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UNIT -l -DESCRIPTION

Land: Physical divisions and drainage systems of India

Climate: General climatic conditions and seasonal variations in India
Monsoons: Mechanism and its types (Classical and Modern Theory)
Soils: types and distribution

powbdPE

1. Land: Physical divisions and drainage systems of India
Q: -Physical Divisions of India?
Ans: -Physiography of an area is the outcome of  structure, process and the stage
of development. The land of India is characterized by great diversity in its
physical features. The north has a vast expanse of rugged topography consisting
of a series of mountain ranges with varied peaks, beautiful valley s and deep
gorges. The south consists of stable land with highly dissected plateaus,
denuded rocks and developed series of scarps. In between these two lies the vast
north Indian plain.
Based on these macro variations, India can be divided into the followi ng
physiographic divisions:

1. The Northern and North -eastern Mountains The north and north -eastern

mountains consist of the Himalayas, the Trans -Himalayas and th%rth -eastern
Hills. @ \\@
A. The Himalayan Mountain System % @

the northern borders of India. It co \\ l\ est, rugged

tertiary mountain chains of the worlt @@ @tﬁ@d&)y youthfulness, great
onic orig

deal of folding and deformation, and great erosive power of rivers.

The Himalayas geologically young and' @&@ 1Y f@@&@ % stretch over

These mountain ranges run in an east -west direction from the Indus to the
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Brahmaputra. The Himalayas represent the loftiest and one of the most rugged
mountain barriers of the world. They form an arc, which covers a dist ance of
about 2,400 km. Their width varies from 400 km in Kashmir to 150 km in
Arunachal Pradesh. The altitudinal variations are greater in the eastern half than

those in the western half. Their total area amounts to about 230,000 square

miles (595,000 squ are km). The Himalayas consists of three parallel ranges in its
longitudinal extent. A number of valleys lie between these ranges.

Cross -Sectional view of Himalayas

From north to south, 3 major divisions can be identified.

(i) The Great Himalaya The northern most range is known as the Great or

|l nner Hi mal ayas or the OHIi madri o. |t IS
loftiest peaks with an average height of 6100 m and the average width of 25

kms. The core of these mountains is composed of igneous an d metamorphic rocks
like granite, gneisses and the schist. The folds in this range are asymmetrical

with steep south slope and gentle North Slope. It extends in arcuate shape, from
Nanga Parbat in northwest and NamchaBarwa in the northeast. It contains all

the prominent Himalayan peaks. It is perennially snow bound, and a number of
glaciers descend from this range. %

\e
L%@\@ L@@ @®©
Q@ @J\‘J\Q‘%
9
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Mountain Peaks in the Himalava

Peak Country Height in meters.
Mt. Everest Nepal 8848
Kanchenjunga India 8598
Makalu Nepal 8481
Dhaulagir Nepal 8172
Nanga Parbat India 8126
Annapurna Nepal 8078
Nanda Dewi India 7817
Kamet India 7756
Namcha Barwa India 7756
Gurla Mandhata Nepal 7728

(i) The Middle Himalayas or the Lesser Himalayas

The range lying to the south of the Himadri forms the most rugged mountain
system and is known as Himachal or Lesser Himalayas. It is mainly composed of
metamorphic rocks and unfossiliferous sedimentary rocks. The attitude varies
between 3,700 to 4,500 meters and the average width is 50 km. While the Pir
Panjal forms the longest and the most i mportant range, the Dhaula Dhar, the
Mahabharata and the Nag Tibia are also prominent ones. This range consists of

the famous valley of Kashmir, the Kangra and Kullu valley of Himachal Pradesh.

The valley of Kashmir lies between the Pir Panjal and the Zas %j range. This

region is well known for its hill stations like Shimla % @%&@
Nainital etc. \®HX

(iii) The Shiwaliks or the Outer Himal %%

The outermost range of the Hlmalaﬁ%ls a@ %ese consist of

foothills which run alm ost frohw @JJ\I rahmaputra valley. They
an

extend over a width of 10 - 50 d havean altitude varying between 900 and

1100 meters. These ranges are mainly made up of fluvial deposits like sand,
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clay, rounded stones, gravels, slates, etc., hen  ce prone to landslides. Shiwaliks
are known by different names in different areas, they are called Dafla, Miri, Abor,

and Mishmi Hills in Arunachal Pradesh; Jammu Hills in Jammu; Dundawa in
Uttarakhand and Churia -Murai in Nepal. A large portion of the Shiw  aliks at
places, are separated from the Middle Himalayas by flat bottomed valleys. These
are covered with thick deposits of grave
Dehradun, Kotli Dun, Kothari Dun and Patli Dun.

Longitudinal Survey of Himalayas

On the basis of river valleys, Himalayas longitudinally be divided into the
following sections.

() Punjab Himalayas  The part of the Himalayas lying between the Indus and
Sutlej for about 570 km has been traditionally known as the Punjab Himalayas
but it is also known regionally as Kashmir and Himachal Himalaya from west to
east respectively. High peaks are rare here. The main ranges are Pir Panjal,
Dhauladhar and the important passes are Zojila, Rohtang and Bara Lacha La.

