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» The drainage systems of India are mainly controlled by the broad relief features of the subcontinent.
+ R HY STcl-TARTHT JOTTAIT HEIT: SUARIEY T ATGeh FAATh D TAAVATHT gRT fAaHd g B
» The Indian rivers are divided into two major groups :
. R ARt Y &Y vaE gt 3 R T g
 The Himalayan rivers
Q AT At
1 The Peninsular rivers
Q UrIgar Afe
» Most of the Himalayan rivers are perennial.
.+ 3feTer AT ATEIT TR & &
[t means that they have water throughout the year.
+ 3HP HY ¢ fob 38 Q IV et FaTfed Sl I§dT ¢
* These rivers receive water from rain as well as from melted snow from lofty mountains.
+ o ATEHT Y auT b FTA-HTY 3 Il ol [erell g5 b @ ot Siel urd &l &

» A large number of the Peninsular rivers are seasonal, as their flow is dependent on rainfall.

e TSI AfeAT 1 veh 931 T&ar AT S &, FIifeh 30T UdTe auT IR AT A3aT &1




. Types of Drainage Patterns in India

Dendritic Pattern

» Drainage pattern resembling the branches of a tree.
»  3z73fed Ufa®y — ga7 & rEr3t S4r fe@rg & araelr 31udrg ufaswy|
» Example: Rivers of the Northern Plains.

+ SETEIT: 3T HeTell &t Afeam DENDRITIC

Radial Pattern

ﬂ \\! i * Rivers originate from a hill or mountain and flow in all directions.
f' o IfeTer ufawy — AT fra) UeE! a1 udd O [Aderey gt fgem3nt & agd!
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» Example: Rivers originating from the Amarkantak Range.

RADIAL o 3GIEXUT: 3FAIheh AN H [Ahera arell AT¢ATI
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. Types of Drainage Patterns in India

, A
A
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Trellis Pattern

* Primary tributaries flow parallel to each other.
. form ufawy - g Tere Al vh-gar & TAEAR Tad
» Secondary tributaries join at right angles.

o fgdIId ergd Afedr GHDIUT (90°) TR fHIdT & TRELLIS

Centripetal Pattern

N — * Rivers flow from all directions toward a lake or depression.

| A J - Sffee e - Attt wei Ranait & gt R she ar srawre 61 3%
ST & |

» Water converges at a central point.

+ el Teh oY fdg U Teh A Bl &
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Major Classification of Indian-Drainage -System

(I) Himalayan Drainage System *Main Himalayan Rivers

1 Indus River System

* Perennial rivers (snow + rain fed)

i + HETART ATCAT (EeTaTe & auT H STef U1 &Yl ) * Origin: Tibet (near Mansarovar)

* Long courses, large basins o I Tdead (Mansarovar gh?r &b f?ﬁl"»_cf)

o T UdTE AT 3R faeumer 61 9f 7= .
Major tributaries (Jd HERIh AT

» Deep gorges in upper course, wide plains downstream ,
(1) Jhelum River

o U dTE H I g1l a7 faae yarg A faegd Agi (2) Chenab River (

(3) Ravi River
(4) Beas River |
(5) Sutlej River

|
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Flows Iinto: Arabian Sea

deTd: Arabian Sea # [TRdr &




Main Himalayan Rivers

d Ganga River System
Origin: Gangotri Glacier | A sirnll ¢
3ad:. Gangotri Glacier paryana
Delhi®y
Major tributaries (YHY H&ldh ATean): !
o Yamuna River Cassthan Mathure~lgrm,,
o Ghaghara River ' b
o Gandak River
o Kosi River

"»-_-_-_,. Varanasig

akka Barrage

Largest river basin in India oahilos 3
TR BT A T3T A STl

Forms fertlle‘Indo -Gan etlc Ialns




Main Himalayan Rivers

dBrahmaputra River System

» Known as Tsangpo in Tibet

» Tdedd & 38 Tsangpo el SATdT &

» Enters India through Arunachal Pradesh

« IR HA Arunachal Pradesh & ATEIH & Td Fldl &
Prone to floods and river erosion
d7e 3R A¢) wera & forw uiig

Forms world’s largest delta with Ganga (Sundarbans)

I &b TTYU TATDY TI4T hT JIH d3T Secl dTdl & — Sundarbans
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Major Classification of Indian-Drainage -System

