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‘This theory in its final form was given by Prolemy’ fa, Greece, (“
Geocentric Theory 1. The earth is at the centre of the universe.
I~ ) 2. Sun, the stars and all other heavenly bodies revolve around the earth.
Earlier theories / This theory was first propounded by Nicolas Copernicus of Paland in his book "De Revolutionibus Orbium Coelestium™

Heliocentric Theory ___1.Sunis at the centre of the universe.
2. Earth and other planets revolve around the Sun,
Gallleo Sir Lssac Newton supported this theory against Geocentric theory.

g i Proposed by Comte de Buffon, a French naturalist
ffon's Hypothesis
Bul ypo! {  Earth origin as the result of a collision between the sun and o comet /
Proposed by Immanuel Kant

s
Gaseous Mass Thcury I Earth and other planets ur"ln-.ln.l from a rotating nebular mass of B /

| s theory is based on Newton's laws of gravitation.

Ol‘iﬁ“ of the Proposed by Laplace de Marguis in his book du systeme du monde™
earth

1. Intensely hot and rotating Nebular gaseous mass cooled.

2. Rotation and sub ly its i foree i d further due to decrease in volume of the mass,

3. Due ifugal foree, a ring of mass d out of nebula and transformed into planetary bodies

Proposed by T, C. Chamberlain & F. R. Moulton =S

{ " Astar passed by the Sun and drew out some material which later condensed into planetary bodies.
Proposed by Jeans James and Jeffreys, H
{ﬂdtsolmoumm from the sun, created as a result of higher | force from an hing star, d d to form plancts
N Proposed by Dr. Hannes Alfven
Modern theories » < B 1. Electromagnetic field around the sun attracted the dust and gaseous mass
Electromagnetic Hypothesis 2. The dust and gaseous mass revolved around the Sun and condensed into planets.

Nebular hypothesis

Pl imal Hypothesis

< N

Tidal Hyp

3. At a later stage the planets grew their own magnetic fiekds around them. .
Binary Star Hypothesis Proposed by Russell and Lyttleton

Super Nova Hypothesis Proposed by Hoyle and Lyttleton

Proposed by Otto Schmidt of Russia and Carl Weizascar of Germany

= 1. The sun was ded by solar nebul hyd helium and dust
=2 2- The friction and collision of particles led to the formation of a disk-shaped cloud
3. The planets were formed through the process of acervtion from the douds

"Expanding universe hypothesis"
Edwin Hubble, in 1920, provided evidence that the universe is expanding. x

Big bang took place 13.7 billion years before the present,
Explosion of a small mass at an extremely high density and temperature, led to the origin of the universe

Big Bang Theory

The still i and; as it expands, some enengy is converted into matter.

o

There was a rapid expansion within fractions of a second after Big bang and th , the ion has
Within 300,000 years from the Big Bang, dropped to 4.500 K and gave rise to atomic matter

Expansion of the universe is supported but not the expansion of p-hm
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shape of the earth Oblate spheroid slightly flattened ot the poles and bulging at the equator.

1. Continental crust
Outermost layer of the Earth | ST
| 2 Deenniccrust
made of solid rocks

e o siliewn, aluminium and ocgen

1. Crust

Compasition Hewienks by peresik

1. Silica

Campounds by pereentage I 2, Alam ina
| 3. Lime

layer below the crust
—— % e — silican, oxygen and Magnesiam

de of
La}’el's of the Earth Composition — knwnasﬂmwnﬁr_"
2. Mantle The density of the Mantle increases gradually with depth.

sodidd base of the crust

1. Upper manthe
made af the heavy mck peridatite.
layer bs Muidic dae o high pressare aml emperatue
. 2. Upper
Layers { ke of contimental plates

3. Lower aesthenosphere

4. Lower mantle

Innermost Layer of the earth
core is made of solid leon and mckel

3Core St it

Thickness of continental crust is higher than oceanie erust

° Layers L. Outer core malben layer below the mantle
2 Lt core Selid e o high pressure
are the boundaries between layers of earth found by analysis of the seismic waves
Between Upper crust and Lower erust
1. ajmd diswntjﬂuﬂ}‘ ppe —
1 named after Vietor Conrad
Between Crust and Aesthenosphere
= . 2. Mohorevicie discontinuity named after Andrija Moharavicie
Discontinuities i 20 mies under the continents
Itlies at adepth ofabout ———————
14 tor 6 miles under the oeeans,
3. Repetti discontinuity Between the upper mantle and the lower mantle
4. Gutenberg discontinuity Between lower mantle and the core
5. Lehman discontinuity Between outer core and the inner core
. DOceanie lith,
Lithosphere = Crust = Upper mantle ——— al _T_Ehmn

Important points Mantle is the largest layer by mass and volume, followed by crust and core respectively

Earth's density increases gradually from crust to core

Oceanic crust is denser than continental crust

Earth rotates on its axis from west to east the reason for the apparent motion of lht: sun from east to west

Movement

Earth rotates once in every 23 hours, 56 mi tes, 4.0916 d

From the North Pole, the direction of Earth's rotation is perceived as counterclockwise or anticlockwise direction.

Apparent rotations
From the South Pole, the direction of Eart_h_'§ ro.tgtion is perceived as clockwise direction.

The rotational velocity at the poles is almost equal to zero
Rotation of the ' Velocity of the rotations |  The greatest rotational velocity is found at the Equator
Earth [ The rotational velocity at the 60° latitudes is equal to half of the velocity found at the equator
X Part of earth facing the sun experiences day - 7
1) Day and night Part of earth facing away from the sun experiences Night
| The line around the Earth separating the light and dark halves is called “The circle of illumination”
Effects Circulation of atmosphere along its l.y;-r—;— o ‘
{" Coriols force

Movement of waters in ocean

2) Circulations

Oceanic cireulation
tikes 10,000 years to camplete a cycle
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Latitudes are imaginary lines around the Earth parallel to the equator also called as "parallels’

o Latitudes gradually decrease in size from the equator(Great circle) towards the pole
Characteristics oot
8 - l\-yn-ulhmmkuymmrumnmkan)Mumg equaton(110.7 km)
< Latoudé of a plice 1 1hi aAGRII
| Discance betwedn i ativudes arepasight
The length of 60° latitude is half the length of the Equator. o) "0 C b/o
¥ ‘The length of 75° latitude & 1/4th of the length of the Equator. O 2 g) b
Latitude S —
7 — Arctic dircle - 66.1/2°N
1 Tropic of eancer - 23 1/2° N
) largest of ol atitdes
Important Latitudinal lines Eoggr- G ey S

distnes mpasured either north or south from the equator

Measurements

—_—

ropig of Capricom - 23 1/2° S

tarctic circle - 66 1/2° 8

) . Whit is the distance 12 degrees north of equator?
Sample Calculation it is the e 12 degrees north of equator
S Solution: 12 x 111.044(average value of a degree latitude) = 1332.5 km

1 ok

are series of

reles passing from north to south direction crossing the equator also known as Meridians
All meridians are equal in length
Meridians extentd Sp 10 180" from the east and west of Prime meridian

Characteristies  —
—— All meridians cross the equator at right angle
Vlk:sr‘n' of lnqp‘mde is greater at the equator{111.3 km) and decreases gradually towards the Pole(o km)
ds Chosen in 1884
Lt di dian or Prime Meridi 2 “Prene merlien dividesthesphere o two bembpheres
1 I‘m lhn{u!l{ ({»e Ru_\?l y at London
ch Meridian has been adopted s the durd meridi

Longitude of a place is the angular distance between a point on any meridian and the prime meridian ot Greenwich
Longitude of a place is messured either east or west from the Prime meridian
Positive longitudes - Longitudes counted west of Prime meridian are called positive longitudes.

Negative longitudes - Longitudes counted cast of Prime meridian are called negative longitudes.

___Measurements J

Earth rev

s round the sun once in every 365.256363004 days

Earth revolves around the sun in an elliptical orbit called "Plane of ecliptic™
Movement Plane of Ecliptic | Eanth's equator makes an angle of 23 and 1/2 degrees with the plane of the ecliptic. __ responsible for change in seasons
\¥ Earth's axis is inclined at an angle of 66 and |lzd:yusv_viﬁnhe plane of |hq ecliptic
/ The speed of the Earth revolution along its orbit is 107,000 kph or 29-72 km/s.
/ e _ ; Poles experience 6 months of days and 6 months of nights

1) Variations in length of day and night J—W—‘ -~ L

/ 1__ Tropics experience ulmqmiqul length of day and night
2) Change of seasons four divisions of the year into spring, summer, autumn, and winter marked by particular weather patterns and daylight hours

The distance between Earth and Sun varies, due to the elliptical shape of the Earth’s orbit around the sun

volution of

" ) Perihelion(:3rd January) - The Earth is closest to the sun( =147 million km)
the Earth 3) Distance between Earth and Sun - kA

b) Aphelion(4th July) - The Earth is farthest from the sun(=152 million km) .
] Change in distance between the Earth and the Sun does not cause any change in the length of day or night.
Two days, where the sun is vertically overhead at the equator.

) Equi 1) Vernal Equinox(21st or 22nd March) - Sun starts to move towards Tropic of cancer
4) bquinoxes

2) Autumnal

JUINORL 220 or 230d Seprember) - Sun starts to move towards tropic of Capricom

Effects Insolation energy i equal in both hemispheres
Either of the two times of the year when the sun is at its greatest distance from the celestial equator g :@

Falls 00 June 215t or 220d o
Sun is vertically overbead at the tropic of cancer ‘1-0"" - =

Insolation energy is greater in Northern hemisphere ‘4
T AN I A
December 21 or 22 s ')/
vertically ln‘rfb?jl‘ at the tropic of Capricorn ’j ';
Longest day and shortest night at Southern hemisphere 91
Insolation energy is greater in Southern hemisphere 1

1) Summer solstice

5) Solstices

2) Winter solstice

6) Leap Year Earth takes 365 and 1/4 days to complgte one revolution = 365 days and 6 hours
—_p__{ Every 4th year the fraction of 6 hours from the previous 3 vears is cumulated and added as 29th of February to form the Reap year(366 days).

Ttis the 1807 longitude Lue where the date changes by one day when crossed.