(i) Kumaon Himalaya The part of the Himalayas lying between the Sutlej and
Kali rivers for about 320 km is known as the Kumaon Himalayas. Its western
part is called Garhwal Himalaya while eastern part is know 37//@Jmaon

Himalaya proper. Important peaks in this section are Nan Z K@@, Trisul,
Badrinath and Kedarnath and the important Iak o,~ |

(i)  Central Himalayas The L%’ &e@@nar the Central
R\j% als

Himalayas for about 800 km. Most o o called as

%‘&has some of th

NepalHi mal ay a W
Everest, Makalu, Kanchenjunga, haulaglrl nnapurna and Gosainthan. This
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section is known as Sikkim Himalaya in Sikkim, Darjeeling Himalaya in West

Bengal and Bhutan Himalaya in Bhut an.

(iv) Assam Himalaya The part lying between the Tista and Dihang rivers for
about 720 km is known as Assam Himalaya. Pauhunri and Kulhakangri are
important peaks. Naga Hills and Patkai Bum hills of this section form the
watershed between India and My  anmar.

B. Trans Himalayas

It lies immediately to the north of the Great Himalayan range. It is also called the

Tibetan Himalaya because most of it lies in Tibet. The Zaskar, the Ladakh, the

Kailas and the Karakoram are the main range of this system. Mt . K2 (Godwin
Austin), Nanga Parbat, Rakaprshi, Haramokh, Gasherbruml (Hidden Peak),
Gasherbrum -l | et c. are 1 mportant peaks. Thi
largest glaciers - Siachin, Hirpar, Baifo, Baltoro, and Batura. The average height

iIs 5100 met ers and average width is 40 kms. Ladakh Plateau (5000 m), the
highest plateau of the Indian Union, lies to the northeast of the Karakoram
Range.

C. Eastern Hills or the Purvachal Hills

After crossing the Dihang gorge (Brahmaputra gorge), the H ddenly
turn southward and form a series of comparatively low hill @g@

of a crescent with its convex side pointing @ %N

est @\(’(\ IIs are
e @rn part of

collectively called the Purvachal beca
@)@*% izoram in the

t
the coun try. It extends from Arun «i
south and form boundary betw nd I‘Ar

generally 2,000 m or less in heig ht but are her forblddlng because of dense

All these ranges are
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forests, very rough terrace and inh  ospitable tribe. It comprises of the following
hills.

(i) Mishmi Hills - contains the loftiest range of the Purvachal. Dapha Bum is its
highest peak.
(i) Patkai Bum Range 0 It is the northernmost range forming the easternmost

limits of the Great Himalayan mountains, has synclinal structure and is made of
sandstone.

(i) Naga Hills d It lies south to the Patkai Bum and Saramati (3826 m) is its
highest peak. Patkai Bum and  Naga Hills form the watershed between India and
Myanmar. (iv) Manipur Hills & It is south to Naga hills and form boundary
between Manipur and Myanmar. Its central part is a large basin which appears

to be bed of an old lake, a remnant of which occupies the south -east corner of the
basin and is known as Loktak Cave. The Barail range separates Naga Hills from
Manipur Hills.

(v) Mizo Hills 8 It lies south to the Manipur hills and its highest point is the Blue
Mountain (2175m) in the south.

2. The Gr eat Northern Plain

Laying between the Himalaya in the north and the stable tabl &?iof the

peninsula in the south, it stretches from the arid % -ar“@gms of

Rajasthan in the west to the Ganga delta in th |ne c -- major
river systems - the Ganga system i F hﬁ@hmaputra
system. The plain is believed to be depression or
fore deep that formed due to Hi @&pllf |dence of the northern
flank of the plateau, by alluvi aI depo rought by both Himalayan and

Peninsular rivers. It spreads over an area of 7 lakh square km. The plain being
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90¥808434620
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about 2400 km long and 240 to 320 km broad, is densely populated
physiographic division.

Characteristics and Geomorphologic features o f the Great Plain

From north to south these can be divided into:

() Bhabar Bhabar is a narrow belt of 8 - 16 km width running in east -west
direction along the foothills of the shiwaliks with a remarkable continuity from

the Indus to the Tista, where r ivers descending from the Himalayas deposit their
load along the foothills in the form of alluvial fans. These are porous, gravel -
ridden plain and due to high porosity, the streams in the zone get lost in the
ground except during the rainy season. This are a is not suitable for agriculture
and only big trees with large roots thrive in this belt.

(i) Terai The streams that disappear in the bhabar belt reappear in the terai
region. It is 10 - 20 km wide ill drained, marshy, thickly forested area having a
variety of wild life. Most of the terai land, especially in Punjab, Uttar Pradesh and
Uttarakhand has been reclaimed and turned into agricultural land which gives

good crops of sugarcane, rice and wheat. Dundawa National Park is located in

this region.