(I) Peninsular Drainage System A. East-Flowing Rivers (Major)
- Older rivers * Flow into the Bay of Bengal and form deltas:
+ QU Afean + Il T @WTET FH T & 3R Soer T &

* Mostly rain-fed and seasonal

. 37TYPAR auT WX AR T2ar Alga afear

* Flow over hard crystalline rocks
. R FhECHT Teel I T & * Krishna River

 Kaveril River

« Mahanadi River

» Godavari River (Largest Peninsular river)

* Long rivers, wide deltas, fertile coastal plains




Major Classification of Indian-Drainage -System

B. West-Flowing Rivers (IlT) Inland Drainage System
“* Flow into the Arabian Sea: » Rivers do not reach the sea
% 3N GOR F TR & + TAICAT FIHG T el Tgad|

 Common In arid regions (Rajasthan)

+ T ACH &TAT (TSTEYT) H AT ¥ H UTS AT &

« Narmada River

* Tapi River

 Short rivers like:

~ Examples:

» Mandovi River  Luni River (ends in Rann of Kachchh)

* Zuari River o o[l AGT (TUT 3TH hoes H HATH &icil o) |

* Periyar River

» Streams flowing into Sambhar Lake

* Short courses, estuaries, no deltas \ ° QZITFHT @W H CIEGECIE] Q1|1|’§‘w|

+ I YdTg AN, SANAY (TECGA), ST Bl 3THT



Agriculture & irrigation
¥ Tg faars

Drinking water supply
e 3 areh &Y 3T

Hydroelectric power

STl QMTeh T ScUTeed
Transport & trade

URdge Ud IUR
Cultural and religious significance

AiEpide Td ATfdh HAgcd
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The Ganga River System

» The Ganga River System is the largest and most important river system of India, playing a

crucial role In agriculture, culture, economy, and ecology.

3R aikFefadT & Fecaqot sifare A &)

Origin of the Ganga
» The Ganga originates from the Gangotri Glacier.

o JI[IM BT S¢H I BHAC T ST &

» The river first appears as Bhagirathi.

o SIGT T URIHAD AT HIMRA BT Bl
» At Devprayag, Bhagirathi meets Alaknanda, and from here 1t is called the Ganga.

o CAUITIT H HTIRAY reTehAcr § fHerd & 3R e8d 18 3 I191 hel SITdT ol
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Course of the Ganga

* The river flows for about 2,525 km, making it one of the longest rivers in

the world.
S =d o ST STITHIT 2,525 Thadl ddh ded! &, 9aq g Taa Fr gad ol AT # 4 Th

Course of Ganga River %l
Length of main stem: 2525 km

= ] NPT N (I) Upper Course (Mountains)

Qoza!fomg 8ijnor .

0%\ * From Gangotri — Haridwar
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Course of the Ganaga

* From Haridwar — Varanasi — Patna

+ TRER @ aRIUTH & U UeeT

» Slow flow, wide river, fertile plains

+ 1Y 9T F TE aTell, ST AT TUT 3USTS Heredl

» Region of maximum agriculture

o 3MADAH PHY BT &

" TL, Source of the Ganges

oooooooo
.

(III) Lower Course (Delta)

* From West Bengal — Bay of Bengal
o UTRH I H T T WIST deh
* Forms the world’s largest delta

o T FT GIH F3T Sl dTd! &




Major Tributaries of the Ganga

dLeft Bank Tributaries dRight Bank Tributaries

Ramganga/ITHITAM *  Yamuna (largest tributary)
Ghaghara (longest tributary)/STeRT (H&H o<l HETh Fal) o JHAT (HJH JST ERAh AaT)
Gandak/dsh +  Son

Kosi (called Sorrow of Bihar)/&&T (TIER T QMeh hgdldl &) o i
Mahananda/Hagler « Tamsa (Tons)

o  JHEIT (1Y)




Ganga Basin

Covers ~26% of India’s total land area

“ Rishikesh Uppw_ Yamuna &

HIA &b Dol 3-HTIT T STITHIT 26% AT BT ¢ B ,__\_i i

—

States: Uttarakhand, Uttar Pradesh, Bihar, Jharkhand, West Bengal % o Do \ > A
Ty 3RES, 3R Ue?T, [T, SIRWs, e Jamd o RS

30°

Allahab r Varanasig,
(Prayag

One of the most fertile and densely populated regions in the world . '

faar F II8 3USTTS 3R Jud TATEIT Il 31 # O Th o

Also extends into Nepal and Bangladesh A o ) (¢ ‘

Bangladesh




CHINA

o Lhasa

Yarlung Zangbo (Tsangpo)

