
| | |
Central Deccan | Central Deccan North-eastern
Highlands Plateau . Highlands Plateau Plateau

The third group is an extension of the Peninsular block, not part of the young Himalayan ranges.

Learn the physical relationships rather than treating a single list as the only classification.
Topic 136 introduced the six broad physical divisions; this topic develops the plateau’s hills, peaks and passes.

Conceptual diagrams; not to scale.
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Read the slope from the rivers

THE GENERAL PENINSULAR SLOPE is from west to east.
NCERT describes the Deccan Plateau as higher in the west and
gently sloping eastwards.

The land rises from roughly 150 m above the river plains to about 600-900 m.
Do not confuse this broad plateau range with the heights of individual peaks.

West East
high oo, Py o General eastward slope
L e ) Py R Do of the Deccan Plateau (8aro)

Bay of Bengal

CENTRAL HIGHLANDS: a different directional pattern.
They stand around 700-1,000 m and slope towards the north and north-east.
The Chambal, Sind, Betwa and Ken flow from south-west to north-east.

South-west North-east
(higher) _ . dente. o

(lower)

- __...._1.'_ =

WEST-FLOWING EXCEPTIONS: The Narmada and Tapi flow west through

rift valleys rather than following the plateau’s general eastward slope. Both form

estuaries.

Narmada source: Amarkantak hills, Madhya Pradesh.

Tapi source: Satpura ranges in Betul district, Madhya Pradesh. ’ Eait. e
west 1 _ (source, lg €T

(esttdin) Narmada (west ﬂowmg) = T

?_Estu Ammkanﬁ hj]ls,

- {Arablan ea) _~ Madhya Pradesh
East

West source, higher)

(estuary)

: _ Satpura ranges
~ in Betul district,
T s ""W . Madhya Pradesh

The Western Ghats are the main water d1v1de of Penmsular India. Many major rivers flow
across the plateau towards the Bay of Bengal; short streams also descend the steep western side.

REVISION RULE: general slope, regional slope and fault-controlled drainage are three different ideas.
The Narmada and Tapi do not prove that the entire plateau slopes west.

Detailed river systems are covered in Topic 266. Conceptual diagrams; not to scale.
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 Central Highlands: follow the eastward extensions J

® NORTH OF THE NARMADA lies the Central ROCkS and mineral resources
Highlands, including much of the Malwa plateau. - P

® The Aravalis bound the region on the west and
north-west. NCERT places the Vindhyan range
with the Satpura to its south and the Aravalis
to its north-west.

® The Central Highlands contain highly denuded,
relict mountains and rocks such as marble, slate

and gneiss. Malwa also includes extensive (i : s
basaltic terrain. Basalt Mineral resources
(extensive in Malwa)  (important in Chotanagpur)

| EASTWARD EXTENSIONS (CLASS IX) Rajmahal hills and Chotanagpur
relative position (CLASS XI)

M al Bundelkhand Ch , Rtajmah?l hills ,
eastern extension o
Wa Baghelkhand otanagpur the Central Highlands)

l Southwards
Eastward regional extensions; not a single ndge
or a travel route. ( Chotanagpur ]

Chotanagpur (CLASS XI) Damodar river and Chotanagpur
® Drained by the Damodar and important e s

for its mineral resources. A;//ﬁ*;:_r;::i L
® (lass XI places it south of the Rajmahal hills Damodar

and names the Rajmahal hills as an eastern Chotanagpur is drained by the Damodar

extension of the Central Highlands. and is important for its mineral resources.
Regional drainage (CLASSIX) = Narmada as the main Keep the name sets

4 reference line separate

e Chambal, Sind, Betwa and Ken run P

@ The Narmada is the main

reference line for distinguishing
the Central Highlands to its gg?:a]fﬁ?;ﬁ;;;;he

north from the Deccan to its south. :
eastward extensions.
Central Highlands NORTH
(NORTH of the Narmada) ® The textbook's discussion
Narstadd of ‘Fhe Deccan uses
e S . Bates %(reference line) = a different set of hill

D names
Run towards the north and north-east eccan SOUTH
(consistent with the slope). (SOUTH of the Narmada)

towards the north and north-east,
consistent with the slope.

@ Bundelkhand and

Conceptual diagrams; not to scale.
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Deccan, Deccan Trap and
the north-eastern extension

DECCAN PLATEAU: a roughly triangular Class XI names the Satpura,
landmass south of the Narmada. The Western bl g el
Ghats form its western edge and the Eastern gL oS ieLs

Ghats its eastern edge. Class IX describes the Satpura
along the broad northern base

: and names Mahadev, Kaimur and
{ Northern side (as per Class XI) ] Maikal among its eastern extensions.

e —_

SatpuraT [ Maikal range ]ﬁ:leaatmﬂ«é

| Western
| Ghats
| (western edge) 7

o]

Eastern
Ghats
(eastern edge)

Kaimur - source-wise mention

Class IX [ Class XI T
includes it in that Deccan discussion; mentions the Vindhyan and Kaimur ranges |
names Mahadev, Kaimur and Maikal while discussing the Central Highlands

among its eastern extensions. l and Yamuna tributaries. ‘

Preserve the textbook context rather than forcing the labels into one rigid scheme.

DECCAN TRAP:

volcanic terrain with igneous b
rocks and extensive black soil, especially in
western and north-western parts of the plateau. %

Basalt lava
layers
(igneous rocks)

NORTH-EASTERN PLATEAU: the Meghalaya and Karbi Anglong plateau
and North Cachar hills are extensions of the Peninsular block. The Malda fault
separates the north-eastern part from Chotanagpur.

(G0 ) (K ) [ | |0
s > T ava

f Meghalaya (west to east) ] : : -
Malda fault West < » Fast [ Karbi Anglong [ North CacharJ
= hills

R S

7 LR

Do not identify this ancient plateau extension as a young Himalayan range.
LHeavy south-west monsoon rain has strongly eroded the surface; NCERT describes Cherrapunji as bare and rocky. J

Conceptual diagrams; not to scale.
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Aravalis and the two Ghats

ARAVALIS: highly eroded, broken hills Guru Shikhar on Mount Abu is the highest

on the western and north-western Aravali summit, about 1,722 m.
margms of the Perflnsullar plateau. . The range should not be drawn as a continuous
Their broad trend is Gujarat to Delhi, wall like a young, sharply uplifted mountain
south-west to north-east. Sain.
arat to Delhi North-
d trend: Gujar? orth-east
South-west pas west to north-easn_- __________ =7 (Delhi)

Guiifea) 8L TR - o AR A

—_—

e ™ o P Ry S8 o
Tlustrative broken hills; not a surveyed elevation profile.

WESTERN GHATS: " NCERT HEIGHT COMPARISON:

the western edge of the Deccan, parallel to the

western coast. They are comparatively continuous Western Ghats: average 900-1,600 m
and are crossed through passes. Sahyadri is a (Class IX); about 1,500 m (Class XI).
familiar regional name.

EASTERN GHATS:

the eastern edge, extending from the Mahanadi
valley towards the Nilgiris. They are lower, irregular
and discontinuous, cut through by major rivers
draining towards the Bay of Bengal.

NCERT HEIGHT COMPARISON:

Eastern Ghats: average about 600 m.

Mahanadi Godavari Krishna Kaveri

® The Western Ghats generally become higher southwards. I

® Averages are not the heights of the highest peaks.
® The Mahanadi, Godavari, Krishna and Kaveri interrupt the Eastern Ghats.

® Do not transfer the Western Ghats’ “continuous and crossed by passes” description
to the Eastern Ghats.

Conceptual diagrams; not to scale.
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Western Ghats: water divide and
orographic rain

The Western Ghats are a major
barrier along the western margin
of the Deccan and the principal
water divide of Peninsular India.

Condensqtion
and rain

r.

Moist air
from the

Arabi;alij

MOIST AIR FROM THE
ARABIAN SEA rises along the
western slopes. Rising air cools,
moisture condenses and rain falls:
orographic rainfall.

Water divide

 Gentle eastern
: descent towards
~ the plateau

e ; -I-i';';» -
~*~“~- Deccan
““ Plateau

‘Larger éﬁst—ﬂowg 3 :
. rivers towards the &%

The western face is steep; the eastern side descends more gently towards the plateau.
The drawing is a conceptual cross-section, not a surveyed terrain profile.

Several large east-flowing rivers originate in or near the Western Ghats, while short
streams descend towards the Arabian Sea. A water divide separates drainage directions;

it is not itself a river.

REGIONAL NAMES AND HILLS:
Sahyadri in Maharashtra;

Nilgiris around Karnataka and
Tamil Nadu;

Anaimalai and Cardamom hills
farther south, especially in Kerala.

‘ H‘ighst Peninsular peak
in the Anaimalai hills
Do not exchange the peak and hill-range pairings.

PEAK-RANGE PAIRINGS

AK:;MS:IIII / Doddabetta
2,695 m w3t

nghest peak of the Nllgms
in the Nilgiris

RELIEF AND WATER USE: river descents create waterfalls and hydropower opportunities.
Jog Falls on the Sharavati is one example; drainage details belong with the river-system topics.

Conceptual diagrams; not to scale.
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Peaks and the southern hill junction
Javadi / Jawadhu Hills

’

Eastern

'Western
hats

o

Javadi / Jawadli{l Hills lie in. .
northern Tamil Nadu and are
an extension of the Eastern Ghats.

® Two Ghats meet |-
" at the Nilgiri hills |°

R NCERT Class IX also names
A TP g, e the Shevroy hills in the
s ol south-eastern discussion.
~ Nilgiri hills

s Doddabetta (2,637 m
. ( %) == Eastern Ghats:
North # Keep source-specific
AT peak claims distinct.
Rsuat elakiag Gap NI
lies between the Nilgiris to the north PN bt
and the Anaimalai hills to the south. 1,501 m, as the highest peak
Do not put Anamudi north of this gap. in its account.

* Mahendragiri
1,501 m
(NCERT Class IX)

.\__

- The Zoological Survey of India’s
2014 Eastern Ghats paper gives
Arma Konda, 1,680 m,
in Andhra Pradesh.

Anaimalai hills
Anamudi (2,695 m) =

A

o

South 1

Southern highland system

L P

The Anaimalai, Palni and Cardamom hills p— 1,680 m
form the southern highland system; \ (281, 2014)
NCERT identifies the Cardamom hills -
as the plateau’s southern outer limit. These are different source

descriptions, not two heights of the
same mountain. Mahendragiri’s

1,501 m is also stated by Odisha Tourism.
For accurate revision, identify which
source an examination follows; do not
present Mahendragiri as an uncontested
highest-point claim across all sources.

Conceptual diagrams; not to scale.
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Andhra Pradesh: ranges, rivers and conservation

ANDHRA PRADESH’S THREE PHYSICAL ZONES: Coastal Plains, Eastern Ghats
and Deccan Plateau. The Godavari, Krishna and Pennar flow towards the Bay of Bengal.

Deccan Eastern
Plateau ; % Coastal

. bt o

RANGE RELATIONSHIPS IN THE ZSI ACCOUNT (2014): north of the Palar, higher
western ranges include Palikonda / Palkonda, Lankamalai and Nallamalai; the lower
Velikonda range lies to the east.

Higher western ranges

(north of the Palar) Lower Velikonda range
A to the east
A

(" Ppalikonda /

=
Palkonda Lankamalai o “im mlal r B
Eaoe ;

The same account describes Velikonda descending towards the coastal plains in northern

Nellore district, and Nallamala continuing to the Krishna river. These district words are the source’s
historical descriptions, not a newly certified boundary map.

Other government profiles group the ridges differently. Learn the named ranges and river
relationships rather than assuming one inner/outer-ridge grouping is universal.

SESHACHALAM BIOSPHERE RESERVE: HORSLEY HILLS: an Eastern Ghats hill station
designated in 2010 in Andhra Pradesh. near Madanapalle. It is a named upland

The Union environment ministry describes destination, not a separate major physical
Seshachalam hill ranges covering parts of the division.

then Chittoor and Kadapa districts.

RIVER RECALL: the Godavari crosses the Papi hills Compare range names, river crossings

in a gorge; the Penna leaves the Velikonda range and ecological designations:
near Somasila. they describe different but connected
Godavari crosses Penna leaves the Velikonda aspects of the landscape.

the Papi hills in a gorge range near Somasila

s

s

iagrams; not to scale.
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Why the plateau matters

ANCIENT ROCKS AND MINERALS VOLCANIC ROCK AND SOIL
the Chotanagpur plateau is rich in the Deccan Trap is associated with

mineral resources. Its geological lava-derived igneous rocks and black soils

history helps explain its importance _._ ¥ in the western and north-western plateau.
to mining and industry. | .

Ancient rocks and mmerals = Mmmg and mdustry - Basalt (lava-derived igneous rocks) == Black soils
RELIEF AND RIVERS CLIMATE AND TRANSPORT
uplands, escarpments, faults and valleys shape the Western Ghats force moist air to rise
drainage, waterfalls and hydropower sites. . and concentrate road and rail links through

Waterfalls are not all formed by the same

gaps and passes.
geological process.

Moist air
forced to rise

Rehef (uplands escarpments, Downstream

failts and valleys) ==p Waterfall w=p hydropower sites Barrier (Western Ghats) s Pass or gap ==p Rﬂm{i;;‘: rail
THREE WATERFALL-RIVER PAIRINGS
Jog / Gersoppa Falls — Sharavati — Karnataka Shivasamudram / Shivanasamudra — Kaveri Dhuadhar / Dhuandhar — Narmada

The supplied source gives a drop of 253 m
and notes a hydropower project downstream.

The names are more useful than an unqualified “second biggest” ranking: waterfall rankmgs depend on
what is measured, and should not be treated as universal without a criterion.

ECOLOGY REVISION CHAIN
varied terrain supports distinct habitats, rock structure — landform — drainage and soil —
including the Seshachalam blosphere reserve.  resources, movement and livelihoods. A good

physical-geography answer explains the connections,
not only a list of names.

Conceptual diagrams; not to scale.
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Maharashtra passes: Thal is not Bhor

THAL / THUL GHAT:
a Western Ghats route near
Kasara in Maharashita. It links
the Mumbai side with Nashi
and routes towards northern
and eastern India. oy

BHOR / BHORE GHAT:
the route from the Mumbai
Konkan side towards Pune
and the Deccan. The railway
connection runs via the
Khandala ghat section.

THE SIMPLE DIRECTIONAL DISTINCTION:
Mumbai — Thal / Kasara — Nashik: broadly north-east.
Mumbai — Bhor / Khandala — Pune: broadly south-east.

These are route relationships, not a geographically scaled map.

Mumbai
(Konkan side)

INDIAN RAILWAYS’ HERITAGE ACCOUNT

describes the separate lines from Kalyan
towards Kasara in the north-east and

Thal / Kasara

Broadly
_ north-east

ROAD AND RAIL WORDS

the Bhor road ghat is associated with
Khopoli-Khandala; railway descriptions refer

to the climb between the lower stations and
Khandala. Do not assume a road segment and
a rail segment must have identical endpoints.

Khopoli in the south-east. The Bhor route
joined the railways across the mountains to Pune.

Railway heritage: suburban branches
- ; Road: Khopoli — Khandala (road)

i Kasara
3 " | (north-east)

Khopoli

2

(south-east)
STOP: the Khopoli branch ends here. [ o Lover |
No through railway line from Khopoli Siationy

to Khandala / Pune.

REVISION RULE: both passes cross the Sahyadris, but their inland destinations differ.
Thal — Nashik; Bhor — Pune.

Avoid relying on an old highway number alone: road numbering can change while
the physical pass and its main route connection remain the same.

Conceptual diagrams; not to scale.
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Southern gaps: Palakkad and Shencottah

™ 8

PALGHAT / PALAKKAD GAP:

e A broad break in the Western Ghats between Kerala and Tamil Nadu.
Nilgiris lie to its north and Anaimalai hills to its south.

e [t connects the Palakkad side with the Coimbatore—Pollachi side.
Roads and railways use the gap.

e Kerala’s official district survey describes it as about 32 km wide; other official
studies use approximate widths around 24-30 or 30—-40 km. Treat the width
as approximate, not a precisely surveyed constant.

A Nilgiris
(NORTH)

¢ gl | ., . Iieported gap width: about 32 kﬂ; — A
; Kerala e (other official studies use y Tamil Nadu
(Palakkad side) (B 3 around 24-30 or 30-40 km) s (Coimbatore -

Pollachi side) )

SHENCOTTAH / SENGOTTAI GAP, also called the ARYANKAVU PASS:

e Farther south, near the Kerala-Tamil Nadu border. Aryankavu lies in eastern Kollam district.

e Kerala’s Revenue Department identifies NH 744 and the Punalur—Shenkottai
broad-gauge railway through the pass.

e The route links the Kollam side with the Sengottai-Tenkasi side.

Aryankavu / Shencottah Gap
by, (farther south)

 Kollam

- . = - Tenkasi
(Kerala s1d b .. L, 3 = - RS (p (Tarml Nadu mde) ;

-

DO NOT EXCHANGE THE PAIRS: Palakkad - Coimbatore / Pollachi; between Nilgiris and Anaimalai.
A.ryankavu / Shencottah - Kollam Sengottai connectmn, farther south

FINAL CHECK:

e General eastward plateau slope does not erase west-flowing rift rivers.
e Continuous Western Ghats do not mean there are no gaps.

e A hill-range relationship is not an administrative boundary.
Conceptual diagrams; not to scale.

iaswithdrravi.com
@iaswithdrravi

Day 22 | 216.11 | Revision pictographs
DAY 22 | Page 77 of 125

Concept illustrations are schematic; not historical reconstructions.

IAS with Dr Ravi | Cumulative subject collection

Back to index

IAS with Dr Ravi App




]Il[ IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPSC GROUP 1 | 1,000 TOPICS IN 100 DAYS
DAY 23 | TOPIC 225 | 225.01

 Rotation: Earth turns from west to east |
| A spin on the axis — not a journey around the Sunj

! Imaginary axis

Sun’s rays North Pole i (’g;r:aghpol:;;ch and( \
AN\ (arrweu nsarlg prlex Noriipiie vty
ﬁ. i anticlockwise
- IR
; f&; \
*f 3!
2
)/ Circle of
7 . illumination L West — east
+ South Pole
s [
( ROTATION ) ( REVOLUTION )
'&North Rale ol e ¢““~-.._
e Spin on its axis. el =

PN
D A\ e About 24 hours for

;l_'\_ p a mean solar day. < i - e
W/ ® Produf:es day ““i--m@ ______ =
and night. e Movement around the Sun.

]j South Pole e About 365.2 days.
9 J e Together with axial tilt, produces seasons.
b

A

" Earth turns eastward —> the Sun appears to move westward across the sky.
—QP———-9

[; Rotation and revolution are different motions. {'}
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_Two clocks for one turning Earth |

(Si:iereal da?: one rotation 1 Mean solar dag: average interval

| relative to disfant stars — | between successive solar transits
| 23 hours 56 minutes 4 seconds. | of the same meridian — 24 hours.

*.- 4 v Distant stars -~ + : ; | Meridi
AW il oy B ey
i e ‘,;* ’ R YR

After one rotation
relative to the stars,
Earth still needs to turn
a little farther to face
the Sun again.

~ One full rctatioﬁ -
brings Earth back

to the same direction
relative to the stars.

" 23 hours .
56 minutes 4 seconds

After one sidereal day About 4 minutes later:

-1 ; (23 h 56 min 4 s): it &
Sun on meridian Earihinds, completd one fruh Sun returns to the meridian;

(local noon). relative to the stars.

one mean solar day is 24 hours.

Earth must still turn a little
farther to face the Sun.

rWﬁyThe;&a rotation? [ Comparison of the two days l { A\ 'mportant trap |

360° + 365.2 Item Sidereal day Mean solar day 24 hours is the
= 1° of @”_‘l a_dvance per day Reference | Distant stars Sun (_-‘;_‘“"9) ‘|| mean solar day,
¥ - = mendan not the sidereal
. ours 5 .
About 1° extra rotation | Period | 56 minutes 24 hours rotation period.
to face the Sun again £ Secnds : | A sidereal day is
What it | One rotation | Average interval shorter by about
‘ measures | relative to between su‘ccessi\.re ' 4 minutes because
. stars solar transits of ‘ Earth moves about 1°
About 4 extra minutes ' the same meridian along its orbit each day
(1° is 1/360 of a full rotation, Length |23h56m4s 24 h and must turn a little
50 24 h + 360 = 4 min per degree) | | (rounded) | (= 23.9345 h) | (= 24.0000 ) ferther to face the
I = = Mmoo mle e Bl o Sun again.
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Rotation changes the sky, time and Earth’s shape

(1. Day and night )

Earth rotates on its axis
from west to east.
Places facing the Sun
have da ligh , while
Elaces acing away

ave night. |

Most places experience
a daily sunrise and
sunset. Near the poles,
there are periods of
continuous daylight
(polar day) or
continuous darkness
(polar night).

Sunlight

i

Rotation
(west to east)

b

Earth rotates 1 ((
west tol east .

)

2. Apparent sky motion |

Because Earth rotates eastward, the Sun, Moon
and stars appear to move westward across the sky.

Noon

motion (south)
Evening Morning
(west) (east)

(3. Local time

Earth rotates 360° in 24 hours.
So, 360° + 24 hours = 15° per hour
= 1° per 4 minutes.

Places to the east experience local
time earlier than places to the west.

East

Greenwich (earlier time)

(0°)

est
(later time)

“!‘» 3
. East™%

6 Vet S s}

[ 15° per hour = 1° per 4 minutes ]

[5 Equatorial bulge |

Earth’s rotation causes a wider
equator and flatter poles.
Centrifugal effect due to
rotation reduces the effective /

North Pole
(flatte?ed)

(shorter)

( 4 Coriolis

effect |

Polar radius
= 6,357 km

. . . |
Due to Earth’s rotation, moving air and water are

deflected to the right in the Northern Hemisphere
and to the left in the Southern Hemisphere.

Nor'tll1 Pole

Deflects to
the right
(Northern
Hemisphere)

i

(-

R Deflects to
> & the left
g (Southern
Hemisphere)

South Pole )

6. Tides |

Tides are chiefly caused by the gravitational

pull of the Moon and the Sun on Earth’s oceans.
They are not caused by Earth’s rotation alone.
Tidal friction gradually slows Earth’s rotation.

) 2 i ~ Low tid
o e st ot . QL 3 ronger ) 4 Cvler )
larger than the polar radius. \ @...,__ : {/
Equatorial radius 4 b
it (s ("l;i;fr)k“' High tide High tide

iaswithdrravi.com
@iaswithdrravi
Day 23 | Topic 225 | Teaching visual 3 | Page 37 of 88




AIM. PREPARE. ACHIEVE

]Il[ IAS WITH DR RAVI

APPSC GROUP 1 | 1,000 TOPICS IN 100 DAYS
DAY 23 | TOPIC 225 | 225.04

 Rightward deflectlon does NOT mean a clockwise cyclone]

(COI"IOI&S effect is a apparent effect ‘ Deflection: ”Eht in the north; ‘

of viewing motion from r'otatlng Earth. | left in the sout

Objects movin? urthern Hemnsphere] : [ﬂ:ﬁem tlemiﬂhere
on Earth appear ' ;.3
& todeflect due fo|| a1 Qempt A
Earth’s rotation | — | @——,
¥ (we gre II; a S | W |
rotating frame \ |
Deflects to ¢ | Deflects to
| | of reference). | the right : the left
\ Lo = = - S — M
[ @c_vrthern Hemisphere (Low pressure)J [ Southern Hemisphere (Low pressum_)]
(@ 7 =30 - D
INWARD INWARD
towards the low towards the low
pressure centre N L L o~ pressure centre
in an in a
anticlockwise clockwise
direction. direction.

Anticlockwise (counterclockwlse) cyclone Clockwise cyclone in
in Northern Hemisphere Southern Hemisphere

Inflow toward low pressure + Coriolis deflection = anticlockwise northern cyclones; J

L clockwise southern cyclones.

[ Northern hlgh pressure ] { flchiscrid, Goxols thechioReld ‘ A sml;‘dram E notta ;eluable
emispnere ies

at the equator and strongest at
the poles; it increases with |
moving-air speed .

H Latitude dependence
follows sin(latitude).

Troplco.l cyclones rarely B

Direction of water swirl in a sink

within 5° of the equator: depends on local conditions

Northern hlgh pressure ‘ Coriolis effect is too weak. (shape, flow rate, obstruction),
clockwlse outwurd arculatlu | |_not on the hemisphere.

— — "y
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Same angular speed — different ground speeds |

North Pole

Same angle
in 1 hour

(15°)

Same angle
/2 in 1 hour

South Pole

'd =
Angular speed: about 15° per hour

everywhere.

The Earth rotates 360° in about 24 hours,

so the angular speed is about 15° per hour
at all latitudes. J

-
Linear speed decreases toward |

the poles because latitude circles
get smaller.

Everyone on Earth has the same angular
speed, but the distance covered in 1 hour
depends on the size of the latitude circle.
The circle is largest at the equator and

' gets smaller toward the poles, so the

- ground (linear) speed decreases.

(90°) |
(& ; =
Formula for linear speed || Worked examples T
Latitude cos(latibude) Linear speed |
v = 1,670 x cos(latitude) km/h ) (km/h)
(aPProximate) 0° 1 about 1,670 kM/h
: 30° 0.866 | about L446 kmfh |
Hfr& 1'67°t'<m/ hl istﬂ:f “"eﬂ;‘ szedl 45° 0707 | about 1,181 kmh |
at the equator. “latitude” is the absolute o
value in degrees (0° to 90°). ‘ 600 U diowt 235kl
- 0 ) L 90 0 zero
a ™\ /@ =\
Example [ Note Trap
At 60°: Equator travels about :
1670 x 0.5 = 835 km/h | 40,075 km in about ik
So, the Jabbet o B TR
lec"t ;’ y) eaL SP,:' e83a5 ke/h These speeds are rounded speed, not sine.
e ikt Jeaching approximations._J

)
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| Foucault’s pendulum. the floor turns beneath the swmg

Léon Foucault
demonstrated
Earth’s rotation &
in 1851

Fixed upper pivot
(tied to building)

The swing plane stags approxlmatelg
fixed in inertial space while Earth
rotates underneath; its direction
changes relative to the floor.