International Date line Adopted at the International Meridian Conference held in Washington in 188

Adayis pinﬂhen cmssedﬂwcsl to east \ f T S. ;D

lost when crossed from east to west
Time advances in eastward direction and decreases in westward direction
Places east of Greenwich gain time and places west of Greenwich lose time

1 Revolution of carth = 360" or 24 hours
Time U“?ls 15° = 1hour SA
1° = 4 minutes u

'S
World is divided into 24 Standard Time Zones Y tim / A Mf”
Each zone differs by 15°(1 hour) 2 6 /

Countries with highest number of time zones

Time and
International date
line

4. Australia = 8 time zones

5. Canada « 6 lime zones
Sidereal time is the time measured by the dinm.nl;)tion of stars
The Sidereal day is also divided into 24 hours, cacl;l;our into 60 minutes and each minulcﬂo 60 se
Apparent solar time is the time as d by the app position of the sun in the sky
Apparent Solar Time Sun dial is used to measure the apparent solar time.

Apparent solar day is not of uniform length and ﬁénce. itis not s,mchmnougfw'ithrmgular clock speed

Time measured based on the diurnal motion of the mean sun is called ‘Mean solar time' or Mean Time
Mean sun is an imaginary sun moving uniformly along the celestial equator to make a solar day of uniform length

Mean solar time was devised to rectify the drawback in Apparent solar time.
Mean solar day is divided into 24 hours, each hourinto 60-minutes and each minute into 60 secon

Ante Meridian - From midnight to noon

Civil time
Two systems Post Meridiah - From noon Lo midnight
ical time Starts at zero hours and ends at-2qth Rour.

Since 1st January 1925, Mean Solar Day began at midnight which was at noon prior to that,

Mean solar time

ly the same | blished in a country or region by law

It is the uniform time for places in

India Standard Time(IST) = 82.5° east = UTC+05:30 (Universal Time Coordinated.) .
ISTjpcation: 82.5° E longitude, in Shankargagl Fort mirzapur ,(25.15°N 82.58°E), Allahabad, U.P.

. 7 eastern side of Prime meridian is later than standard time
Local mean time of the places on the — - ittty

Standard time
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2 India Standard Time(IST) = 82.5° east = UTC+05:30 (Univessal Time Coordinated.) .
Standard time P e 82 29 R lnnsinds 1o Ghall " : =N 82 8°
IST) 82.5" E long in g Fort pur ,(25.15°N 82.58°E), Allahabad, U.P.
) ~ castern side of Prime meridian is later than standard time
Local mean time of the places on the I - - —- - —
\/ { _festern side of Prime meridian is earlier than standard time
V
. Through cooling and solidification of molten rock(magma)
Formation
Magma, after reaching the surface is called as Lava
Properties Igneous rocks are erystalline in texture

High proportion of silicn

1) Acidie
less dense and In eolou
1) Igﬂeﬂusmcks Based on chemical composition ]—‘Fnse_ L:“k - ad e AL
o oxides(Fe,
o igher propo s
‘—‘ denser and darker in colour

Formed inside the crust

plutonic or cryﬂnlﬁ.nt rocks are formed by slower cooling process
vast tions of plutonic rocks are called as Batholith

1} Intrusive rocks or Plutonic rocks

Granite
Formed by cooling of molten rocks{lava) from the voleans
Soliclifies mpidly under the

Based on their origin

z) Extrusive rocks ar Voleanic racks

Types of formations

Basalt
. F d th i i
Formation ¢ — m_ugh - - pros N " I it
1 T of ts into rocks by the p of comp and is ealled Lithification.
they are non-crystalline and lavered in structure
Properties there are hoth hard and soft forms of sedimentary rocks
. . fossils are formed in this rock
Classification of . vocks formed by the accumulation of alder rock
ks 2) Sed.lmenta.ry rocks accumukation of alder 5
roc 1) Clastic rocks composed of silicate minerals and rock fragments
T Sondstones
b Sliale
rocks furmed by chemical precipitation of mineral i in a solution
2) Chemical rocks ‘_Gﬂ
Types _
Types | Nitrates
[ Bapte
formed by the accumulation of remains of organic matter
3) Organicor Riochentizal rocks formed under high pressure
Caal
Types Limestone
Chalk
Igneous and Sedi v rocks into phic rocks under high and
. Clay === Slate
Formation Coal - Graphite
- s Limestone --> Marble
N P rocl "
3) Metamorphic rocks Granite -—> Greiss
Sandstone -- > Quartzite
1) Foliated rocks Shale: --> Schist

Types 2) Non-foliated rocks
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Orogenesis refers to the forces and events leading to a large structural deformation of the Earth's lithosphere due to tectonie plates.

Continental plate is crumpled and pushed upwards to form moeuntain ranges
Orogeny Orogenesis involves Folding, faulting, voleanic activity, igneous intrusion and hism to form mountaing
3 1. Mountain ridge chaln of s o hlls that farm o continuous ckevated erest for some distance
Forms of mountains [ aphic ares contain jeally related mountiins

2, Mountain range/barrier/belt /chain /system
1 - L 11 @ Himalkayas, Alps, Andes etc..

two plates collide under stress
theere is an imbalance in weight of overlving rocks

Fold mountaing are formed when .
Uere are variations in mantle flow

there is an intrusion of magma

Fold mountains are formed under compressive forees

1) Fold Mountains

S¥MCUNE

Mountains Crustis folded into~ ¢
K. 0.

1) Syneline Tromgh e Duwnfild of the crost
2) Anticline Crest o Updiold af the crust

Many active voleanoes are found in fold

Alps in Enrope
Major fold mountains Andes in Soath America
Rockies in Moetls Americ

Uraks in Ris=sin

Block mountains are formed when the crast rifts or faults
Block mountains are formed under both tension and ive forces

One side of the fault rses relative to the other forming a mountain
Gmben

Types 2] Block or Fault mountains
- The uplifted blocks form block mountains or hoests
{ The drapped blocks form graben and if valleys
Rift valley in Afrk_x_a
Marmada river Valley in Trdia between the Vindhya amd Satpara horsts,
Major Block mountains Rhine valley in Europe
Wosges monntains in Frane
Black forest in Germany
Formed when molten rock or lava erupls, and piles upon lh;&;w
Shield Voleana -
3} Voleanic mountains Dpes Seratn pojearn
Diamee: mommtaing
Mount Fuji in Japan
Major Volmno mountains ::::Dl:mm,h:‘ "?t:!:::_l::;‘:zm
Mount Catopaxi in Feuador
Formed by denudation or weathering forees
4) Flateau or Erosion mountains Large mountains are subjected to the agents of erosion (water, wind, ice, and gravity) which results in plateaus

Major plaieaus of emsion Decean platean

A relatively flat highland is called as plateau
Plateaus are also known as tablelands

Also known as Tt icor Inter
Formed by the uplihmeEf earth due to plate tectonics
1. Continental plateau They are vast and have almost uniform altitude
Plateau Plateau enclosed by fold mountains are called intermont pl.
e.g. Tibetan pl is enclosed by Himalayas and Kunlun mountains
lava flows in the form of successive layers of sheets and cools to form volcanic plateau
Deccan plateau

Important lava plateau
R

Basics

2, Volcanic or lava plateau

Formed along the botdkrs»qti Mountain ranges
e.g. Pied ; Colorado pl

3. Border plateau -

Plateaus are worn down by the weathering processes to form the dissected plateau

4. Dissected or erosional plateau
Vi E._Q/Sqqtﬁsh islands
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Plains are ive tracts of level or undulating open land

Basics

Plains are generally lower in altitude

scturally depressed lowlands are called I plains
1. Structural plains these plains are extensively flat

e.g. Plains of R , USA, Argentina etc...
Depositional plains are formed by the dv;ptfilkm of nlneri-h brought by various agents of transportation
f these plains are highly fertile
Alluvial plains A flat resulting from repeated deposits of alluvial material by running water
2. Deposilionnl plnins Flood plains A low plain adjacent 1o a river formed by river sediments
Deltaic plains = ek
" Gangedelta
Loess plain A fine-grained unstratified accumulation of clay and silt m:d by the wind over hills, plains and valleys
I ypes | Types | formed by the deposition of sand and gravel of glacial sediments

Outwash pliin e

formed by the deposition of boulders and clay of glacial sediments
Prift plain
Partly cultivable
Matie swamps Low land that is seasanally flooded
Coustal plains —
Tidal lowhunds

Formed by the gradual erosion of landforms by the agents of erosion

Erosional agents include rain, wind, river, glacier, ice ete...
3. Erosional plains i a more or kess level land surface representing an advanced stage of erosion

ipkai extensive plain formed in a desert by the coal of neigh di
Types Pediplains an sive plain na "y

lee scoured plains

Voleano erupts from the fissure in the earth's crust through which molten lava and gases flows out
L The less dense crust ﬂmls: above the denser manthe
ii. Mantle conlaing a weaker rone called Asthenosphere with molten rock materials

Voleanic Process iii. The molten rock material ealled magma maves towards the crust

Ol'lgll'l iv. Magma opens the crust and b h flows as lava
v. The continuous flow of lava results in larger volcanic mountains
Voleano exerts lava flows, pyroclastic debris, volcanic bombs, ash, dust and gases
Gases include CO2, nitrogen compounds, sulphur compounds and minor amounts of chlorine, hydrogen aﬂd argon.

are light eolowred and rich in lighter elements such as silica
Acidic lavas I flow slowly with hea\yﬁqﬂmh;s_

form steep cone voleanoes
are hﬂﬁhlly colnllmd and rich in iron and magnesium

Basic lavas flow smoothly without explosions
[ form wider voleanoes with relatively flat

Tvpes of lavas

ar shield

iodic i Vulca which are known to and Jss e ol i i Lhe ful
Based on periodicity of eruption 2. Dormant volcand noes are known to erupt signs of eruption in ure

. M1, Kilimanjoro
MMBW aetive signs of eruption are called extinet

1. Shield Volcanoes these voleanoes ave ool steep
thiy ar o by low e plosis
lava moves in the form of a fountain and develops Into einder cone.

characterised by eruptions of coaler and more viscons livas than asalt.

Types of volcanoes

Voleanism

2, Composite Voleanoes [ also called ns Strato-vokanoes
often resalt in explasive cruptions
Based on form mist explasive type of valeanoes

3, Calderas during explesive eruption they collipse oa themselves rather than building any tall strocture,
eollapsed depressions are called calderas.
These volcanoes outpour highly fluld lava that flows foe long distances
4 Flood Basalt Provinces l s ividual flows may extend for husdreds of ki with thickness of around 5o metres,
| Dreccan Traps covering msost of the Maharashia platen i n larger Aood hasals provinee

5. Mid-Ocean Ridge Voleanoes Valleanaes in the nocanic arens
mountains af south America to Alaska
Aleutin slands 1o Tapan
1. Circum-Pacific belt Philippines
Indanesis
Most voleanoes are found in three well defined belts Hew z.:::f.mm
2. Mid-World Mountain belt [ sviavmar
. African Rift Valley belt Hivnalayan region
Voleanoes in India There is only one dormant voleano in India located at Nan:u]{dsm in Andaman and Nicohar Islands..