(i) Bhangar (Bengha) It is composed of old alluvium in the of terrace

above the level of food plains. These terraces are%@@éq gnat@@ylth

calcareous concretions known as Kankars

(iv) Khaddar Itis composed of n andaf @@gf d plains along
the river banks, which is liable to inu § y season
3. The Peninsular Plateau It @aétna ape whose base lies in

the north coinciding with the so thern edge the great plain and apex in the

south is formed by Kanyakumari. It is surrounded by the hill ranges on all the
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90¥808434620
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three sides. To its north are the Aravalli range, the Vindhya, the Satpura, and the
Raj Mahal Hills, where as Western Ghats (Sahydris) and Eastern Ghats form its
western and ea stern boundaries respectively. It covers a total area of about 16
lakh square km which is about half of the total land area of the country, and thus
it is the largest physiographic unit of India. The peninsular plateau is a table land
composed of the old ¢ rystalline, igneous and metamorphic rocks. It was formed
due to breaking and drifting of the Gondwanaland and thus, making it a part of
the oldest landmass. The plateau has a general elevation of 600 - 900 m. The
slope of the plateau is from west to east w ith the exception of Narmada -Tapti
shift which slopes westwards. Following are the important plateau and hill
ranges of the peninsular plateau.
(i) Aravalli Range Aravalli Range extends in northeast to southwest direction
for about 800 km from Delhi to A hmedabad. It I's one o0
mountains formed as a result of folding during Archaean era. The general
elevation is 400 - 800 m. Due to denudation, its height has been reduced and
thus it is known as Relict Mountain or Residual Mountain. The hi ghest peak of
the Aravallis is Guru Shekhar (1722 m) which lies in Mt. Abu at southwestern
extremity.
(i) Vindhyan range Acting as watershed between t @@@ sten\‘%@the
river systems of south India, it is an escarpm @\.\ dge 0 f
Narmada -Son trough from Sasaram % &1 parts are

art(i

composed of sedimentary rocks. W

(i) Malwa Plateau It liestot e in Madhya Pradesh. It
is composed of extensive lava flow and IS cred with black soils. It is drained
by Chambal, Parvati, Sindh, Kali, Betwa and Mahi rivers. Malwa plateau is
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considered to be the most dissected pl ateau (eroded), that is why, it is known as
badland.

(iv) Satpura Range A series of seven mountains running in the east west
direction between Narmada and Tapti, have three distinct parts: (a) Western part

- locally known as Rajpipla Hills and formed o f basalt (b) Central part - bordered
on the north by Mahadeo Hills and on the south by Gwaligrah hills. Dhupgrah
(1350m) is the highest peak near Pachmarahi hill station of Satpura range. (c)
Eastern part - is Maikal plateau.

(v) ChotaNagpur Plateau The northeastern projection of the Indian Peninsula,
east of bagelkhand lies mostly in Jharkhand, northern part of Chhattisgarh and
Purulia district of West Bengal. It is mainly composed of Gondwana rocks with
patches of Archaean granite and gneisses and De  ccan lavas. The Damodar river
flows through the middle of the region in a rift valley from west to east where
Gondwana coal fields are found.

(vi) RajMahal Hills These hills form the northeastward edge of ChotaNagpur

plateau and are mostly made of basalt and covered with lava flows.

(vi) Meghalaya Plateau (Shillong Plateau) It is northeastward extension of
peninsular plateau which is separated from the main block by G ajMahal
gap or Malda gap, which has been formed as a result uItin%\@ IS

largely formed of Archaean quartzites, shales an o. INXrdsions.
ﬁ IKirs(

Garo (900 m), Khasi - Jhantia (W @Ear rtant hills
lying in western, central and easter ;@@ e&&e IIong (1961
m) is the highest point. Mawsynr, for @ hlghest annual rainfall in

the world is located south of the Khasi h|IIs
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(viii) Deccan Plateau The largest unit of peninsular plateau (5 lakh square km),

is a triangular plateau bounded in the north by Vindhy a, Satpura, Mahadeo and

Maikal ranges, Western Ghats in the west and Eastern Ghats in the east.

Average elevation is about 600 m and general slope in from west to east.

(ix) Western Ghats (Sahydris) Running parallel to the Arabian Sea coast in

north sou th direction, it extends from Tapti valley to Kanyakumari for a distance

of 1600 km. Western Ghats is an example of fault mountain or block mountain.

They act as a water divide for south India. Their average heights are 1100 to

1300 ms and are higher than  Eastern Ghats. They run in a continuous manner.

They are known by different local names. It is called the Sahydris in

Maharashtra and Karnataka, the Nilgiri in Tamil Naidu and the Anamalai and

the Cardamom Hills along the Kerala -Tamil Naidu border. The hig hest peak of

Nilgiri Hills is Doda Betta (2637 m) and the highest park of Cardamom Hills is

Anai Mudi (2695 m). It is also the highest peak of south India.