4

s>

Earth rotates
eastward underneath. l

Swing lane
(stags xed in

mer'hal space)

e — ._._.-

Lantlclockwlse in the Southern Hemusphere

W

Relatwe to the floor

clockwise in the Northern Hemisphere;

—

Pins mark

m the swing path 8
on the floor.

( Northern Hemlsphere

Southern Hemlsphere
P s

Viewed from above
the local floor.
Anticlockwme precession
of the swing plane
(relative ’co Ehe floor)

Viewed from above
the local floor.
Clockwise pr precession

of the swing plane
(relatlve to the floor)

Precessuon rate = Earth s rotation rate x sin(latitude)

S

Pole: fastest B ( Parls o ofle LT
About one full turn per in 32 hours
sidereal day.

Latitude = 90°
sin 90°=1 — full rate

Latitude =~ 49°
J | sin9° = 075 > 24/075= 32 howrs | |

Eq uator: no precesswn |
of the swing plane

Latitude = 0°

sin 0°=0 —> no precession

Surface linear speed (due to Earth’s rotation)
uses COSINE of latitude.

Foucault precession (of the swing plane)
uses SINE of latitude.

iaswithdrravi.com

@iaswithdrravi

Day 23 | Topic 225 | Teaching visual 6 | Page 40 of 88

IAS with Dr Ravi App




I

IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPSC GROUP 1 | 1,000 TOPICS IN 100 DAYS
DAY 23 | TOPIC 225 | 225.07

LLongltude becomes time in four clear steps

W

| Lon ltude tells us how far | | g |dea
\ a place is east or west of arth rotates 360° in 24 hours, |
the Prime Meridian (0°). 15 of longitude corresponds to 1 hour
e i East and 1° corresponds to 4 minutes '
| (‘:,s) = e ¢ (E) | of local solar time.
0w G . h 60'E 90T E | 360° in 24 hours = 15° in 1 hour
IL pecmie =¥ 1 in 4 minutes
: = = =
—

ESP - mew > w0 |

Places to the east have later local time.
Add the time difference.

'\-._

m}—)ﬁm_}»[susm_]

Places to the west have earlier local time.

Subtract the time difference.

|

Example 1: At 90° E, local time is 6:00 p.m. Find local time at 60° E.)

Same side of 90° - 60° = 30°. 30° x 4 minutes 60° E is west of
Greenwich: 9 e = 120 minutes o 90° E: subtract
subtract = 2 hours. 2 hours =
longitudes. 4:00 p.m.

1 — 30° ——

0°

Greenwich
Since 60° E is to the west

N

of 90°E, it is 2 hours earlier. | |
Local time at 60°E
= 4:00 p.m. |

IrExample 2: Opposite sides of Greenwich
Find the time difference between 20° W and 40°E.
Separation = 20° + 40° = 60°.

Time difference = 60° x 4 minutes = 240 minutes
= 4 hours.
The eastern place (40°E) is ahead by 4 hours.

These are local solar-time calculations,

&
- not political time-zone rules.
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@lhy Earth's diameter is about 43 km larger at the equator |

i Rotation axis )
‘= :) Centrifugal '

effect maximum
at equator
- bulging

"Earth is not a perfect sphere. | | Rotation causes bulging
It is an oblate sphere, sllghtlg As Earth rotates, the outward

flattened at the poles and centrifugal effect is maximum

; at the equator and zero at
bulging at the equator due Hhe poles. This makes the

to its rotation. equatorial region bulge and Centrifugal
SR ) | the polar region flatten. Eﬁez}e:m
(G ) ?lattenmg
A 'NASA source radii J
Pilsr dlametir "NASA equatorial radius: 6,378.137 k
~ 12,714 km NASA polar radius:  6,356.752 km

(rounded)  JERRS (,_ —

Calculate the difference \’
o i Difference in radii = 6,378.137 - 6,356.752
: E“-:“}"z"";ls‘é‘“km;t“ - 21.385 km |
i (ro:mded) Difference in diameters = 2 x 21.385
' - .- =42.77 km

L@bout 43 km. ) e
@iﬁg rounded diameters ]

Rounded diameters:
SouthPole Equatorial diameter: about 12,756 km
[ Flattenmg exaggerated for clarltgj Polar diameter:  about 12,714 km.
/
= | ' Subtracting rounded values gives 42 km;
(Radlus VS dlameter | | use exact source radii before rounding

| the final result.

——_—

F &

Flattening value

Flattening (f) describes how much
Earth is ﬂattened at the poles.

( Flattening = 0.003353 =~ 1/298 |

Fl'hls small flattenlng value means

A

6,378.137 km
(at equator)

Radius is the distance Diameter is the distance Earth is very close to a sphere
from the centre to across the Earth through but the equatorial bulge is large
the surface. the centre (2 x radtus) enough to make the diameter

L . bout 43 km greater at the equator

= Rotation contrlbutes to equatonal bulgmg and polar flattemngJ
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 Three rotation traps — reason through the mechanism |
0 Sunrise is apparent motion g Agparent. mtin

of the Sun

(westward)

Earth turns west to east.
Sunrise does not mean that
the Sun revolves around

Sun

Earth’s rotation '/ ;
(west to east) Sunrise

o~ . : ) Diant s ‘ "'|
'9_ 24 hours is not the sidereal day * (or sidereal day)

Sidereal day: 23 h 56 min 4 s.
Mean solar day: 24 h. . _
Orbital advance requires a T ____

little extra turn to face the  [HEENEES TR

Sun again in its orbit
| : Sidereal. dy
23h56 min4s
(one rotation relative to distant stars)

Mean solar day

(successive returns of the Sun
to the meridian)

: :
€ Right deflection, anticlockwise cyclone | ( Comparison |
Air flows inward toward low ) [ Each pareel | | | Northern low:
pressure. Deflection is to each | Air moves | | deflects to | Together: anticlockwise
| parcels rtght producmg toward a » its own RIGHT 3 ANTICLOCKWISE 18 )

anticlockwise circulation LOW in the north. 71~ o 1keon || )
. in the north. Southern low:
it | clockwise
t i L
!
J

( - understand these |
[ Direction )-){ reference fmme] -)- * before memorlsmg a dlagmm
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Cropping seasons: the agricultural calendar

Day 24 | Topic 236 | 236.01

KHAR lF: witmn duris::ngsuan o {Sgpfg':‘a{::f;mher}
Sown with the onset i) /i %4 .
of the monsoon;
harvested in
September-October.

Sowing Growing Harvest
RABI: (October-December) during winter (April-June)
Sown October- j A
December; "m /
harvested ,
April-June.

ZAID:

Short summer
season between

rabi and kharif.

Two textbook lenses—not a contradiction

| Textbook lens What it shows Details
Class X | Sowing and harvesting windows | ves onth wise sowing and

Kharif: June - September
Class XIl | Season bands Rabi: October  March
Zaid: April - June ]

Regional flexibility: adequate soil moisture can support two or three
rice crors in West Bengal and southern States. These are broad
seasona

guides, not one rigid calendar for every region. Y. ) 0., Sugarcane

a year: do not
force it into
one short
season.
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How crops share a field

Day 24 | Topic 236 | 236.02

Crop key: Maize Soybean
(tall crop) ﬂ (low crop)
1. Mixed cropping 2. Intercropping
Two or more crops grow together Crops grow simultaneously in a
without a fixed row arrangement. definite pattern.

Maize  Soybean Maize Soybean  Maize
row row row row row

3. Sequential cropping 4. Relay cropping

The next crop is planted after Sow the next crop while the first
harvesting the preceding crop. is still standing. Overlap

Crop A Crop B ==

] “‘ ’ xialis 288 e 00 Sm::nndcrnp |

LR l--f e b, 0 55 70 100
. Time ——>
5. Double cropping 6. Crop rotation
Two successive crops on the same land Different crops follow a planned
in one agricultural year. sequence on the same field.
One agricultural ——— Cereal Pulse Cereal

(Soybean) (Maize)

T E:"-_"_‘-" Ay Gl
'b“.-lq R | AR TR iy

lllustrative sequence; duration can span years.

Timing tells them apart: simultaneous / overlapping / successive.

Double cropping counts crops per year. Rotation asks which different
crops follow in what order. Two rice crops can be double cropping
without being a cereal—pulse rotation.

Sources: supplied Day24 notes; NCERT Class [X Exemplar; TNAU cultivation practices.

laswithdrravl.com
@iaswithdrravi
Day 24 | Topic 236 | Teaching visual 02

WE with Ov Rarn App
e




IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPSC GROUP 1 | 1,000 TOPICE IN 100 DAYS

Water decides the farming strategy

Day 24 | Topic 236 | 236.03

~ Source of moisture G#P
.Irrigated farming Rainfed (barani) farming

F ———

Protective irrigation:

()

f i ¥ ,,."I'I-r
» . e " I"LM -"'-I :. / , i I#&:i
Productive irvigation: /7777777 {10 TR
/ Jt A Bt

reduces harm from soil-  supplies adequate moisture 4
moisture deficiency. during the cropping season '
for high productivity.
W7 W\

Rainfall condition

~ Dryland farming

Wetland farming

Largely in areas receiving
less than 75 cm annual rainfall
(NCERT classsification).

Rainfall exceeds plants’
soil-moisture requirements
in the rainy season.

Crops

Crops: ragi, bajra, moong,
gram, guar.

Crops: rice, jute, sugarcane;
freshwater aquaculture also occurs.

Key focus /
Priorities

Priorities: conserve soil moisture
and harvest rainwater.

Risks / Concerns

Risks: flooding and soil erosion.

27 Key takeaway: Rainfed does not mean dryland only.
@ It includes both dryland and wetland farming.

Source: NCERT Class XII: Land Resources and Agriculture; supplied Day24 notes.
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One field, several sowings: measure intensity
Day 24 | Topic 236 | 236.04

Kharif: Rabi: Zaid:
100 hectares the same 100 hectares 50 hectares of

the same land

o
{

..‘J,' | C FH "'_1 3 = - "
A e o [T o ‘5 : ‘
At L Same field PSS O JNET T/
A e -

=25 {I_Gnhectms) s

Illustrative example—not observed data.

Net sown area (NSA): Gross cropped area (GCA):
physical land sown, counted once sum of crop areas across sowings;
during the year. land can be counted more than once.

Worked calculation (illustrative example)

NSA = 100 hectares
GCA = 100 + 100 + 50 = 250 hectares
Cropping intensity = GCA + NSA x 100 = 250%

Area sown more than once = GCA = NSA = 150 hectares

The 150 hectares is extra crop-area accounting,
not 150 additional hectares of physical land.

Same ﬁelcl, different sowings (conceptual view)

e
(Kharif) a Total GCA
Second sowing 100 + 100 + 50
Rockire o 4
m(w}_ : ¥4 = 250 hectares
Third sowing (on the same land)
50 hectares y

akeaway: Intensity measures repeated use of cultivated land,
T ke y not yield per hectare. For positive NSA it is at least 100%.

Source: NCERT Class XII; supplied Day24 notes. Example constructed for teaching.
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More cropped area can mean lower intensity
Day24 | Topic236 | 236.05

Base case

Rabi Zaid Net sown area (NSA) = 500 ha
(220 ha from above) [Mhaﬁmabwd

500 hectares sown : Gross cropped area (GCA) =
in kharif; 220 of these T 'm . 500 + 220 + 40 = 760 ha
sown again in rabi; o % Cropping intensity

40 sown a third time = 760 + 500 x 100

in zaid. = 152%

Scenario A: less repeated sowing  Scenario B: add once-sown land

20 ha of rabi land left fallow. Add 50 new hectares, sown only in kharif.
NSA stays 500 ha. NSA = 550 ha.
g . Original 500 ha New 50 ha
Kharif {ngﬁa} Zaid {HET; base case) (only kharif)

Rabi Z2aid
(220 ha) (40 ha)
.

Net sown area (NSA) = 500 ha Net sown area (NSA) = 550 ha
Gross cropped area (GCA) = 500 + 200 + 40 = 740 ha Gross cropped area (GCA) = 500 + 220 + 40 + 50 = 810 ha
Cropping intensity = 740 = 500 x 100 = 148%  Cropping intensity = 810 + 550 x 100 = 147.3%
.Iil Intensity falls: 152% — about 147.3%.
New50ha  1he denominator rises too. o s k
nﬁgimL 500 ha (only kharif) ~ New land carrying one crop Mini Chec

can lower the average Always compare

number of sowings, even GCA with NSA—
. when total crop area not GCA alone.
increases.

GCA rises: 760 — 810 ha.

[llustrative village — not actual statistics.
Source: Supplied Day24 worked examples; calculations independently checked.
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How India’s crop-area pattern changed

Gross area under major crops—million hectares

1960-61 2000-01 2022-23
34.1 44.7 47.8
12.9 25.7 31.4
45.0 30.3 24.1
23.6 20.3 28.9
115.6 121.0 132.2
13.8 22.8 30.2
¢ & Cotton 7.6 8.6 12.9
.ﬁ Sugarcane 2.4 4.3 5.9 '

Important note: Historical comparison—not current-year estimates.

Coarse cereals for 1960-61 and 2000-01 are derived as cereals minus rice
and wheat in the supplied source pack.

From the table: key inferences

Wheat J Coarse cereals .. Pulses
129 - 314 . 45.0 - 241 A 23.6->20.3 - 289
more than doubled. area contracted. miﬂi“:&v:hm

starting level.

® Do not infer that every crop other than rice and wheat lost area.
Oilseeds, cotton and sugarcane also gained.

® Area is not production: output also depends on yield.

Sources: Supplied Day24 source table; Economic Survey 2006—07 Table 1.13 and 2023-24 Table 1.16.
Retain these historical vintages.
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Read cropping intensity with its year

Day24 | Topic236 | 236.07

All India—Land Use Statlstlcs

Year Cropping intensity m,
2021-22 155.4%
2022-23 155.9%
2023-24 (provisional) 156.8%

155.9% refers to 2022-23. The newer 2023-24 observation is 156.8% and
is provisional. Always keep the year and estimate status with the figure.

2023-24 (provisional); thousand hectares

Net area sown 138992
Gross cropped area 217882
Area sown more than once 78890

Count physical area once

e - NSA

(Net area sown)

R o~y  Count each sowing
3 - GCA

(Gross cropped area)

Same physlcal area
counted once for NSA

Cropping intensity = GCA + NSA x 100

Use the publication’s reported 156.8%. Do not label a provisional
observation final. This is land-use intensity, not crop yield.

Source: DAZFW, Land Use Statistics at a Glance 2023-24, Table I and All-India land-use series.
Verified 31 October 2026.
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Why farmers change the crop mix
Day24 | Topic236 | 236.08

Rainfall and Irrigation Technulagy Prices and
soil moisture

assured buyers

il Irrigation provides Better seeds, improved Higher prices and
Amount, timing and assured water and practices and other assured procurement
distribution of rainfall reduces risk, allowing technology raise yields encourage farmers to
determine soil moisture farmers to choose and change the expand area under
and the feasibility water-intensive or relative attractiveness crops with better
of different crops. higher-value crops. of crops. market returns.

N v

Crop choice and
area allocatlon

Economic Survey 2025-26: incentives matter  Irrigation coverage: 55.8%

Maize cultivated area grew at 6.68% CAGR between 4 gra:: ;r: P i: tal::asr:::rll-ﬂ,
FY22 and FY25. The expected reduction in paddy :
acreage did not materialise.

Relative

Price signal profitability : .

. oo lie i o T|'| hows the extent nf tio
Higher expected prices improve relative profitability, gulzszszgw;mi on the E;n:;ng:; Is.:r:n:-,r
which influences how farmers allocate their land, water 2025-26. Keep this historical year;
and labour across crops. it is not a 2026 estimate.

tapme Growth in one crop does not prove an equivalent fall in paddy. W it ' l
Caution: Farmers may shift land from several other crops. ¢ .

Rotatlun and mtrogen avoid a textbook trap Cropping pattern =

hat i , where, whe
NCERT Class X wording excludes " nml; i?\mw::t :h:::- :

arhar in one sentence, Scientifically, not merely a list of seasons.
arhar (pigeon pea) is a legume and
can fix atmospheric nitrogen;

field research supports t?'nis.

Do not turn a textbook wording
issue into a biological rule.

Sources: Economic Survey 2025-26 Ch 6; supplied Day24 notes; ICRISAT Rao et al. (1987) research cited in source pack.
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Paddy can repeat; the meanings must not

Day24 | Topic236 | 236.09

Mono-cropping: Multiple cropping:
a single crop grown two or more crops on the same land
on the F eld. in one agricultural year.

IIIustratm sr.quem:e

|||r r||| IIII

Pulses
Paddy (- chbae o) Paddy

Kharif \ ’
{ ﬁ:rﬂﬂ Summer

Rice — RII:E —> Rice

Rice = Rice can be ~ Aus, aman and boro:
double cropping. L, NCERT names three
Repeating the same crop 1P m&ms al:d?;as::

is not the same as a planned y

Regional calendars vary.

rotation of different crops.

Andhra Pradesh: read the official area series

Area
across l:::::::s Year msi:’ ct::::}
. . 2018-19 7297
2019-20 7287
2020-21 7407
2021-22 7328

Source: Ministry of Agriculture, Lok Sabha reply 1254,
PIB 30 July 2024, Annexurel.
Historical series—not present-day area.

Total cropped area counts all crop
sowings in a year, across seasons, P Do not call gross cropped area
on the same land. net sown area.

Three checks before answering
Same time, overlap, or succession?
@ Physical land or repeated sowings?
€ Which reference year and estimate status?

Source: SuppliedDay24 notes; NCERT; PIB 30 July 2024.
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Literacy: first fix the denominator.

Census literacy age 7+: read AND write WITH understanding
in any language. Reading alone is insufficient.

1. READ 2. WRITE 3. UNDERSTAND
Read a book Write with a pen Understand the

in any language in any language.

with comprehension.

meaning of what
is read and written.
Subject

Action
. : (the tree) (gives)
b et M\w N
L al &\ T r
& = Wy | g shelibg
'j",‘, / :_" F |.|I f -; = )
1 ‘
1
= o 1 / | : Meaning : '
. - — ides shad
= o :}\_ M h provides shade —
EFFECTIVE LITERACY RATE CRUDE LITERACY RATE
(AGE 7+) (ALL AGES)
Effective literacy rate = thernt.es apd 14 x100  Crude literacy rate = s — x 100
Population aged 7+ Total population
TOTAL POPULATION TOTAL POPULATION
Population aged 7+
Age
0-6 it d 7+
%o esites aged 74 Literates age
denominator)

EXAM CUE: Same numerator, different denominator.

Source: Census 2011 definition; MoSPI.
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One town, two correct rates.

Hypothetical town data What are we finding?
Total P“P“[ ation: 100’000 T5, Llf':erm:y rat'e can be calculia’ted

; oo using two different denominators
Children aged 0-6: 12,000 =g for the same town, giving two
Population aged 7+: 88,000 <Xt . correct rates. ™
Literates: 66,000 % 3 = <= \

Step 1: Find population aged 7+
Subtract children (0-6) from total population.

Total Children Population
population = aged 0-6 w=p  qaged 7+
100,000 12,000 88,000

100,000 - 12,000 = 88,000 1
¢ 4

Effective literacy rate Crude literacy rate
Uses population aged 7+ as denominator ~ Uses total population as denominator
because literacy is measured for people because it incfudes everyone, including
aged 7 and above. children aged 0-6 who are generally
6 not yet literate.
000 a
—2——x100 = 75% 66,000 a
—_— x —
88,000 e 100,000 * 100 66%
T LITERATES | ;

66,000 — . E bé v
E— e — ',ll : =
PEOPLE AGED 7+

88,000

Key point <t —\_ Comparison

The denominator changes, S Literate cowt € o Crude literacy rate cannot exceed

not the literate count B s the sam> effective literacy rate.

Al i [iteratés (66,000) A (6,000 « It is lower here because children aged
! .‘_’_,..—-—"

; ; ' 0-6 are included in the denominator,
is the same in both calculations. which increases the total population

but does not change the literate count.

Note Thisisa hypothetical worked example, not an official town dataset.

=y
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Census2011: provisional is not final.

Census2011 Census 2011
PROVISIONAL FINAL

Pm‘{iSiﬂhﬂl results were '_'*B[Eﬂsed Final results were released after
earlier. These are not final and complete processing. These are

can change after complete the official figures.
processing. ; —

Group Liter?% rate Group Li’ter?% rate
Al 74.04% All 73.0%
Male 82.14% Male 80.9%
Female 65.46% | Female 64.6%
Provisional gender gap Final gender gap

82.14 - 65.46=16.68  80.9 - 64.6 = 16.3
percentage points. percentage points.

Source:
MoSP!I provisional write-up;

PIB 11 July 2025 final
Census summary.
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Regional variation is not a simple north-south divide.

Census 2011 final rates, age 7+.
Highest rates (selected Lower rates (selected)

North-east includes both South includes Kerala 94.0%
Mizoram 91.3% and and undivided Andhra Pradesh
Arunachal Pradesh 65.4%.

—

=7 Source:
BT Economic Survey 2021-22
. Statistical Appendix Table 8.5.
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Census and surveys answer different questions.

CENSUS2011 NSS2017-18 PLFS2023-24
Final: 73.0% Final: 77.7% Final: 80.9%

Complete Sample survey. Sample survey.
enumeration. | i

& la.du | _
ENUMERATION SAMPLE

Complete enumeration counts A sample survey studies only a
every unit in the population. small number oil units.
(000000000000 0000) =
0000000000000000 - .
sessssssssssssss £
0000000000000000 y €000 ]
0000000000000006¢ - Y
0000000000000¢
000000000000000
0000000000000000
0000000000000000)
COMPARE: Survey results (Age 7+)
[ Survey Rural Urban Male Female
NSS2017-18 73.5% 871.7% 84.7% 70.3%
| PLFS2023-24 | 77.5% 88.9% 87.2% 74.6%
EXAM CUE: | SOURCE:
Check year, age group, method and [ & NSO Report585; 8
geography before comparing. | El;:iﬁfgizﬁ Table7;
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The later update: PLFS2025
PIB factsheet,29September2026
Overall literacy rate Literacy rate, age 7+ (PLFS2025)

PLFS2023-24 | PLF$2025 Overall | Rural Urban
(NSO Table 7; | (PIB,29September2026; Ate Sl |
| age 7+) age}'+)

80.9% 81.1% Lo AR ripi
o - 8. I% 77.4% | 89%

Rural-Urban by gender (age?+;PLFS2025)  How were the estimates obtained?

: ' PLFS stands for )
i —Gl’ﬂlfp u themcg rate Periodic Labour [0 PFS ——p §
Force Survey. SURV :
_ l%um[ male ) 84.8% e sampfg / W |
) survey of ' us
i Rural female ) 70.3% Gnicabolde | F :umr' / Urban
0 conducted across ale / Femg|
Urbﬂn l"l"l.ﬂle 93-' /ﬂ rurﬂl and urbun 1_|I ﬁge grnu;mﬂ e
| T 1 areas to estimate '
Urban female 84.8% teracy rate and | Ot infornati
= —  other indicators." '
Rural and urban learning spaces Important to note
Rural school w0 Urban library ® These are PIB-reported
. S _ ] PLFS2025 estimates,
A 3 i not Census2027 results.
® The figures are estimates
from a sam&le survey (PLFS)
and may ditfer from
upcoming Census2027
results.

Source and limitation
Linked PLFS2025 report not independently retrieved; figures attributed to PIB.
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Two Andhra Pradesh baselines: do not swap them.

— e

= S
| PRESENT AP
TERRITORY:

61.35%

[AP Socio-Economic
Survey2024-25]

UNDIVIDED AP:

61.0%

[Census2011 boundaries] | *

Comparison 2001 — 2011
(for present AP territory)

2001 2011

Overall 62.07% - 61.35%
Female 5272% - 59.96%

l

AP survey's 2011 all-India reference:

12.98%

these are historical rates,
NOT 2026 estimates.

Important: b Sources:
Boundary definition e %.cogrmsi:ESuweymZI-ZZ
belongs beside g lavled..
every rate. * AP SES2024-25
== printedpagel.

laswithdrravl.com LAS waith Dr Fand App
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ULLAS: functional literacy, not a 100% claim

Scheme 2022-27  Target group

ULLAS (Understanding  Adults aged
of Lifelong Learning
for All in Society) is a
national scheme for
functional literacy.

Learning for everyday life

readin useful
and writgmg = R life skills
Programme benchmark ~~ Compare with Census literacy
95% among age 15+ 5% Census literacy: age 7+;

different age denominator.

for full functional II
lit : F I
iteracy -z l

Assessment flow
Learning

Evaluation Certification

> —
|
basic reading, Foundational Literacy Saced on given to those
writing and numeracy, and Numeracy assessment who meet the
and life skills. Assessment Test. results required standards.

Participation alone is not certification.

Key point  o% b, e
Full literacy declaration Ao *l:;fnsus
does NOT mean 100% Aol iteracy
Census literacy. s (age 7+)

Source: Ministry of Education/PIB 23 June 2025; PIB 29 September 2026,

laswithdrravi.cam LS with Dr Fan App
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ULLAS: read the progress counters correctly.
Dated snapshot 29 September 2026, PIB.

about 4.03 crore over 52.20 lakh
VOLUNTEERS

more than 3.3 crore
FLNAT PARTICIPANTS

Registration Learning Assessment Certification

@ Different counters measure different stages; do not add them or
treat registration as completion.

® Old 8 September 2025 figures are historical, not the latest snapshot.
Source: PIB, 29 September 2026.
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A full-literacy declaration needs a date.