Distribution of volcanoes

Voleanoes oceur along coastal mountain ranges, on islands and in the mid-oceans.
Muost of the active voleanoes are found in the Circum-Pacific region and hence called as *Pacific Ring of Fire’

Most of the voleanoes in the African rift valley are extinet

Mt. Cameroon is the only active volcano in Central West Africa
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Waves generated by the earthquake are called seismic waves

Study of earthquake is called Seismology,
L. in crust is around 2-8 Km per second
i Speed of seismic waves
Basics .{ in mantle is around 8-13 Km per second
Seismograph
B Aceelerometer
Instruments used Lo measure seismic waves -
Geophaone
Hydrophone
The velocity of waves changes as they travel through materials with different densities.
Characteristics Waves travel with higher velocity in denser materials
Waves change their direction as they reflect or refrt across materials with different densities.
generated due to the release of energy at the focus
Body waves travel through the body of earth in all directions
P-waves are Baster and are the first to arvive at the sarface
1. M}" waves alsa culled as primary waves
Pwives [ Powavesare smir b sound waves
Thesy vibmate purallel to the divection of waves
Earthquake Waves Ty traved throsagh gameons, Boid and scid materiak
Twn types 5-mwmnt1_haal_r_|‘_gmwl_m e lime lag
llwum_u__lmudugmu
P—— ‘they can travel anly through solid materials
S—WNNVI!H!N_@_EE%_‘!M”m&uhrw!hewarulimlim
3\-@9;&3!\! e dlestructive than P-waves
Seismic waves used by selentists o understand the strocture of the Isteriar of the s,
basby warves interset with the surface rocks and generate new set of waves called surface waves,
2, Surfacewaves ——
—{ Surface waves travel along the surfsce.
areas where the earthquake waves are not reported
~ for each earthquake, there exists an altogether different shadow zone.
Powave shadow zone
Shadow Zone

New Secion 1 Page 15

2) shadow ones of S-waves
seismagraphs located within 105* from the epicentre, recorded the arrival of both P and S-waves.

seismographs located bevond 145* from epicentre, recorded P-waves, but not S-waves,
ohservations zone between 105" and 145" from eplcentre s the shadow zone for both the types of waves.

entire zone bevond 105° does not receive S-waves
“The shadow zone of S-wave is much larger than that of the P-waves_
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Earthguake releases energy, which generates waves that travel in all directions.

Earthquake resu!

Its from the underground movement along a fault plane or fr

volcanic activity

i. Rocks along a fault tend to move in ite directions.

il. Bul the overlying rock strata presses and locks them together

Origin Process

jil. at some point they overcome the frichon and the blocks get deformed and shide past onesnother abruptly

iv. This results in the release of energy, and the energy waves travel in all directions

Focus/Hypocentre The paint where the energy i released i called the foeus of an sartheuake or hy pocentre.

The point on the surface, nearest to the focus, is called epicentre,

Epicentre | 1t paines diveetly shove the focus.

Terms

] 1t is the first poeint to ex perience the waves.

Magnitude of eartt ¥ CQuantitative measure of the size of the earthquake at its source

severity of earthquake shaking

high intensities near the epicentne

= = { intensity is variable aver the area affected by the earthguake -
kower

¢ from the

1. Tectonic earthquakes due to sliding of rocks along  fault plane.

2, Voleanic earthquakes fined to areas of active

5. Collapse earthquakes

Tvpes of Earthquakes

due to intense mining activity

4. Explosion earthquakes due to the explosion of chemical or nudear devices,

Earthquake

5. Reservoir induced earthquakes earthquakes that oeeur in the areas of large reservoirs

Measurement of earthquakes

Earthquakes are measured using a device called Seismograph

Earthquakes are scaled either according to the magnitude or intensity of the shock,

known as the Richter scale.

Richter Magnitude Scale measures the amount of seismic energy released by an earthquake.

1) Magnitude scale

Richter scale is a hase-10 logarithmic seale developed hy Charles Richter and Beno Gutenberg

magnitude is expressed in absolute numbers, o-10.
is i using a descripti le called Modified Mercalli Tntensity Seale,
2] Intensity scale “The intensity scale takes into account the visible damage caused by the event.

The range of intensity scale is from 1-12.

Movement of Indian plate towards the Asian continental plate at the rate of 45 mm per vear

Causes | Ratation of Indian plate in anticlockwise direction.

Earthquakes in India

Seismic zones of India Fome - 1V - High damage risk zone

| Convergence of Indian plate with Tibetan plate
Zane - 11 - Low damage risk zone Andaman and Nicohar islands
Zone - 111 - Moderate damage riskone | parts of Kashmin

l Western Himalayas

Four zones Indo-Gangetic plain

Voleanic landforms

Jammu
Kashmir
Furjulb
Faome - V - Highest risk sone Himalyas
Zaone | hias been removed Northeastern states
Rann of Kutcheh

sill aflat (usunlly' ) mass o( _wnmu M_h&ween two layers of older sedimentary rock

| Dyke  aveticalintrusion of igneous rock cuting ncross existing layers of rocks
Laccolith

Intrusive Forms a mass of igneous rock, typically lens-shaped, that has been intruded between rock strata causing uplift in the shape of a dome

Lopolith _a large saucer-shaped intrusion of igneous rock.
Phacolith Asmall lenticulag igneous intrusian, shaped by folding in an anticline

L Batholith vargesmass offirusiveigncous rock eleve o have sokdiied deep whlin the earth
Crater
| Gindéreonss

____Ashflows

Extrusive forms  Lavaflows

Crater lakes
Calderas
| Parasitic cones

Weathering is the gradual disintegration of rocks by the combined action of exogenic and endogenic forces of earth

Weathering el

Sy

Basics

wind, temperature, rainfall, frost, fog, ice etc...

Weathering contributes significantly to soil formation

Various processes of weatliering helps in producing different colours and properties of soil

disintegration of rocks without any eieﬂla! change

P 2 disi ion of rocks by ion and ion of the rocks due to temperature variations
§ 5 1. Block f ——— = = =
1) Physical Weathering —=={ _high diurnal range of causes successive expansion and cor of the rocks
Weathering 2. Exfoliation peeling of rocks due 1o intense heating of outer layers of the rock
3. Frost Action alternate freezing and melting of water inside the joints of the rocks, splits them into fragments

change in the rocks through formation of new compounds

Chemical include oxidation, hydrolysis, and acid soluti
1. Oxidation pheric oxygen reacts with the rock to produce oxides.
Types 2) Chemical weathering Carbonaft
2. removal of rocks through carbonic acid
3. Hydration absorption of water by the minerals of lhe rock
volume of the rock increases and the grains lose their shape
4. Solution dissolution of minerals in water

Plants contribute 10 both mechanical and chemical weathering

1. Plants
“*—‘MM* dlsintegrates the rocks

Hooves of animals break the soil and thus assist soil erosion

3) Biotic weathering <didscasbion
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2. Animals Burrowing animals like earthworms, rats, rabbits, termites and ants breakdown the rocks
1 Earthworms can convert 10 to 15 tonnes of rock mass into good soil and bring it to the surface
3. Man Man breaks lot of rocks for construction, agriculture and mining activities
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at specific periods

Definition R 1 of soil at a greater rate than its repl by natural ag is called soil
L Wind E Winds carry away vast quantity of fine soil particles and sand from deserts and spread it over adjoi Itivated land and thus destroy their fertility.
Soil Erosi - ‘Thar Desert is spreading wind erosion over parts of Gujarat, Haryana, Punjab and Rajasthan.
L ET0sI0n. 3 Sl Water when moves as a sheet takes away thin layers of soil
'[ypes - common along the river beds and areas affected by floods
3. Rill Erosion Removal of surface soil by running water
Water moves as channels down the slope and takes away the soil forming gullies
4.Gully Erosion | These lands are called bad lands or ravines.
| Ravines are common in Chambal and Yamuna river basins in U. P.and M.P.
The gradual and fc ion of is called i 1 drift
Facts Conceived by the German ist Alfred Weg
Indian sub i has broke s aw-y from Gond land during period
About 280 million years ago, there was a super inent(entire land of earth) called Pangea
The huge water body g the Pangea was Imownuhnlhahsl
Continental Drift theor ———ree
thioocy Pangea broke into Laurasia (Angaraland) and Gondwanaland in the Carbonife period
Continental Drift Both of them drifted away and in between ashallow sea emerged known as Tethys sea.
1. Jig-saw-fit of i Coasts of continents could be fit like igsaw puzzle
2. Geological similarities
3. Coal and V ion evid South America, Africa, India and Australia were together in geological past.
Evid for Continental Drift study of direction of magnetic fields in sals aligned during their
4. Evid from pal i l Magnetic minerals in magma lik ite ete... get aligned with the magnetic pole of the earth
| 5.8eafloor spreading |__ confirmed the theoryof
6. Glacial deposits
i. Solid mantle and upper crust together forms the lithosphere.
P ii. The lithosphere is broken into several blocks known as plates, which moves over the Asthenosphere(molten mantle)
iii. Plates move due to Cq | current initiated by radio-active ls, 100 to golﬂbdmnhegurfm
iv. Plates move ly with relative direction of called as plate tectonies
1. Eurasia and the adjacent oceanic plate
3. India-Australia-New Zealand plate
1. 7 major plates 4- Pacific plate
5. North American plate with westeen Atlantie flooe d from the South Americun plate slong the Caribbean iskinds
6. South American plate and with ic floor separat the North American plate adong the Cardbean slands
— ica and the di ni plate
() Coces plate : Between Central America and Pacific plate
Plate tect Plates : | (i) Naza plate : Between Scuth America and Pacifc plate
2. 20 minor plates iy (i) Arablan plate : Mustly the Saudi Arubian lundnsass
- > () Phillppioe plte : Between the Asiatic and Pacifc plate
() Caroline phate : Between the Phiippine aod India piate (North of New Guinea)
(vi) P plate : North-east of Australia.
‘The major and minor plates logglhereoulhule the whole surface of the earth

Plate boundaries

Definition

mmlspmim fon at the contict-zone of crust leading to fracture
’ﬂmwmmmhm A‘ zone called f ion”
Cmmnmnwnhummnmemm-mdmmmwn@n
i. When both are continental plates, collision leads to mountain formation

(i) Divergent bound:

Ji i ete...)