(x) Eastern Ghats A chain of highly broken and detached hills starting from

Mahanadi in Orissa to the Vaigai river in Tamil Naidu are known as Eastern

Ghats. Eastern Ghats lack structural unity (discontinuity) i.e., they are a series of

detached hills. The highest peak of the Eastern Ghats is Jindha Peak in

Andhra Pradesh. It has a height of 1690 metres. ?é @gg the
r|ve as the

%% oflmportant

alla hil Is, the

discontinuous and low hills are highly erod
Mahanadi, the Godavari, the Krlsw r,
ranges include the Javari hills, th

Mahendrijiri hills, etc. The Easte[w@ ste®ﬁft

Nilgiri hills.

eet each other at the
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(xi) The Indian Desert  The Thar Desert, also known as Great Indian Desert, is
a large arid region in the northwestern part of the India subcontinent t hat covers

an area of 200,000 square km (77,000 square miles) and forms a natural

boundary between India and Pakistan. | t
the worl dodos 9th | argest subtropical dese
About 85% of the Thar Desert is located within India, with the remaining

15% in Pakistan. In India, it covers about 170,000 square km and the remaining
30,000 square km of the desert is within Pakistan. The Thar Desert forms
approximately 10% of the total geographic area of India. More than 60% of the
desert lies in the states of Rajasthan, and extends into Gujarat, Punjab and
Haryana. The desert comprises a very dry part, the Marusthali region in the
west, and a semi desert region in the east with fewer sand dunes and slightly
more precipitation.

This region receives very low rainfall below 150 mm per year. It has an arid
climate with low vegetation cover. Streams appear during the rainy season. Soon
after they disappear into the sea as they do not have enough water to reach the

sea (inland drainag e). Most of the rivers in this region are ephemeral. Luni is the
only large river in this region. Barchans (crescent shaped dunes @%r larger

\\@aklstan

areas but longitudinal dunes become more promlne% @@

boundary.

4. The Coastal Plains The pew @@y of narrow

coastal plains running along the Ar

& of Bengal in
the east. It is divided into: (i) thewes and i) eastern coastal
() @& @s@ (i

plains.

MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 9078064334620
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(i) Western Coastal Plains The western coastal plains are an example of
submerged coastal plain. It is believed that the city of Dwaraka which was once

a part of mainland situated along the west coast is submerged under water.
Because of this submergence it is a narrow belt and provides natural conditions
for the development of ports and harbours. Kandla, Mazagoan, JLN port Nava
Shiva, Marmagao, Mangalore, Cochin, etc. are some of the important natural
ports located along the west coast. Extending from the Gujarat coast in the north

to the Kerala coast in the south, the western coast consists of three sections. The
northern part of the coast is called Konkan coast (Mumbai 0 Goa), the central
stretch is called Kannad Plain (Goa 0 Bengaloru) while the southern stretch is
called Malabar Coas t. The western coastal plains are narrow in the middle and

get broader towards north and south. The rivers flowing through this coastal

plain do not form any delta. The Malabar coast has got certain distinguishing
features in the f or mrs iwhich &eausedlfos fshing, bnEmdk w
navigation and also due to its special attraction for tourists.

(i) Eastern Coastal Plains As compared to the western coastal plain, the
eastern coastal plain is broader and is an example of an emergence coast. T here

are well developed deltas here, formed by the rivers flowing east n to the
Bay of Bengal. These include the deltas of the Mah @@

Godavari and the Kaveri. Because of its emerg@

ports and harbours . The continent [@@ o the sea,
which makes it difficult for the dev s t ;§ rours In the
northern part, it is referred to as {he AN e the southern part is

known as Coromandel Coast. Lake C hiIkrgest salt water lake in India lies in

MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 9078064334620
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the state of Orissa, to the south of Mahanadi delta) is an important feature along
the eastern coast.
5. The Islands
India has two major groups of islands 0 Andaman and Nicobar islands in the Bay
of Bengal and Lakshadweep islands in the Arabian Sea.

The islands of the Arabian Sea include Lakshadweep and Minicoy. These
are scattered between 80 - 120 N latitudes and 710 - 740E longitudes. These
islands are located at a distance of 280 km 0 480 km off the Ke rala coast. This
group of islands is composed of small coral islands. Earlier they were known as
Laccadive, Minicoy and Amandine. In 1973, these were named as Lakshadweep.
Kavaratti Island is the administrative headquarter of Lakshadweep. There are
approxi mately 43 islands, of which 11 are inhabited. Minicoy is the large island
with an area of 453 sg. km. The entire group of islands is broadly divided by the
Eleventh -degree channel, north of which is the Amine Island and to the south of
the Cannamore island . This island group has great diversity of flora and fauna.
The Pitti Island which is uninhabited has a bird sanctuary.

The elongated chain of islands located in the Bay of Bengal extending from
north to south are Andaman and Nicobar Island. They are bigg e?lﬁ%size and are
@Qed in\tg@yo

more numerous and scattered. The entire group of Isl
%Z? Nico/ ¥ ~the south

broad categories & the Andaman in the nort
separated by Ten -degree channel @
F&ﬁ% 3 are volcanic in
origin. The Bay of Bengal |sI co é\&oout 203 islands (572
d rou

portion of submarine mountains.
th be een 60 - 140 N latitudes and 920

e elevated

islands/islets). These are situate
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- 940E longitudes. The two pri nci pal groups of I sl et
archipelago and the Labyrinth island.

These island groups are of great strategic importance for the country. There
is a great diversity of flora and fauna in this group of islands too. These islands
lie close to the equator and experience equatorial climate and have thick forest
cover. I ndiads only active volcano is f
Nicobar group of Islands.