PIB snapshot (29 September 2026):

10 States/UTs declared full literacy
during 2024-2026.

Ladakh

Mizoram
Goa
Tripura

Himachal Pradesh
Chandigarh

Andaman & Nicobar Islands
Sikkim

Uttarakhand

Jammu & Kashmir

List order is NOT a chronological
ranking.

L 00 -~ o U b W N =

[y
o

Verified milestones

24 June 2024
Ladakh first UT.

23 June 2025

Tripura third State
after Mizoram and Goa.

Build a reliable revision note

In your revision note, record the State or UT, the date, i
the age group and the programme benchmark. Do not ff /

What does the date show?

A full-literacy declaration is linked to a
specific time period. The PIB snapshot
of 29 September 2026 reports the total
of 10 States/UTs declared full literacy
during 2024-2026. This is not an
undated current count.

g8

[\ & :
29 September 2D26 |

|\||

Checklist for a full-literacy
declaration

[] Date?
[] State or UT?
(] Age 15+ benchmark?

Survey or Census?

p

il | State/UT | Date of Age 15+
| declaration bznchmrk

J‘r

[ SHng 1
Cﬂlsus : |

confuse a programme declaration with a Census rate. flf

Sources: PIB, 23 June 2025; 8 September 2025;
29 September 2026.
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Why Himalayan rivers keep flowing

Indus, Ganga and Brahmaputra systems.

Key idea: Reasons for continuous flow:
Most Himal : * Snow and ?Iacier melt in the Himalayas.
oSt rlimalayan nvers are e Heavy rainfall during the monsoon.
perennial, but flow still ® These sources together keep the rivers
varies by season. flowing through the year.

From mountains to plains: how the rivers flow

Mountain processes:
e Rivers flow through deep gorges

and V-shaped \mﬂeys.
o =< ® The slope is steep, so the flow is fast
A N R a, and forms rapids.
N 0y g a}-\ '*a Plain processes:
§ Deep gorges W GRS N

"

Snow and

® On reaching the plains, the slope
gradually decreases.

® Rivers form meanders.

e They spread over wide floodplains
during high flow.

® They deposit large amounts of sediment

(sand, silt and clay).

“--.=-. e S

s .
4 -, orolBTT
- P -

: 5 Floodplains h
=y =

‘ “"’--:ﬁﬂ deposition .- .

—

" Conceptual landscape, not a location map. ¥ L

T————

Himalayan and Peninsular rivers: a broad comparison

Himalayan rivers Peninsular rivers
® Indus, Ganga and Brahmaputra systems. ® Depend more strongly on monsoon
® Fed by snow and glacier melt as well as rainfall.
monsoon rainfall. e Generally seasonal, with much lower
® Mostly perennial, but flow varies by season. flow in the dry season.
= | v- J;ﬁ Wil n el ® Do not have large snow or glacier sources.

Conceptual lusralicns, nol surobyed localions, Scarces: NGERT X1 2080-21; Lahaul-Soki dalicl
laswithdrravi.com
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Indus tributaries: learn how they begin.

Verinag spring
is the source of
the Jhelum.

2. Chenab

Chandra and Bhaga
rivers meet at Tandi
in Lahaul-Spiti district
to form the Chenab.

3. Ravi

The Ravi rises
in the Kullu hills .
west of Rohtang pass. -SSR J38

4. Satluj

The Satluj rises
from Raksas Tal
near Mansarovar.

5. Beas

The Beas rises
from Beas Kund
near Rohtang pass.

Important link
At Harike, Beas joins Satluj.

Concaptual dlugiraticnd, nol sunnyed IGcalions, Soarces: NGERT ¥ 2080-21 Lahaul-Spk: dalvicl
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River lengths: identify the source and scope
NCERT Class XI (2020-21) NCERT Class IX (2020-21)

Total length | Length in Indi | [ Total length
o s e < | R
2,880 e ||

2,525 - |

_ = h — =l | I J
Different statements in textbooks ~ Functional scope: whole river contains
e Class XI (2020-21) gives total and > India stretch :

India stretch for the Indus, and total Whole river
length for the Ganga. (total length in km)
® Class IX (2020-21) gives a different :
total length for the Indus and describes Réxt chihe se g
3 (India stretch in km)
the Ganga length as “over 2,500 km”.

® These are edition-attributed statements, o T} length of the river in India is a part
not a resolution of differing measurements.  of the total length of the river.

Keep their sources visible. ® India stretch cannot be longer than the

total length.
Indus basin area (Class XI, 2020-21) Units measure different things
; ) km measures sq. km measures
~ Region o Area (sq. km) LENGTH AREA
Total Indus basin 11,65,000 o ' '
| Part in Indi 321,289
. = 1 sq. km
Key takeaways
® River lengths can be reported differently in different textbooks (e.g., 2,880 km vs 2,900 km

for the Indus; 2,525 km vs over 2,500 km for the Ganga).

® Always note the edition (Class IX or Class XI, 2020-21), the unit (km or sq. km)
and the geographical scope (total river or part in India) before answering.

® The India stretch is a part of the total length, not a separate river.

® The Indus basin area (11,65,000 sq. km total; 321,289 sq. km in India) refers to area,
not length.

Final cue: Check edition, unit and geographical scope before answering.
Source: NCERT Classes IX and XI, 2020-21.
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The1960 Treaty divides rivers, not a fixed percentage.

Historical treaty framework.

EASTERN WESTERN
Ravi, Beas, Sutlej; Indus, Jhelum, Chenab;
waters available to India waters to flow to Pakistan,

subject to Treatg provisions.  with spemﬁed Indian uses.

Date strip:

19

|12|
J

Sqjgte e gl
signed entered into force retrus ective effect
19 September1960 12 January 1961 1 April 1960

Treaty text is separate from later abeyance dispute.
Source: UN Treaty Series 419, No 6032, Articles I-1ll and XII.
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Abeyance: state the position, not an invented legal conclusion.

Key timeline Background of 2025-26
! tl'ln(g Treaty diplomatic developments
India announced e : .
Treaty in INDUS "
abeyance
[PlBMayZOZS].
1960
official Indian
statement

reiterates that
decision remains
in force
[Embassy of India,
Belgrade].

1961

entry into force.

COMPARE:
Indid's stated position s~ Not & mutually agreed

termination
Abeyance is a state of position
taken by India. It is not a
mutually agreed termination

=2} of the Treaty.

India announced Treaty

in abeyance on 23 April 2025, ¢k
and the official Indian statement

of 31 August 2026 reiterates |}
that decision remains in force.

A dated government statement PR Not a settled c_unclusion
The position is based on 4 g0 00 oo o588 n all legal dlfputes
dated government statement | T‘"? .FECUFdS India’s stated
of 23 April 2025, reiterated [l position on 31 August 2026.
on 31 August 2026. It does not settle all legal
disputes.

Source: PIBMay2025; official Indian statement 31 August 2026.
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Five confluences along the Alaknanda

Vishnuprayag %4 How a confluence looks
Dhauliganga joins <"

Tribut Mainstream
Alaknanda. fiRiary (Alakrande)

@ Nandprayag

Nandakini joins %
Alaknanda.

Pindar joins
Alaknanda.

Downstream sequence

Read the numbered chain
from 1 to 5. At Devprayag,
Bhagirathi meets Alaknanda.

@ Rudraprayag

Mandakini joins #i The combined river is called
Alaknanda. G
anga.
X Ganga enters plai
anga enters plains
® De"f’m-‘!"_‘g‘ at Haridwar.
Bhagirathi joins & --
Alaknanda = %
Ganga.

Conceptual confluence illustrations; not surveyed locations or bank positions.
Source: NCERT Class XI 2020-21; official Chamoli and Rudraprayag district pages.
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Ganga tributaries: bank means downstream orientation

_ Bank defined

LEFT-BANK: whie focing downstream.  RIGHT-BANK:
Ramganga k¥ ) G Yamuna
Gomti
Ghaghara
Gandak

Kosi
:: | Mahamnda

B[ Observer position 1
4 [ (facing downstream) |

Trlbutary relationships

Chambal, Sind, Betwa, Ken - Yamuna -» Ganga | Gandak > Ganga at Sonpur near Patna
\ near Patna

[ Sind

(“Betwa ) Yamuna =P Ganga || Pindar - Alaknanda ot Karmpmya%

(Pindar Jmp| it Kanaroms)

Tributary of a tributary is not a direct tributary of the main river.
Conceptual cross-section during a flood

Floodwater extent

Source: NCERT Class X 2020-21.
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Brahmaputra: one river, changing names.

Name sequence (not a map)

Tsangpo | | Siang/Dihang | Brahmaputra  Jamuna meets
[Tibet] [Arunachal Pradesh] [Assam] [Bangladesh] Padma

e | '

-

- wil
"'% i, o *
; A 20
’ o Y i
:
r -

e T, -

Dibang and Lohit join Siang/Dihang. = Main tributaries of the Brahmaputra.

Siang / LEFT BANK RIGHT BANK
: Diban ] [ Lohit ] e Di o Subansiri
sl | vin Dowg | S

e Manas

o Sankosh

[ Brahmaputra J

Grouped relationship, not exact confluence geometry. dentified facing i

" A narrow gorge in the upper course.

Source: NCERT Class XI 2020-21.
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Braiding, erosion and navigation are connected.

Braided rivers Conceptual diagram — not a map of Assam.

Rivers like the Brahmaputra
carry a very large amount
of sediment (sand, silt and
gravel). When the sediment
load is high, the river tends
to split into many shallow
channels around sediment N
bars. These channels keep :=-=~* i
shifting with time. This =
pattern is called a braided

river system.

Why navigation is difficult Whg bank erosion risk increases

A heavy sediment load creates many During floods, the fast moving
shallow and shifting channels. Sediment Flow is forced to take different o . S8
bars change position, and channels __ channels. The flow hits the banks 7gges=s

may become shallow or blocked over #‘“ with high velocity, especially
tlh".l?. This makes it difficult to find == =+ at outer bends and removes -=* :
and maintain a stable deep channel A

for navigation, especially for |arge.r
vessels.

.-FF ~af
shifting of channels increases - 4kse £
the risk of bank erosion a!ong% ~c¥
the river.

National Waterway 2 — Brahmaputra

The inland stretch of the Brahmaputra
from the Bangladesh border at Dhubri &
to Sadiya has been declared as

National Waterway 2.
Stretch: ~ Bangladesh border (Dhubri)

to Sadiya
Length: 891 km : e
. -:w The 891 km refers tc- the |¢ngth of
Declavesion: 1 September 1368 ~~ National Waterway 2 only, and should not
. be confused with the total length of the
Sourﬂe-' IWAI National Watamnys 2 webpage; NCERT. Brahmnputra river.
laswithdrravi.com WS with Dr Rard App -::_--J-{
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River current affairs: separate action from outcome.

1. NAMAMI GANGE 2. CHINA'S LOWER YARLUNG
A government programme to clean ZANGBO PROJECT

and rejuvenate the Ganga through .

lluti trol and ecological According to the official government portal,
ﬁgsro:;’;i:g? I'(F:y acr:,m;f:,:,g,r;ai nchide: China announced the start of construction of
the lower Yarlung Zangbo project on
Ssmﬂefpmmmt 19 July 2025 at Nyingchi.

(LALO £ CLELELCLELY
July 2025

uparading s

tr?csntm:ngt plnﬁs (5TPs)
to treat domestic
wastewater before it

19 July 2025

enters the river. Tt s Tt 0 L mr‘. rgpﬂﬂ:ment
Industrial effluent L 1 el :; construction-start
monitoring _. 78 9 0 m o P | announcement
Monitoring and regulating A= w s 16 w1 1] at Nyingchi.

Industrial effluents so 25 26 27

that they meet prescribed 4%
standards before release

into the river. 3 . s e ’
Biodiversity C \NbE ol g, 2T e P Construction starts
Conserving aquatic life AESSE ' SRS & Announcement refers

séunl'.h as ﬁsi:l m:“;t riv:_r
olphins an ectl
th:Fi}rI? hnbi:tntf. i

Afforestation

Planting trees in the e apr o 4y
river Ir;gsin and al et
riverbanks to reduce

erosion, improve ;
ecosystem health
and support water
conservation.

Riverfront development .3
Creating clean and e dan
accessible riverfronts
with proper waste

=9 to the start of
¥ construction work.

management, sanitation =& Not proof of completion
and green spaces e h .
along the river. = 7 i A construction-start announcement
: - does not mean that the project has
How the components work tug_ether_ : been completed or is operational.
Pollution control River rejuvenation
+ ‘ objectives
Ecological Cleaner water, healthier
koo ecosystems and a more

sustainable river.
Do _Ipui claim that a clean river has been achieved.

he programme is ongoing, with multiple actions
working towards long-term objectives.

KEY COMPARISON

Announced construction # completed project Concern about impact # measured impact
An official announcement of the start of Concerns about possible environmental and
construction is only the beginning of a project. social impacts are different from measured
It is not the same as a completed or i

impacts, which can only be assessed throu
operational project. mild st - %

studies and monitoring after data ‘8 :

becomes available.

5 hrtadu:t F Con::crn about ::I&ﬂtt

Ennsf-_mctinn starts
{announcement)

(in operation) (potential effects)
Sources: NMCG Namami Gange; China government portal, 19 July 2025.
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256,01 | EARTH AND SEASONS

One planet, two motions

Rotation produces the daily cycle; revolution is the yearly journey around the Sun.

Rotation: spin on the axis Revolution: orbit the Sun

: /
] > / ¥

Sun
5 /
About 24 hours About one year

Circular orbit sketch: not a scale model; axes stay parallel.

A year has more than one definition

Sidereal: 365.256 days — measured against stars

Tropical: 365.242 days — seasonal cycle

The school 365V days is an approximation. Gregorian leap years are divisible
by 4, except century years unless divisible by 400,

1900: no leap day | 2000: leap day | 2100: o leap day

Source: NASA Earth Foct Sheet (IS Nov 2024); supplied NCERT calendar approximation. Schematic spheres, no maps.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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256,02 | EARTH AND SEASONS

Two angles, one tilted axis

Measure from the reference line named in the question—not from whichever line
looks closest.

Perpendfcﬂg

r z :
rotation axis

Eguator
66%.°

Orbital plane

23%° + 66%° = 90°

NASA lists obliguity as 23.99°. The familiar 23/:° and 66%° are school
approximations.

The axis points in approximately the same direction over one yearly orbit. It is
not permanently fixed: precession and tilt vary over longer timescales.

Sources: NASA Earth Fact Sheet (15 Nov 2024); NASA Space Place. Geometry is a schematic, not a map.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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256.03 | EARTH AND SEASONS
Tilt changes intensity and duration

Two linked mechanisms explain why a hemisphere warms more in its summer.

| Same beam width, different ground footprint

W w
4
Steeper rays Slanting rays
smaller footprint larger footprint

For an equal-width beam, lower solar elevation spreads the incoming energy
over more ground area. These beams illustrate geometry, not measured surface

tempemtures,

2 Longer daylight means more heating time

The hemisphere tilted toward the Sun has longer days and a higher midday
Sun. The other hemisphere experiences the opposite seasonal tendency.

Higher Sun + longer day: stronger seasonal heating

Source: NASA Space Place, “What causes the seasons?” Beam disgrams are schematic; wo invented measurements.
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The two hemispheres share one distance—but opposite seasons.

June: Northern Hemisphere summer,
Southern Hemisphere winter

Northern Hemisphere
summer

(longer daylight,
more direct sunlight)

Southern Hemisphere
winter

(shorter daylight,
less direct sunlight)

December: Northern Hemisphere winter,
Southern Hemisphere summer

N

Northern Hemisphere
winter

(shorter daylight,
less direct sunlight)

Southern Hemisphere
summer

(longer daylight,
more direct sunlight)

Earth’s distance from the Sun is not constant.

Perihelion

(nearest to Sun)
147.095 million km

Occurs in January
S (Northern Hemisphere winter)

Key numbers (NASA, 15 Nov 2024)

Perihelion distance Al
(oteil It 147.095 million km
Aphelion distance Tt
(Farthest, July} 152.100 MI“IﬁI‘I l(ll'l
Mean orbital velocity | 29.78 km/s
Orbital eccentricity | 0.0167

helion
(Furtﬁepst from Sun)

152.100 million km £

Occurs in July
(Northern Hemisphere summer) S

What these numbers mean

o Earth is closer to the Sun in January
(Northern Hemisphere winter) and
farther in July (Northern Hemisphere

summer).

o The tilt of Earth’s axis is the main cause
of opposite seasons in the two hemispheres.
The variation in distance is real but has
a smaller effect than the tilt.

Day 26 | Topic 256 | 256.04
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Follow the overhead Suwn

Subsolar latitude moves north and south; it does not remain over one tropic.

June solstice

23%2° N: Tropic of Cancer

M
March | September
v eguinox
* 0°: Eguator
v

23%° S: Tropic of Capricorn
December solstice

Marker Northern half Southern half
March Spring Autumn
June Summer Winter
September Autumn Spring
December Winter Summer

The Sun crosses the Equator twice each year. Dates depend on the year and time
2one; “21 March” is not a universal annual date.

Sources: NASA Space Place; USNG seasons data. Lotitudes shown at school approximation; no geographic map.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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Equinox is not an exact 12-hour promise

Astronomical equality and measured sunrise-to-sunset daylight are different ideas.

Geometric model

At equinox the Sun’s centre crosses the celestial equator. In a simplified
point-Sun, no-atmosphere model, day and night are about equal away from
the poles.

Observed suwrise and sunset

Sun has a disc ——> Use its upper limb

Atmosphere refracts light —— Sun appears higher

Both effects extend visible daylight beyond the simple centre-of-Sun
calculation.

Local equality depends on latitude and can occur on another date. The
exact-12-hour rule is not universal, especially at the poles.

Refraction raises apparent position

\ - Horizon

Apparent upper limb at horizon

True disc lower
Schematic positions only; wot angular scale,

Source: US Noval Observatory, "#Autumn Arrives”, 19 Sept 2023. Its local 2023 example is not a global date.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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256.07 | EARTH AND SEASONS

Polar circles: 90° minus the tilt

Tropics and polar circles arise from different geometric relationships.

North Pole
Arctic Circle: 66%° N
Tropic of Cancer: 23%:° N
Eguator: 0°
Tropic of Capricorn: 23):° S
Antarctic Circle: 66)2° S
South Pole

90° - 23%° = 664°

Near the polar-circle threshold, continuous day or night begins around a solstice
in the ideal model. Toward a pole, the long spells approach half a year.

June: Arctic daylight, Antarctic darkness. December: reverse. NOT every place
inside the polar zone has six months of each. Refraction and terrain affect actual
observations.

Sources: NASA Space Place; supplied NCERT latitude framework. Ploin mathematical sphere, no land boundaries.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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One instant, two clock readings

2026 seasonal markers: convert UT to IST by adding S hours 30 minutes.

Event uT IST

March equinox 20 Mar 19:96 20 Mar 20:16
June solstice 2] Jun 08:24 2] Jun 13:54

September equinox 23 Sep 00:05 23 Sep 05:35
December solstice 2| Dec 20:50 22 Dec 02:20

Midnight rollover is the trap
20:50 + 5:30 = 26:20 = next day 02:20

The December 2026 solstice is scheduled for 22 December in IST. As of |

November 2026, it has not occurred. The astronomical event is the same
instant in both columns,

Source: US Naval Observatory AP [apifseasons?year=2026, t2=0; exoct source times preserved. Checked | Nov 2026.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed

laswithdrravi.com

@iaswithdrravi
Day 26 | Topic 256 | Teaching visual 08




]]][ IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

APPESC GROUP 1 | 1,000 TOPICS IN 100 DAYS

256,09 | EARTH AND SEASONS

Distance events are not solstices

Perihelion and aphelion describe orbital distance—not the north-south limit of the
overhead Sun.

Nearest: perihelion

3 January 2026, 17:1S UT
= 3 January, 2245 IST

Earth is nearest the Sun while the Northern Hemisphere is in winter.

Farthest: aphelion

6 July 2026, 17:30 UT
= 6 July, 23:00 IST

Earth is farthest from the Sun while the Northern Hemisphere is in summer.

Solstices mark maximum north/south solar declination. Distance events fall roughly

two weeks later.

Sun at focus

Perihelion Aphelion

Ellipse exaggerated; not actual orbital eccentricity.

Source: US Noval Observatory AP! fapifseasonsyear=2026. Dates and times are for 2026 only.

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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Read daylight data without overclaiming

A worked reading of the USNO coordinate example: 23.5° N, 80° E; IST.

Date 2026 Sunrise Sunset Difference

20 March 06:14 18:21 12 h 07 m
2] June 05:24 18:59 13 h 3§ m
2| December 06:47 17:29 10 h 62 m

Worked subtraction
18:59 — 05:24 = 13:3§

This is one coordinate, not a named city or an all-India daylight figure. The
December value is predictive, not an observation already made as of |
November 2026,

Tilt + revolution change solar angle and daylight duration,
producing opposite seasons in the two hemispheres.

Source: USNO risefset AP, 23.5 N, B0 E, tz2=5.5. All three dates and arithmetic verified on | Nov 2028,

Seeanlite achematics: no peographic boundaries, sizes and delances ane nod 10 S04k unbesa glabed
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Rice follows hea’c and water

Climatic requirements (NCERT)

Day27 | Topic265 | 01

Less rain does
Rice grows well in areas with high temperature é not exclude
and high humidity. It requires an annual rice —

rainfall above 100 cm. A temperature - irrigation can

above 25°C and a humid climate _ Above o : © supply the

are favourable for its growth. 25°C hul.:?ditg f::?ﬁ: water.
‘? - . above 100 cm

ﬁtlluvial soils are ideal

Rice grows well on deep, fertile
alluvial soils found in the plains
and river deltas.

Alluvial soils are ideal; there is no
b s . requirement of deep water for

. . all rice.
Schematic habitats — not a map

Northern and north-eastern plains Coastal plains and deltas

Well-suited due to fertile alluvial seils, Mahanadi, Godavari, Krishna, Kaveri
adequate htu‘f nnd rainfnll. alluvial deltas.

Punjab, Haryana, western Uttar Pradesh

and parts of Rajasthan Rice cultivation
Canals and tubewells permit rice heynnd exp anded in unjﬂh
the Imgh mmfnli belt. : _ F d Haryana from

the 1970s.

= About
3,000
varieties
in the
e textbook
account.

....»‘. Usually kharif. i
f#7=5.  In the south and West Bengal |
E -' two or three crops may I:u:lllﬁIIIJ :
I 1' gl‘ﬂ“‘ﬂ ina year. i b
= |
I
I
|

Assam, West Bengal and Odisha |
I

aus, aman, boro.

Nni‘uﬂ of cul‘hm‘hnn

Rice is described as commercial
in Punjab and Haryana, subsistence

in Odisha,

iaswithdrravi.com
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Wheat follows the cool growing season

Bright sunshine

Cool growing season o Fpeiing

e e g

%
2ol

‘I!'a wheat plants grow well Is 5 the crop gmws
in :Ee cool wi::ntherﬂil:f winter. towards maturity.

50-T75cm
annual rainfall,

evenly distributed

(- over the growing
season.

Main food crop of north and north-west India

G n-Sa‘Huj pl.ains. = — - Black-soil region LR R Ejh:af l

in the north-west ,a’:c' <4 of the Deccan Improdu:minglt s I.

: il

¢ Haryana
@ Uttar Pradesh
@ Madhya Pradesh
@ Bihar -
e Rajasthan

5 o W

Fertile alluvial plains support extensive wheat cultivation The black-soil region of the Deccan is anather |
with irrigation. important wheat zone. Parts of the Malwa Plateau
have rainfed wheat,

Primarily temperate crop; - o
grown in!.the Himalayas up to 2,700m. ..‘A e Mostly 1rnq:lmi. but rainfed in

- 2 {ﬁ' '”’I ‘e o ¥ Himalayan highlands and parts
e / e e oy i S of the Malwa Plateau.

=y i

About BS5% of wheat area lies in
north and central regions —

the Indo-Gangetic Plain, Malwa
Plateau and Himalayan belt.

Wheat's two important zones are
Ganga-Satluj plains and black-soil

Decean.

iaswithdrravi.com A5 wih Or Favi App . [E] gpady
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India’s rice and wheat: read the units

Production series as in Third Advance Estimates,27 May 2026
This is a dated estimate series — not a claim about today's latest release.

..oy Wheat grain
= 5 (cleaned) N

Production in lakh tonnes 2 .
10 lakh tonnes =

Year Rice Wheat 1 million tonnes
2023 - 24 1,378.25 1,132.92 2025 - 26 rice =
2024 - 25 1,501.84 1,179.45 | (HI3%0% villn b
2025 - 26 2025 - 26 wheat =
Third Advance Estimates 1,540.24 1,206.57 120.66 million tonnes

I

Rice + wheat = 1,540.24 +1,206.57

2,746.81 lakh tonnes
Total foodgrains = 3,765.63 lakh tonnes

Productmn = Area x Ylelr.l
22 Production (tonnes) = Area (hectares)
R X tl'ir.la! {_kg!hu}_ + 1,000

Match the year and units before
calculating. Do not combine 2025 - 26
production with 2024 - 25 area and yield.

Wheat (2024 - 25)

1]

Combined share = —i%%g—g;—x 100 = 73%

. Area Area
51,266.6 32,804 .4
TR 4housand hectares TR thousand hectares
o J‘"’--"LI rﬁg (= 51.3 million hectares) gi'piany = (0 1 (= 32.8 million hectares)
Yield Ralascs B Yield
2,929 kg/ha f.:.h%‘ PG SNE 3,595 kg/ha

Rice ncr.upled about 1.56 times wheat's area; wheat gave more grain per hectare.

Tllustrations are not area-scaled.