(ﬂ)(bnvugm‘ dary il. When both are maritime plates, then the collision leads to fc of trenches and Island volcanic

iii. When and maritime plates collide,

plate subdues the maritime plate forming volcanic landforms

In all three si surface area is reduced, therefore, this is also known as “zone of destruction”.
Transform fault is the one when two adjacent plates slide past each other

Path followed by a river is called its course or its valley.
The course of a river is divided into three sections

Begins from the source of the river in hills or mountains
Weathering leads to formation of V" shaped valleys.

gorges, rapids, des and waterfalls are also formed
A canyon is a very deep gorge e.g. Grand Canyon of Colorado river

1. The upper course or the stage of youth

(iii) Fracture or form boundary fault mdm\mthunvwwl&qnmwwmmhu
l “There ks ne of areas and hence, it is known as “zone of preservation™.
Earthquakes and Vol are widely distributed and concentrated along the plate boundaries

River

River course

Brahmaputra and Indus forms deep‘gprps( ie. a river valley with almost vertical sides) in India
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2, The middle course or the stage of maturity

Lateral corrosion widens the V" shaped valley.

J,__._____
Alluvial fans and Meanders are fwmu-d :lnng the course

3. The lower course or the stage of old age

Hﬁvy ition of sedis mlowzrphnu

Floodplains.()x -bow lakes, Deltas, Levees and estuaries are formed

(1) large amount of sediments
Favourable conditions for Delta formation ::mmﬁ:::m e
(4) no strong current at the river mouth
Ganga-Brahmay Delta is the largest delta in the world.
Facts River discharge its mterduough several channels called distributaries.
Tributary is a river or ng into a larger river
Rivers emptying into sea with the shape of a gradually widening mouth cutting deep inland are called estuaries
Narmada and Tapi form estuaries when they join the Arabian Sea.




New Secion 1Page 20



Artesian well water rises ically under its own pressure to the surface

Springs Springs are surface outflow of ground water through an opening in a rock underhydraulic pressure.
Springs with hot water outflow are called hot springs
occurs in areas of active or recent vuleanism.,

Hot springs — Jamma sl
Water forms Himachal Pradesh - Manikaran in Kulu Valley, Tatapani near Shimla
Jharkhand - Rajgir and Sitakund
Hot springs in India Lbad My
| heam
lhrynusdn!
Und d . Springs emitting hot water and steam in forms of f ins or jets at regular intervals are called geysers
nderground water - .
—{ water is forced out by steam at intervals.
and Landfo ris outby pressure at inf
The distinctive topography formed due to the action of underground water in lime region is known as Karst topography
Sink holes A sinkhole is a funnel-shaped depression in a region of limestone or chalk terrain
on the surface “They are cylindrical in shape lying underneath the sinkboles at some depth
surface streams often enter the sinkholes and then disappear underground through swalkow holes
Landforms Caverns arc i i vities in bedrock formed by the corrasion of limestone
Caverns. Dehradun in Uttarnkhand
Caverns in India Almora in Kumaon Hhuhyu
Kmm-rhctlnnhprh
underground Solid conienl depasitional features hanging from the cavern's roofs are called stal
—{ They are formed by the evap of water i * in solution
Mmﬁpﬁnheﬁ“ml&ﬂmdlhmmcﬂd tala
—-—-{ They are formed by the evaporation of water dripped from the stalagmites containing limestone in solution
i (i) Mush: Rocks Erosivn of stratified rock with alternate biyers of hard and soft rock
1. Erosional landforms Gy Wind -~
{_ ) Wind Broded Basins i isalated heap of free sand
Wind landforms () Send b —{ nt dunc
(b) Self Dios loog, narrow ridges of e dircction o winds
2. Depositional landforms Common in Thar desert
—— A fime-graed of cay and silt deposited by the wised
e (o gty i e
'Wind and Sea wave P Tanpact of the sea waves erodes the lower part of ccastal rocks moro rapldly than the upper part
landforms | " e upper part of the ruck projocts out towards the sea and fall into the sea under Its own weight, leaving a vertical wall called c3f
1. Erosional landforms & e clow e lowee par o the rock leeding o the ormation of cves.
\\ (i) Sea Arches
(M&l!ndm
Sea wave landforms () beach
(i) Sand Bar dapcilon i smind ) growil M vy Seenes sl Som PP
2. Depositional landforms (i) Spit one end of sandbar extended into the sea is callod  spit.
ends of sandbar join 1o enckse & part of the sea water between the eoast and the bar forming a lake of saline water called lagoon.
() Lagoon lngooes are also formed by wave erosicn
1 i Vembanad lake in Keras
——-—{‘ Chills and Rulicat lakes
P ly snow d regions are called vfield:
Snow lates and icts to form Glaciers
P s Snowfields occur in polar regions and on high mountainous areas.
Snowfields are always found above the snow line( v line above which there is p snow)
_MM
. amount of snowfall
Factors affecting snow line are '_—V dirvction of winds
| slope of the land

Glaciers and Glaciers

great mass of ice moving under its own weight is called a glacier.

Velocity of glacier is very low and it moves from a few centimetres to a few metres in a day.

e N AMhMm&v‘ndhﬂhanmﬂM’.
Typesof Glaciers [y n At e

landforms
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mas of o awovlng o from the high montaioos reghons (nto valleys b called n valley glacier

Glacial landforms

Valley glaciers
LN bvor callex] am tmonnit ik ghacker
‘The longest glacier in India ks the Sinchen Glacier in Knrakoram range which ks 72 kilometres long
Glaciers in India | Ganga rives i oh lacker(a5 Km long)
l Yomuna o&mlfmmmﬂd-hr
(i) Cirque el shaped depression a the head of a valley or o & moantainskde, farmed by glaclal eroskon.
1. Erosional landforms (ii) U - shaped Valley L e N i MY el
Th-uh-muhhdyw}ihmﬁnud—rhvmu!dn
| (i) Hanging Valley Valley of the tribatary glhicker hanging dowinweards at the paint of its conflaence with the main valley is called n hanging valley.
_ Deposks of glackens are called as morsines
(i) Terminal morine Glacir deposits at the oo of the valley glocket in the form of n ridge i called terminal maruine
| () Terminaimaree  (—
2. Depositional landforms (if) Lateral moraine Depasits an either side of a glacier is called lateral
| () Medialmorsine __ eraines formed onthe conflunes oftweo giacier are culled
(iv) Ground moraine

Mﬂwhmmwtﬁwm“ﬂwm
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Ocean basins and
submarine relief

The shallow submerged extension of continent is called the continental shelf.
The width of the continental shelf ranges between a few kilometres to more than 100 kilometres

The continental shelf off the eastern coast of India is much wider than that of the western coast.

i. erosional deposits of cecan
(a) Continental shelf Formation of continentalshelf [ i depusits of rivers

Largest continental shelf: Siberian shelf in the Aretie ocean(1500 Kms)
Abundant in fishes E

Economie importanee Minerals such as sand and gn?vd_
Petroleum and uatnralugu

The steep descent of the seabed from the continental s-h-u]f to the abyssal zone

Inclination of continental slope is around 5 degrees.
(b) Continental slope Tt extends between the depth of 180 to 3600 metres.
Sea life such as plankton and fishes are far less ﬁene than on the i | shell
1i v deposits on the conti | slope gives rise to formation of continental rise
Ocean Basins Connects the continental slope with the Abyssal plains
(C) Continental rise it represents the final stage in the houndary hetween continents and the deepest part of the ocean.

continental rise consists mainly of silts, muds, and sand, and can be several hundreds of miles wide
Abyszal plains are extremnely flat and featureless plains of the deep ocean floor
(d) Abyssal plains Abyssal plains cover major portion of ocean floor hetween the depth of 3000 m to 6000 m

It is a major reservoir of biodiversity
These areas are the deepest parts of the oceans
They ocenr at the bases of continental slopes and along island arcs

Trenches are associated with active volcanoes and strong earthquakes

They are significant in the study of plate tectonies

(e) Ocean deeps or trenches
Pacific ovean has maximum number of b
som: )
Deepest trench Mariana trench IM
. Deepest point: Challenger deep

Location; South pacifie ocean
Dneepest point: Horzon deep
Mountain systems heneath the ocean waters are known as submarine ridges.

Steepest trench Tonga trench

They are linear belts occurring near the middle of the oceans and are also ?ued mid-oceanic ridges.
1. Mid-Oceanic Ridges ‘These ridges are intersected hy faults.
The Mid-Atlantic Ridge is the largest mid-oceanic ridge running north to south in Atlantic-Ocean.

Earthquakes and Volcanic erupli oceur 1 tly in mid ie ridges
- N Submerged voleanoes with sharp tops called seamounts

2.
Sul ine relief —{ .. Hawaii and Tahiti Islands

A flat topped seamount or inactive voleano flattened by erosion and eovered by water is called Guyot

3. Guyots
—{ more thai 10,000 seamoints and guyols exist in the Pacific Ocean

Submarine canvons are deep vallevs eut across the continental shelves and slopes

4. Submarine Canyons
l_ e.g, Godavar eanyon, Hudson canyon

5. Atoll These are low islands found in the tropical oceans consisting of eoral reefs surrounding a central d

Salinity is the measure of total content of dissolved salts in sea water
Basics Salinity is calculated in grams per kilogram and expressed as parts per thousand(ppt)

Sea water with salinity of 24.7 % is demarcated as brackish water.

i. Evaporation

Outflow of rivers
iv. Freezing and thawing of ice
v. Wind

Factors affecting ocean salinity

Ocean Salinity
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r_\i Ocean currents
vii. Temperature
viii. Density
Einily in open ocean ranges between 33% and 37%
Salinity in landlocked sea is as high as 41%
Salinity decreases in northern hemisphere because of the influx of melted water from the Arctic region

A 1%

2 ity of northern hemisphere is higher than southern hemisphere
The highest salinity is recorded between 15° and 20° latitudes
The average salinity of the Indian Ocean is 35 %
Distribution of salinity The low salinity is observed in the Bay of Bengal due to influx of river water by the river Ganga

Salinity increases with depth and there is a distinct zone called the halocline

High salinity seawater sinks below the lower salinity wnterjwhich leads to stratification of ocean waters
Arabian Sea shows higher salinity due to high evaporation and low influx of fresh water.