Indore

kO

INDIA

Bay of Bengal
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Delta & Drainage

(¥

Is known as Padma

Iver

A 3H ST Bl USIT gl SATT ¢

In Bangladesh, the r
A

and Meghna

* Joins Brahmaputra (Jamuna)

AT I e &

Forms the Sundarbans Delta

+ T YT (STIAT) AR FHEAT

ST T AT Il &

¢ Helaed

iger

3Tl TSI BT YTl AT &

gt 3 ol

Home to mangrove forests and Royal Bengal T

* de
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~ Tributaries of the Ganga River

Left Bank Tributaries of the Ganga

(I) Ramganga

* Origin: Southern slopes of the Kumaon Himalayas (Uttarakhand)
o BEH: HATS AT hI GIaTul Tl H (3RTES)

* Length: ~596 km

o OIS SIITHIT 596 TehaT

% Importance
e States: Uttarakhand, Uttar Pradesh

o Y SANWS, 3T TS  First major tributary to join Ganga in plains
| » Confluence: Near Kannauj (UP) + AT 81 A 39T A TRl arell Teell Y@ Fedd
C « HIE: FeeAleT (3A] UM & U al

» Supports irrigation in Rohilkhand region

. AMeers o 3 R 3 wer
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~ Tributaries of the Ganga River

Left Bank Tributaries of the Ganga

s Features

(I) Ghaghara

* Origin: Mapchachungo Glacier, Tibet

+ g fdedd & ATTATIN fededg &

* Known as: Karnali in Nepal

o AUTST H S U gl STdT & |

» Length: ~1,080 km (longest tributary of Ganga)
o OIS SIITHIT 1,080 feRaAT (I T TIH el eIk Ac)) h
» States/Countries: Tibet — Nepal — India

o A/ Tdedd — aUTel — AR

» Confluence: Near Chhapra (Bihar)

o JITH: BT (TIER) & urg

* Perennial river E
» (Causes frequent floods in eastern UP & Bihar E
. gt 3eR ver 3R ReR # aR-aR aE AN |
* Very high water discharge E

+ STl TET &THT (STol JdTe) Tgd 1A &

e— e
_ _ . _ —— -
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~ Tributaries of the Ganga River

Left Bank Tributaries of the Ganga

(III) Gandak

* Origin: Dhaulagiri range, Nepal
o IEH: AUTA T Qe gdaHATer |

» Known as: Narayani in Nepal

o AUTH H 5H ARTIUN gl ST & .+ Importance
* Length: ~630 km E » Forms fertile plains in north Bihar
. FETS: TITHIT 630 Rrah . 3R R 3 3UTS Herat T RHTT e ¥
| » Confluence: Near Hajipur (Bihar) E » Used for irrigation through Gandak Canal system i
. G TR (Rew) & ur IS AR el & reers & R & fore sueir f1 el |
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~ Tributaries of the Ganga River

Left Bank Tributaries of the Ganga

"

* Origin: Tibetan Plateau

+  3¢H: [l TR A

* Known as: Saptakosi (Seven rivers)

o HYRIHY (AT AT BT HHE) b ATH H STl STl
tl

Length: ~720 km
| o OIS SIITHIT 720 TehaT
W  Confluence: Near Kursela (Bihar)
o HITH: WFIT (FIeR) & T

Special Name: Sorrow of Bihar

 Why important
* Brings huge sediment load E
+ HRI AT H 711G (3AHIG) Tl &
* Frequently changes its course E

» Causes devastating floods

o YT 3R TIATUPRYT dTE BT PROT IAd! & |

[

[ N [ N
— _TZ2I[OTK T 11 T 11 — Tk
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5 Tributaries of the Ganga River

Left Bank Tributaries of the Ganga

(V) Mahananda

* Origin: Darjeeling Hills
o I¢H: CITSATeldT I UGITSTT 4 “* Importance
* Length: ~360 km

o OTdTS: oTIT979T 360 fepadl

» States: West Bengal, Bihar

 Last major left bank tributary
» Important for tea-growing regions

» Confluence: Near Rajmahal

.  TITH: TSTHGH o UTg



Right Bank Tributaries of the Ganga

(I) Yamuna

Origin: Yamunotri Glacier (Uttarakhand)
SEH: JHAAT @G (3aEs)