Year, unit and estimate status travel with every statistic.

iaswithdrravi.com
@ mswithdrrev
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Rlce produc’cnon the dai'ed State order

Rak|  State {ihamﬂ?m} 5'1‘:';‘.’:*
1 | Uttar Pradesh EETTS_E_:I 13.8% |
2 | Telangana 17,4457 | 116% |

" 3| West Bengal 16,0194 | 10.7%
4 |Pumab | 14,3609 | 9.6% |

" 5 | Chhattisgarh 10,3685 | 6.9%
| & | Odisha 95273 | 63% |

/| Al-india 2004-25 total | 150,184.3 thand e

Top-four share:
- 1as+na+1a?+% 45.7%, | Shares
Sacks are symbols — not quantity-scaled. about 46%. o
i s A
2023-24 ' 2024 25

| | Production |
..‘l |Rnnk‘ State (thousand tf':‘f]_

[ 1 Telangana | 16,374
} ||_z Utar Pradesh 15,990

1 Uﬂnr Pmdesh Zﬂ' 758. '.-'
" 2 u} Teinngnnn 17,445.'.-'

Different measures in rice statistics (2024-25)

Area is not output or yield. Yield (production per unit area) A useful context
Largest rice areas &

(i:hogusan i hectnres] Pu.h_]ﬂb — 4,428 kg/ha An older textbook Ilst
state | A . (highest among States names West Ben f
Ut Prdeh |7, 3’;; | in this 2024-25 table) |,  Uttar Palrﬁ:—.h and Punjab
ar rrages U : ' ameong ing rice
" West Beng_ j E 5?2 0 |yl All India — 2,929 kg/ha [y producers; a ated annual

rank is a different
question.

CTrgana | 48095
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Wheat output: area and yield both matter

Wheat production by State (2024-25)

Rank State (m tt':;,"m} Share of India
' 1 | Uttar Pradesh 35,652.9 30.2%
2 | Madhya Pradesh 24,509.1 20.8%
= | 3 | Punjab 17,993.2 15.3%
¥ | 4 | Haryana 11 399.9 9.7%
5 | Rajasthan 11,2747 9.6%
6 | Bihar 7,189.1 6.1%
7,944 .5 &
All India ﬁﬂmms

Top-four share = 30.2 + 20.8 + 15.3 + 9.7 = 76.0%,
about 76% (shares rounded).

About 46% for top four rice States in 2024-25.

A r.laser look at area and yw.ld (2024-25)

Wheat area (thousand hectares) Wheat yield (kg/ha) Madhya Pradesh’s second
e : nmk in output reflects
| State 2024-25 State | 2024-25 its large area, not a top
Uttar Pradesh 9,598.8 | Punjab oS yield; its yield is below
Madhya Pradesh 17481 Madh;rnr Paduy | 560 'HH: all India flgure
Madh tesh is the All India | 3,595

~largest by area. 3 Punjab has the 'mi hﬂeld 3,163 < 3 qu ..‘.

. mnniﬁfahs int

e of et wer ltin. 50 00 p e ot et Py
(yield) (harvest)

Rice production is more spread out; wheat production is more concentrated. oo ::ﬂ?;f::m no map.

iaswithdrravi.com
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Water, smons and cropping intensity

Rain-fed field Irrigated field
Field get ter Field gets p‘ilmrrhry
from ?':a:f-:? mttrﬂsmmmc:nnl or

------

Irngationchages wlnm ﬁccanbegmwn

tion allows rice to be Almost all rice land is irrigated
Igm'?: areas :rn.eth lower in Punjab, Tamil Nadu, Haryana
rainfall, such as the north-west. and Andhra Pradesh in the
textbook description.

Economic Survey 2025-26:
rice irrigation coverage
about 67%.

Wheat yields: contrasting examples

Rainfid rice areas w r;_r:,ﬂm | Low yields in rainfed High yields in Punjab
in Madhya Pradesh, in i , Madhya Pradesh, and Haryana, above
Chhattisgarh and Odisha Haryana and Andhra Pradesh ‘ Himachal Pradesh and 4,000 kg/ha in the

have very low yields have high yields.
in the textbook account. SRR

Jamwu and Kashmir
in the testbook account.

textbock account.

1%%%&%}
i (rainfed, very low gields) j

S — g

: Sown with omset of Y
Kharif season Harvested Smtlmﬁ?:'cw Harvested Usually kharif does mot

e —— e
.- o srset of mensoom

crop everywhere,

Two or three rice crops
are grown in south and

g g o Sown October - mebar
R.'H Harvested April - Harvested

Textback shares of cropped area

Rice accounts for about ome-fourth =~ Wheat accounts for about 1%
of the cropped area. of the cropped area.

Fize Wheat
% about one-fourth about 14%

—_— £ e - — = — —

Separate 2021-21 Ministry-based coleulation
Rice accounts for abeut 21% Wheat accounts for about 14%
of the cropped area. of the cropped area,

Rice Wheat
about 21% Y about 1%

iaswithdrravi.com
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wilwasict The Green Revolution
changed the cereal balance.

1963-64 1965 November 1966
Mexican dwarf wheat Taichung Native-1 IR8 introduced in India.
varieties tried in India. paddy introduced. 4 \ /o

e,

i &
{ 5,

TAICHUNG
NATIVE-1 |

= ) :1..
Varietal illustrations are schematic,
not batanical identification plates.

First phase, roughly mid-1960s to mid-1970s,

mainly benefited wheat-growing regions.
Yield change from 1960-61 to 1970-71.

_ Wheat yield I ~ Rice yield
increased about % g il reased about

..._. I. ! e I __IJI | | I8 i

Tr.se are yield increases from 1960-61 to 1970-71, not absolute yieldf; or production growth.

Area under rice and wheat (million hectares)

Year Rice Wheat Increase in wheat area
1960-61 | 341 | 129 | 314:129=24 times
2022-23 47.8 31.4

Change in land use — Haryana, Punjab and northern Rajasthan

under wheat

iaswithdrravi.com
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MSP, pr‘ocurement and buffer stocks

REMENT CENTRE -

L
At a procurement centre P L1 Ll
Farmers bring paddy or wheat ™ GOVERNMENT PROCU
to designated procurement centres ol A
where ?md grains are purchased (IR
by government agencies at the ¥
announced minimum support prices
(MSP) for the relevant season.

e e e e

Farmer brings .
paddy or wheat bags

Weighing of grain .
at procurement centre

Announced minimum support prices (MSP)

(Rs per quintal
i asiens Samull [ ﬁmu_ m?mﬂﬂ (s por ot
PADDY (Common) | oo Marketing | 2 441 2,369 72
wheat | WiMelebe [ pgy | - [ -
Wheat mﬁtﬁ?zs_ 20 | - iy

1 quintal = 100 kg

" Government prncut : _Buffar stocks ty
(paddy or wheat) {at announced MSP) (kept in government stocks) (to meet public food needs)

- ; : Economic Survey 2025-26 reports procurement growing faster
Tk O ek are S i procw cehens ‘ than food security needs, with persistently high buffer stocks.

Stocks on 1 January 2026, relative to norms
Stock relative fo norm
Crop {on 1 January 2026)
Wheat | about 2 times norm
~ Rice _l about 4 times norm s
- = = B il

These are dated stock-to-norm ratios, not the share of annual harvest procured. Sl i Sty Tt ity aldd
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Production rank is not export rank

i i ice- iti ade policy - historical
Historical rice-export position Trade Pﬂ.ﬁmﬁ&m‘iﬁ“}mﬁ"‘*‘

India was the largest exporter during
2018 — 2022, followed by Thailand St A0 war
and Viet Nam. .
g M India's rice exports
= 2224 wmillion tonnes

World rice exports

= 54 7% million tonnes

=, ]

G5 December 2023 reply
¥ Broken rice and non-basmati white rice r
exports permitted on the basis of
permission amid production uncertainty.

. A—

s g
T S e
= - A P

Report dated 4 December 2025

Rice export restrictions were removed S o'
in September and October 2024. Jacases

Share = 22.24+54.73x100

Rice export ledger (marketing years)
[ : Rice exports '
H"k‘tf"ﬂ e {mllllion tﬁnnu} P
2023 - 24 14.4

L oo RSN« =3 2024 - 25 228

R B L ity scaled. (October - September) | {estmated in the December 2015 report) |
Wheat exports and domestic focus
Wheat exports April 2024 - March 2025:
186 thousand tonnes,

against the roughly 113 million tonne
2023 - 24 crop harvested in spring 2024.

A small export quantity,
not zero exports.

ey

']

Textbook information and international comparison

"

Rice - textbook occount I Wheat - textbook account |
odin i the secand largest . India's share in world wheat -
Ll:dniduu;:\' after China. I-Frc:ucﬁm was 12.8%

India's share in world rice in 2017.

production was 22.07%

! 'f_" India
; 1 1&?1? ¥
million tonnes &I

B e

BB i trecsd
" (st

Rice in husk comparisons require a separate grain basis.
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Andhm_ Pradesh: paddy is not milled rice

(separately collected) -

Pﬂddy grain with husk Hi"i?h{ﬁr:mml dTFFEj::t - reportfd F:: :.u 3

Schematic processing; quantities not to scale.
Check grain basis AND year before comparing figures.

Rice mainly in the Godavari and Krishna deltas.

State paidy figures National rice table

SN 2022-23 2024-25
M| Producton : 12630 lakh towes | Andhra Pradesh production
8,159.1 thousand tonnes

" e Area : 21.29 lakh hectares i iy
il Gmmmbathkhmhrdmh Ahuut.'ixuflndmsrm
o . Yield : 3,928 kg/ha _ s
Ay and production in this 4 No AP wheat shown ,-{ (o
st Wt || in this table. P

93 international husk Approximate rounded values
o D e ek mparisn S 0T el Gl
4 A A The Indian Ministry's rice
statistics use a milled-rice basis;
do not mix with /
rice-in-husk dﬂ{zaddy

Textbook context:
B g AR . For a textbook rice production rank,
China India world total India is second after China; for a

about ZﬂT million tones  about 207 million tonnes about 800 million tonnes  dated international table, state
year and grain basis.

Unit reminder: 'Pﬂnin takuwuy:
1 lakh tonne = 1 million tonnes = | Thousand tonnes Grain basis + year + unit +
100,000 tonnes 10 lakh tonnes is a separate unit. measure (production / area / yield / export).
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Peninsular drainage: why most major rivers flow east

Western Ghats:

main water divide Most large Peninsular
Short western rivers —» BEB of Bengal
coastal rivers — = sfifie-" ~

- s wéﬂ‘é".l‘ Peninsular plateau
(high ridge) (generally declining towards east)

Schematic cross-section, not to scale.

Why most large rivers flow east Narmada and Tapi: im
e west-flowing exceptions

L%

e R 2 e i

e The estem Ghats form the main ﬁater divide 'r—:.ﬁ - TSP
on the western side of the peninsula. ; -

e The Peninsular plateau generally declines ® Narmada and Tapi flow westwards
towards the ga;F through rift valleys.

@ Rivers therefore flow eastwards, covering ® They are important west-flowing
longer distances before reaching the Bay of Bengal. ex t"’l“s- "“lt shown by this

e Western coastal rivers are short, due to the ot e _
steep slope between the Western Ghats and ® Their westward flow is due to their
the Arabian Sea. rift-valley course, not the general

eastward slope of the plateau.

. * 0Old drainage with broad,
- enerally graded valleys;
argely rain-fed.
- ® Do not interpret a general
pattern as a rule without
exceptions.
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Four major east-flowing rivers

Conceptual scenes, not exact site reproductions =

Mahanadl

Near Sihawa,
Chhattisgarh

Godavarl

- Nashlk dlstru:t 3
Maharashtra

| Ne;ar Mahabaleshwar Major plateau river Bay of Bengal delta

.Tnikari, Bmagiri hls  Falls and reservoirs Bay of ngﬂl deta

| Class XI lengths Origin, basin and mouth are three different facts.

Mahanadi  851km
F Godavari : 1465 km | A R IV S e, 2 N
Krishna 40l km Origin o Bt Mouth
: | The point wh Th drained The point where
Kaveri 800 km aerig::“beginesl.’e ‘ :;m ri::’:e a nvirP:'nds Wi.lsu-rnllg
| ll'I a seaq.
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Godavari: largest Peninsular river

Length Dakshin Ganga Lower river
1 4 6 5 k Godavari is often ® Pmnﬁ to floods in the lower
" called the 8 : nirﬁ.«.' is formed near
One of the longest  Dakshin Ganga e

rivers of India, due to its great -

ety cltwaland e el
w—_ Soopome ‘ﬂf" ' before draining into the

; @@ importance in Bad of Bengaﬁ

the southern L, o
part of India. 1_ M

- % . o ' i}eltﬂ.bdﬂw
Gnrgt near ?utavamm Rajamundri

Godavnrl river system and important tributaries (Relationship schematic, not a map)
(teill) (il

L wmthaj
I- Jﬂl | * CE _'f 5, i

&

S " Godavari * .
ey ._ e '1'._-1 lﬂ ‘ "L %’F = . : %2 v -
wm,& [ Delta below Rajamundri ] SaleS g

! - \ 4

n,__:-: (_Bay of Bengal )

Basm shares in a CWC 2019 account

@ Maharashtra: 48.6%

o o Telangana: 18.5%

: ® Andhra Pradesh: 4.9%

- @ Other states account for the remainder.

This is basin area, not water allocation.
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Krishna and Kaveri: separate origins and tributaries

Tributary relationships schematic, not a map; placement not geographic

Krisl'ma river and its tributaries Kaveri river and its tributaries
) Near Mnhahnleshwur, g

Talakaveri, Brahmagiri hills,
\'w._ AQ Kodngu

hs“!...‘ - il
Kﬂhmt ‘; ﬁ =

. Hemavati

.
, i

e
e ey

4
f

- ,r ..I '

sl

Bng of Bengal delta

Comparison of length
Krishna: Kaveri:
about 1401 km (Class XI) 800 km (Class XI)
Basin area shares of the Kaveri A river and its basin

A river can rise in one state

r"t while most of its basin lies

YTl in another,

- !.
.

o ﬁ'“.‘\_xrw-r ""-
. .'____,__-c..__,_ r’l_ i

i

= -
_._.._..--n--‘

) Karnataka .’f Tamil Nadu

-

Basm area shnrf.s, not allucntmns
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Narmada and Tapi: the west-flowing rift valleys

Faulted rift valley

Uplifted block Uplifted block

on one side Down-dropped block e side
Ph forms thgﬁ valley e aae

i o ' '-.. - = : _ ._I __*
Conceptual rift-valley section, not to scale.

Narmada: Source to mouth
about 1312 km

mar abalpur ary so rabian
(source) marble g P and of Brﬁam.:h (mouth)

L-. "t
\

P iy ’ % oy ol N = 4 - L i : ' i
- e e e Ay e e il e g S S
e i i WP e ] . %'- e e
R e ey T e
; e g T i E & \
e i B - hl . - - l_,.".__ 5 - i =

s :I.. St el e, CE T S e L T ey
Narmada corridor: Vind to the north; Satpura to the south.
gl v cnnc:ph.ulal m%rmemd sﬁwm e

Gulf' of Kl;mmbhat

(mouth)

N t . These long west-flowing rivers are exceptions to the dominant eastward
ote. drainage. Do not assign them the deltas of the major east-flowing rivers.
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Delta and estuary: two different river mouths
DELTA ESTUARY

A delta forms when a river deposits
sediment at its mouth and splits into
many distributaries, building a coastal
plain that extends into the sea.

An estuary is a single, widened river
mouth where river water mixes with
sea water due to tides.

Ny

= -\.,1 =
— g

®© idenine__mh

o !-- > b £
o - o '.I' )

Examples: Examples:
Mahanadi, Godavari, Narmada, Tapi
Krishna, Kaveri

A delta builds out with deposited sediment;
an estuary is a widened river mouth influenced by the sea.

Not every large river makes a delta.
River flow, sediments, tides and coastal setting all matter.
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Short western rivers and smaller eastern rivers

Conceptual landscapes, not exact site depictions or routes

Western rivers Smaller eastern rivers

Many rivers in the west are short Rivers on the eastern side are generally
because the Western Ghaj:s are close longer, flowing from the plateau across
to the coast. They fall quickly and gentle slopes and reaching the Bay of Bengal.
reach the Arabian Sea. Many of them are smaller rivers.
WE Western Ghats ion
; ‘i** &?‘1--"{1 "4 {c.losi torthe coast) Phtm s
'i: % ‘1""'1 AN =S
B, % "'\_‘\___I ", _'.r
 m% - r_’-_-:gg‘f Examples of smaller eastern rivers
' WS s T o Subarnarekha, Baitarni, Brahmani
Examples of western rivers » Vamsadhara, Penna, Palar, Vaigai

» Goa: Mandovi, Juari Vamsadhara Near Lomrh,_

« Karnataka: Kalinadi, Bedti, Sharavati Near Lanjigarh, Odisha — %
E

* Kerala: Bharathapuzha, Pamba, Periyar m&tﬂm g, = T

® Andhra Pradesh
o Maharashtra: Vaitarna

-

Penna ,
Nandidurg range &
in Kaor?:gaka E: e ity =
Bay of Bengal, o Weeeps == ~4 of
SB'Pkm. = '&_‘- : g:gngai
Other important west-flowing rivers Reason for short western courses
Sabarmati Mahi The Western Ghats are close to the coast.
Aravallis - Vindhyas - This helps explain why many western
Gulf of Khambhat: Gulf of Khambhat; rivers have short courses. Narmada and

583 km, Tapi are long exceptions.

. Vi
L g
. .. __... - & - t A .‘L
- - & Guif of ;
| § _,a‘-'“"__;é"?
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Waterfalls: link each fall to its river

lliustrative waterfall forms, not exact site reproductions.

Jog / Gersoppa = Sharavati Shivasamudram => Kaveri

A major waterfall on the Sharavati River A well-known waterfall on the Kaveri River.
g in Western Karnataka

| =1
Western Karnataka. 1§ T A - == - s
Hogennekkﬁl - Kaveri Dhunndhar - Narmada

A waterfall on the Kaveri River, A waterfall on the Narmada River.
knnwn for |t5 mcky landsmpe s

Near Jalpunsso:ia with
the marble-rock gorge.

W<\~ Memorise river-fall pairs, not only state names. .
M. One river may have several important falls.
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River tribunals: distinguish the dates
Constituted

Godavan Gazete deciion

Publicatiun

Report Further report

31 Mag 1976

D173 27 May 1976

Fnal award Publication
-5 L‘L‘:s‘:n 5

i

]
L

H

Ulllji,l! I
Il

ﬂ i

g 1978 T Dec 1979 12 Dec 1979

Constituted Decision Published Supreme Court
modification

m

5 Feb 2007 19 Feb 2013 16 Feb 2018

14 Aug 2018
Publication / Judicial modification

mntrﬁcatlnn where nE[imhle
* | ‘_; __' S *

Tribunal is Tl‘lbliM[ gives its Report, ﬁward or decision r judicial forum
constituted. report or decision. is published or notified. mnilfy the decision,

A These are distinct legal milestones, Y~ Krishna Il is a different tribunal from Krishna I;
not interchangeable dates. do not infer present legal status from an old report date.
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Read river facts with their reference frame
1. Textbook lengths differ

River ! leEgE_s [En} ! Ieﬁ:“a\s {[Iz{m) l W
' | Mahanadi 851 ~ about 860
CGodavari | 165 | about 1500 |
‘ Krishna 1401 | about 1400 ) o
_Kuveri _ Sﬂi ] about 760 |

Use the figures of the book named in the question;
approximation is not a new river.

2 Soet_rce is not basin

The source of a river
is not the same as its
basin.

Basin area is not
water entitlement.

3. I.Oﬂg WQSt‘ﬁOWng excepﬁons | Most major east—ﬂuwmg rivers

reach the Bay of Bengal and
' AT Narmada - Topi e | Fnrny'u del’msg
ey {west flowing) o |sg. [WESt "" C M ———

R

Three questmns for every river
iz Where dnes

iaswithdrravi.com
@ mswithdrrev
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Present Andhra Pradesh:
4,95,77,103 people, about
4.96 crore. Density: 304

persons per sq km. Decadal
growth, 2001-11: 9.21%.
These are recast Census 2011 A
figures, not a separate €
post-2014 Census count. =

-----

Size and rank

Area: 1,62,970 sq km.
Seventh largest among
today’s States by area. ¥

The Survey’s eighth rank =i =

S i

sif
e e

B, .

]

.

=
ro-

Population rank: tenth
among States.

includes the former State $gasis g A
of Jammu and Kashmir. #%: . ey
Mk

Share of India

4.09% in the Socio-Economic °%
Survey 2024-25 and
Technical Group projections ‘i &P
report; 4.10% in the 2018-19 \/is
Survey. As on 31 October '
2026, the latest Survey
listed by the State Finance
Department was 2024-25.

1
¥ o .
|

Undivided Andhra Pradesh,

2011: 84,580,777 people;
density 308; growth 11.0%. &
Present Andhra Pradesh: 7
4,95,77,103; 304; 9.21%.

India: 1,210,854,977; 382; Y cuy .
17.70%. i T Lo ) N %%
Source: Corrected Day 28 notes, pp. 27-28 | @iaswithdrravi Day 28 | Topic 275 | P01
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Why the 2011 ﬁgures are recast

Reorganisation in 2014 5 st = .i‘;‘l.ﬂ,

The Andhra Pradesh ‘
Reorganisation Act, 2014 1 __ il aullafoiel
created Telangana. The Act & THE e rer T Y 1

S ‘ RAPRADESH e [———
states an Andhra Pradesh : _ R%Rﬁmsmoﬂ == e

-f_,..-

Telangana population ratio RN RIS\ _EW:;
of 58.32: 41.68, based on =R \’ / AP : Telangana

Census 2011. Loy  =58.32:47.¢
— = , ('basedo;-_. Census 2011)

Transferred areas

In July 2014, Parliament [Vad.
passed the Reorganisation | ":
(Amendment) Act, replacing —
the Polavaram ordinance.
Seven Khammam mandals \
were transferred: four to
East Godavari and three
to West Godavari.

Which population belongs where?”:

Present AP: 4,95,77,103. ""’j.“f
Telangana: 3,50,03, 6?4, ; !
excluding transferred revenue
villages. Together: 84,580,777,
the undivided State. Technical
Group bases are rounded to

49,577 thousand and 35,004 CENSUS
thousand. Do not calculate the Ml
Act’s ratio from these recast figures.

A district example

: Wst Godavan (POP”fat"’")

West Godavari: 39,95,742 in =k bk sl b B0 5050

the recast table, including & @aﬁfgﬁdmg 39:9533
transferred areas; 39,36,966 il i i '* : ,;_-. sl Oﬂgmaf 2011 39.36,966 | I
within its original 2011 boundaries. ~ SR - Sealieshikchisen wine, boundaﬂes e
Use the official recast State - P : |

Official recast State totals

totals: 4,95,77,103 people, o Ry (Andhra Pradesh) !
1,62,970 sq km and density 304. * | &L/ Population : 4,95,77,103 || M
Secondary figures of 4,93,86,799, %' N1z ||| | Area _t 1,62,970sqkm || i
1,60,205 sq km or denscty 308 g e .' Dens,ty :

use dfﬁ"erent bases. it | o KA :

Source: Corrected Day 28 notes, pp. 27-28 | @lasmthdrravl " Day 28 l Toplc 275 | P02
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Population density: coast and interior

All district facts refer to 13-district recast 2011 base.

Census 2011, recast:
Andhra Pradesh 304 -
persons per sq km;  wiic la
India 382. The State is = . ...
less densely populated 771"
than India as a whole.

Highest and lowest

Among the 13 recast
districts: Krishna was
densest, 518 per sq km.
YSR Kadapa was least
dense, 188; Prakasam
followed at 193. These
last two were below 200.

A coastal concentration

The five densest districts 4
were Krishna, West Godavari, {4
Srikakulam, Guntur and '
East Godavari. All are
coastal. The four Rayalaseema %
districts ranged from 188

to 275 persons per sq km.

| TR e
e e — i - -
i R a2

Urban share is not district density

Visakhapatnam was most ol
urbanised, 47.45% urban,
yet density was 384.

Srikakulam was least

urbanised, 16.16% urban,
but density was 463. A bi
city does not automaticall
make its whole district the

9 4
ensést

Source: Corrected Day 28 notes, pp. 28-29 [@_iasjﬁithdrravi Day 28 |_'I'Epic 2_7§_| P03
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Same district name, dgfferent area

From 13 to 26 districts :

After 2014, Andhra Pradesh ‘&g
had 13 districts. Final
notification: 3 April 2022,
under the Andhra Pradesh
Districts (Formation) Act,
1974. The number became
26 from 4 April 2022.

ADMINISTRATIVE
| " RECORDS

The later change
News reports say B
Markapuram and Polavaram 2% —
districts were formed with p= =

DISTRICT

effect from 31 December
2025, taking the total to 28. Sk norrieamen |
————

Keep this attribution
attached.

What the old figures mean _, ' \

Krishna and Visakhapatnam
now cover smaller, different
areas than their old districts. &=
An old district’s 2011 density
cannot automatically be :
quoted for a new district
with the same name.

Krishna
(smaller,
different | |
area now) | i

Krishna
: ((farger area | >
. b in 2011)

—— ———

f So, the 2011 density of the 8,

! t old district cannot be quoted ||

; f \ for the new district. )
| i e —

All district population, density
and growth figures use the
13-district recast table on a W
Census 2011 base, including the %" z
2014 transfers. They are not
figures for the later 26- or 7
28-district boundaries. A new CENSUS &8
district’s 2011 population must Y0
be recalculated for its present area. 30

Source: Corrected Day 28 notes, pp. 29,32 | @iaswithdrravi  Day 28 | Toplc 275 | P04
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Population growth is slowmg

The State's growth series %

1961-71: 18.88%.
1981-91: 21.13%.
2001-11: 9.21%, below
India’s 17.70%. The
Socio-Economic Survey A &
records a significant & <1
decline after 1981-91. E@é id

The Survey does not print
1971-81 or 1991-2001
growth for the present
State’s area. Do not borrow
these from the undivided
State’s series. For 2001-11:
present State 9.21%,
undivided State 11.0%.