Maximum salinity (37 %) is observed between 20° N - 30° N and 20° W - 60° W.

The North Sea records higher salinity due to more saline waterrb;élrlgl‘;l by ihe North Atlantic Drift

Baltic Sea and Black Sea records low salinity due to influx of river waters in large quantity.
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the of surface water &k gradually from the equator towards the poles
‘The mean annual in tropical "C) is higher than polﬂ(lE'C)

receive more heat than southern hemisphere.,
{H) Unequal distribution ofland and water . ro el meerextestofand ' northern's than sauthern hem

(i) Latitude

Factors Affecting
5% 15 L& A A winds blowing from the land towards the oceans drive warm surface water away form the coast
Temperature Distribution (i) Prevailing wind (This resuliin the = T g T
warm ocean currents raisé the temperature in cold areas while the cold currents decrease the in warm ocean areas.
(iv) Ocean currents
_..___.._..__.._L eg 1), Labrador 1 1)
Ocean temperature ‘The process of heating and cooling of the oceanic water is slower than land
The maxil p of the oceans is always at their surfaces

T m in the low latitudes record relatively higher temperature than the open seas

| inthe high lattudes have lower temperature than the open seas

Facts The highest temperature is not recorded at the equator but slightly towards north of it.

The temp falls very rapidly up to the depth of 200 m and decreases gradually thereafter

Region below the sea surface from where, there is a rapid d in temp is called th li
22°C at 20" ltitudes

The average temperature is 14° C at 40° latitudes

0" Cnearpoles

Tides are periodic rise and fall of the sea level due to the attraction of the moon and sun
Tides are g d by the gravitational force between earth, sun and moon
Flood tide The incoming tide towards the hndkullreifburx!u&orhllh tide,
flood tide is a high tide
Tide going out or withdrawn, is an ebb tide (low tide).
ebb tide is a low tide.

i. Spring ndej Genc‘r-ated.when the sun and the moon are in a straight line as on a new moon ora full moon day.

Basics

T s of Tides 'fom-onhelunnnddlemounwllmgmghunthemmmmmtumc i d spring tide
ii. Neap tide During the first quarter and the third quarter, the alvﬁnllonal force of the sun and the moon is at right angle
ii. P At this time, the two pulls ing each oth d i c-..mbﬂ"lfowu oducing a weak tide called as neap tide
. ) . il ion of the sun, the moon and the earth in relation to each other(Straight or t angle)
Factors affecting the size of tides ————— S —— xsh Right sy
~ _ii. Variation of di b the sun and the moon from the earth

1. Tidal power
2. Increased fish catch during the new and full moon days
3. Desiltation of river h
4. Increased impetus to the ships at tidal bores
Moon exerts twice the gravitational pull of the sun on the earth.
Coastal areas experience two high tides and two low tides per day
Enclosed water bodies experience only one high tide and one low tide per day called as diurnal tides
Facts Regular interval between two high tides or between two low tides is 12 hours and 25 minutes
Each day the high tide arrives about 51 mi later than on the previous day due to delayed rising and setting of the moon by 51 minutes.
Gravitational ion of the moon is more effective on the earth than the gravitational attraction of the sun.

Highest spring tide occurs when the moon is closest to the earth

Advantages of tides

The steady flow of ocean water in a prevailing direction over great di
Facts The average speed of current is between 3.2 km to 10 km per hour
Ok Guiraiite with higher speed are called stream
with lower speed are called drift
‘Warm currents flow from equtorill regions towards poles
‘Warm currents The areh e tect
ave Um‘m mlll'!
Types of ocean currents <y e
Cold currents flow from polar regions towards equator
Cold currents
They have lower surface ter
Ocean currents mmudﬂ:ﬂ) varies with temperature.

Thchdrrtbﬂuweﬂlumdwuﬂ l.hebserwilbelhdemuy
— Warm and less dense waters of the equator moves towards the poles
i Change in density Cold and high dense waters of the poles move towards the equator,
Higher salinity Intnaslt_sed_enﬂy uﬁh:mandthevmermlu
Salinity I Water with lower yﬂammlhtnr{ndtbhdudhly water.
Water with higher salinity flows towards the less dense water.
Ongm and circulation oy Ocean water is affected by Coriolis force and follows the Ferrel's Law.
ii. Rotation of the Barth clockwise direction in the northern hemisphere.
Ocean currents follow
O [ ami-clodkwise directan in the southern hemisphere

Ocean currents change their direction according to the dunge in the direction of winds in the latitude
Ocean currents follow the direction of pl vinds such as cli rlies ete..

iii. Direction of planetary Winds ¢
& !

Labrador current(cold current) L . \,f: i . - Norwegisa curress
1 ns t / oure { Cumary curs
South equatorial current(Warm current)._ jeins ~ —A- ‘%
* Bruzil Current

Atlantic Circuit giela Qlirrow
West wind drift(Cold current) B e f
. . —— " Falkland current

East G Tand (cold current)

Gulf stream
Currents of Atlantic Florida current
ocean North Atlantic drift

Canary current
Significance of Atlantic currents Guinea current

East Greenland Current

Cold currents
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Atmosphere consists a mixture of different types of gases
Nitrogen - 78.08%
Oxygen - 20.95%
Argon - 0.93%
Carbon dioxide - 0.036%

Neon - 0.002%

- Helium - 0.0005%
) 1. Gases Krypton - 0.001%
)/' Xenon - 0.00009%
[ Hydrogen - 0.00005%
/ Nitrogen and Oxygen together makeup 99% of the gases of atmosphere.
//’ 99% of the total mass of the atmosphere is confined to the height of 32 km from the earth’s surface
| Carbon dioxide and water vapour are found only up to 9o km from the surface of the earth.
/ Oz Tt is limited to the ozone layer found between 10 and 50 km above the earth's surface
JOIM] | e at———— "~ 4 =
/ —{ acts as a filter and absorbs thel\llraﬂ-ioln rays radiating from the sun

Composition of

Atmosphere

\ . 2. Water vapour

| 3. Dust particles

Basics

Gaseous form of water present in the atmosphere is called water vapour.

Water vapour is the source of all kinds of precipitation.

oceans

Evaporation | rivers

lakes
plants

— Transpiration trees

living beings
Its maximum amount in the atmosphere could be up to 4 percent.
" Maximum amount of water vapour is found in hot-wet regions
Concentration — e » e
}‘— Least amount is found in the dry regions
y

Amount of water vapour decreases lly from low latitudes to high latitud

It absorbs part of insolation from the sun and preserves the earth’s radiated heat

Significance .
4 Tt acts like a blanket allowing the earth neither to become too cold nor too hot,

found in the lower layers of the atmosphere

dust particles help in the condensation of water vapour to form droplets by sticking around these dust particles.

Atmosphere is divided in to five layers based on their temperature and density

g7% of the atmos phere is limited to the height of 30 kilometres.

Thermesphere

Kctibscam choud
o

Mesosphere

Stratosphare
Troposphere ©
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Kilrmdn line, at 100 km (62 mi), or 1.57% of Earth's radius, is often used as the border between the at
!mw\_-.q layer of the atmasphere

and outer space.

enels abaut 18 kms on the equator and 8 kms on the pales,
The tropasy ins roughly 8% of the mnss of Earth's phere,
Fifty percent of the total mass of the atmosphere is located in the lower 5.6 km of the ©

eurrents over the equator

e egquator
Depth of Trapasphere is masimum at equator than pales due ts 2. larges gravitational pull over the air at the pobes than Uhe sguator

4 larger cemrifugal forve at the equator
insolation a1 the equator

(a) Troposphere

All kindds of weather changes takes place within this layer
m e ——
grachially with altitude
. ™ empemture 4 the pate of 1°C for every 165 m of height,
The average mte of tfemperature change is about 6,5°C per 1000 meters, This is called the average lapse rate

becaise, traposphere & mistly beated through energy transfr from the surfice.

The upper limit or Transition zome of the here is called tro
-60°C over the equator

Temperature at the tropopsuse is

E:.—,-*c ver the pokes.
Only layer that can be aceessed by propeller-driven aireraft.
Extends about 50 kms from the carth surface
" Itis called as stratnsphere dne o its stratifieation into warm wpper Tayers and cold lower lavers,
Orone layer lics within th ok of the ceonc in Earth's stemasphers & contained in e siratmphere,

i remains constant up to the height of 20 kms
(b} Stratosphere Temperature . after 20 ks, & increses gradualiidoe to the presence of meone] with incrense in the height

This rise & is camses] by the absoeption of ultravilet radiation (UV) radiation from the Sun by the cnoe lyer
almust completely free of choods and atber foems. of weather
{ Weather related incidents o not take place in this layer.

T e tempe prfil 5 very stable I

‘The ai anntally witheut much d i irdeal for flying of aircrafis ighest layer that can be ascessed hy jet-paeredl airersf.
Extends upto 30 kms from stratosphers
Temperature goes on decreasing with increase in altitude.

1t is the enldest place on Earth and has an average temperatare around -Bg °C
() Mesosphere The upper limit of mesosphers is known as the mesapanse
Pl e novil eyl are the: highest eliuds in the atmosphers which are visihs fo the naked eve

Meteors fall and burn in this layer.
It is too high above Earth to be aceessible to aircraft and balloons, and too low ta permit orhital spacecraft.

Extends upto the 0 ks from the surface of the earth

This layer is completely chondless and free of water vapour.