Q: - Drainage System

Ans: -The term O6drainaged I s useédmao an aeae Sher|i
flow of water through well -def i ned <channels i s known
net work of such channels is called 06dr ai

area is the outcome of the geological time period, nature and structure of rocks,
topography, slope, amount of water flowing and the periodicity of flow. A river
drains the water collected from a speci
aread6d. An area drained by a river and i
The boundar y line separating one drainage basin from the other is known as the
watershed. The catchments of large rivers are called river basins while those of

small rivulets and rills are called as watersheds. Watersheds are s I%n area

while the basins cover | arger area. @ @\\@

Important Drainage Patterns

() Dendritic Pattern The dendn p @er channel
follows the slope of the terrain. The e branches of
a tree is known as dendritic, the r‘ e rivers of northern plain.

MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 9078064334620
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(i) Trellis Pattern A river joined by its tributaries, at approximately at right
angles, develops a trellis pattern. A trellis drainage pattern develops where hard

and soft rocks exist parallel to each other.

(i) Radial Pattern The radial pattern develops when streams flow in different
directions from a central peak or dome like structure. The rivers originating from

the Amarkantak range present a good example of it.

(iv) Centripetal  When the rivers discharge their w  aters from all directions in a
| ake or depression, the pattern is known
Q: -Whatis Indian Drainage System ?

Ans: -India is blessed with thousands of large and small rivers, which drain the
length and breadth of the country. The annual yiel d of water in the rivers of the
country is 1858 billion cubic meters, 1/3rd of which is contributed by
Brahmaputra, followed by the Ganga (25.2%), the Godavari (6.4%), the Indus
(4.3%), the Mahanadi (3.6%), the Krishna (3.4%) and the Narmada (2.9%). Indian
drainage system may be divided on various bases.

On the basis of orientation to the sea, it can be divided into: (i) Arabian Sea
drainage (ii) Bay of Bengal drainage. Nearly 77% of the drainage area of the
country consisting of the Ganga, the = Brahmaputra, The Mahan e Krishna,
Cauvery, Penneru, Vaigai, etc. is oriented towards the B%%@@ whi @A)
of the countryds drain
Periyar and large number of swift fw‘kﬁ ‘@ |ve®scend|ng from

the Sahydris discharge their waters &

On the basis of size of the watw@ dr®é§asms are divided

into 3 categories:

ng t he

MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 9078064334620
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(i) Major river basins with more than 20, 000 square km of catchment area. It
inclu des 14 drainage basins such as the Ganga, the Brahmaputra, the Krishna,
the Tapti, the Narmada, the Mahi, the Penneru, the Sabarmati, the Barak, etc.

(i) Medium river basins with catchment area of about 2,000 to 20,000 square km
incorporating 44 river ba sins such as the Kalindi, the Periyar, the Meghna, etc.
(i) Minor river basins with catchment area of less than 2,000 square km
including fairly good number of rivers flowing in the area of low rainfall.

On the basis of origin of rivers, the Indian drainage can broadly be
divided into:

() The Himalayan river system including Indus, Ganga, Brahmaputra and their
tributaries.

(i) The Peninsular drainage system which include Mahanadi, Godavari, Krishna,
Narmada, etc.

Important Features of Himalayan River System

A Hi mal ayan rivers are typical exampl e
existence before the uplift of the Himalaya. It is evident from the deep gorges of
the rivers like Indus, Sutl ej, Alaknanda, Bhagirathi, Brahmaputra and Kosi. Also,

most of them are not consequent to the Himalayan relief.

A Because these rivers @@ by
are perennial in nature. During the monsoon &@ﬂ?@rece \@(@\ékeavy rainfall

and reach to the maximum dlscharg @
A The geologic %condition

considerable meandering or drastic @@ in m s and uncertainty and

capriciousness in their behawour
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A eTdileys are in an immature stage of development and, therefore, they are
characterized by a number of rapids, waterfalls and cascades in their coarses.

Important Features of the Peninsular River Systems

A The Peninsul ar Ri ver saltitades dgain araas @hicla dre |
geologically most stable, and, therefore, are devoid of meanders.

A The river channels have reached the B
A Large deltas are formed by | arge ri
rivers).

A The broad | argely graded and shall
indicated that they have existed for a much longer period than the Himalayan
Rivers.

A Mo st of t he peninsul ar rivers flo
watershed lies in the Western Ghats in close proximity to the West Coast. Notable
exceptions are Narmada and Tapti, which flows towards west.

The River Systems of the Himalayan Drainage

The Himalayan drainage consists of several river systems but the foIIowing are

the major river systems.

1. The Indus River System It is one of the largest |@@§@ of t ‘R@prld
covering an area of 11, 65,000 square km (in In | re km)

and a total length of 2,880 km (in m @T o -* as th e
Sindhu is the westernmost of the mates from a

glacier near Bokhar Chu (3101 @@ &/ E longitude) in the
Tibetan region at an altitude of 4, 64 m in th allas Mountain range. In Tibet, it

is known as Sin g i Kambam or Lionds mout h. Af t
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direction between the Ladakh and Zaskar ranges, it passes through Ladakh and
Baltistan. It cuts across the Ladakh range, forming a spectacular gorge near
Gilgit in J&K. It enters into Pakistan n  ear Chiller in the Dardistan region.