District extremes, 2001-Ii 7R

13-district recast base:  oixllos
Kurnool grew fastest, WY
14.85%; West Godavan e

slowest, 3.58%. Vizianagaram, & . .
4.23%, and East Godavari, i

5. 26%, also grew slowl oS St ™ % by
g -Y ‘gg\:.!- k_gg ' ,\’WM%\%}.‘&

Fertility behind the trend

The Technical Group report g4
gives undivided Andhra AR
Pradesh a TFR of 1.8 in (A

SRS 2009-11. It lists 2004 1
as the year Andhra Pradesh :
reached replacement fertility
of 2.1, while the State was -
still undivided. ”

by T

1‘*

gy

Source: Corre_ctéd_Day 28 ndtes, p. 29| @iasmthdrravi ' Day 28 | Toplc 275 | P05
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Fertility and demoqraphtc trans:tzon

What TFR means

Total fertility rate is the
average number of children =5
a woman is expected to
have during her reproductive
years. Replacement level:

2.1.

g
sﬁ’ﬂi

NFHS: keep the round attached % ool

Andhra Pradesh: NFHS-1
(1992-93), 2.6; NFHS-2
(1998-99), 2.3,‘ NFHS-3
(2005-06), 1.8; NFHS-4
(2015-16), 1.8; NFHS-5
(2019-21), 1.7. The first
three rounds cover the

undivided State.

Recent comparisons

NFHS-5: AP 1.7, Telangana _, 3
1.8, India 2.0. NFHS-6
(2023-24): AP 1.8, India 2.0, °
reported in Lok Sabha on
24 July 2026. AP remains
below replacement
fertility.

SRS is a different series _

AP: 1.6 in SRS 2017; the
Technical Group assumes it will
not fall below 1.5 in projections. i
India: 2.0 in SRS 2021, published |

May 2025. These years differ.
Low fertility places AP in the late
stage of demographic transition.
NFHS and SRS are survey
estimates, not Census counts.

e
v -

Source: Corrected Day 28 notes, pp. 29-31 | @iaswithdrravi Day 28 | Topic 275 | P0G
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Projections are not Census count
The Technical Group report N Ir

National Commission on

Population, Ministry of Health
and Family Welfare: Population
Projections for India and States
2011-2036, dated November
2019. It starts from Census
2011 and uses SRS fertility
estimates. i

Separate State projections

AP and Telangana are projected i
separately using recast 2011  ° .
populations. Before 2014, the ix
report uses combined SRS guEEy’
estimates of undivided AP; |
from 2014, separate State
estimates. India is projected
to rise from 121.1 crore in
2011 to 151.8 crore in 2036.

Assumptions, not enumeration g Ppn Estimate
Projections dyend on fertility, || Assumptions (Projection)
mortality and migration (o2 . i

assumptions. The report 2| s} Fertiity

urges caution. A projected . g QP Mortality 4 || o)

figure is an estimate, f 2

. -
never a Census count. Migration [V -

Census 2027

Houselisting and Housing Census ## /N3
was scheduled for April-September ¢ 7"
2026. By 12 August 2026, it was "
completed in 31 States and Union |
territories. Population Enumeration "I*" &
in most of India is due in February '\
2027. It will be the first Census to .
count present AP separately; new ...
figures will replace recast 2011
figures and projections.

B P

Source: Corrected Day 28 notes, p. 30 | @iaswithdrravi Day 28
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The five densest districts

13-district recast Census 2011 base, including 2014 transfers

Krishna

Population: 45,17,398.
Dens:ty 518 persons
per sq km.
Growth, 2001-11: 7.87%. [y, &

West Godavari

Population: 39,95,742. |
Density: 470 persons

per sq km : e | s o
9 '; ; ‘ KRRy Y P

Groiet 2001-11: 3.58%. % RERIEREEE M'Muf.\ummwr ‘\'“ X:‘% w&r&fﬂﬂ‘

Srikakulam . | --

Population: 27,03,114.
Dens:ty 463 persons
per sq km |
Growth, 2001-11: 6.52%. ;.=

Guntur £y ’1{.,“" ’

Population: 48,87,813.
Density: 429 persons g%
per sq km.
Growth, 2001-11: 9.47%. itk Pk

East Godavari

Population: 52,85,824.
Densrty 413 persons
per sq km.

Growth, 2001-11: 526%

All five are coastal. East Godavar: had the largeét populat:on
but ranked fifth in density.

Source: Corrected Day 28 notes, p. 31 | @iaswithdrravi Day 28 | Topic 275 | P08
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District figures: middle densities
13-district recast Census 2011 base

T e

S ——
o~ TG o e T T T

Visakhapatnam _ "
Population: 42,90,589. s~ i it
Density: 384 persons §34tgi

per sq km.

Growth, 2001-11: 11.96%. £

o o SO i
F A 0

et

Vizianagaram

¥
Population: 23,44,474.
Density: 359 persons 2 ,
per sq km. W,
Growth, 2001-11: 4.23%.
It had the smallest
population among the
13 districts.

Chittoor

Population: 41,74,064.
Density: 275 persons
per sq km. SN
Growth, 2001-11: 11.43%. ===,

Kurnool

Population: 40,53,463.
Density: 230 persons
per sq km.

Growth, 2001-11: 14.85%. '
It had the fastest decadal s
growth among the I
13 districts.

N LN WO

Size, density and growth ings. The most
populous district need not be the densest or the fastest growing.

Source: Corrected Day 28 notes, pp.ﬁ-ai | @iaswithdrravi Day: 28 'I_To_pic 275 | P09

24
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District figures: lower densities
13-district recast Census 2011 base

Sri Potti Sriramulu Nellore .

Population: 29,63,557.
Density: 227 persons per
sq km. Growth, 2001-11:
11.05%.

. P _"/

.\u wb Y
RS Y AN

Anantapur

Population: 40,81,148. YA
Density: 213 persons per g W+
sq km. Growth, 2001-11: X "R
12.10%. )

Prakasam

Population: 33,97,448. |
Density: 193 persons per | 7.
sq km. Growth, 2001-11: ;¥
11.05%.

YSR Kadapa

Population: 28,82,469. -
Density: 188 persons per i
sq km. Growth, 2001-11:
10.79%.

= ;,; i 3
State total: 4,95,77,103 people; density 304; growth 9.21%.
All four Rayalaseema districts, plus Prakasam, Nellore and
Visakhapatnam, grew by more than 10%. West Godavari,

Vizianagaram, East Godavari and Srikakulam grew by less than 7%.

o

Source: Corrected Day 28 notes, pp. 31-32 | @iaswithdrravi Day 28 | Topic 275 | P10

Day 28 | T275/ P10 | Page 53 of 111



]III IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

From drifting continents to moving_Plates

Early recognition Schemati
Abraham Ortelius suggested in
1596 that the Americas, Europe
and Africa had once been joined.
The matching Atlantic shapes

prompted questions long before
a mechanism was established.

Joined
landmass
(earlier)

Wegener’s theory

German meteorologist Alfred
Wegener presented continental
drift in 1912 and published the
full account in The Origin of £
Continents and Oceans in 1915. ¢ &
He proposed that continents had L '&
formerly belonged to one landmass
and (ater separated.

‘ T

Steps towards a mechanism

Arthur Holmes discussed mantle .
convection in the 1930s. Harry Hess [ESSs==

-.-;‘--. ___ =
proposed sea-floor spreading in -

1961. Bullard’s computer fit of PSS [ F55

Atlantic margins followed in 1964. M y

These developments strengthened K con:::_t_: i‘?on_“{

the case for large-scale surface = o N
movement.

Fit of
Atlantic
margins

Holmes, 1930s Hess, 1961 Bullard, 1964
Plate tectonics, 1967 | Schematic
Continent

(on the plate)

McKenzie and Parker, and independently
Morgan, put forward the plate-tectonic
concept. The crucial distinction is what
moves: Wegener moved continents

themselves; plate tectonics moves rigid
lithospheric plates containing continents
and ocean ﬁoor. Continental drift

supplied an important idea, but lacked
the later theory’s adequate mechanism.

Sources: Day 29 Source Index | Topic 286
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Pangaea was land Panthalassa was ocean

The original arrangement

Wegener’s reconstruction
joined the continents into &
Pangaea, meaning “all earth”. S5~
A single surroundin
mega-ocean was called
Panthalassa, meaning
“all water”. These names
refer to different parts

of the reconstruction.

.f Pangaca:
= | “all earth” |

oo
. :/ e —— s
~_| Panthalassa: |
| “all water” |
o

The breakup

Around 200 million years ago,
Pangaea began separating
into northern Laurasia and
southern Gondwanaland.
Later fragmentation and
drift produced the separated
landmasses. The Peninsular
Plateau is associated with
the breakup and movement
of Gondwana land.

The Atlantic fit

The opposite sides of the oy RS £ o BT #
Atlantic show a jigsaw s o NG R = === |,|
correspondence. Bullard's 1964 ‘(i Rl 1,000-fathom |

computer reconstruction used \ iy 3 ‘s conto.u.r |
the 1,000-fathom contour B i A\ TR (used in
rather than today's shorelines. ; ST b Bullard’s 1964

A margin-based fit is different
from forcing every modern
beach to match.

" reconstruction) |

— -

A visual fit alone does not
establish the entire history.
Corresponding rocks, fossils
and glacial deposits provide
independent checks. The scientific &
argument combines several
kinds of evidence rather than
relying only on the familiar
shape of South America and Africa.

=l e

@ Corresponinj 3 .Fo:ssi s " Glogia
rocks deposits

Sources: Day 29 Source Index | Topic 286
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Rocks climate and gold connect continents

Matching ancient rocks

A belt of approximately
2,000-million-year-old rocks
on Brazil's coast matches
rocks in western Africa.
Similar age and geological
character across an ocean
support reconstruction of
formerly connected land.

Tillite as climate evidence

Tillite is a rock formed from
glacial deposits and records
past climates. Related
Gondwana sediments link
India with other Southern /
Hemisphere landmasses, 8
including Africa, the '
Falkland Islands, Madagascar,
Antarctica and Australia.

(glacial deposit)

Reading_glacial evidence

When glacial deposits on
separated continents are
reassembled with Gondwana,
their distribution can be
understood as parts of a
connected ancient glaciated
region. Tillite therefore adds
climatic evidence to the
correspondence of rocks
and continental margins.

Placer deposits

The traditional drift arqument
links rich gold placer deposits
on Ghana’s coast with the Brazil |
plateau as their proposed source.
This is an evidentiary interpretation
within the continental-drift account.
A placer is a concentration of

valuable heavy material, and the -
key classroom connection is
Ghana on one Atlantic side
and Brazil on the other.

i

Sources: Day 29 Source Index | Topic 286

and character

Africa

(western
coast)

Matchin
rocks of
similar age

Gondwana landmasses ‘
(related sediments)

South ’0 /Madagascar
America ‘

Falklang ;-:3

Islands

Y Schematic reconstruction »

2) Tillite
(glacial deposits)
Ancient
O laciated region

Gondwan:g

(linked as
source and
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Fossils preserve a former connection

Mesosaurus e i e e

—— .

This small shallow-brackish-water
reptile is recorded in the Southern
Cape province of South Africa
and Brazil's Irati Formation.

The fossil areas are now about
4,800 km apart with the
Atlantic between them.

Why this matters

A limited distribution in
separated rock sequences
raises a biogeographical
question: how did related
remains occur on opposite
sides of an ocean? Former
connection offers an
explanation that can be
tested alongside rock

and climate evidence. LU

= So-ulth Afr.‘cé:- “j
Southern Cape

province 4

About 4,800 km §
;‘ today

SR L S AR

Lemurs and Lemuria °#Y5888-4 '

- Lemuria
Nineteenth-century attempts to e -(-1_1—1-5__7-
explain the distribution of lemurs o’ 1S orrc:ﬁ_ ]
and related forms led to the iogeographica

proposed connecting land called ol
Lemuria. It was a historical &,
biogeographical hypothesis,
not a demonstrated continent
or the modern explanation of
plate movement.

hypothesis)

Glossopteris

Glossopteris is a fossil seed fern =]
used in reconstructing Gondwana.
Its remains occur across TR
now-separated southern landmasses, 55
including Antarctica. Fossil :
distribution and changing

palacoclimate complement a .
coastline fit, but none by itself

supplied Wegener with a i
satisfactory driving force.

Sources: Day 29 Source Index | Topic 286
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Why_Wegener's mechanism failed

Two proposed forces Pole-fleeing force ~ Proposed tidal force: |
(Earth’s rotation) . inadequate for drift

4

Wegener's proposed forces
(judged inadequate)

Wegener invoked pole-fleeing
force associated with Earth’s
rotation, and tidal force
associated with the attraction
of the Moon and Sun. These
were proposed causes, not the
accepted modern mechanism.

The central objection Continent |
(solid rock)
2 l‘ Ocean floor

(ocean crust)

Most scholars judged those
forces inadequate to move

such large rock masses over =
reat distances. Harold Jeffreys 7
argued that solid continents 2
could not simply plough through &

ocean floor without breaking up. " *

C};{J not si[;'-l. u.gh through
ocean floor without breaking up

Rejection and revival

By about 1930, most geologists
had dismissed the theory’s driving
explanation. The drift idea was
revived within plate tectonics in
the 1960s after new evidence and
mechanisms emerged. Weakness of
a proposed mechanism did not erase %%
the matching geological evidence. 7

Holmes and convection
In the 1930s, Arthur Holmes

discussed mantle convection driven =
by thermal differences associated
with radioactive elements. Modern
plate motion is linked to slow
movement of hot, softened mantle
in convection cells, with radioactive &, | Internal
decay and residual heat as energy = h"'“t
sources. Plates move over the R
asthenosphere rather than continents “ ? ? ?
cutting independently through ocean crust. ==

Slow mantle
—*—?

'.v-.=

‘[Radwac{we deco.y and remdual heat .
PR R L R s

Sources: Day 29 Source Index | Topic 286
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New crust forms at ocean ridges

The ocean-floor framework ~ Continental - Mid-ocean

marg in

o A

The plate—tectonics account groups b‘f&m

the ocean floor into continental A\
marﬂfnS, deeP-sea basins and | W s 7

mid-ocean ridges. A fuller relief Continental

description distinguishes continental % shelf E' AP AN /
shelf, slope, deep-sea plain and = = “" [\ deeps ol
oceanic deeps or trenches, with " SR = N O (or trenches) B
ridges as another feature. i W B A ﬁ /53

—ema = -‘_.-_ﬁ&. e
: * Mid-ocean ridge "8
- (rfde cres) 2

T

Hess’s explanation, 1961
Repeated eruptions at ridge crests

bring up lava and create new
oceanic crust. The new material ;
pushes the crust on either side
apart. Mid-ocean ridges are _ __ _ _
major active volcanic zones. b ..-‘Risr‘ng lave, TN

e (new oceanic crust) T

’ Youngest
_S_ymmﬁtry aCI"OSS ﬂ'le I‘ldgﬁ. O[ der Youngel’ crust Ygunger Ougr

(at imsﬂ crust

Rocks equally distant from a ridge ~ crust ~ crust
crest on opposite sides are similar | ooy
in age and composition. The youngest
crust lies near the crest; progressively
older crust occurs outward on both
sides. Magnetic stripes record

[ AL T \ \
- L R ) o
! J

repeated reversals of Earth’s f-l:g:;f;ac_’
magnetic field. . 1 ,
Matching magnetic pattern across the ridge
(schematic)
Creation and consumption e Oceanic s

trench

Ocean floor moving away from S
ridges is consumed where it sinks o '
at oceanic trenches. Spreading :
does not require an ever-growing
Earth: its size is thought to have 1
changed little, if at all, since
formation.

Sources: Day 29 Source Index | Topic 286

Day 29 | T286 / P06 | Page 58 of 109
@iaswithdrravi | www.iaswithdrravi.com



m IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Oceanic and continental rock ages

A young, recycled ocean floor S

Zone

(recycling)

Ridge crest
(youngest)

Most oceanic crust is younger
than about 200 million years.
New crust forms at mid-ocean
ridges and older oceanic
lithosphere is recycled at
subduction zones. The ridge
crest is youngest; crust
becomes older away from it.

= -

Very ancient continental rocks

Continents preserve rocks billions
of years old. Some formations are
at least 3,200 million years old,
and the oldest surviving continental
rocks approach four bifhion years.
Continental and oceanic crust
therefore preserve very different
age records.

Al e

Older oceanic remnants

Older oceanic remnants can

Inferred older
remnant, about

survive. Magnetic evidence from 340 Ma,
the Herodotus Basin in the not a w:orldwlde
eastern Mediterranean has been maximum

interpreted as crust formed e S
about 340 million years ago. : /* Herodotus
This is a regional inferred age, Mediterranean | Basin .’
not a new worldwide upper limit. o 7

T A=
.

y g

-

S

Sediments are a separate record

T
Sediment accumulates above the (3:‘{;:;‘;::&'
crust. The age of a sediment layer i ILB"')
and the age of the underlying
crust are different measurements. :
Nolsimglf1 unci{virsal ZI{JOCI—mi[Iion—year Ogﬁ:gc
ceiling should be applied to ever ;
marir?e sediment rr;iord. L ('t':'.:;?dcige

Sources: Day 29 Source Index | Topic 286
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Lithospheric plates move as rigid units

What a plate contains Continent
. 4

A plate is a massive, irregular
slab of solid rock. The
lithosphere comprises the
crust and uppermost mantle, !
not the crust alone. It is  Lithosphere Uppermst
divided into plates that move mantle
horizontally as rigid units -

over the asthenosphere.

Ocean floor

Continental or oceanic

The label depends on which

type occupies most of the plate.
A continental plate may include ;
substantial ocean floor. A plate g
boundary therefore need not  f

coincide with a coastline or coni:li:gni Tﬁ;lzgefna{foor)
national border. el g RS g &

Thickness changes withage T i
e oo s | Vg | e
Lithosp :
greatly: young oceanic lithosphere “eilstiiiih?gekm) (about 200 km or more) |
can be less ’3um 15 km thick, £ 7 N
while ancient continental
lithosphere can reach about
200 km or more. Oceanic
lithosphere thickens as it cools.
These are plate thicknesses,
including crust and uppermost [ - e
mantle, not crustal thickness alone. ' e s Seale

scale

. . _ Lithosphere
The moving_unit Y (igd plete)

Continents form parts of plates, : o S ,
so the whole plate moves. Heat 254 T — e
from radioactive decay and — '
residual internal heat supports
slow mantle convection beneath o o T
the rigid surface. This distinction 3 B Slow mantle 0
replaces the idea of continents “ B convection
independently forcing their way S ~ (in the mantle)
through a stationary ocean floor. et

Sources: Day 29 Source Index | Topic 286
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plates and smaller neighbours

The seven in the textbook list

The list comprises Antarctica
and surrounding ocean; North
America; South America;
Pacific; India-Australia-New
Zealand; Africa with the
eastern Atlantic floor; and
Eurasia with adjacent ocean.
This is the textbook’s grouping,
not a claim that every scientific
plate model uses identical
divisions.

Eastern Pacific neighbours

( Antarctica |

and North
surrounding A erich
ocean
‘[—-[:%LP F_A,mﬁa ' Eurasia
Pacific || Australia-{{ MR | with
i Zerif&d || Atlantic | ad_jace:t
: Kpﬁﬁﬁﬁj € __f_Io_or P & ocea

The Cocos plate lies between
Central America and the
Pacific plate. Nazca lies
between South America and
the Pacific plate. Their
positions matter when
interpreting subduction
and mountain-building
examples.

Asian-Pacific neighbours

The Arabian plate consists
mainly of the Saudi Arabian
landmass. The Philippine plate
lies between the Asiatic and
Pacific plates. Caroline lies
between the Philippine and
Indian plates, north of

New Guinea.

The Fiji microplate

Fiji lies in the complex
southwestern Pacific boundary
region between the Pacific and
Indo-Australian plates, northeast
of Australia. Geological accounts
identify a Fiji microplate. The
wider region contains several
smaller plates, so their exact
boundaries depend on the
model used.

Sources: Day 29 Source Index | Topic 286

Indo-Australian >, €5

C RELATIVE-POSITION SCHEMAT[CS_)

1 Pacific |—> = gﬁiﬂ s
r"'____'____'-__'\
[ Pacific |—> - Ai:}::i'::a

(RELATIVE-POSITION SCHEMATICS )
Arabian mainly Saudi
e Arabian
b
between Philippine
i )—(Goine )| 57T
north of New Guinea

S )

%3, @ ok .
By [ Approximate
NN L region

; Pacific
7 plate

plate
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Divergent plates create new crust

( Submarine ridge: schematic sect@

:

e —_—
- Mid-ocean ridge
V& oAk

7 w

The motion Rift (on land)

At divergent boundaries,
plates pull away from each |
other and new crust forms.
These are spreading sites.
A mid-ocean ridge is the
characteristic oceanic
feature; on land, a rift
may open.

Examples

The Mid-Atlantic Ridge is
the standard example.
Iceland straddles the st
spreading centre between ==
tEe North American and
Eurasian plates. The East
African Rift illustrates a =
region where a new __
spreading centre may be %
developing.

Slow and fast spreading_

The textbook gives the
Arctic Ridge as the
slowest, below 2.5 cm

er vear, and the East [

.
Arctic Ridge = /\ = l| <p§f”5yg:r
2

=25cm b

Mid-Atlantic

acitic Rise near Easter

Island as the fastest, Ridge ‘_/\—* e ey ; .
above 15 cm per year. AT T 9 _ .[_ > : h'_
Easter Island lies in the | East Faciic '- > 15 cm Easter Island lies in the
South Pacific about [ Rise ‘_/\_’ per. year South Pacific about

3,400 km west of Chile. 3,400 km west of Chile.

Read each rate with its placg (" Submarine ridge: schematic section )
USGS gives the Mid-Atlantic
Ridge’s average spreading as
about 2.5 cm per year. /5? rate
belongs to a specif{ed ridge or SIS
segment and a stated measure; FFE L H
it should not be used as the (North American) .
speed of every plate. Centimetres >~~~ "~ .
per year accumulate into major SEE=TE
continental movement over :
geological time.

MEd—Aﬂa?ffc Ridge

b ZE
~ 2.5 cm per year

l 3 (Mid-Atlantic Ridge) -

Sources: Day 29 Source Index | Topic 286
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Convergent boundaries build trenches and mountains

Plates approach

At convergent boundaries, plates e tr -
move towards each other. Where — _sm—ammm
one plate descends beneath another,
the sinking region is a subduction wlp
zone. The textbook distinguishes

ocean-continent, ocean-ocean and
continent-continent convergence.

Ocean meets continent €
The Nazca plate subducts L 2N g

beneath South America. This - .
is associated with the Andes ﬁ =

and the offshore Peru-Chile
Trench. Match the oceanic
plate, mountain chain and
trench as one example.

Ocean meets ocean

The Pacific plate converges
against the Philippine plate
at the Mariana Trench.
Oceanic convergence produces §
trench and island-arc systems; §
the Marianas and Aleutians
are examples of island arcs.

Continent meets continent
The Himalayas formed at the

Indian plate’s northern boundary -
through collision with Asia.
Mountain-building here is a &
continent-continent convergence |

example. ﬁlnduan plte

Sources: Day 29 Source Index | Topic 286
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Transform faults and broad boundary zones

Mid-ocean ridge

At a transform boundary, plates
slide horizontally past each other.
Crust is neither created nor =
destroyed by that boundary
motion. Transform faults are
planes of separation, commonly |
perpendicular to mid-ocean
ridges.

£ % Transform fault
o (plates slide
harlzontalfy) _

San Andreas

The San Andreas Fault separates ea p _.r
the Pacific and North American 5% Ay
plates. USGS describes the Pacific grom o gt~ =
plate as grinding past North - aloge g
America there for about WP e
10 million years. The example M
belongs to transform motion,

not to a spreading ridge.

-'.-f' e

San Andrea.s Fau[t
" (transform fault) % '

= T N TR T

Some boundaries are broad

ol

gfisdfsozr:ﬁ:gn:ﬁffte E""Wﬂ*’-ﬂf Transform _ vae:lqent
limits are not sharply boundary bﬂuﬂdary bowii ary

defined. A simple three-
type diagram is useful,
but the real transition
can be a broad belt
rather than a single . d it — :

clean line. ¢ road plate boundary zone 2
\® (trans.'twn can be a wide belt) &

Earthquake and volcano belts

Activity follows a central
Atlantic belt and the T
Alpine-Himalayan system < :
and Pacific rim. The circum- @120 s W s 3/ .3k
Pacific belt is the ng of WUV @ " w00 LT =
Fire, also called the rim of A~ 7, T s ® 2, :

fire. The concentration of
earthquakes and volcanoes
supports the association

between active deformation
and plate margins, though
the two phenomena should " Pacific rim

not be drawn as identical G PR B S (ng of Fire /
at every boundary. - S +  rim of fire)

"¢, Alpine- Hlmalayan
. system_

Sources: Day 29 Source Index | Topic 286
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More than Peninsular India Schematic grouping
In the textbook classification, the : .
Indian plate includes Peninsular Peninsular Australian New
Zealand
; L ; . : portions
portions, within the India-Australia- ' foee i, famn,
New Zealand major plate. Political =W . = b ==
outlines do not define lithospheric

The Indian plate and its boundaries
India and the Australian continental continental
plates.

- : o b S —.' o __-_. - - b

b Iﬁdi_a—A::sfmfia-New Zealand': L_te:&’c'bo&k Jmajér—!&‘fe ging 4

Northern and eastern margins Himalayan

Spreading site

The northern boundary follows the continent-contnent east of Australia

convergence zone

Himalayan continent-continent
convergence zone. The eastern
boundary is described as a = A
spreading site east of Australia, sget®
an oceanic ridge in the southwest ~SSSE

Pacific.