‘Temperatote starts increasing again with ii:rm:lnu hedglit i this layer

Temperature inversion in the thermosphere oceurs due to the e
{il) Thermosph Lower part of the th here, from Bo o 550 k 1

re reflected back an the earth from this sphere
Sarmed due to the ionisation of atmosphere by solar radiation

s bore australis ¥ seen in thy I

{ onization in the mesosphere lngels ceases during the night

International Space Statian orbits in this laver, hetween 320 and 380 km

last layer of the atmosphere located above ionosphere

extencls beyand 406 km above the earth(thene is na houndary, merges with the auter space),

Density of air is very sparse in the exosphere
(&) Y} mainly compased af extremely kw densities of lypdrogen, heliom and heavier melecules of nitrogen, axcrgen and oz

exnsphere docsn't hehave like a gas, and the particles constantly escape into space

aurara horealis and ; in the lower part of the pxosphens

mast of ites arhiting Earth
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Incoming solar radiation through short waves is termed as insolation.

e Amount of insolation received on the earth's surface is far less due to E’:‘:ﬁﬂ
water vapour, dust particles, ozone and other gases present in the here absorb a small int of insolation
amount of insolati ived on the earth’s surface is not uniform, it varies from place to place and from time to time
Tropics recely maximum annual insolation.

of Insolati; i ly d from tropics towards the poles.
Insolation is more in summer than winter
o When the sun is aliost overbead, the rays of the sun are vertical, giving more amount of insolation st that place

(i) The angle of incid: ] When sun's rayx are oblique. anglo of incidence is small, resulting in less amount of insolation
w-wﬁ‘m-wmh here and | cted to greater amount of reflection and absorption of heat
Gt (ii) Durution of the day ‘e longer the duration of the day, the grester s the amount of insolation and vice versa

C\wdm’ﬂdnnmmmhm

i_!@ymwmn

(iv) ion of earth on its axis /3 degrees) varies the  of insolation recebved an various latitudes
Wmmﬂhslwumwuﬂhmwmihhu'hmnlm

i Radiati J 10 short 1o long wives.
Long ot heats up the ‘mmm' g short wave solar mdiation

. Conducth Conduction takes place when two bodies of unequal temperature are in direct contact with one another,
{ mum.ummm..am heat s transmitted to the upper layers in contact
Heating and cooling of the A ph g of th known
i, € i [mmm.mummu s the heat 10 the i
The convective transfer of enengy s confined only to the troposphere.
‘The transfer of heat through horizontal movement of winds is called advection

iv. Advection Diurnal vaciations in mid-latitudes are significantly affected by advection

Local winds such as, “Loo” is caused by advection

(iif) Transp of the h

L

Earth gets heated by receiving short wave energy and radiates the energy back to the phere in long wave form.
R 3 Portion of long wave radi is absorbed by carbon dioxide and the other green house gases and reflected back to the earth.
1e This it directly to the addition of energy to the atmosphe
ining energy is reflected back to space thereby maintaining the optimal perature of carth
Facts ‘The annual mean temp on the surface of the earth is always constant
Balance b insolation and ial radiation is termed as heat budget of the earth
* The amount of insolation received hmmm latitudes
Latitudinal heat balance fL tes an f heatat different latitudes
o ae oou “’h&uﬂmmwnlnnﬁrﬁeiﬂﬁwmwvﬂummmmhmmyom
Latitudinal variation ’7 Tropical region Amount of ceived is high h of radiation, resulting in surplus heat
Polar region Amount of i received is lesser than the amount of terrestrial radiation, resulting in heat deficit
Heat Budget il by atincephers
35 units are reflected back into space before reaching the earth’s surface -.-7.mh; by clouds
1 2 units by snow and ice
51 units reach the earth's surface ,"'
14 units are absorbed by 1 by the various gases, dust particles mduwlvnpnur
Let the incoming solar radiation be 100 units & uil Earth radietes back the 3 “,hmm,w,‘ww 34s are absoebed by the stmsphere
= A7qhdhdb|nuuw : “.'
radiates 48(14+34) units of absorbed naamnMu.m e /
_48e17=bsunits ...
| Total outgoing radiation: 6535 5\
f Angle of incids of sun's rays d dually from equator towands the
1. Latituds { m:‘:ou.b. higher - are found in tropical v«w and decrea wlu s the poles
Land gets heated and cooled more rapidly than water
Temperature is relatively higher on land during day and it is higher in water during night
4T and a6d Sea Contrast During summer the air above land has higher temperature than the oceans
During winter the air ab has higher than lands
Snow covered polar regions warms very slowly because of the large amount of reflection of solar energy
tion covered land does not get heated because of evaporation of water from the plants
Relief features such as ins, plateaus and plains affect the distribution of tem
B . Ak Temperature decreases gradually from the sea level
m::: mﬂf‘lgfnfz; Factors 3 Reliefand Altitud The air at lower altitude is warmer than that of higher altitude because of its closeness to the heated surface of the earth
temperature Rate of decrease of temperature also varies with time of a day, season and location
4. Ocean Currents WarsyGirredls and cold listributes the dingly
5. Winds d fer heat from one region to another through advecti
4 vegetation cover absorbs much of sun’s heat and prevents quick radiation from the earth
6. VegetationCjer, —{ Annual range of o eq mpo:: .bwiq}q while in hot deserts, it s as high as 38°C.
Black, yellow and soils absorh more heat than sandy soils.
2. Natuge of tiigoil { Heat :hlu med.ym:ily from sandy soils than from l::k. dlayey soils
Amount of insolation varies with the An;]eoﬂ!:e_s!ppe and its
8. Slope and Aspect I Temperature in gentle slopes is higher than steep slopes

southemn slopes of the Himalayas are warmer than the northern ones
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Distribution of temperature on earth’s surface is uneven

lines on a map joining the places of g ndmdwmlrwlmdhd h
Isotherms [ l-oﬂmucmul-rndwldply-pedllnmmmmhcwmdnelnhuemdmlnmw‘ isph
| tsotherms are imegular and closely spaced in northern hemisphere due to large expanse of landmasses.
2 Diffe between the average 'mwwmem&dmbnkmum"unlmnu— of temperture
Basics 1 range of e is higher in the interior part onti h“emdhkhhllhdudﬂwnmhmhmlqhm
Annual range of temp rkh lnsiﬂ-mlhﬁﬁ'c.ﬂwll;bmlnw:lmpm P ..themﬁ}ruggiph:(dmlhlmrpmolluh
Equatorial mgions have insignificant annual mnge of temp Aoe the year
Warm and cold ocean currents influence the | -Y-ﬁumiy
| are most obvious in hern and hern hemisph duﬂL
Latitudinal distribution of temp mmwer!hesurﬁceofﬂ:euﬂhhuﬂed i | distrib
Sun shines vertically overhead near the Tropic of Capricorn
Summer in southemn hemisphere and winter in northern hemisphere
Landmass of northern hemisphere s cooler than oceans
Janulry mmmﬁ-
High ‘.;kg-_d three regions East-Central
(a) Horizontal distribution | m-.-u.....s.r

borel towards poles when they oross the cecans in northern bemisphere and towards equator when they cross the lndmasses

[sotherms [
esd towards equator when they cross the i hern hemisph d s when they cross the

Sun shines vertically overhead near the Tropic of Cancer

p———ry and wiaher T I
High found in the entire northern
July Isatherm of 30°C passes between 10° N and 40° N latitudes
ummnmmdsthumvummmmlmlm.mmmmmmwmm
boad towards  towneus ke whie cromaiong i sethers bembsph
L———_{ Mlmwﬁ-wumm d ds equator whil I southern b
Temp: dually with altitude in troposph
A . Rate of d in troposphere is 6°C per km, ding to the tropop
(b) Vertical distribution " E——— R A
This vertical gr of temp is called stanc P or normal lapse rate
Actual lapse rate of temperature does not always show a decrease with altitude,
A lous i in tempg with height in the troposph
Step 1: quick madiation of heat from the earth’s surface
Step 2: quick mdiation results in cooling of the air near the earth's surface
Process Step 3: upper layers which lose their heat not so quickly are Iy warm
©) 'l‘empgrature Inversion Step 4: cooler air is near the earth and the warmer air is lhovﬂ_luveubn)
Result: Normal condition in which de vith i height, is reversed
The ph of i ion of temp is observed lly in i valleys.
Farmers cultivate on upper slopes and avoid the lower slopes of the ins to escape winters frost
A heric pressure on the surface of the earth is not uniform, it varies both vertically and horizontally
Facts An isobar is a li ing points that have equal values of pressure.
On an average air pressure decreases by 34 millibars per 300 metres increase in height.
Cooking in high i muhhhmlmbumhwpmmmdummemmdmr;
‘The of ric pressure is known as vertical dis
lnmlversmmdenseduwm pressi pmuuwmdldnmofmhduuml»m
(a) Vertical Distribution Higher layers are less compressed and, hence, they have low density and low pressure
(|)T-u-rm-nnl‘lhulr
Three factors ds ine the air pressure of a gi lace and at a given time (ii) Amount of water vapour poesent in the sir
Distribution of (iii) Gravitational pull of the earth
atmospheric pressure The of heri over the globe is known as horizontal distribution of pressure
?nﬂwofudnnexpmthm-ddmdehmpmurpmmuorwwuupﬁhu
Pressure gradient is the ratio between pressure difference and the actual horizontal distance between two points
(1) Alir temperature
Factors affecting the horizontal distrib ofpressure | (i) The canth's rotation
(i) Presence of water vapour
— TBORINa verse relationship betvoen e e prosure.
(b) Horizontal Distribution The higher the air tempersture, the lower i the s pressure. e
(i) Al Temg Air pressure is low in equatorial regions and it is higher i polar regions BT —
Mnnﬂnﬂdhﬂmuhsﬁnﬂnﬂnjﬂmdhmnhhnbﬂlm
Earths R i “The earth's mtation generates centrifugal force, which deflects the air from ies sing a decrease pressure
R xhe 5 J\ k bpolar of the sub-tropical regions are created It of the earth’s rotation,
Alr with higher quantity of has hawer and viee
(iii) Pressure of Water Vapour | e —— o o ot

Important

e
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Inter Tropical Convergence Zone (ITCZ)

is the area encircling the earth near the equator where the north d southeast trade wind: together