The Indus receives a number of Himalayan tributaries such as the Shyok,
the Gilgit, the Zaskar, the Hunza, the Nubra, the Shigar, the Gasting and the
Dras. It finally emerges out of the hills near Attock where it recei ves the Kabul
River on its right bank. The other important tributaries joining the right bank of
the Indus are the Khurram, the Tochi, the Gomal, the Viboa and the Sanger. They
all originate in the Suleiman ranges. The Indus River flows southward and
reccives OPanjnadd a | ittle above Mithankot
five rivers of Punjab, namely the Sutlej, the Beas, the Ravi, the Chenab and the
Jhelum. It finally discharges into the Arabian Sea, east of Karachi. The Indus

flows in India onl y through the Leh district in J&K.

AFGHANISTAN e

PAKISTAN

- ¢ @%
20

Tributaries of Indus
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() Jhelum The Jhelum, an important tributary of the Indus, rises from a spring
at Verinag situated at the foot of the Pir Panjal range in the southeastern part of
the valley of Kashmir. It flows through Srinagar and the Wular Lake before
entering Pakistan through a  deep narrow gorge. It joins the Chenab near Jhang
in Pakistan.

(i) Chenab The Chenab is the largest tributary of Indus. It is formed by two
streams, the Chandra and the Bhaga, which join at Tandy near Keylong in
Himachal Pradesh. Hence, it is also known as Chandrabhaga. The river flows for
1,180 km before entering into Pakistan.

(i) Ravi It rises west of the Rohtang Pass in the Kullu Hills of Himachal
Pradesh and flows though the Chamba valley of the state. Before entering
Pakistan and joining the  Chenab near Sarai Sindhu, it drains the area lying
between the southeastern part of the Pir Panjal and the Dhauladhar ranges.

(iv) Beas The Beas is another important tributary of the Indus, originating from
the Beas Kund near the Rohtang Pass at an elevation of 4,000 m above the mean
sea level. The river flows through the Kullu valley and forms gorges at Kati and
Largi in the Dhauladhar r ange. It enters the Punjab plains where it meets the
Sutlej near Harike.

(v) Sutlej The Sutlej originates in the Rakas Lake @Qso% i\@an

altitude of 4,555 m in Tibet, where it is known ? \\ flows
n

almost parallel to the Indus  for abouﬁ 4&@&)

of gorge at Rupar. It passes throug

d 24 Qo comes out

§®% n ranges and
4\|

enters the Punjab plains. It is an an nv ery important tributary
as it feeds the canal system of the Bh akra’angal project.
2. The Ganga River System
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The Ganga is the most important river of India both from the point of view of its
basin and cultural significance. It rises in the Gangotri glacier near Gaumukh
(3,900 m) in the Uttarkhasi district of Uttarak hand. Here, it is known as the
Bhagirathi. It cuts through the Central and the Lesser Himalayas in narrow
gorges. At Devaprayag, The Bhagirathi meets the Alaknanda; hereafter it is
known as the Ganga. The Alaknanda has its source in the Satopanth glacier
above Badrinath. The Ganga enters the plains at Haridwar. From here, it flows
first to the south, then to the southeast and east before splitting into two
distributaries, namely the Bhagirathi and the Hugli.

The river has a length of 2,525 km. It is share d by Uttarakhand (110 km) and
Uttar Pradesh (1,450 km), Bihar (445 km) and West Bengal (520 km). The Ganga
basin covers about 8.6 lakh square km area in India alone. The Ganga river
system is the largest river system in India having a number of perennial a nd non -
perennial rivers originating from the Himalayas in the north and the Peninsula in

the south respectively. The Yamuna and the Son are its major right bank
tributaries. The important left bank Tributaries are the Ramganga, the Gomti, the
Ghaghara, the Gandak, the Kosi and the Mahanada. The river finally discharges

itself into the Bay of Bengal near the Sager Island. %
Tributaries of Ganga @©
Qy of the

@ow tr@@ter @es of Bender

() Yamuna The Yamuna, the westernmos
Ganga, has its source in the Yamunofi

punch range (6,316 km) in the Gar%i&% ga at Prayag
(Allahabad). It is joined by the C & SI %&wa and the Ken on its

right bank which originates from the penlns Har plateau whil e the Hindan, the

Rind, the Sengar, the Varuna, etc. join on its left bank.
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(i) Son The Son is a large south bank tributary of the Ganga, originating in the
Amarkantak plateau. After forming a series of waterfalls at the edge of the
plateau, it reaches Arrah, west of Patna, to join the Ganga.

(i) Gandak The Gandak comprises two streams, namely Kaligandak and
Trishulganga. It rises in the Nepal Himalayas between the Dhaulagiri and Mount
Everest and drains the central part of Nepal. It enters the Ga nga plain in
Champaran district of Bihar and meets Ganga at Sonpur near Patna.

(iv) Ghaghara The Ghaghara originates in the glaciers of Mapchachungo. After
collecting the waters of its tributaries d Tila, Seti and Beri, it comes out of the
mountain, cu tting a deep groge at Shishapani. The river Sarda (Kali or Kali
Ganga) joins it in the plain before it finally meets the Ganga at Chhappra.