(oceanic ridge in the
southwest gaciﬁ'c)

The western margin

J , di b
The textbook traces it along M’gﬁ’t‘:;‘ Makran rf;?: “": ad So:lin?ﬁ
Pakistan’s Kirthar Mountain /

Pakistan coas from Red Sea Chagos
and the Makran coast, written A
“Makrana” in that account,

rift Archipelago
then towards the spreading
site linked from the Red Sea ¥
rift southeast along the
Chagos Archipelago.

g

The broad journey

India moved north across
the Tethys towards Asia.
Collision around 40-50
million years ago caused
rapid Himalayan uplift;
USGS uses about 50 million
years or 40-50 million years
in its accounts. Himalayan
development from about
40 million years ago to the
present continues.

Sources: Day 29 Source Index | Topic 286
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India moves from Gondwana towards Asia
Part of Gondwana

India was part of Gondwana within
Pangaea, not a Freely isolated island
at 225 million years ago. Pangaea
began to break apart about

200 million years ago, while India
remained within eastern Gondwana _
alongside Antarctica and Australia. A

S

Separation and northward movement

Gondwana. broke up in stages. I"Jiﬂ:;fiﬂrj 5"-?“"“*"’_‘ :
Seafloor spreading separated A"T::Emm“"d | “i"’;ia]'ioa;‘;“"’"
India from Antarctica and (before separation) | -
Australia about 130 million :
years ago. India then travelled
north across the Tethyan ocean
towards Asia. The journey

took tens of millions of years.

Northward )
movement across |
the Tethyan ocean

towards Asia
Asia

&

¥

=

# ) “‘:"‘3:,-,-,..'-,
- Tethyan ate.-:lr) _
Antarctica Australia 2 AN _.

Schematic stages, not exact palaeogeographic outlines

Antarctica l

The Deccan flood basalts

The main phase of Deccan Traps
eruptions occurred around 66 million
years ago, while India lay near the
equatorial belt. The voluminous main
sequence erupted over roughly one
mi?[ion years. Some peripheral volcanic
activity was earlier or later; 60 million
years ago is not the start of the main
Deccan phase.

Collision and the Himalayas o 0
India collided with Asia around )/

50 million years ago, commonly ,
summarised as about 40-50 million
ears. Continental collision thickened _o il
and uplifted the crust to build the 3
Himalayas. Convergence and
mountain-building continue today.

Sources: Day 29 Source Index | Topic 286
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Why factories choose different places

The least-cost objective Seven location factors

Industrial location means choosin The main factors are access to markets,
;ﬂiﬁiﬁ\eﬁﬂﬂiiﬁ;? S:SE h?;l:ere raw materials, labour, energy, transportation
and communication, government policy, and

fits by reduci ts, so locati
?;ogbgsdeg EZ ﬁl: ﬂpf:se wshoergca o agglomeration economies. Different industries
production costs are lowest. place different weights on these factors; no
India’s Industrial Policy of 1991 single factor explains every factory.

ended licensing for most industries
and changed industrial-location
rules.

BIY L%
A e
Market access
A market contains people who want the
goods and have purchasing power. It is the
most important general factor in industrial
location. Densely populated South and South-east |
Asia provides a large market; aircraft and arms
industries serve global markets. A large
population alone is not the complete definition
of a market.

Transport and communication

Modern industry depends on transport systems
to move materials and products. Communication
allows information to be exchanged and managed.
Highly developed transport helps explain
industrial concentration in western Europe
and eastern North America.

Government policy_

Regional policies can encourage balanced
economic development. Public-sector industries
and joint-sector ventures have been located in -
tribal and backward areas to reduce regional
disparities. A location influenced by policy may
therefore differ from the site suggested by

raw-material or market access alone.

Sources: Day 30 Source Index | Topic 294
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Raw materials and energy pull factories

Close to the raw material

Cheap, bulky, weight-losin A -"\Vfi i
inputs pull factories towarjs --f'ﬁ"-w T
their source: steel, sugar and ;* PA W
cement are standard examples. P o Qlligh mp %
Perishable inputs also need
nearby processing, as with
farm produce ani milk used

in agro-processing and

dairy products.

Sugarcane is bulky and Perishab[e. i’
Its sucrose content falls durin 7
haulage and after time has passed,
S0 sugar mills stand near cane fields.
The reason combines transport cost
with loss of usable sugar, not
distance alone.

Towards the market

Products that gain weight during
manufacture, for example by adding
locally available water, may favour
the market. In Weber’s model,
material index above 1 points towards
the source; below 1 points towards
the market. Exactly 1 needs a separate
test rather than automatic assignment
to either group.

Power-intensive aluminium .4

Aluminium srneH:ing needs a reqular
electricity supply and assured raw ——
material at minimum cost. Bauxite
is very bulky. Smelters occur in
Odisha, West Benaal, Kerala, ;
Uttar Pradesh, Ciha.ttisga.rh, o 3
Maharashtra and Tamil Nadu. =83

Pt e )8

Energy and labour change

Coal was formerly the main energy
source; hydrodectricity and petrofeum
also became important. Some
manufacturing still needs skilled labour,
while textiles, leather and food processing '
require substantial labour. Mechanisation,
automation and flexible production have
reduced dependence on &bour, but have
not made labour irrelevant.

Sources: Day 30 Source Index | Topic 294
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Clusters and footloose industries

Jute mills beside the Hugli | p

The Hugli jute cluster benefits %
from nearby jute-producing 4
areas, cheap labour from

West Bengal, Bihar, Odisha _
and Uttar Pradesh, inexpensive T3

water transport supported by MSNgERN
railways and roads, and §
abundant water for processing 3

raw jute. \ j
RV
W

Kolkata adds shared banking, insurance and
port facilities for exporting jute goods. This
illustrates agglomeration economies: industries ENANSE
gain from being close to a leading industry
and to one another. Linkages save costs;
one industry's finished goods may become B
another’s raw material. X et Y

i - v f 3 I
Do not confuse the gain with crowding costs. Weber's translator separately described
deglomerating factors, including rising land rent associated with industrial concentration,
which can pull firms apart.

Footloose does not mean Placeless

Footloose industries can operate . 7 i
in many different places. They are
not tied to any specific raw
material, whether weight-losing
or otherwise, and largely use
components obtainable anywhere.
They produce small quantities,
employ a small labour force and
are generally non-polluting.

Accessibility by the road network
remains important. Freedom from %
a particular raw-material deposit
does not remove the need for

good access. E B I Iy ﬂ. TR
NIOS gives mobile manufacturing and computer-chip production as examples. NCERT gives

the deﬂning features but no named example. Preserve that distinction when a question asks
specifically for an example given by NCERT rather than by another textbook.

Sources: Day 30 Source Index | Topic 294
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Classify_industries by size and material

Size of the production unit _
Household or cottage industry

is the smallest unit, run by 4
artisans at home. Small-scale
industry uses a workshop
outside the home, simple
powervdrl'ven machines

and semi-skilled labour.

Large-scale industry is the

third size category. The basis is size, so a cottage unit and a large factory can still use

the same kind of raw material. Do not treat size and material as
competing names for one classification.

ﬁ\gm-based industries

These process agricultural
products. Examples are
sugar, fruit juices and
textiles.

Mineral-based industries

Ferrous industries include iron
and steel. Non-ferrous industries
include aluminium and copper. 4
Non-metallic mineral industries #*
include cement and pottery. (&
Mineral-based does not mean ki, S fon-metallic
metal-based only. G e s SN, B \ mineral
; P industries

Chemical-based industries

Examples are petrochemicals,
synthetic fibre and plastic.
Synthetic fibre therefore belongs
here in this raw-material
classification, even though
textiles also appear among
agra-based examples.

Forest-based industries

Examples are furniture, paper ZE=2
and lac, using forest materials. ¥

Animal-based industries

Examples are leather and
woollen textiles, using )
animal-derived materials. ¥

Read the classification basis first e
A product name can appear under different bases. Paper is forest-based ===
by input, while it also appears among consumer goods by output.

A classification question is answered by matching the stated basis,
not by assuming that every industry has only one permanent label.

Sources: Day 30 Source Index | Topic 294
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Classify output ownership and weight

Output or main role b =

Basic or key industries provide
materials that support other .
industries, Examples are iron e
and steel, copper smelting
and aluminium smelting.

Consumer-goods industries %
make goods used by consumers. St TN
Examples include sugar,
toothpaste, paper, sewing
machines and fans, as well as
bread, biscuits, soaps and
televisions.

Pl | e

Ownershig

Public-sector examples are
BHEL and SAIL. Private-sector :
examples are TISCO, Bajaj Auto

Ltd. and Dabur Industries.

Joint-sector enterprises are
owned jointly by the public
and private sectors. The textbook
example is Oil India Ltd., or OIL.

Cooperative examples are the
sugar industry in Maharashtra
and the coir industry in Kerala.
Keep cooperative ownership
distinct from joint public-private
ownership.

Bulk and weight

Heavy industry is illustrated
by iron and steel; light
industry by electrical goods.
This basis concerns bulk and
weight, not whether the
enterprise is public or private.

INDIA LTD. {{lied fl |
(o) ] _.

[ = e

Jc;r'&—sector (textbook exan;p!e)_.

Use all five bases correctly

Size, raw material, output or
main role, ownership, and bulk

or weight ask different questions
about an industry. Iron and steel
appears as mineral-based b{y raw
material, basic or key b}L role, and
heavy by bulk and we&g t. Sugar
appears as agro-based by input
and consumer goods by output;
Maharashtra’s cooperative sugar
industry also illustrates ownership.
Multiple correct classifications can
coexist when their bases differ.

; /—) Mineral-based (raw material)
=/ Basic or key (output or main role)

= . 4 S

=

. Heavy (bulk or weight)

Agro-based (raw material)
: ‘- \=_—> Consumer goods (output or main role) |

- Cooperative (ownership)
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Weber and the material index
Origin and objective L =

=

Alfred Weber wrote Uber den \ e den | Alfred .
Standort der Industrien in 1909. Uber 1 Tﬁeary Z_ebzr s
Carl J. Friedrich’s English edition, fl . ¥ the
Alfred Weber’s Theory of the on of
Industrieg

Location of Industries, appeared
in 1929. The theory’s origin is
1909, not the translation date.

Least-cost theory seeks the factory
site with minimum production
costs. Its three factors are

transport costs, labour costs

and agglomeration. Transport is
the main influence; labour and :
agglomeration adjust the least- X5
transport-cost site.

Localised materials occur only
in particular places. Ubiguities,

such as water in the model, are ﬂ?ﬁg‘lﬁ
available everywhere. retaini 4

A pure material enters the
finished product with all its
weight. A weight-losin Weight-
material confriiutes on?y art losing

of its original weight to tﬁe material:
product.

Material index

Material index equals the
weight of localised materials
divided by the weight of the
product. Ubiquities are
excluded from the numerator. -

Al
retained

weight of localised materials §

Material index = st it prlic

Above 1, weight loss pulls production towards the material deposit.

Below 1, production is pulled towards the market.

Exactly 1, with pure materials only, gives the same transport cost at the source, at
the market or anywhere between them. Transport alone then cannot choose a unique site.

The model assumes an isolated re?ion, transport costs varying only with distance, and
perfect competition. Ap‘plg its conclusions within these assumptions rather than treating
ete

the formula as a comp description of every modern factory.

Sources: Day 30 Source Index | Topic 294
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Triangle isodapanes and limits

The locational triangle  ,sefiNish, oo

Two raw-material sources -
and one market form the = 8
three corners. The least-cost gog=

factory site is sought in 2 (&
relation to all three, because ;ﬁ' 2

hauling inputs and moving =~
the product both contribute
to transport cost. Do not

assume the best site must
be one of the corners, e

Isodapanes

An isodapane joins places o v
with equal total transport = aesfii o e
cost. The critical isodapane "
marks the point at which
extra transport cost equals
the saving on labour.

A cheaper-labour site can draw the plant away from the
least-transport-cost site only when labour savings exceed the
added transport cost. Agglomeration savings can also justify a
move when they outweigh the extra transport bill. Equality marks
the boundary; it is not automatically an additional net saving.

Wh.'j the model has limits

Actual freight rates are rarely
exactly proportional to distance.
The land surface is not uniform,

Government zoning, subsidies
and taxes influence which r
locations are possible or attractive.

Falling transport costs and
global supply chains have
weakened Weber's principles, -
although they remain useful
for industries with a high
material index.

Keep the terms distinct

The triangle describes the arrangement of two sources and one market.
Isodapanes describe equal transport-cost locations. The critical isodapane
compares the additional transport cost with labour savings; it does not
describe equal wages or equal raw-material deposits.

Sources: Day 30 Source Index | Topic 294
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Work out two materlal index cases

Practice assumptions

These are made-up Flgures, not industrial #§
statistics. The source and market are
100 km apart. Carrying one tonne for one *
kilometre costs the same for every good.
Compare the two endpoint locations before ¥

considering labour or agglomeration savings. &

B, ’
Five tonnes of a localised material —a R-'

produce one tonne of finished
product.

Material index = 5 divided by 1=5. 'j'f-,,

Factory at the source: carry one
tonne of product for 100 km,
giving 1 x 100 = 100 tonne-km.

Factory at the market: carry five 3
tonnes of material for 100 km,
giving 5 x 100 = 500 tonne-km.

The source is cheaper. A high material 43
index means substantial weight is lost 2
in processing, so transporting the
lighter finished product saves cost.

Case B: add a ublqul’cy

One tonne of localised material
plus two tonnes of water produces °
three tonnes of product.

Material index = 1 divided by 3 =~ 0.33. E

-

Factory at the source: 3 x 100 =
300 tonne-km.

Factory at the market: 1 x 100 =
100 tonne-km. The market is cheaper.

Water is a ubiquity in this model: it is 3
obtained at the production site, excluded >
from the index numerator and need not
be hauled. Labour or agglomeration can
change either conclusion only if their
savings exceed the extra transport cost. ~=

Sources: Day 30 Source Index | Topic 294
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Location factors change over time
Cotton textiles o

Early mills concentrated in the ;
cotton-growing belt of Maharashtra *38
and Gujarat. Raw cotton, markets,
transport including ports, labour
and a moist climate all helped.

Mumbai's first successful cotton
mill began in 1854.

Today spinning is concentrated i
in Maharashtra, Gujarat and 1
Tamil Nadu, while weaving is
highly decentralised across

handlooms, powerlooms and
mills.

i —t . L : A ¥
N SR >
) 5 1 BL COE | | O i B e = B

o N skl If. |
Cotton is a pure raw material that does not lose weight in manufacturing, so power, labour,
capital and markets can decide location. NIOS and the older NCERT account describe the
growing pull of markets. The current NCERT chapter calls markets the most important general

factor but does not name an industry as specifically market-oriented; its aircraft and arms
examples illustrate global markets.

Sugar shifts south and west |/ -

Mills tend to move towards \
southern and western states, '
especially Maharashtra. Cane
has higher sucrose content,

a cooler climate permits a
longer crushing season, and
cooperatives are more successful.

W

Changing and persistel;t

Hydroelectricity and petroleum
Joined coal as important energy
sources. Mechanisation reduced
labour dependence, while cheaper
transport weakened the pull of
raw-material distance.

Some patterns persist: steel remains
a raw-material-oriented industry,
and the Chhotanagpur plateau has
the greatest concentration of iron
and steel industry. Location is therefore
a changing balance of costs and
advantages, not a fixed rule that
applies identically across industries
and decades.

Sources: Day 30 Source Index | Topic 294
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Three landforms across Andhra Pradesh

Read the land from east to west
Andhra Pradesh covers 1,62,970 sq km. Its

three physical divisions are the Coastal
Plains, the Eastern Ghats and the
Deccan Plateau.

Schematic
physical
pattern

The coastal plains form the eastern
strip between the Bay of Bengal and =
the Ghats, from the Odisha border in the 74
north-east to Pulicat on the Tamil Nadu /£
border. East-flowing rivers build fertile
deltas; lakes, mangroves and the
coastline belong to this division.

The Eastern Ghats are a broken belt
of hills between coast and plateau,
higher north of the Godavari. Their
main rocks include charnockite, granite, '
khondalite and quartzite. The Nallamala
consists mainly of quartzite of the
Kadapa system.

The plateau occupies the western interior,
west of the southern ranges, and forms =2
part of the Deccan. It is commonly
associated with Rayalaseema. Granite,
sandy soil and scrub characterise the
plateau description. Its major features
include the Penna, Gandikota gorge, -
Belum caves and a dry interior climate.

" Deccan e Eastern = WSGme -~ | - * Bay of
Plateau Ghats Dlains Behgal

Region is not landform
Coastal Andhra, Uttarandhra and

Rayalaseema are regions made up of
districts; physical divisions do not
follow their boundaries. Tirupati district
belongs to Rayalaseema but contains sy %
coastal Pulicat Lake and Sriharikota. “eves:: e S0 distric
Seshachalam and Nallamala also lie in - .
Rayalaseema but belong to the Eastern
Ghats. Never classify every feature in
the region as plateau simply because
it lies in Rayaﬁ)aseema.

. Tipm‘.‘i

Sources: Day 30 Source Index | Topic 295
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The coast and its revised length

A broad emergent coast

The eastern coastal plain is broader =
than the western one and is an
emergent coast. East-flowing rivers
form well-developed deltas before
entering the Bay of Bengal. The
Godavari and Krishna water
fertile farming areas.

Its emergent nature means
fewer ports and harbours.
The continental shelf

extends up to 500 km into gies
the sea, making good ports &
and harbours difficult to

develop. A wider shelf is not = 2700
automatically an advantage - =

for ports. ¥ £l

! Re-measured figures'i
Andhra Pradesh has =
1,053.07 km, about —
79 km more, but ranks |
- third among states. ¢
~ Gujarat has 2,340.62 km {°72
- and Tamil Nadu
1,068.69 km,

Emereen’c
coastal plain  River

delta Continental shelf

(up to 500 km)

Olcl:lucoasﬂine figuréé

Andhra Pradesh had
g 973.7 km, commonly

rounded to 974 km. It
ranked second among
states, behind Gujarat
at 1,214.70 km and
 ahead of Tamil Nadu
at 906.9 km.

The National Hydrographic Office worked with the Survey of India on the re-measurement.
A Ministry of Ports, Shipping and Waterways circular promulgated it on 29 April 2025; the
Ministry of Earth Sciences reported it on 4 December 2025.

Keep the ranking universe

India’s total coastline changed from
7,516.6 km to 11,098.81 km. Andaman
and Nicobar Islands, a Union Territory, '7 =%
has more coastline than any state: :
1,962 km earlier and 3,083.50 km
re-measured. Do net insert this
Union Territory into a ranking

explicitly limited to states.

Sources: Day 30 Source Index | Topic 295
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Deltas and two very different lakes

Deltas and estuaries _.Schzéic deita sci‘ﬁn E_ --"-. . Godizlvqrf ,. L’_

Below Dowleswaram, the P
Godavari divides into the WS 0 06" o
Gautami and Vasishta; their g
delta is Konaseema. The Krishna
reaches the sea at Hamsaladeevi.
The Godavari and Krishna
estuaries together hold India’s
second-largest mangrove

ecosystem.
Kolleru: freshwater i o ther 98
Kolleru lies between the Krishna Budameru Tammileru S:a,s:p:al ;

and Godavari deltas, mostly in
Eluru district. Budameru,

Tammileru and other seasonal |
streams feed it; Upputeru drains it. %

streams

Tt became a wildlife sanctuary in T 'ﬁ =
November 1999 under the Wild Life =
(Protection) Act, 1972. Ramsar aV: s E—a——
designation followed on 19 August WA e, 7
2002, covering 90,100 hectares.

It is Andhra Pradesh’s only Ramsar
site in the list dated 21 April 2026.

- K ffer- -

e~

Pulicat: brackish lagoon

Pulicat is India’s second-largest s 3
brackish-water lagoon after Chilika. %= é’:_ﬂ;:zp;ﬂit)

—

Most lies in Tirupati district, SET - MM a3 ]
Andhra Pradesh; the rest lies in o 4 - L T
Thiruvallur district, Tamil Nadu, % S, == Bay of
Sriharikota is the barrier island ~ ° e 1 A L Bengaf
separating the lagoon from the . o

Bay of Bengal. :
The Andhra Pradesh portion became !

a bird sanctuary in 'FEtembe'E 1936, B AR
e Tamil Nadu - « =

o

covering 172 sq km. ST SRS
portion became a sanctuary in " Tamil Nadu - S
October 1980. Pulicat is absent from =% (Thiruvallur district) g

the Ramsar list dated 21 April 2026. % o

o e

Place and protection together e ——

Both lakes and Sriharikota befang to the
coastal plains. Kolleru is freshwater, a
wildlife sanctuary and a Ramsar site.
Pulicat is brackish, protected as a bird
sanctuary and separated from the sea by
a barrier island. Their water type, setting  §
and protection dates are not interchangeable. "¢

Sources: Day 30 Source Index | Topic 295
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The broken Eastern Ghats and northern peaks

Broken and river-cut hills
The Eastern Ghats are

discontinuous, low and

heavily eroded by rivers
including the Mahanadi,
Godavari, Krishna and Kaveri.
Important named ranges
include the Javadi hills,
Palkonda, Nallamala and
Mahendragiri. 3

The Godavari crosses the
Papi hills through a gorge.
Low hills separate the Krishna
and Godavari. North of the
Godavari, hills rise sharply

Odisha boundary. The Vizag &
hills and Araku valley belong 4§
to this northern section; :
Araku lies near the Odisha
boundary.

The Zoofogica[ Survey of India gives
Arma Konda in Andhra Pradesh as
the Eastern Ghats' highest peak,
at 1,680 m.

NCERT Class IX gives Mahendragiri

at 1,501 m. Wikipedia identifies AN ok :
Deomali at 1,672 m as the highest Arma Konda Mahendragiri Deomali
peak of the northern section, (1,680 m) (1,501 m) (1,672 m)
which lies mostly in Odisha. in Andhra Pradesh of the northern

section, mostly
in Odisha

These statements differ in reference and geographical scope. Do not replace one with another
while claiming that every source agrees. When an examination explicitly follows NCERT, give
Mahendragiri.

North and south are not identical
The high northern hills should not be

confused with the lower river-cut stretches.
Farther south, the hills form parallel ranges,
with individual names and alignments that
need to be located separately. A broken
range can still contain high peaks; o
discontinuity does not mean the absence
of elevated summits.

Sources: Day 30 Source Index | Topic 295
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Locate the southern hill ranges

Parallel ranges southward

North of the Palar river, the
southern Eastern Ghats form
two north-south lines. In the
Zoological Survey of India’s
description, the higher western
line contains Palkonda, Lankamala
and Nallamala; the lower eastern
line contains Erramala and
Velikonda. The Eramala grouping
needs the separate ca.uEion on
the next panel.

Nallamala

The Nallamala runs almost
north-south between the
Krishna and Penna, south
of and continuing to the
Krishna, along Rayalaseema’s |
eastern edge. Its rocks are
mainly quartzite of the
Kadapa system, and its
average height is about
520 m.

Srisailam, on the Krishna,
is in the Nallamala and
hosts a major hydroelectric
roject. Much of the forest
Eelon s to Nagarjunsagar-
Srisa.iqam Tiger Reserve.
Gundlakamma is the largest
river rising in these hil?s.

CNaﬂamala: Srfs_:it'[am on the Krishna )

Velikonda

The lower eastern range
descends to the coastal

plains in northern Nellore
district. Somasila stands
where the Penna leaves
the range.

Palkonda and Lankama!d

Palkonda lies in Kadapa district. Together
with Nallamala, it surrounds Kadapa city, =
the district headquarters, on three sides.

Lankamala belongs to the higher western
line with Palkonda and Nallamala. It is
listed, together with Seshachalam, across
Chittoor, Kadapa and Tirupati districts.
Learn each range’s named features rather ¥&
than assuming every E{ace in Kadapa
belongs to the same hi

il range.

Sources: Day 30 Source Index | Topic 295
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Seshachalam Erramala and grouping cautions

Seshachalam

The Seshachalam hills lie mostly
in Tirupati district, within = =
Rayalaseema. Tirumala, the
pilgrimage town near Tirupati,
stands on them. Seshachalam
is Andhra Pradesh's one
biosphere reserve, designated
in 2010, and contains ,
Sri Venkateswara National Park. %§

Erramala

The Erramala lies on the eastern
edge of the Deccan Plateau in
western Andhra Pradesh. It

trends north-east to south-west
between the Krishna basin to 2
the north and the Penna basin #
to the south.

It occurs in Kurnool and
Nandyal districts and at
Gandikota in Kadapa district.
The higher Nallamala lies to its
east. The Penna's Gandikota gorge -
cuts between Erramala cliffs and
is classified with the plateau
features. e

Why ridge labels differ

ZSI groups Erramala with Velikonda
in the lower eastern line of the
Eastern Ghats. A Government of
India profile from 2015 groups
Erramala, Seshachalam and Palakonda
on the inner ridge, and Nallamala
and Velikonda on the outer ridge.
Wikipedia. places Erramala west of
Nallamala; Britannica places it on
the Deccan Plateau’s eastern edge.

2015 profi le

t.s?& ,-

west-of-Nallamala account

These classifications are not identical. Erramala therefore appears in discussions of
both plateau and Eastern Ghats. Retain the named source when a question asks about
a grouping. For general location, rely on its basin position, direction and named districts
rather than memorising one ridge label as universally accepted.

Sources: Day 30 Source Index | Topic 295
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The plateau gorge and limestone caves

The Deccan interior \ W

Andhra Pradesh’s western plateau
forms part of the Deccan and lies
mainly in Rayalaseema, hence the
familiar name Rayalaseema plateau.
The Peninsular Plateau generally

slopes from west to east; the Krishna

and Penna cross the state eastwards
towards the Bay of Bengal.

Parts of Anantapur, Sri Sathya Sai,
Kurnool and Kadapa are semi-arid
and lie in the Western Ghats'

rain shadow.

Gandikota qorge o (Schematic gorge and dam sequence (not to scale) )

At Gandikota in Kadapa district, e G‘}Z‘?ﬁﬁ:{“ e
the Penna passes through a gorge S
about 200 F:n wide betwien c?iﬁcg HHHH, | 28

of the Erramala, also called the gl =
Gandikota hills. Gandikota dam
lies upstream of the gorge;
Mylavaram dam lies downstream.
The gorge belongs with the plateau
features, even though Erramala
also appears in some Eastern

Ghats groupings.