¢z is known by sailors nll\s ihldmms
[TCZ moves back and forth across the equator following the sun's zenith point
‘When the [TCZ i situated north of the equator, the southeast trade wind ch: to a southwest wind as it crosses the equator.
Facts Longer term changes in the ITCZ can result in severe droughts or flooding
Pressure belts shift northward in July and southward in January
High pressure belts are dry while low p belts are humid
Step 1: iy ically on the equator ronz the year
—{  Step2: Air ge d rises over sl region and produces equatarial low pressure
(i) Ex iad Low Pressure Belt This belt is d dok zone of calm) due to its ervatic weather patterns with stagnant calms and violent thunderstorms.
. low belt extends from equator to 10°N and 10°S latitudes.
of wir is absent in region due to excessive heating and only convectio ts
Pressure belts Sub-tropical high pressure belts extend from the tropics to about 35' in both the
2 Bells Md-lmﬂhﬁmnhllmhmhhph)
—{__Soth s igh presre bk smthe heispber)
Step 12 Sun shines almost vcnhhmlhefm_-ammdm the year
mp::ummnd!h:-mulhwm
(ii) Sub-tropic High Pressure Belts 06525 Up v kot puation oo I doffodd Mnemrls ettty mar s rebati
Step 4: After becoming cokd and heavy, it descends into sub-tropic regions with high pressure
Pressure belts Regions of divengence Winds from thes diverge towards equiatorisl and ssbpolir kow pressure belts.
Calm conditions with feeble and variable winds are found here
“These belts or latitudes are also called horse latitudes.
Warm and dry conditions of horse Iulmdns-‘ sponsible for of deserts.
45"N Intitude and the Arctie Circle in the northern hemisphere(North sub-polar low pressure belts)
L(' 45°S latitude and the i the south h sub-polar bonw peessare belts).
(iii) Sub-polar Low Pressure Belts Winds from sub-tropical and the polar high belts converge here to produce cyclonic starms or low pressure conditions
X ‘l‘h-mn_-_oiegwy‘uhohmnpdnﬁmt
d polar winds result in the for of eyclones in the sub-polar regions
__High pressure s found in polar eglong
North polar high pressure belt(nocther hemisphere)
i i Belts
(iv) Polar High Pressure Belts 2 )
Winds from these belts blow towards sub-polar low pressure belts.
Tisis Horizontal movement of air in response to difference in pressure is termed as wind
Vertical movement of air is called air current
)P Aot Pressure gradient and speed of the wind is higher, if the diffe in air pressure between the two points is High
i) P -
————{ Pressure gradient and speed of the wind is lower, if the difference in air pressure between the two points is Low.
Factors aﬁ'ecting wind Winds get defk d from their original paths due to the deflection in wind directi Ewp!!lgguny'lwpnnnhnxk
northern hemisphere towards their right
Ferrel's' law - Corfolis force tend to deflect the winds in S a—————
Winds (i) Coriolis Effect 1 St iabare i
| Coriolis force is absent along the equator but increases gradually towards the poles,
Coriolis force is maximum at poles
(a) planetary winds or permanent winds
Types of winds (b) periodic winds and
(c) local winds
o Planetary or per winds blow from high p belts to low p belts in the same direction throughout the year
it e B e F O e ey
As the trade winds tend to blow mainly from the east, they are also known as the Tropical easterlies
Blows from sub-tropical high p areas ds eq ial low pressure areas
Also called as trade winds - ‘to blow steadily and ntly in the same direction’
) . North-east trade winds
i. Easterlies Trade winds |
o o cart oale inis
In northern hemisphere trade winds move away from the subtropical high in north-east direction
In hern hemisphere the trade winds diverge out of the sub-tropical high is the ial low from the southeast direction

Planetary winds

Winds that move pol d from the sub ical high p belt

N Westerlies

Also termed as antitrade winds due to their direction opposite to trade winds
thern h here are defl d towards left and blow from the north-west(North-west westerlies)

dies in the

Due to Coriolis force ¢
'

iii. Polar easterlies
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rlies in the hern hemisph deflected towards right in south direction(South rli
Westerlies blow with higher force in southern hemisphere than in northern hemisphere due to ab of land
Velocity of westerlies i rds south and b stormy. Roaring forties between 40° S latitudes
Based on their velocity towards poles, westerlies are classified into Furious fifties ;59'5 latitudes
Shﬁeh{!nii& in 60° S latitudes
Polar easterlies blow from polar regions towards sub-polar low pressure regions
{ picection Winds s frony { th :nonh—wea :: :mntheq hemisphere.
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The word "‘_‘_‘i'“"“". hu} been derived from the Arabic word “Mausim’ meaning season

‘The winds that reverse their direction with the change of seasons are called monsoon winds
Periodic winds Monsoon Winds During __ summer the moasoon winds blow from sea towards land
winter the mansoon winds blow from tand towards seas,
Monsoon winds are found in T, Pakistan, Bangladesh, Myanar, Sei Lanka, Narth Austrata, China and Japan
These are winds that affect local weather and are confined to the lower levels of the troposphere.
Land and sea breezes are prevalent on the narrow strips along the coasts or lake.
Sea beeers begins to devekp hefre o and generally reaches its greatest intensity during mid- day to late afternon
Sep 1 Mhnudbdw--nmm and high presurc.
Periodicand Local (i) Land and Sea Breezes S » kcal one prosre ares is deveoped oa land
winds aq;&.h::’_hyﬂgmuuu— froms the water sarface towands the kow presare lnnd sarface
Step 1: Daring might, the lnd and the uir above it cooks more quickly than the nearby water bedy
Land breeze Farmation J Sgiielind dovelops high promure aves whik the sea developma bow presmre e
Step 3 wind beins 0 blow from land (high pressure) towards sea (low presare)
Sty 12 Momntain shopes are heuted more thas uu\-ln-, flooe
Valley breeze Foematam Sp 3 ow over the shopes high in the
(ii) Mountain and Valley B J St 3: G i g e ke froms valiey soneards sk 1 valley bevese
Local winds Step 1: Aer sutne, the ragid rackation akes pace on the mountaie skpes
DT o boahe  pamion [ g ek s el e il e o ol T
Step 3 Cobd nad demse i of mountain slopes starts moving down towards the valley floor a3 maustaln breese
Loo are bot and dry winds
[ Mlow overthe porthern plains of odia aned Pakistan in the months of May and Juse
idgo ows from e they are usualy experienrd i the aicrnoren
Mlmq— mvu-lum-u't 1050°C,
(i) Hot Winds Fochn i stron, dusty. dry and warm local wind which develops an the keward side of the Alps
2. Foehn | The temperature of the winds vary from 15°C 10 20°C which help in mehing snow.
[  Fochn makes pasture kd ready for animal grazing asd help the grapes to ripe early
sk or oo eater i the hot and dry local wind maving down the easteen skapes of the Rockies in U15.A. and Canada
e [ They by in meking the smowe carie and keeping the grasslands car of scw.
Mistraks are cokd, dry and high vekaity Jocal winds originating on the Alps
(iv) Cold Winds 1. Mistral e towards the Medierranean Sea through the Rhoce valley
They briog down temperature hekn freezing, point in areas of their inflaence.
Air masses with uniform characteristics of temperature, pressure and moisture are necessary to form eyclones
Major regions forming air are the high latitude polar or low latitude tropical regions.
Types of Air Cold polar air mass
L_W__mn'_h'opl_ml air mass
The boundary line separating two air masses is termed as front
Warm front warm alr mass, moves upward over the cold air mass
Types of Fronts ¢ Colifin cold air mass advances faster and forces the warm air upwards
Facts o front fromtal surface of cold front is stesper than warm front

Cyclones

cyclones are rapid inward circulation of air masses about a low pressure centre
. Anti clowkwise in the northern hemisphere

ok inthe southern bemisphere_

Anticyelones
—{ Direction [y

1. Temperate or mid latitude eyclones
Types

A.nﬁcyclones are winds spiralling outward fmm ahigh pressure centre

Clockwise in the narthern hemlsphxre
o EyY  The southerth h

L
Temperate cyclones are formed along a front in mid-latitudes between 35%and 65° N and §

They blow from west to east and are more pronounced in winter season.
s . it
(a) Temperate Cyclones Major regions M
Cyclones 1 NoHEVVest Burope
Cyclone drizzling rain
ey Clowdy skies for her of da;
Weather conditions | [—_f tes for mumber of days
. sunny and calm
‘—(M
Tropical eyclones are formed along the zone of confluence of north-east and south-east trade winds.
This zone is known as the Inter Tropical Convergence Zone (ITCZ).
These are not extensive and have the diameters smaller than temperate cyclones
Mai . Sou estern and North Pacific Ocean
orieion p— e O,
L eel North Indian Ocean
South Pacific Ocean
(b) Tropical Cyclones o clear warm and cold fronts
nowell-defined pattern of winds
Cyclone energised by convectional currents within them
Weath diti these are shallow depressions and the velocity of winds is weak.
eather conditions high welocity winds and terrential rainfall mbirﬂo_creatr. disl;-uetivu storms
Anticyclones Tropical cyckomes are not accompanied by anticyelones
Tropical cyclones strike Indian coasts in summer and autumn months
Eye of Tropical cyclones remains calm and rainl

Proportion of water vapour varies from zero to four percent by volume in the atmosphere

The amount of water vapour present in the air affects standing crops favourably.
Amount of water vapour present in gaseous form in the atmosphere is called humidity
Facts dity indi npness or wetness of the air
Absolute h is variable and change fmmplgqgtoplmandwighd_mngeinﬂme
The capacity of holding water vnpour of an air i with the i inits

the degree of d

Humidity L

The temperature at which a given sample of air becomes fully saturated is called (he dew point or saturation point
Absolute humidity is the mtio of the mass of water vapour actually in the air to a unit mass of air, including the water vapour.

£ steotch It is expressed in grams per cubic metre of air.
\ Humidity of the air is expressed as ‘The ratio of the amount of water in

the air at a give temperature to the maximum amount it could hold at that temperature

i) Ee Ilumidity Itis expmued as percentage

The relative hulmdk\ of an air at saturation point is 100%
lnamndvmlhlrmpnnmdlh-lih_u-bmmwl'ﬂn'l'laddedlni

Relative humidity —
| decreses when thetemperature o the s increases oe when ess st ai s added to £
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ion is the change in state of water from liquid to gaseous form.

Heat required to nuvzu n’mlid into a liquid or vapour, or a liquid iato 2 vapour, without change of temperature

Latentheat | Latent heat consumed in changing water | form s released when water vapour changes into water ot ice.
I Enengy released during the release of lutent heat ch lnn!&c_i
Evaporation R loss of water from Jeaf and stem tissues of growing vegetation.
U { bined losses of maisture by o and is termed as evapo-transpinstion.
[0} of water bodies Rate of e aporst ko s higher over the cosats thas on the
) the rae o evaporstion ' more I semqnerthen i vy
Factors affecting evap i (i) Air moixture Arid o dry air ineresses the rate of evaporation.
(iv) Wind allows " P 1 kg il g delon sl
(v) Cloud cover Indirextly controbs th b pr e splace.