Length: ~1,376 km (longest tributary of Ganga)

oIdTS: STITHIT 1,376 TRaY (I HT TIA oI« T A4

Confluence: Prayagraj (Triveni Sangam)

ITH: TITIRTST (Aol Jara)

Major tributaries: Chambal, Betwa, Ken, Sindh
UHE Heldh ATGl: ddol, dddl, o, T8y

-

J Importance
» Drains large part of north-central India
o ITR-FACT AR b I3 AT BT STl AP hIal &

* Most significant right-bank tributary
+  I1ITT T I AGcdYUT &IV I I TEIID AT

\_

/
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ARABIAN
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INDIAN OCEAN

© Encyclopeedia Britannica, Inc.
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CHINA

(A) Administered by Pakistan;
claimed by India

Administered by India

(©) Administered by China;
claimed by India

(D) Administered by India;
claimed by China
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Right Bank Tributaries of the Ganga =

* Origin: Amarkantak Plateau (Madhya Pradesh)
+  BEH: HAIDCH TSR (HET USQ)
* Length: ~784 km

oIdTS: SIITHIT 784 fepatt

Confluence: Near Danapur (Bihar)

ITH: ST ([9gR) & g

/ J Features \

* Broad, sandy river bed \J
et Td Yeiel AT e INDIA

Important for irrigation and sand deposits

s 31X are] (Xd) & fa&iar & ferw
mfﬂ?‘f




Right Bank Tributaries of the Ganga =

lectio nWyﬁ

(III) Tamsa (Tons) River

Origin: Kaimur Range

SGH: chaI AUl

Confluence: Near Ballia (Uttar Pradesh)
HITH: ITeldT & A (3dT TS
Nature: Rain-fed

Upid: auT UX TR

p ‘“ ™ Location map of
% Madhya Pradesh

-

JdImportance
» Supports agriculture in eastern Uttar Pradesh

+ Ul 3R 9T F P H FERT SN B

Basin Map of Mafdhva Pradesh

80730'e 81°0'E 81°30°E 8270'E 82030 83°0'E 83°30°E

TONS OR TAMSARIVER M
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G T e g T

Legend
« Raingauge station
Tons River

[_] Boundery
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» The Brahmaputra River is a tectonically controlled river.
SIS 4T Ueh faadfaes U & fAIRa a4 &1

[t flows through one of the most active seismic zones of the world.

. I% [T & gad Ifthy i 8131 7 & U A Bl aBa &

1 The river valley lies between:

» Himalayan Range (north)

fedTerd gdd A0l (37R)
» Patkai—Naga Hills (south)

o UCTHIS—ATI TSI (STaroT)

The collision of the Indian Plate with the Eurasian Plate uplifted the Himalayas.

HRAT Tl 3R AT Tole Y e A TRHATIT T ScUT 31T

Despite uplift, the river maintained its course — proves it Is an antecedent river.

FW%W%?WWWW%W%@W%%W@W(Antecedent)FIT:\PT
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I The Brahmaputra River system

2. Origin & Evolution

Source Region — Brahmaputra River » Strong tectonic uplift

* Origin: Near Angsi Glacier, close to Lake Mansarovar. + Al S

. TEd: ATAERIR it & fpe, 39T Ravae & urd|  Extreme erosional power
+ HcATAD WS &1

» (Called: Yarlung Tsangpo in Tibet.
* dlH: f?fﬁa_ﬁl'(_'l' ﬁ- 3_@'- Yarlung Tsang PO el SIidl %‘-I * Ariver that existed before mountain uplift

and cut down through rising mountains is
called an antecede’nt river.
+ T QU FAGT ST UETST & I § Uge! HAlolg A
Great Bend Phenomenon 3R I TETST T PIEHT AT IFAT FeAlel! &,

3Y TAHISE ACT el ST ¢
(SSC CGL MAINS 2024)

* Near Namcha Barwa peak, the river makes a sharp U-turn (Great Bend).
+  FHAT 9T TAER & UrF AT T U-3ThR T AlS o &, T8 I ds sed &

* Drops rapidly in elevation — world’s deepest river gorge.