Belum caves

Belum caves lie in Belum village, ;
Kolimigundla mandal, Nandyal district. 2
They extend about 3.23 km. They
are a karst feature, formed as
water dissolved limestone.

T D R e —
(Iﬂustrative limestone cave'

\ 1

Layered sediments inside are
interpreted as depasifs of an old
Chitravathi river course. Pataalaganga, =

the deepest point described b
Incredible India, lies about 46 m  Zaclbe. -
below entrance level. N -

L :_“::;:'2_ .'., '. - 5
Remember the east-west sequence

Coastal lakes and deltas lie to the
east, hill ranges occupy the middle,
and the gorge and limestone caves -

illustrate the western interior
p|ateau.

Sources: Day 30 Source Index | Topic 295

Day 30 | T295 /07 | Page 45 of 80
@iaswithdrravi | www.iaswithdrravi.com



m IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Read old district names and height records carefullg
A historical district list 2

The 2014 Zoological Survey of &
India study lists 15 districts of &

Then undivided state

; as ] ngana
the then undivided state. Twelve ML (15 districts) (E!: Cfmm ¢
names fall within present ; Sfikﬂi‘*f‘”’t‘nm i administrative
Andhra Pradesh: Srikakulam,‘ }T:tk(;‘;szvari ‘I list)
Visakhapatnam, East Godavari, West Godavari i
West Godavari, Krishna, Krishna 1
Guntur, Prakasam, Nellore, G“"‘::;;m i Andhra
Kurnool, Cuddapah or Kadapa, .E.r;”o,-g Pradesh
Anantapur and Chittoor. Kurnoo . (not a current

Cuddapah or KaddP“ dministrative
The other three, Khammam, Anantapur i

Mahabubnagar and Nalgonda, Chittoor
are now in Telangana. These are ﬁhimru?:agar
the names and boundaries used Nzlgaonda.

in the older study, not a list of
today’s reorganised districts.

Do not count them as the current
administrative extent of Andhra
Pradesh’s hills.

Horsley Hills "

Horsley Hills is a hill station near ¥/
Madanapalle in southern Andhra ‘Sl
Pradesh and belongs to the Eastern [
Ghats in the earlier comparison.  §
General height figures there were
about 1,265 to 1,290 m. ZSI records °
a collecting site on Horsley Hill at *
1,236 m above sea level. A recorded |
collecting-site elevation need not be
the summit height; keep the 3
measurement and its scope together. #55

Connect places with landfors

The Godavari, Krishna, Penna

and Vamsadhara link the interior
to the coast. Earlier settlement

comparisons place hill tribes in the
Eastern Ghats and Nallamala, and ;
the Yanadi in the plains. These
associations help orient revision
but do not replace individual
locations: Tirumala belongs to
Seshachalam, Srisailam to :
Nallamala, and Gandikota to 7
the Penna gorge through &%
Erramala.

Sources: Day 30 Source Index | Topic 295
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Iron and steel industry

. &m','

Basic_industry

Iron and steel turns iron ore,
coking coal and limestone into
steel. It is a basic industry
because all other industries
depend on it for machinery.

Steel production and
consumption are often
regarded as an index of a
country's development.

Both raw materials and finished
goods are heavy and bulky,
making transport costly.

Cheap, bulky and weight-losing
materials pull industries towards
their source. Steel, sugar and
cement are examples.

All steelmaking raw materials are
described as weight-losing in the
earlier Class XII geography text,
so proximity to their sources is
an important location advantage.

Ownership and revision

SAIL is a public-sector example;
TISCO is a private-sector example.
Recall Topic 294 on industrial
location and ownership.

Study the raw materials, major
plants, States, owners, collaborating
countries and India’s world position.
The plant details use the earlier,
pre-rationalised Class XII ?eogmphy

edition; basic classifications follow Class X.

Sources: Day 31 Source Index | Topic 306
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Raw materials and location

The input _ratio

Iron ore : coking coal : limestone
are requ:’red in the approx:'mate
ratio 4 : 2 : 1.

Some manganese is also needed
to harden steel. Dolomite and
fire clay are additional raw
materials; the earlier Class Xl
text gives no proportion for them.

The mineral belt

A crescent-shaped belt covering &
Parfs of Chhattis_qarh, northern
Odisha, Jharkhand and western
West Bengal is rich in iron ore
and coking coal.

Why Chhotanagpur leads

The Chhofanagpur P{ateau region
has the maximum concentration
of iron and steel industries.
Four reasons: low-cost iron ore;
high—grade raw materials nearby; _
cheap labour; and large growth
Potenﬂa[ in the home market.

Production and recall

India produced 282.4 million
tonnes of iron ore in 2024,
according to the World Steel

Association.

Iron ore and manganese mining
are covered in Topfc 394.

Sources: Day 31 Source Index | Topic 306
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Integrated and mini sf:eel plants

Large and small plants

Integrated plants are large; mini
steel mills are smaller. Integrated-
plant inputs include iron ore, :
coking coal, limestone, dolomite,
manganese and fire clay.

Examples: Bhilai, Rourkela, 2
Durgapur, Bokaro, stakhapafnam 1/
and TISCO. :

The earlier Class XII passage names mini mills without defining them or listing an example.
It separately describes more than 206 units, mostly using scrap iron in electric furnaces.
Do not treat that separate statement as its definition of mini mills. No furnace is named
for integrated plants there.

Official cateqgories

The Ministry of Steel uses “Major
Integrated Steel Producers”, or ISPs, "
and “secondary producers”. The
National Steel Policy, 2017 expects 4
small MSME steel plants to be key |

drivers of new capacity. -

Steelmaking routes

Share of Indian crude steel,
2020-21 = 2024-25:
Basic oxygen furnace (BOF):
43.5% — 41.1%.

Electric arc furnace (EAF): % = _— Bt o LR
28.4% — 20.8%. Basac oxygen ~ Electric arc " Induction
Induction furnace (IF): furnace (BOF) furnace (EAF) furnace (IF)

28.1% —> 38.2%. R T S

These are the Annual Report 3 5
2025-26 figures. G

Sponge_iron

India has been the world’s fm:gest _ e P
sponge-iron producer every year %%,
since 2003. The coal-based route
supplied 85% of its sponge iron
in April-December 2025.

s _mmg
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Earl)Lplants and major partners

TISCO and IISCO o

TISCO: Jamshedpur, Jharkhand;
Tata Steel, private sector.
Company registered on

26 August 1907; first steel
ingot rolled in February 1912. |
No collaborating country is named. *

IISCO: Burnpur, West Bengal; SAIL. =
Burnpur unit established in 1937; =
no co[iaborai’ing country is named.

Visvesvaraya

Visvesvaraya Iron and Steel Plant St
(VISL): Bhadravati, Karnataka; @ BE
SAIL, special and alloy steel.
Originally Mysore Iron and
Steel Works. The NCERT entry
gives no year or collaborating
country.

The Second Plan trio

Bhilai, Chhattisgarh: SAIL;
production from 1959; Russia,
meaning the former USSR.

Rourkela, Odisha: SAIL;
set up in 1959; Germany.

Durgapur, West Bengal: SAIL;
production from 1962; ARk D sl el 1
United Kingdom. SIS Ay o R S

B N -

The Second Five Year Plan, 1956-61, established these three public-sector plants
under Hindustan Steel Limited. The Steel Authority of India Limited (SAIL) was

formed in 1973 to manage them. Topic 285 names the partners as Soviet Union,

West Germany and Britain respectively.

Sources: Day 31 Source Index | Topic 306
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Later F[amfs and SAIL units

A

Bokaro . P

Bokaro, Jharkhand: SAIL;

set up in 1964. Collaboration
was with Russia, the former 15l
USSR, using Soviet
technology.

Visakhapatnam and Salem
Visakhapatnam, Andhra Pradesh:
RINL; began operating in 1992.

credit for the first stage,
recorded in the Lok Sabha ¥
answer of 28 November 1980.

Salem, Tamil Nadu: SAIL,
special steel; commissioned
in 1982. No collaborating e e ||
country is named. N e T T et

SAIL’s Plamf groups

Integrated plants: Bhilai, Rourkela,
Durgapur, Bokaro and Burnpur.

. s gy
= b

Special and alloy steel plants: i
Alloy Steels Plant at Durgapur,  SHI%
Salem and Bhadravati.

& 3 .
- 3 * 3
b ¥ T i
e =" L, | .
} e
| I L, | i ] Y s
. » o I e et WESESE B !
I }
=g .

" —=r

=3

These are the plant groups in the Ministry of Steel Annual Report. Plant years and
partner details follow the earlier Class XII geography edition, with Tata Steel dates
and official ownership records used where appropriate.

Sources: Day 31 Source Index | Topic 306
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Vijaynagar steel plant

l LR P o W
Place J Lo

Vijaynagar is at a8
Hosapete in
Karnataka. =

Technology

The plant was &
developed using e
f'ndfgenous Uk

technology.

Local resources

Its location uses
local iron ore and
limestone. It is
included in the
earlier Class XII
geography edition. p——

# 'II.__l_I"lI; ‘rall

o i

Sources: Day 31 Source Index | Topic 306
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India. in world steel

Calendar-year production

India ranked second after China g%
in crude steel in 2025. World Stee[ 3w
in Figures 2026 gives India :
164.9 million tonnes, China
960.8 million tonnes and the
world 1,848.9 million tonnes.
The Ministry of Steel repeafed !
these in Ju{y 2026.

Financial-year production and capacity s i

Crude steel production: 152.18 million
tonnes in 2024-25; 170.15 million
tonnes in 2025-26.

Crude steel capacity: 220.4 million *
tonnes in 2025-26. The Annual Report’s |
earlier figure was 218.445 million
tonnes up to December 2025.

Consumption totals

Finished steel cansumpftan
152.13 million tonnes in 2024-—25,
164.36 million tonnes in 2025-26. & .

These financial-year figures are AR, ' -
from the Ministry’s July 2026 R _ —l_l 'g
release. B & x
Per-person_comparison T

Ministry figure: India 115.7 kg
in financial year 2025-26, against
world consumption of 209 kg
in calendar 2025.

World Steel Association: India
109.2 kg and world 209.0 kg

in calendar 2025. Different periods <&\
and reporting bodies explain the
two India figures; both are about §
half the world figure.

Sources: Day 31 Source Index | Topic 306
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Steel trade and coking coal

Imported coking coal
India r’mporfed 57.07 million

tonnes of coking coal in
2024-25, according to the
Ministry of Steel Annual
Report 2025-26.

Most came from Australia;
Russia suppf:’ea' 7.746
million tonnes.

Different ministry fiqures

Topic 226 uses the Ministry of Coal figure of 57.58 million  w— 1
tonnes for 2024-25. The two ministries’ totals differ s{ijhf(y. : ~ui
Keep the figure with its source rather than silently treating them =
as identical. .

Finished steel trade *

India was a net importer of
finished steel in 2023-24 and 5.
2024-25, but a net exporter PED
in 2025-26. :

In 2025-26, exports were
6,601 thousand tonnes and

imports 6,524 thousand tonnes. i3
These trade figures are from
the Ministry of Steel’s March |
and July 2026 records.

f
3] i“ |
g l..ll.l'II “

*rm

Sources: Day 31 Source Index | Topic 306
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Steel policy and green steel

National Steel Policy 2017 I M
Targets for 2030-31: S

Crude steel capacity: 300 million tonnes.
Crude steel production: 255 million tonnes.
Finished steel production: 230 million tonnes. 1

Sponge iron: 80 million tonnes; pig iron:
17 million tonnes.

Finished steel consumption: 158 kg per PerSon,' .

Specialty steel PLI

The Union Cabinet approved the
Production Linked Incentive scheme %
for specialty steel in July 2021. |
It was notified on 29 July 2021
with an outlay of Rs 6,322 crore.
Recall Topic 293.

Its third round, PLI 1.2, opened
on 4 November 2025.

Green Steel Taxonomy

The Ministry of Steel released
the taxonomy on 12 December
2024 to support a more
sustainable, low-carbon

steel industry.

By 31 December 2025, 58 steel 4
units had star-rated green steel ¥
certificates, covering 9.1 million =5
tonnes of production. Tl

Sources: Day 31 Source Index | Topic 306
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Visakhapatnam Steel Plant
RINL and the port

Rashtn‘_ya Ispat Nigam Limited
(RINL), a Navratna public-sector
enterprise, is the plant’s corporate
entity and is wholly owned by the
Government of India.

It is India’s first shore-based :
infegrafea' steel plant, with annual 4
liguid-steel capacity of 7.3 million

tonnes in the Annual Report 2025-26.

The earlier Class XII text calls it
the first port-based plant and
highlights its port advantage.

Financial stress eSSl

Net worth was minus Rs 4,538 crore ' : _ = LELg.
on 31 March 2024. RINL defaulted = o .
on loan repayments in June 2024. = $233, ; I .

Revival package

On 17 January 2025, the Cabinet | — 1§
Committee on Economic Affairs, - BT e 0y N —
chaired by the Prime Minister, approved £~ 3% Vil
Rs 11,440 crore: Rs 10,300 crore  of

equity plus conversion of Rs 1,140 crore
working-capital [oan into 7% non-cumulative
preference shares, redeemable after 10 years. ...

The aim was full production using two

blast furnaces from January 2025 and
three from August 2025, The Rajya Sabha
answer of 21 March 2025 states that this j—
infusion involves no private-sector partnership. ‘..

Kadapa. connection

The 2014 Reorganisation Act’s
Thirteenth Schedule lists an
integrated steel plant in YSR
District for SAIL to examine.
Recall Topic 14; Kadapa is
covered in Topic 334.

Sources: Day 31 Source Index | Topic 306
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Steel mdustry challenges

Coking-coal dependence

Indian coking coal has very
high ash content, prompting
imports.

Imports rose from 51.20
million tonnes in 2020-21 |
to 57.07 million tonnes
in 2024-25.

Mission Cokmg Coal

The Ministries of Steel and
Coal plan to reduce the
rmport bill by raising
outpuf from existing
mines under Mission

Coking Coal.

These figures and measures A
are in the Ministry of Steel
Annual Report 2025-26.

Emissions and_technology g
e

Coal-based roduct:on
accounted for 85% of
Indian sponge iron in
April-December 2025.

The Green Steel Taxonomy,
released on 12 December 2024,
certifies low-carbon steel
with star ratings. Research [} Pprm— e \
priorities include low-emission i — M
steel, hydrogen-based : | 1 e |
production and carbon capture

or CCUS.

Sources: Day 31 Source Index | Topic 306
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Raw materials and hydel power

Jamshedpur and Burnpur

TISCO uses iron ore from Noamundi
and Badam Pahar, and coking coal

from Jharia and West Bokaro. The old
text also names Joda in Odisha; Tata
Steel identifies Joda as an iron ore

mine. Water comes from Subarnarekha -
and Kharkai. It is near the Mumbai-
Kolkata railway, about 240 km from
Kolkata port. Main pull: raw materials,

helped by transport.

IISCO at Burnpur is near the
Damodar valley coalfields, receives
iron ore from Singhbhum and
water from Barakar, and lies
along the Kolkata-Asansol railway. '
Main pull: raw materials. 0

Bhadravati

VISL uses Kemangundi iron ore
and local limestone and manganese,
with no coal nearby, Jog Falls
supplies hydropower; the Bhadra
supplies water, called “Bhadravati
river” in NCERT. Charcoal was
used until 1951, followed by
electric furnaces. It makes
specialised steels and alloys.
Main pull: hydel energy repfacfng

coal.

Bhilai e PRI T NI

Iron ore comes from Dalli-Rajhara; %
coal from Korba and Kargali; ;
water from Tandula dam; power
from Korba thermal station.
The plant lies on the Kolkata-
Mumbai railway. Main pulls:
raw material and energy. L _ _ _ _
Tan o : B s

These location factors recall Topic 294; plant details follow the earlier Class Xl edition.

Sources: Day 31 Source Index | Topic 306
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Rourkela and Durgapur

Rourkela resources

Rourkela uses coal from
Jharia and iron ore from
Sundargarh and Kendujhar.
Its location was chosen for
proximity to raw materials.

7 #J st S o

Rourkela water and power

Power comes from Hirakud.
Water comes from the Koel
and Sankh rivers. Raw-material
proximity is its main location
factor.

Durgapur location

Durgapur lies in the Raniganj-
Jharia coal belt and uses
Noamundi iron ore. The
Damodar Valley Corporation,
DVC, supplies hydel power
and water. It lies on the
Kolkata-Delhi railway route.

-------

Its main location factors are =
raw materials and transport. ®

Sources: Day 31 Source Index | Topic 306
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Transport and enery advantages
Bokaro and Rourkela

Bokaro receives iron ore from
the Rourkela region; coal goes
back in the same wagons.
DVC supplies water and
hydel power. The Bokaro- &
Rourkela combine follows
transportation-cost .
minimisation: neither trip W
runs empty.

Visakhapatnam

India’s first port-based plant A
benefits from its port location. V4
The source passage does not i
describe its raw materials or /,"1,
water and power. Its main puﬂ
is the port, a transport
advantage.

What the locations show

Most plants stand on or near
the Chhotanagpur region’s
coal and iron ore. Weight-losing
raw materials pull the industry
towards their source, as in

Topic 294.

VISL illustrates energy deciding
location: without nearby coal,
Jog Falls hydel power ran its
electric furnaces. Visakhapatnam
illustrates the newer pull of a port.

Sources: Day 31 Source Index | Topic 306
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Steel industry exam trap

Chhotanagpur is not just coal

Its maximum concentration of
iron and steel industries rests
on four reasons: cheap iron ore,
nearby high-grade raw materials,

cheap labour and strong growth =
potential in the home market.

TISCO is private

TISCO, now Tata Steel, is a
private company. SAIL is
public sector. The Second Plan
plants first came under
Hindustan Steel Limited
and later SAIL.

Location has several causes

Rourkela was located near
raw materials. Bokaro follows &é
transport-cost minimisation: 4. Yeisd

wagons take ore one way
anj coal back the other.

A~y

VISL at Bhadravati was drawn
by hydel power. Visakhapatnam
was drawn by its port. Do not
assume every plant is located
solely at its raw-material source.

Sources: Day 31 Source Index | Topic 306
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Concept in one line

A major port is a port that the Union declares to be one by law and runs
through a Major Port Authority (Kamarajar Port is run as a company).
As at 7 November 2026: 14 major ports, of which 12 are operational.

I
Ly

L~

[T [ i
T o e b= e
. w L] L

| Major port i ' Kamarajar Port

A major port is a port that the = Kamarajar Port is run as a company.
Union declares to be one by law a

and runs through a Major Port
Authority.

" As at 7 November 2026

™\

| 14 major port; | |1—2 are -c-rperationaTJ

L%
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Andhra Pradesh: Visakhapatnam

Visakhapatnam is the State's only major port; it handled
91.17 million tonnes (MT) in 2025-26 (advance estimates),
fourth among the major ports, and every other port of the
State is a non-major port under the Andhra Pradesh
Maritime Board.

Major port Eargo handled

7 N Vlsakhapatnm f 9 1.17 million

tonnes (MT)
in 2025-26

(advance estimates)

—

|'f Other _por_"E
Every other port of the
State. is a non-major port

b : -- E : T - ‘__- - - = - -_: =
- e — =l
—
-~

Ma.Jor ports (India)
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2.1 Major and non-major ports: the Constitution and the law

E e i DR L B\ (B =

Point Major port | Non-major port |

‘ Union Llst En’cry 27: “Ports Concurrent List, Entry 31: “Ports
Entry in the  declared by or under law made by = other than those declared by or
Seventh Parliament or existing law to be under law made by Parliament or
Schedule major ports, including their existing law to be major ports.”

delimitation, and the constitution
and powers of port authontles
therem -

The UHIOH, through ‘the The Sto.te Marltlme Board or
Who Ministry of Ports, Shipping the State Government

controls it and Waterwa.ys

[ The Ma.jor Port Authorities [ The Indian Ports Act, _2_0_25, %
Law for its = Act, 2021 in force from 1 April 2026
management \

N — —\ e L == ~
14, of which 12 are operational Aboblt 200, of which
é\'umier : ooy b around 65 handle cargo
as a N p——
| R o SN €L About
7 November Ny 14 | | 200 |-
2026) major POI‘tS non-major ports _.ij"'

Around

12

@i operational

handle cargo
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2.1 Major and non-major ports: the Constitution and the law

Non-major ports fall under
Concurrent List Entry 31,
not the State List. State
Governments or State
Maritime Boards
administer them.

do not handle cargo are “Port Limits” used mainly by fishing vessels |

and small ferries. )

a7
BN B R WEE

Cl—
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2.2 The Major Port Authorities Act, 2021

The Act provides for the Each major port is now run by a
regulation, operation and Major Port Authority. Its administration,
planning of major ports. It came control and management are vested in

into force on 3 November 2021, the Board of that Authority.
and the Major Port Trusts Act,
1963 stands repealed.

MAJOR PORT
i AUTHORITY

g e m— e _

The Board, in a line (section 3(1) of the Act):

a a one member the the two to one two
chairperson deputy each from  Ministry  Ministry Customs four ex officio member_s
chairperson  the State of of independent me:.mber representing
Government  Railways  Defence members  nominated the
by the employees
Centre

The Centre appoints the chairperson and the deputy chairperson on the recommendation
of a selection committee.

The Board, or its committees, An Adjudicatory Board set up by the
fixes the rates of the port, a task Centre takes the place of that Tariff
done earlier by the Tariff Authority Authority.

for Major Ports.

— ]

ADJUDICATORY

Parliament passed the Bill in two steps:
the Lok Sabha on 23 September 2020 ~
and the Rajya Sabha on 10 February 2021. s, i

e e W ——ateas e
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2.3 Kamarajar: the major port run as a company

h : The port was incorpora.ted as
The € OPeratlonaL Ennore Port Limited under the

Companies Act, 1956 in

ma,jor por‘ts comprise

Llij Port Authorities ‘October 1999. It was commissioned
and one company, on (1 February 2001, and commercial
Kamarajar Port Limited. work began on [ 22 June 2001 with

the unloading oF thermal coa.l

Kamarajar
Port Limtted |

It was planned mainly to
handle thermal coal for
power stations in

Tamil Nadu.
Kamarajar is India’s It is an artificial harbour
first corporatized pr‘otected by two breakwaters.

major port and a
company of Chennai
Port Authority.

Chénna.u
Port Authomty
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2.4 Four renamed major ports

( Old name
" Tuticorin Port Trust

| _New name Date

Milestone

V.0. Chidambaranar' 27 January
' Port Trust 2011

" the change of name took

The Union Cabinet

approved the renaming;

effect on 11 February
2011.

-

| Y =i = -

" 4 S
F = = ikl | =

e _# < . ~ 1§
- R '

Kamarajar | 25 February
Port Limited 2014

' The Registrar of

Companies, Chennai
issued a fresh certificate
of incorporation in the
new name.

Kandla Port Trus’c

| Deendayal 25 Septemberi
Port Trust | 2017

A notification under
the Indian Ports Act,

' 1908 replaced “Kandla”
- with “Deendayal”.

«/  Port, Kolkata

Syama Prasad = 24 June
Mookerjee 2020

Gazette notification
S.0. 2020(E), after
the Cabinet’s approval
announced on 3 June
2020.

Day 32 | Topic 315 | Panel 7/16
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2.4 Four renamed major ports

V.0. Chidambaranar Pillai
(1872 to 1936) was from
Ottapidaram, near Tuticorin. /M
He founded the Swadeshi ; 478 A\
Steam Navigation Company, :
and in 1906 he started
India’s first indigenous
shipping service, between
Tuticorin and Colombo.

= ol i
The Kandla notification Under the 2021 Act the
marked the close of the Port Trusts became Port
centenary celebrations of Authorities, so today’s

Pandit Deendayal Upadhyay.
Sas (for example, Deendayal
Port Authority).

o | —

i o B [ [ Deendayal |
I ‘_WHFH' ' Port Authority M=

- 4
4 ¥ %
5
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2.5 The major ports, from west to east

s““

Port State Coast | Former name | Key feature |
Rey teature
Gu‘ara‘t West Kand[a On the Gul'F O'F Kutch, 1cl+l'"$t in
Deendayal ! cargo in 2025-26
Mumbai Maharashtra — West None Fifth in cargo in 2025-26
Swaharial : Third in cargo in 2025-26; with
Nk Maharashtra West None the Maharashtra Maritime Board
it proposed the Vadhavan port
(propesal in 2019)
r | | , :
| ' The highest growth of cargo in
SNG40 Goa | et Nene 2025-26 (14.96 per cent), but
the smallest cargo of the 12
New Karnataka = West None 50.05 MT in 2025-26
Mangalore
i : Keral Nane The lowest growth of cargo in
Cochin et st . 2025-26 (0.84 per cent),
V.0, : East Tuticorin Named after V.0. Chidambaranar
Chidambaranar TopiNagy (Gulf of S Pillai
o Mannar)
‘ : | | Kamarajar Port Limited is
Chennai Tamil Nadu East ' None e Company of Chennai Port
! Authority” J
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2.5 The major ports, from west to east

Mooker jee Bengal

Port | State Coast = Former | Key feature
——— : = L ham T T
Kamarajar | Tamil Nadu | East | Ennore Incorporated as a company in
o l Oct_ober 51999 Pplie

. | Inner harbour built by the Bengal

Vlsakhapatnam | é:jdhe';l East None Nagpur Railway between 1927
and 1933

Paradip Odisha East None Second in cargo in 2025-26
Syama Prasad | West 0 i India’s first major port and its only

riverine major port; it came under
a Trust on 17 October 1870

e Syama Prasad Mookerjee Port
comprises two dock systems, the
Kolkata Dock System and the
Haldia Dock Complex, counted
together as one major port.

e “None” denotes no former
name specified in this table.

e Tamil Nadu has three major ports and Maharashtra two. Every other
State in the table has one. The west coast has six operational major

ports and the east coast six.
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2.5 The major ports, from west to east

r The two major ports that are not yet operational.
|

Two ports outside the 12 have been notified as major ports and are not
yet working:

e
- Galathea Bay, an international

transshipment port planned in
Great Nicobar Island (Andaman |
and Nicobar Islands). |

~ Notified as a major port; not
yet operational.

o

(e Vadhavan, near Dahanu in
Palghar district, Maharashtra.