(V) Kosi The Kosi is an antecedent river with its source to the north of Mt.
Everest in Tibet, where its mai n stream Arun Kosi rises. After crossing the
Central Himalayas in Nepal, it is joined by Son Kosi from the west and the Tamur
Kosi from the east. It i s known as Osor
of its coarse very frequently. That is why, it is considered very dangerous.

(vij Ramganga The Ramganga is comparatively a small river rising in the
Garhwal hills near Gairsain. It changes its course to the southwest di e?ﬂ%on after

crossing the Shiwalik and enters into the plains of Uttar %@@ n@@babad.

Finally, it joins the Ganga near Kannauj. @(@

'@@tﬁd @o mti.

(vi) Gomti The source of Gomti is in PW %
u where it flows

(ix) Damodar The source of Darﬁ&g% iS ir@

through a rift valley and finally jOiW
0 orro@of Bengal 0, the D

known as the 0
Damodar Valley Corporation, a multipurpose project.
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90¥808434620
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(xi) Mahanada The Mahanada is another important tributary of the Ganga
rising in the Darjeeling hills. It joins the Ganga as its last left bank tributary in
West Bengal.

3. The Brahmaputra River System

The Brahmaputra, one of the largest rivers of the world, has its origin in the
Chemayungdung glacier of the Kailas range near the Mansorvar Lake. From here,
it traverses eastward longitudinally for a distance of nearly 1,200 km in a dry

and flat region of southern Tibet, where it is known as the Tsangpo, which means
Othe purifiero. The Rango TsangporiniTbet tth
emerges as a turbulent and dynamic river after carving out a deep gorge in the
Central Himalayas near Namcha Barwa (7,755 m). The river emerges from the
foothills under the name of Siang or Dihang. It enters India west of Sadiya town
in Arun achal Pradesh. Flowing southwest, it receives its main left bank
tributaries, viz, Debang or Sikang and Lohit; thereafter, it is known as the
Brahmaputra.

The Brahmaputra receives numerous tributaries in its 750 km long journey
through the Assam valley. | ts major left bank tributaries are the Burhi Dihang
are the

ts o%%i@gn

adesh near

and Dhansari (south) whereas the important right bank tribut

Subansiri, Kameng, Manas and Sankosh. The Subansiri
Tibet is an antecedent river. The Brahmap ta 16

e
Dhubri and flows southward. In Bang| (@@on t bank
from where the river is known as

with the river
Padma, which falls in the Bay @g’r putra is well known for

floods, channel shifting and ban erosion. T S 1S due to the fact that most of its
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tributaries are large and bring large quantity of sediments owing to heavy rainfall

in its catchment area.

Q: -The Peninsular Drainage System ?

Ans: -The Peninsular drainage s ystem is older than the Himalayan one. This is
evident from the broad, largely -graded shallow valleys and the maturity of the
rivers. The Western Ghats running close to the western coast act as the water
divide between the major peninsular rivers, discharg ing their water in the Bay of
Bengal and as small rivulets joining the Arabian Sea. Most of the major
peninsular rivers except Narmada & Tapti flow from west to east. The Chambal,

the Sind, the Betwa, the Ken, the Son, originating in the northern part of t he
peninsula belong to the Ganga river system. The other major river systems of the
peninsular drainage are 0 the Mahanadi, the Godavari, the Krishna and the
Kaveri. Peninsular rivers are characterized by fixed coarse, absence of meanders

and non -perennial flow of water. The Narmada and the Tapti which flow through

the rift valley are, however, exceptions.

River Systems of the Peninsular Drainage

There are a large number of river systems in the peninsular drainage. These are
divided into west flowing an d east flowing rivers. A brief acc

the main
peninsular river systems is given below. %@@ \\@

1. West Flowing Rivers

() Narmada The Narmada origina f t e arkantak

pl ateau at a he|® @ 057 m ne
in a rift valley between the Satp a out Q@ mdhyan range in the

north, it forms a picturesque gorg |n marb rocks and Dhaundhar waterfall near

Jabalpur. After flowing a distance of 1,321 km, it meets the Arabian Sea south of
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90Y8086833620
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Barouche, forming a broad 27 km long estuary. Its catchment area is about
98,796 square km. Sardar Sarovar Project has been cons tructed on this river.
(i) Tapti It is another important westward flowing river. It originates from
Multai in the Betel district of Madhya Pradesh. It is 724 km long and drains an
area of 65, 14 5 square km. Nearly 79 percent of its basin lies in Mah arashtra,
15 percent in Madhya Pradesh and the remaining 6 percent in Gujarat.
(vii)  Luni Luni is the largest river system of Rajasthan, west of Aravalli. It
originates near Pushkar in two branches, i.e., the Saraswati and the Sabarmati,
which join with each other at Govindgarh. From here, the river comes out of
Aravalli and is known as Luni. It flows toward the west till Telwara and then
takes a southwest dissection to join the Rann of Kachchh. The entire river system
is ephemeral (water during rainy season, and day, otherwise).
2. East Flowing Rivers
() Godavari The Godavari is the larg est peninsular river system. It is also
called the Dakshin Ganga. It rises in the Triambak plateau near Nasik district of
Maharashtra and discharges its water into the Bay of Bengal. Its tributaries run
through the states of Maharashtra, Madhya Pradesh, Ch hattisgarh, Orissa and
er 3.13

in M@@d
ga, @%ta the

|l ndr Fvat.i and t he @k I ts proi
Rajahmundry splits into several brar & “%

(i) Krishna  The Krishna is

Andhra Pradesh. It is 1,465 km long with a catchment area spreadi
lakh sqg. km. About 49 percent of this lies in Maharashtra,
Chhattisgarh, and the rest in Andhra Pradesh. T

P\$ @\ \, ﬁflowmg peninsular river

in Sahyetis. Its total length is 1,401 km. The
Kony a, the Tungabhadra and the BhXma ar
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90Y8086433620
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catchment area, 27 percent lies in Maharashtra, 44 percent in Karnataka and 29
percent in Andhra Pradesh.