Condensation s the process by which atmospheric mter vapour dunyes into waterotlee uysuk
h ded in the here such as smoke, salt and dust particles

Evaporaﬂoqmﬂ The temperature of the air falls in two ways J‘ g due o istng of i aas D Bigher atitodes
condensation p— rrasrm—
Process | Step2:the air cannot hold the amount of humidity which it ding carlier at a higher
l Step 3: extra amount of humidity changies into water deoplets or erystals of ice
when dew point isbelow freezing point or0* ¢ — o
Lh’w
Condensation takes place in two si o
when the dew point is above freezing point L—~:
Condensation |
Deew is the timy drops of water that form om cool surfaces at night, when atmaspheric vapour condenses
...
it or mo wind
(i) Dew ¢
by
Frost is the depasition e crystals mmammmmwnm—mu
(i) Frost cmdensation of extra moksture Lakes plice i the farm of very minute particles of ioe crystals. .
the air moisture condenses direetly in the form of tiny erystal of ce.
Forms of condensation | Pront effce crop such a ptae,pess., pbes, g et
—— achoud of tey water deoplety suspesded in the atmosphere at or sear the eart's surface
| ¢ Limits vinilty 10 b extent than fog: stritly, with ity remalning above 1 Ao
— o thick coud of tiny water droplets susponded i th ot ox vear I
et Rentrcts visdily 1o gt extent than mist ey, roding ity to bebow 1 ki,
g oe Baze intensified ch s sk, dust, carbon sorxide. sulpbur diride and other fammes
(v) Smog
— T P o e s
el Clouds are visible mass of water or e purtices suspesded st a considerable akitude
| Liquid oe solid water acecunts for s than 10 purts per milion o the clood vokame
Facts Form of precipitation depends on the method of formation and temperature during the formation
/ (i) Drizzle Very light rain; stronger than mist ;h_n._leu than a shower
Drizzle is composed of fine drops of water with diameter less than 0.5 mm.
Precipitation (ii) Rain When the droplets of size 0.5 mm are widely spaced, then it is called rain.
P falling from clouds in the form of ice erystals
(ii) Snowfall | Condensation takes place below freezing point (-0°C) and the water vapour changes directly into fce crystals.

. Forms of Precipitation

L Snowfall is common in Western Himalayas lnd mid and high latitude regions in winter.
Sleet s frozen rain, formed when rain before fllllngon \hennh passes through a cold layer of air and freezes

(iii) Sleet
"= Its usually a combination of smal ice balls and rime
ofbepell:uoffmunnln.vd:enlhemamnmngrklnglkmmnulnshmnﬁnm umulonimbus clouds.

(iv) Hail di range from 5 mm to 50 mm and falls either isolated or in irregular lumps

and I ice.

Hailstones are composed of a series of al ing layers of

I rainfall is in ial region where it is a daily phen in the aft

(a) Convectional Rainfall

Types of Rainfall

Step1: wmﬁmeum‘lmﬁulnwmmhln vertical air currents
Step 2: air currents, lift the warm moist air to the upper layers of h

=

Step 3: temperature of humid air starts falling below dew point mhnuuusl) forming clouds

O

Step :dnudnuuuhnvylﬂnﬁllhn;uﬁlbhmln;andlhunder
phic rainfall vh airdl-mdcoolsayumla pographi barrier

d side of the i g less rainfall is cnlled rain-shadow region

Region lying on the |

(b) Orographic or Relief Rainfall
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Step 1: ahrbalndcndsmnmllwphwhm
Stepz:wfdhbebvrdmpdnlmddou&mfonmd

F

Steps.doudluunwﬂuptudnlaonlhewhd«mdnhpunﬁhemnhh range

(c) Convergence or Cyclonic Rainfall

Step 4: winds cross over the range and descend along the leeward slopes leaving less rainfall.
Convergence rainfall is produced where air currents converge and rise

Tropical regions the vertical lifting and mixing of ing air masses with ing tempe

Step 1: two large air masses of different densities and meet

Frontal Rainfall Step 2: the warmer moist air mass is lifted above the colder one.
Step 3: meﬂﬂmmmlkmmwlmdw&.whhhaumtmn\vm pour

Frontal nlnhlhmdnwdudmmumamlumln;mdmpenklfmlwholechyormnbnm
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land ives lesser it of rainfall than the

Facts | Precipitation decreases from equatonal region towards the polar region.
_] Coastal areas adj; to cold currents are drier than coastal areas near warm currents
. T regions receiving more than 200 em of annual precipitation
1. Regions of Heavy Precipitation | Bhuatorial coattal aress of tropical sone
Regions include g ——
i  Bignaindiods G iy wapusis s
regions receiving more than 100 to 200 ¢m of annual precipitation

T — 2. Regions of Moderate Precipitation [~ Eastern coastal regions of sub-tropical zone
pmipimtion l—v—_—‘{ Coastal regions of the warm ter zone
regions receiving more than 50 to 100 cm of annual precupltanon
PR X Interior parts of tropical zone
l—w—{imm interior parts of temperate zone.
regions receiving less than 50 em of | precipitation
Tropical, temperate and cold deserts of the world

3. Regions of Less Precipitation [

4. Regions of Scanty Precipitation S

Regions include Interior parts of continents
Western margins of continents along tropics Reason: ies become dry winds

Western margins of continents along high latitudes Reason: polar winds are cold and dry

Equatorial and tropical regions receive heavy rainfall due to highest evaporation
(i) Moisture supply Coastal areas have more moisture than interior parts of continents

/ Frigid regions have very low evaporation hence very scanty precipitation

Winds blowing from sea to land cause rainfall

Land bearing winds are dry
(ii) Wind direction Wiids blowisg from g5 higher to lower latitudes will get heated and give no rain
1

lower to higher latitudes get cooled and cause rainfall

Sub-tropical deserts have very little rainfall because they have off-shore winds
Factors Affecting Warm currents carry warm moist winds which cause rainfall

i istributi iii) Ocean currents
Rainfall Distribution_(iii) il {' Cold current carries cold dry winds without moisture which doesn't cause rainfall.

\\ (iv) Presence of mountain Mountains cause rainfall on the windward side and rain shadow on the leeward side

(+) Pressurebelts Areas of low pressure attract rain bearing winds
1 Areas of high pressure does not attract rain bearing winds.
Equatorial regions receive conventional type of precipitation throughout the year
(vi) Seasons Western parts of temperate lands receive cyclonic and Orographic type of precipitation through westerlies.

Coramandel Coast of India receives precipitation only in winter

Weather is the state of here at a particular place and time infl d by the i ion of el such as temp p wind, idity, heat, etc...
weather is expressed as sunny, hot, warm, cold, fine, etc... based upon the atmospheric conditions
weather changes very often
A place can experience different types of weather conditions in a year
The weather in some location averaged over some long period of time is called as climate

Weather

Climate average of these weather conditions is calculated from the data collected for several years
Climate of a region is 1 or less permanent.
A place can experience only one type of climate

Distance from the equator: The places near the equator are warmer than the places in higher latitudes
Latitude Ver;i;a ;ays in equnomlrepons;re concentrated over a small area than the slanting rays in bi@q_lntiludg
Lower latitudes receive higher temperature, as the \'emcalrays p'a;ts' hrough a shorter dis . ce in the atmosphere before reaching the earth's surface.
The temperature decreases with altitude
" Coastal regions have low range of temperature and high humidity due to modcrutmg effect of the seas
Distance from the Sea Moderating effect of seas: slmr h;atmg and cooling of water in seas positively i the temp and humidity
Interior regions of the do not experience the moderating effect of the sca and have extreme temperatures
The places far from the sea or interior regions of continents have higher range of diurnal and annual temperatures
On-shore winds bring the moisture from the sea and cause rainfall

Off-shore winds coming from the land are dry and cause evaporation
cm-nhon summer monsoon winds bring mins

Altitude

Prevailing Winds

Indieg { winter ulmh are dn‘—'
ns with cloudless skies experience higher of temp
LS ;Remo ith cloudy ski e ma‘:h mn? Jre
X 1 with cloudy skies experience small range of temp
Factors affecting Winds blowing over warm current carry warm air to the interior and raise the temg ure of the inland areas

climate

Winds blowing over cold current carry cold air to the interior and create fog and mist
Warm ocean currents raises the temperature in coastal areas and also:auses rainfall
Cold currents lower the temp in coastal areas and causes fog
mountain slopes facing the sun are warmer than the slopes facing away from the sun
Gentler slope raises the temperature of air above them
Steeper slopes lowers the temperature of air above them
Sandy soils are good conductor of heat while black clay soils absorb the heat quickly
deserts are hot in the day and cold in the night.
bare surface m-radme the heat easily

Vegetation cover
ese—{—ﬁo—m:rmshnvelowrmngenf tempe e throughout the year

% p 3 The mountain chains act as natural barrier for the wind
Direction of Mountain Chains [ mmstumlxknmnmn winds from crossing over to Tibet(reason for which northern plains of India get rains)

Himalayas blocks the
LR R v o etk ndin

Ocean Currents

Nature of the Soil
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Muost widely used system of climatic classification is developed by Viadimir koeppen
1t is based upon the climatic factors and also the relationship of climate with the vegetation
Koeppen classification divides world into five climatic groups and sub-divided into 13 climatie types,

Hei {uced the use of capital and small letters to designate elimatic groups and types
. Four of the climati at d imitati Humid elimates - A, C, Dand E
Koeppen climate our climatic groups are based on temperature and one on precipitation [ ryet ™

f-nody season

Seasons of dryness are indicated by the small letters | m-monzoon climate

w - winter diy season

s - summer dry season

The small letters a, b, c and d refer to the degrﬁeofsmﬁt‘y of temperature,

1. A7 Tropica minforvt Lt
i il high
| Awomal rarge offgmperiiieh el igile
[ Temperinl Mt seicy girC
Vegetntion: Teopieal evergress foesls
udl north and scuth of Aty po clisat regions

al rainall s ess thian A7 asd Am climite 1y pes
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Season is a period of the year characterized by particular climatic features and weather patterns

Basics

Seasons occur as a result of inclination, rotation and revolution of the earth.
Summer solstice marks the beginning of summer season.
On June 21, the sun reaches its northernmost point _l_UI.IdIiE the_tmpic of Cancer.

o Northern hemispl as it is inclined ds the sun.

In the northern hemisphere days get longer while the nights get shorter.
Autumn Southern h here experiences winter as it is inclined away from the sun
Winter In the southern hemisphere days get shorter u:h__ile the nights get longer.
Spring

Seasons are insignificant on or near the equator due to same temperature throughout the year.

Oceanie influence reduces the seasonal variations in coastal regions.
Long winter

{— Short

Temperate regions follow 4 seasons

Regional variations

Polar regions have two seasons

Summer
India follows 3 seasons meter N
| Rainy
Indian Meteorological Department recognizes 4 seasons

Cold weather season (December to February)

Hot weather (March to May)
Ad ing monsoon season or rainy season (June to September)

Retreating monsoon season (October to November)
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