— A Gazette notification of
19 February 2020 (S.0. #58(E)), |
issued under the Indian Ports |
Act, 1908, declared Vadhavan
Port a major port “with
immediate effect”.

— The Union Cabinet approved
the project on 19 June 2024
at an estimated cost of
Rs 76,220 crore, and the —
Prime Minister laid its foundation | >
stone on 30 August 2024. Lo

— Phase I is expected by 2030 |
(target stated in August 2025). |

\S
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2.6 Cargo and rank, 2025-26

2025-26 figures: advance
estimates. 2024-25 figures:
provisional.

( Cargo in 2025-26 | Share of major-port | Growth over 1
Rank Port (MT) cargo (per cent) | 2024-25 (per cent)
1 | Deendayal 160.11 17.50 6.63
2 Paradip 156.45 17.10 4.02
3 | Jawaharlal Nehru 102.01 11:15 10.74
4 | Visakhapatnam 91.17 9.97 10.34
5 Mumbai 7515 8.22 9.50
12 | Mormugao 20.84 2.28 14.96
_ Total All 12 major ports 914.73 100.00 7.00 |
o In 2024-25 the 12 handled Key takeaway

854.86 MT (provisional). o Deendayal and Paradip are

o Of the 2025-26 total, overseas close at the top. Rankings
cargo was 76.67 per cent and refer to 2025-26 advance
coastal cargo 23.33 per cent. estimates.
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2.7 Policy in brief

- Sagarmala:

the Union Cabinet approved the
concept on 25 March 2015. It aims
to promote port-led development,
through five components: coastal
shipping and inland water transport,
port modernisation, port connectivity,
port-led industrialisation and
coastal community development.

- Maritime India Vision 2030: i £ |

a roadmap launched in 2021,

with over 150 initiatives and a
- projected investment of Rs 3 to
3.5 lakh crore across ports,
shipping and inland waterways.

- Maritime Amrit Kaal Vision 2;47:

released by the Prime Minister in
2023, with more than 300 initiatives
and an investment of nearly

Rs 80 lakh crore.
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Chronology of the major-port system

i‘!; -
Date vent
17 October 1870 The port at Kolkata comes under a Tr‘ust
1927 to 1933 The inner harbou.r at Vrsakhapaf:nam is built
1963 The Major Port Trusts Act is passed
October 1999 Ennore Port Limited is mcorpomted under the Companies Act, 1956
22 June 2001 Commercm[ work begins at Ennore wlth thermal coal
The Cabinet approves renaming Tuticorin Port Trust as
27 January 2011 V.O. Chidambaranar Port Trust

25 February 2014 Ennore Port lerted becomes KamaraJar Port Limited

25 March 2015 The Cabinet approves jes the Sagarmala concept
25 September 2017 | Kandla Port Trust becomes Deend’aya! Port Trust

19 February 2020 A Gazette notification declares Vadhavan Port a major port

Gazette notification renames Kolkata Port as
Syama Prasad Mookerjee Port, Kolkata

2021 l_*’larf_tl'me India Vision 2030 is launched

10 February 2021 The Rajya. Sabha. passes the Major Port Authorities Bill

4‘77”

= e - . Wi ﬁﬂ; :‘fmj*'r
: il-hL'l'l: S §1 w,_mai E—‘" CLTR

24 June 2020

.....
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chronology of the major-port system

Date

Event W

3 November 2021

The MaJor Port Authorltres Act 2021 comes |
into force; the 1963 Act stands repealed

2023

19 June 2024

\ 30 August 2024

M;;;cime Amri; Kaal Vision 2047 is re[ease-d

The Union Cabinet approves the Vadhavan
port project

Foundation stor:; of Vadkav;n port

2025 26

The 12 operational major ports handle
914.73 MT (advance estimates)

I
|

7 November 2026

14 major ports; 12 operational
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Three common exam traps

1. “India has 12 major ports” or “India has 13"

As at 7 November 2026 there are
14 major ports, of which 12 are
operational. The cargo table counts
only the 12 that work. Galathea Bay
and Vadhavan have both been notified
as major ports, but neither is operating ¥
yet. Do not confuse these counts with §i
the roughly 200 non-major ports, of
which about 65 handle cargo.

2. “The biggest major port is Mumbai.”

FALSE.

By cargo in 2025-26 (advance
estimates), Deendayal came first.
Mumbai was only fifth, behind
Visakhapatnam. Rankings depend
on the year and cargo basis; _
advance estimates may be revised. S

3. Mixing up the two visions.

Maritime India Vision 2030 came
first, in 2021, with over 150
initiatives. Maritime Amrit Kaal
Vision 2047 followed in 2023,
with more than 300 initiatives.
Sagarmala is older than both
(2015) and is a pillar of both.
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Rural and urban population

The Census of India counts a place as urban if it is a statutory town
or a census town and treats every other place as rural, and by the
provisional figures of 2011 about 31 per cent of India’s people lived

in urban areas.

& N
Urban and rural : schematic view

[Urban area ) " Rural area jﬁl

—_— e ~

[ Urban: statutory towns and census towns.
|

Rural: all other places.

In provisional Census2011 figures, about31% of India’s |
‘ population lived in urban areas. J
= :
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Census fiqures: year and geographical base

India, Census 2011: final population
1,210,854,977; provisional population

1,210,193,422. Provisional urban share:

31.16%.

Final population 1,210,854,977
Provisional population 1,210,193,422
Provisional urban share 31.16%

A 2011 population figure belongs to the geographical boundaries used for

that figure.

Census concepts '\

o Statutory town
e Census town »
e Outgrowth ‘ ’
o Urban agglomeration

'#1 @? ffa m L ";’ :=:
o City \,‘;’ @Sﬂﬁ;g._

Urban agglomeration (example)

.-
e =
-

S )
ri ﬁl;ii i,

- ——
- - ——

| Urban agglomeration (UA) |

The 74th Amendment added Part IXA.
Article 243Q provides for three kinds
of Municipality.

[ 74th Amendmcnt
Article 243Q:
Part IXA | (ﬁréiekmds S ]

Municipality

Na ar Mumcrpal Munrctpal
Panchayat Council Corporation

Day 32 | Topic 316 | Panel 2/17

Andhra Pradesh, Census 2011 final:
undivided State 84,580,777; recast
present State 4,95,77,103.

Andhra Pradesh, Census 2011

Undivided State

Present State
(recast)

84,580,777 |

e

4,95,77,103 ‘

These are different geographical bases.
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2.2 Urban and rural: the Census definitions (1/4)

The Census uses two units: / Census units:
“the unit of classification in
this regard is ‘town’ for urban

areas and ‘village’ for rural
(AWM y - .
areas.” e ‘Village’ is the unit for rural areas.

e Two units: ‘town’ and ‘village”.

e ‘Town’ is the unit for urban areas.

4 v

Meaning of the units (Censt): b

)

Town (urban area)] [ Village (rural area)]

_ =

[_L]nif for urban areas J L Unit for rural areas J

"Classification of places (Census):

Every place is one or the other.
[ Every place ]
I
v v

Town Village
(urban area) (rural area)

Day 32 | Topic 316 | Panel 3/17 @iaswithdrravi | www.iaswithdrravi.com



]“[ IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Term

Census definition

Example (illustration)

Urban
area

Y

Two kinds: statutory
towns, and other places
that pass three tests
(census towns)

Both kinds below
[ Urban area]
|

v
[ Statutory townj [ Census town ]

Statutory
town

A place with a

municipality, corporation,

cantonment board or
notified town area
committee. It is notified
under law by the State
or Union territory

-
government and is urban | BY

whatever its population

A

A small cantonment governed by a cantonment
board is urban even with fewer than 5,000 people

& Cantonment [y
il (Urban) [

Census
town

i

A place without such a

body that has all three:

(a) a population of at
least 5,000;

(b) at least 75 per cent
of the male main
workmg population

in non-agricultural
pursuits;

(c) a density of at least

400 persons per sq km

A large village with a gram panchayat, 6,000 people,
450 persons per sq km and 80 per cent of its male

main workers outside Farming

(/ Population = 6,000 (> 5,000)
v/ Density = 450 persons per sq km
¥ (= 400)

& | v/ 80 per cent of male main

workers outside farming
(275%)

Outgrowth
(0G)

An urban spread
near a city or
statutory town,
outside its
statutory limits
but within the
revenue limits of

a contiguous =
village

Day 32 | Topic 316 | Panel 4/17
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2.2 Urban and rural: the Census definitions (3/4)

pu = —

Term Census definition Example (illustration)
“a continuous urban spread [ A municipal town together with |
Urban | : ‘ :
. constituting a town and its the railway colony just outside
agg[omerahon adjoining urban outgrowths i _its limits P J
(UA) (OGS.) or two or more physically | A |
contiguous towns together and & Railway colony \
any adjoining urban outgrowths = .| (urban outgrowth (0G))
of such towns.” - i g5 |
| Sp-ar 4
For 2011 it must contain at @f q
least one statutory town and e
at least 20,000 people as per = . ST/
the previous Census % '
Rural Every place that is not a " A village with a gram panchayat that
area town; its unit is the village _ fails even one of the three tests

i ncha o.t_ : ‘

¥ e
VS pm— m

iy 5 = - .
2 £ 3

" N
3 K [0S
.

RIEES W e by

=
. L}

The three tests are joint. - “Male main working population”.
:I"he .Cen'sus’s words are irm:hre; criterr'; | The_ ZOllkfest coun[tst.the %?[e
e e ity | Gnstmeos) | € S ring said
A place that passes two | (M Test 1 only “male working population”. #7

tests and fails the third /] Test 2 || Women workers are not counted
in this t‘BSt. gisg, |-

stays rural. i X Test3 |
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2.2 Urban and rural: the Census definitions

-~ —

For Census 2011, statutory

towns were identified as on Census | 31 Decemb
Census towns 2009
31 December 2009. Census 2001 (2011 list) —
towns were identified using (Data) e S‘i‘;ﬁ*::"}’
Census 2001 data. %*—«V (d% o)

A selected census town was not

declassified when the new Census ;
data showed that it no longer —> Retains census-town status

met the criteria.

" Census status and municipal status are different.

legal process)

Under Article 243Q, the Census town Municipality
s 5 (urban for Census) (created by other
Governor specifies transitional, : .

smaller and larger urban
areas.

Census town

Classifying a place as a (uhrb_an‘popu_fa;tion)_]
census town does not =} '
itself create a municipality. #]
Census towns may remain =

under rural administration.

2N

[ Under rural admamstratlon j
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2.3 India in 2011: rural and urban

These Census 2011 figures are provisional: they add up to the provisional total of
1,210,193,422, not the final 1,210,854,977.

"o Rural population: 833,087,662 || ® Urban population: 377,105,760

(68.84 per cent). (31.16 per cent, up from 27.81 per cent
in 2001).
( | [ Decadal growth, 2001-11:
351 31.80%
30 -
() Rural: 95 4
833,087,662 Growth 20 - 17.64%
Total (68.84 per cent) (per cent) 15 - 12.18%
1,210,193,422 10 1
(provisional) (O] Urban: LT
/7205, 160 . Urban Rural Total
(31.16 per cent)
The final total growth is 17.7 per cent;
do not mix the two.

i 22 S

I — B z

e Towns: 7,935 (provisional) in 2011 e In 2001 India had 286.11 million
against 5,161 in 2001: 4,041 statutory urban people in 5,161 towns.
towns and 3,894 census towns.

(%6 in 2011 roughly two out of three Indians still lived in rural areas, but the urban )
population was growing well over twice as fast.

; | :
R gal gl (T D R
Bttt i wﬂ _::':‘T%ﬂ ég::g_:_,_-i Erh

- . ;*,_"“ e :.‘ w‘# L-__ E

’ - i e il 2 1 | =
o il - -ls'-_ 5 = i T= A - L - a — |
b, ; I -— : - : )
. . S - - \ =
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2.4 India and Andhra Pradesh compared

India and Andhra Pradesh
compared on two geographical

bases: undivided Andhra Pradesh
and the present State recast to

2011 boundaries.

Measure

Keep final and provisional totals
separate. Distinguish the undivided
State from the present State.

Urban share

Urban share

Urban share
Urban share

Rural population

Urban populat_io;

Rural decadal
growth

Urban decadal
growth

)

India Q:addh;;}‘ Year Base j
31.16 per cent 3;4_9 ;er_c;: il _2011 Provisional; undivided State
31.16 per cent | 29.47 per cent | 2011 | AP recast for the present State
2781 per_c;nl': 27.30 per cent | 2001 | Undivided State
27.81 per cent | 24.13 per cent 2001 | AP recast for the present_ State
| 833,087,662 | 56,311,788 | 2011 | Provisional; undivided State
| 377,105,760 | 28,353,745 | 2011 | Provisional; undivided State
12.18 per cent | 1.64 per c;,nt_ ;051—11 Provisional; undivided State
31.80 per cent | 36.26 per cent | 2001-11 | Provisional; undivided State

Key measure: Urban share

Urban share =

¥/ A (urban population)

A

Urban population

Decadal growth

x 100

Total population

Rural area

=

Total population ]

(urban + rural) :

Decadal growth =

Population

Population in later Census -
Population in earlier Census

x 100
Population in earlier Census

Py

LYe

7

L

Earlier Census Later Census

(2001) (2011)
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2.4 India and Andhra Pradesh compared

The Census of 2011 was taken before
the State was divided in 2014. Its
“Andhra Pradesh” is the undivided State.
In the provisional paper that State had
84,665,533 people; the final figure is
84,580,777.

Andhra Pradesh
(undivided) - 2011
Popu[aﬁon

Provisional : 84,665,533
: 84,580,777

" | Final

So “Andhra Pradesh’s urban share in 2011”
has two correct answers, and they fall on
opposite sides of India’s 31.16 per cent:
the undivided State was above it, the

resent State below it. Always ask
which State and which base.

407 3349%

o 31.16%  29.47%
5=
= S 25 -
T o 2di
£ 8
S a 15
P e
S5 10 5
£l
0 :
Andhra India Andhra
Pradesh (2011) Pradesh
(undivided) (present)

(2011 base) (2011 base)

The present State’s Figures are recast:
the 2011 data of the areas that now form

Andhra Pradesh, 4,95,77,103 people in all
On this recast base: 1,46,10,410 urban

people out of 4,95,77,103, or 29.47
per cent.

Present Andhra Pradesh
(2011 base)
Andhra
Pradesh Total population | 4,95,77,103
( PFGSGﬂt) Urban population | 1,46,10,410
Urban share 29.47% J

The two States are not the same areas,
so the gap between 33.49 and 29.47 is not

a change over time. Both figures describe
2011.

: : S
Andhra Andhra
Pradesh Pradesh

(undivided) (present)
(2011 base) (2011 base)

Growth in the undivided State: its rural population barely grew
in 2001-11, while its urban population grew faster than India’s.

Rural _a_ t-.;l'.;l.;‘:ion Urban population
(undivigeg State): (UHdivicﬁ'.cf State):
barely grew rew ’F"JS:EG,I'

han India’s
(2001-11) Goolif
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[ Undivided AP rural: barely grew

{ Undivided AP urban: gbrew faster

than India urban

[ Period:2001-11 N
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2.4 India and Andhra Pradesh compared

P — e WI

Census 2027:
scheduled ||

: The present State’s urban
| share was 29.47% in
Census 2011. No newer
Census population count
is available as of
7 November 2026.
Census 2027 is scheduled. |

| T N e J

| Within the State, Visakhapatnam was the most urbanised district |
. of 2011 and Srikakulam the least.

i@ )

( B\ /4 &

Visakhapatnam Srikakulam |
(most urbanised) | | (least urbanised)

N S 4

P e NI A SR 97

District comparison uses
2011 district boundaries.

U
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2.5 The rural-urban contrast

The rural-urban contrast
refers to the systematic
differences in key social
indicators between rural
and urban areas, such as
literacy and sex ratio,
which are evident in India

and in Andhra Pradesh (AP).

—

Census2011 [ AP: undividedState |

Keep final and provisional figures separate.

b

=

India rural l

-

Measure India urban | AP rural AP urban Base
_Lif:eracy rate, final Census 2011;
(per‘ Cel"l.t) 678 841 60.4 80.1 AP u.ndwrded
= > : Census 2011, |
Literacy rate, % S
_ provisiono.l (per cent) 68.91 84.98 61.14 80.54 E;orziﬂﬂéd
ot foes | 9a9 | 929 | = | = | cowss20m
i . Census 2011
Child sex ratio, A S
0-6 years, provisional 919 902 e L Aprf;m:i:;ﬁ:ﬂéd

Literacy rate; final2011: rural vs urban = Sex ratio: definition and computation

(APundivided) o
100 % ok =
84.1 80.1 Sex ratio = number of females per 1,000 males. )
Literacy 67.8 60.4 -
e Bex ratio = Duribeieh temalss o 6n0
(per cent) 404 Number of males
201 Example: | If females = 949 and males = 1,000,
9 India AP Sex ratio = 1—933—0 x 1,000 = 949.
[ ] Rural r_:l Urban -

i g g
Rural and urban areas: illustrative contrast

L Rural area . [_ Urban area ]
e e 2 '_ -
i~ : \.' \ .jt':rx =t | E = i -
RS el o, rmm =8 |
IS e et (R
e | stha o -_3 Ba L ; & o &~ . g ﬁ 4 - 4 .
S Sy R . e\l s b S PRl 37 TH
Nl W & i 1) £6 ( LS BR, = S
\ 1

it
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2.5 The rural-urban contrast

B

{ Literacy_:

' Urban areas lead in both. On

the final figures the gap is % g
 16.3 points for India and g &
' 19.7 points for the g g’

undivided State. —-E E

S &

o NS

- Sex ratio:

In India the urban sex ratio
(929) is lower than the rural
(949). The child sex ratio is
also lower in urban India
(902 against 919).

-- Sex ratio } {
" /\

Child sex ratio
(India)

20
18
16
14
12
10

oM~ on00

Literacy gap (Urban - Rural)
19.7
16.3
India Undivided
State )

) [ Andhra Pradesh differs on the |

child sex ratio:

In the undivided State the urban
figure (946) was a little above
the rural (942).

Child sex ratio
(Undivided State)

980
970
960
950
940
930
920
910

Sex ratio

900

Urban Rural

(¥ Present Stute:

L

-
For the present State recast to 2011 boundaries: sex ratio 997 (India 943);
literacy 67.35% (India 72.98%). Keep these totals apart from the undivided
State’s rural and urban figures.

J
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2.6 Census 2027

Census 2027 reference date for most of India: 00:00 hours,
1 March 2027.

7= = = =

Reference date:
00:00 hours
Time:
LAY 00:00 hours
/1 March 2027 j

= =
/
| | |
I St — 11—
| | I
[ |

/:_
Population
reference

T . - — — - e

" Houselisting and Housing Census was scheduled for April-September \‘
2026. By 12 August 2026, it had been completed in 31 States and
Union territories; completion elsewhere was then scheduled by
September 2026. In Manipur, a deferral was reported on

30 October 2026.

[ Houselisting and
Al Housing Census

9 — .

Census 2027 will provide the first rural-urban enumeration of
the present State of Andhra Pradesh as a separate State.
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The rise of census towns,2001-2011 (1/3)

~

Kind of town 2001 | 2011 | Increase

Statutory towns | 3,799 | 4,041 | 242
Census towns 1,362 | 3,894 2,532

[ All towns 5161 | 7,935 | 2,774 |

AN

" What the numbers show:

e Census towns nearly tripled (2.86 times), while statutory towns grew by only about
6 per cent.
o Of the 2,774 extra towns, 2,532 (about 91 per cent) were census towns.

e Census towns were about a quarter of all towns in 2001 (26 per cent) and about half
in 2011 (49 per cent). Statutory towns were still slightly more numerous in 2011.

e These counts use the provisional 2011 release. Statutory towns remain more numerous
than census towns.

L =)
4 B\

[Number of towns: 2001 and 2011 J

" Absolute increase in the number \i

of towns |
9,000 +
A ' ' ) 7,935
. Increase = Count in 2011 = Count in 2001) 8,000+ 3
(Statutory) = 4,041 - 3,799 : 7,000 1
§ town_sJ = 242 § 60001 4
[ Census | = 3,894 - 1,362 ‘*f 5,000 1 o .
k_towns = 2552 | 8 4,000+ 3,799 = 3,894
T g 3,000+
All = 7,935 = 5,161 = 3
_ towns | = 2,774 iy 2,0001 1,362
1,000+
Statutory  Census All
towns towns towns

D .n l]lm,

¥ ._r.]_a..“. _ﬂﬂ_ji;. |5

- X 7 | e - o
Rl TP (D 2000 [ 2011

1 A L o
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The rise of census towns, 2001-2011 (2/3)

Urban: 377,105,760 grew by 31.80 Rural: 833,087,662 grew by 12.18
per cent in the decade, so the increase per cent, so the increase was

was 377,105,760 x 31.80 + 131.80, 833,087,662 x 12.18 + 112.18,
about 91.0 million. This matches the about 90.5 million.

286.11 million urban people of 2001.

s
i g ™
B T | -
= =y
nmE l':l!“ . RIS
pmm S | S ] F= o FF ey |
)i - HEE —
= _-n'.- -..!!!;. : + 'S & .- [ .
d o ] mmw | RGEL () dES g | | et
= k0 --: (T 1N - '-. m e
= I | SRR ol == Y
e g =o g B TS e &
s GRDT R A Ol
- !. ....'_'-.:g‘ rlu-.{l\ 7y 27y Limiilipt B T ¥ . .
e Py o | e N - et "R
et T T T P - e - "'
‘s%'- == R K ) R A 5 %

' Increase (Urban) = 377,105,760 x 31.80 + 131.80 | Increase (Rural) = 833,087,662 x 12.18 + 112.18 |
= 91.0 million . = 90.5 million

[ Urban (2001) = 286.11 million J |
i . -8 WS Y o

On provisional 2011 figures, India added about 91.0 million urban residents and 90.5 million
rural residents during 2001-11. Urban additions exceeded rural additions for the first time
since Independence, by about 0.5 million.

R ERIEXER

Increase Increase . . .
e (Vf”ages) Provisional 'F.'gure.s
illi 90.5 million (20115
~ ~ 90. i
1.0 million | £ _ + First time since
n Independence.
* Margin = half a million.

[ Margin = .5 i”on ]

Reclassification expands the urban population

Places previously
classified as rural
became census towns.
Reclassification
contributed to growth
in the counted urban
population.

Census town :
(2011) |

Rural area
(2001) REAE
" ﬁecomes ﬂ ~y sl

Men®i census town | ¥
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The rise of census towns, 2001-2011 (3/3)

iheeh of Tedia's sow uFheR Urban growth from reclassification

growth came from places
being reclassified as urban,
not only from cities - B A : a
lina. I : P £ e Census town o g
FWE N . : (o (after) .
Urban

A base estimate
indicates, the new
census towns

Share of new census towns
Growth due to new

accounted for about sensus Towhs |
— x 100
29.5 per cent of the Total growth of urban
growth of the urban population in 2001-11 70.5%

(Other sources

population in 2001-11. of urban growth)

=129.5%

Urbanisation Sources of urbanisation (relative size)
through
reclassification
was greater than
urbanisation
through migration
during 2001-11.

Reclassification > Migration

Qualitative comparison: no ratio specified

governance arrangements
for their future growth

urban in the Census urban in the Censu
but may still be
governed as rural
areas. They need
suitable governance
arrangements for
future growth.

Census towns are W J ( Needs proper
S

Rum! area v I..",-, f :
(governance) : _,.I m l[r M F"u‘ﬁ: I= !“? |7z
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Three key distinctions

1. Mixing provisional and final figures. (7 Prbvisional v ERaid

The rural and urban provisional counts [ &y Total population | Urban share |
add up to the provisional total of - (%)
1,210,193,422, not to the final total of (UGl 1,210,193,422 31.16
1,210,854,977, and the urban share of __ Final 1,210,854,977 =
31‘1.6IP" cent is worked out on that [_U?\divid;d State - Popufation and Growth j
Pm\{’s.wna[ fotaf,. I th.e _5ame e th.e [ Set Population Total grawth_(%)ﬂﬁ
undivided State’s provisional population e EEYYYET EFT

was 84,665,533 and its final population m‘f's"’"a L Ltk A . R
84,580,777, its provisional total growth ~ ( Final | 84,580,777 fLe

was 11.10 per cent and is final growth

T RS = . |
11.0 per cent. Quote a figure with the set " Urban share (provisional) = 31.16 per cent
it comes from. of 1,210,193,422.

2. Asking “Andhra Pradesh” without asking “which one”.

. % (“Andhra Pradesh” - Two valid 'Fi;u;r;s -
The undivided State had about L (ditfeler® aBalicovebade 200D
8.46 crore people in 2011. The 10 — S el
present State recast to 2011 g: s N
boundaries had about 4.96 crore.  , (ation . ]
pulation ¢ 4.96
These figures cover different (crore) 5 — o
geographical areas, not different g
years. M
? Undivided State Present State
(2011) (recast, 2011)

| 3. Thinking a census town is a municipal town.

A census town is urban on[y in the
Census count. It has no municipality;
the Governor, not the Census,

specifies urban areas under ool e e[l W20 B2y -,c db
: Census town Spec.n ied by
Article 243Q. An ‘Oufgro“fth’ too, ‘ (urban only in Census count, Governor
is not a town by’ itself: it is na_mum'cipaﬁty) (Artlcle 243&)
counted as part of an urban T Sr
; : rban agglomeratio
agglomeration with the town ,--".-*_“‘{ (countegdgtogether) } ~~~~~

it adjoins.
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