. SarE A g RTae — g & Gad el A3) g1l & AT
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I The Brahmaputra River system

3. Course of the River

dUpper Course (Tibet — Youthful Stage)

» Steep gradient

SICEAL

* Deep gorges

. 1) TrfeAm

» Vertical erosion dominant

+  ZCIIU UG UHYE

* Narrow valley

. THY =TT

» High velocity but low sediment deposition

»  UdTe T 1T I, U TG (NG STAT) hA




Middle Course (India —Mature Stage)

 Enters India as Dihang / Siang

IR H 19T / TRIATIT ATH T T T 2

* After meeting Dibang & Lohit — Brahmaputra

» Dibang River 3iIX Lohit River & f&ela & dT¢ 38 Brahmaputra River &gl SITdT & |
*Valley widens drastically -
+ QY HTET 31T ANST & STcil & s/
* Heavy lateral erosion
T 37Ued (ThaART T herd) did aidT & ;{

* Massive sediment load = |

« YT ATAT A 3G (IT1G) TS BT ¢

 Development of:
» Braided channels |
¢ SITlIAT (5133) 4T URTU
» Sand bars
» YdTel T/ dTe] & el
» River islands

o ST GIT (ST Majuli)




Lower Course (Bangladesh - Old Stage) |GE

* Known as Jamuna

o dAldH: WQTﬁs‘\ﬁJamuna River &gl JATdT & |
» Slow flow

o UdTg: et I I AT & AT &

» Extensive deposition

+  3IHIGH: I8 JATA U MG hl STATI &Il &

» Delta formation with Ganga & Meghna

+ 3oal [AHIUT: Ganga River 3R Meghna River & @1 fH T faQmer Seer a41d
gl

» Ends in Bay of Bengal
o HHATU: 37dd: Bay of Bengal # TIRAT &




Difference from Ganga

Feature CERE Brahmaputra
Channel type Meandering Braided
Valley Narrow Very wide
Sediment Moderate Very high

Flood intensity Moderate Severe




Left Bank (Himalayan Tributaries)

“* Originate in snow-fed regions

< fedATTaIed (Tedde Iy d) &3 8 [Aderd!

“ Carry huge sediment
 {IY AT H HIHTG, (IN1S) Tl &

* Cause flash floods

\\ W -

 Examples:
» Dibang River/f¢drdr AcT
- Lohit River/allfgd ac]
» Dhansiri River/9< 8T ¢T
» Kopili River/aITUell ¢!

[ Il ©

Right Bank (Peninsular Origin)

“* Rain-fed

< gyl 0T fAaR

% Less sediment

%t ATAT A 37ddTE, (IS

» Seasonal flow

< AT UdTe

(  Examples:

»  Subansiri River/gaeI @RI AT

» Kameng River (Jia Bharali)/&rHdT (ISAT HITS) ST

» Manas River/dATdH AT

 Sankosh River/ﬁﬂﬁM
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1.-Dibang-River

* Most important tributary

+ HIH HASAYUT e AcT
* Origin: Dibang Valley, Arunachal Pradesh (snow-fed)

e g T grdl, 3vad UeeT (Rdae Tiivd)

* Nature: Perennial, very high discharge

+ Upid: IREATH!, HcATUH STl UdTe

Dibang Multipurpose Project

31 ' Ve
BHUTAN 8 8 v » J ' : ',' MYANMAR
\ et R q 3 - \ ¥ A

Supplies maximum water volume

STETg <l HATTAeh STel HATAT YT el ¢l

Major contributor to floods & sediment

d1e AR I (ITAHTE) DT Y HROT|

Joins Brahmaputra near Sadiya (Assam)

QIieaT (378H) & [Ade Brahmaputra River # THeldl ©




. L.WYWYJIL 1L 1\l VV ..

Special feature

* Origin: Lohit Glacier (Eastern Himalayas)

-« 3ga: ellfed fedAde, qdi fearer

 Nature: Glacier-fed

* Brings reddish silt — name “Lohit”
+ FTTIAT Tl TS AT § — ST BROT ATH allfed
» Along with Dibang forms the Brahmaputra proper

» Dibang River & &1 ff el LT Brahmaputra River &l AT Il &

Geomorphology ,

» Accelerates braiding in Assam plains

» Assam Plains # 533 (STellc]AT) RT3 & [dehrd &l dof il ¢




3.-.Dhansiri

Origin: Naga Hills

S¢H: AT ST

Nature: Rain-fed but powerful e

Ranga river .