(i) Kaveri The Kaveri ri ses in Brahmagiri hills (1,342 m) of Kogadu district of
Karnataka. Its length is 800 km and it drains an area of 81,155 sg. km. Since the
upper catchment area receives rainfall during the southwest monsoon season
(summer) and the lower part during the nort  heast monsoon season (winter), the
river carries water throughout the year with comparatively less fluctuation than

the other peninsular rivers. About 3 percent of the Kaveri basin lies in Kerala,
41percent i n Karnataka and 56 ttpbatariesaretthe i
Kabini, the Bhavani and the Amravati.

(iv)  Mahanadi The Mahanadi rises near Sihawa in Raipur district of
Chhattisgarh and runs through Orissa to discharge its water into the Bay of
Bengal. It is 851 km long and its catchment area spreads over 1.42 lakh square
km. About 50 percent of the drainage basin of this river lies in Madhya Pradesh

and Chhattisgarh, while 47 percent lies in Orissa.

2. Climate: General climatic conditions and seasonal variations in India

Q: -Explainthe  Cli mate of India ?

Ans: -Climate refers to the sum total of weather conditions and variatkQs over a

large area for a long period of time (more than 30 years)%% fers %@k@te

of the atmosphere over an area at any pomt of ti me —-'\ w . and
climate are the same, i.e., temperat r er| % humldlty

and precipitation. Weather condltlon e f |n a day. But

there is some common pattern oxe &\\n hs, i.e., days are hot or

cool, windy or calm, cloudy or b%and w or dry. On the basis of generalized
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monthly atmospheric conditions, the year is divided into seasons such as winter,
summer or rainy seasons.

The climate of I ndia is described as
Arabic word Omausi mo, monsoon refers t
direction. In Asia, this type of climate is found mainly in the south and southeast.
Despite an overall unity in the general pattern, there are perceptible regional
variations in climate condition within the country in temperature and rainfall
conditions. Seasonal contrasts are more in the interior of the country. There is
decrease in rainfall generally from east to west in the northern plains. These
variations have given rise to variety in lives of people d in terms of food they eat,
the clothes they wear and also the kind of houses they live in.

Q: -What are the  Factors affecting the Climate of India ?

Ans:-indiads <cl i mate is controlled by a num

into two groups 0 factors relating to location and relief, and factors related to air

pressure and winds.

1. Factors Related to Location and Relief

() Latitude The Tropic of Cancer pa sses through the central part of India in an

east-west direction. Thus, northern part of the India lies in su?F troplcal and
the

W

e R@N emperatures

temperate zone and the part lying south of the tropic of

zone. The tropical zone being nearer to the eq
throughout the year with small dally%k% @gea Ir %@e tropic
of cancer being away from the equa ri e@@%wnh high daily
and annual range of temperature. %i

(i) The Himalayan Mount ains The lof |malayas in the north along with its

extensions act as an effective climatic divide. The towering mountain chain
MADINA XEROX CENTRE AZAD GUNJ BARAMULLA 90¥808434620
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provides an invincible shield to protect the subcontinent from the cold northern
winds. These cold and chilly winds originate n ear the Arctic Circle and blow
across central and eastern Asia. The Himalayas also trap the monsoon winds,
forcing, them to shed their moisture within the subcontinent.

(i) Distribution of Land and Water India is flanked by the Indian Ocean on
three si des in the south and girdled by a high and continuous mountain wall in
the north. As compared to landmass, water heat up or cools down slowly. This
differential heating of land and sea creates different air pressure zones in
different seasons in and around the Indian Subcontinent. Difference in air
pressure causes reversal in the direction of monsoon winds.

(iv) Distance from the Sea With a long coastline, large coastal areas have an
equable climate. Areas in the interior of India are far away from the moderating
influence of the sea. Such areas have extremes of climate. That is why the people
of Mumbai and the Konkan Coast have hardly any idea of extremes of
temperature and the seasonal rhythm of weather. On the other hands, the
seasonal contrasts in we ather at places in the interior such as Delhi, Kanpur and
Amritsar affect the entire sphere of life.

(v) Altitude Temperature decreases with height. Due to thin air ces in the
mountains are cooler than places on the plains. For exa% @d Da\\@ rieeling

ary

are located on the same latitude, but tempera s 160C

where as it is only 40C in Darjeeling. Hx@\ @
(vi) Relief The physiography or %@f & mperature, air
.

mount and distribution of

pressure, direction and speed

rainfall. The windward side of Western hats and Assam receive heavy
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