o
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3 Known for/fa¥ &7 T U<

Luhit river

Disahg River:
Dikhow river ‘

 Annual floods — dTT dT6

“Jhanji river

« Bank erosion — dc 3Uicd I 2 T s

DIsoi River

Diphalu River |
Ranga Diphalu River &

» Tributary load increases during monsoon

+ HATAGA & SR He&Feh A1l &l HR (STel  IM1E) d¢ ST |




4. Kopili-River

70°0°0"E S0°00"E 90°0'0"E
1 1 1

Origin: Meghalaya Plateau
3¢ AT USSR
Nature: Perennial

Uhid: TREATH]

0 245 490 980 1,470 1,960
N —— ilometers

Importance

100
Kilometers

o A—

R T
92°30'0"E 93°0'0" = 93°30'0"F

» Hydropower projects — aﬂﬁl‘gﬁ TRASATT
» Supplies water to central Assam — AT 3HHA Pl STl 3—11tjﬁ




5.-Burhi-Dihing -River

* Origin: Patkal Hills

+ 3GH: UChlg UgISAl

Industrial importance/3{IAITaeh FAgcd:

 Flows through oil-rich Digboi region

+ JoT-Hayg F3aTas &1 | I Il &

* Moderate sediment load

o FCIH HATAT H ITTHTC (INE) deed



“ Largest right-bank tributary

1. Subansiri River %Y e T TaW T TP A

“ Origin: Tibet (near Indo-China border)
< 3 Tdedd (ARd—I 91AT & [Ahe)
: ** Nature: Snow + rain-fed

-l Features; % Upia: fearde va aul oid

» Deep gorges In upper course
o SWI UdTE A I "ifear

* Flood-prone in lower Assam SUBANSIRI RlVER
t + TrTel 310 A dTE 6 JTRART AR

SUBANSIRI

N
Saikhoa

d UPSC Angle

» Hydropower + interstate concerns

.+ STelfagd TRAISTATT Td RIS (IFH-3100Te) fare

Dhansari




>| 2. Kameng River (Jia Bharali)

KAMENG RIVER “ Origin: Eastern Himalayas
“ SEH: Tdi [eATe T

Upper Suban **» Nature: Perennial

Kurung Kumey

’ \ ¢ '  Uhid: TRSHATHT
Ty Subiarek] | “* Supplies water to:
BHUTAN 4 ‘ < Central Assam — HAET 31GH Bl STl 3-1'\'{%

Ita Nagar

. i | ¢» Causes flash floods
o* ITAD dTG Pl hIU]




3 . M allas R|Ver « Origin: Bhutan Himalayas
* 3GH: {IId AT
“* Nature: Transboundary river

 Uepld: IR (HIAUR) ]

=

 Ecological importance:

» Manas National Park MANASRIVER | SRR

o HATTH TEHT 3UTA _
* High discharge during monsoon : '
o HATAYA &b GRI IcTTAD STel TS BHUTAN

1

' 7 MANAS RIVER
{]
g

JOGIGHOPA

Goalpara




> 4. Sankosh River

“ Origin: Bhutan

“* Sad: HCId
“* Seasonal flooding

o AN d1¢ ATl ©

“* Important for irrigation

% Ras & fore Agcaye

Dibrugarh

Neamati
m Dhansari

———




BRAHMAPUTRA RIVERSYSTEM MAP

Brahmaputra (Yarlung Zangbo Jiang)
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River Islands — Maijuli

MAJULT®

Majuli is a large river island located in the Brahmaputra River in the

state of Assam.

AT ITHA TSI A FaIgT 4T # FUT Uh 9371 A1 €17 B

It is globally famous for its Vaishnavite culture, Satras, and unique

. = THDTA i riverine ecology.
MR s i V/ g AU dSuTg HERIA, FAT (AT{HD FHol) IR TAfAE A=
_ W i qTR &R & forw far-ufag &

» Majuli is a fluvial i1sland, formed due to deposition of alluvium by

the river.

AT Teh AT (F[ITe) G100 &, ToreenT [T A¢T gRT o718 913
SToile [AEET (M) & feTor & g3 &







Once considered the world’s largest river island N
el S TIAT BT TaY TST ALY &7 HATAT ST AT Cultural Significance

Highly dynamic landform due to floods and erosion
d16 3R UG &b hRUT I Teh A Th ANl TUET &

Example of riverine geomorphology in Indian geography
HRATT IS H AT SATAd H-3Mpideh AITAT Bl Teh

* Majuli is the cultural heart of Assamese Neo-Vaishnavism, started by Srimanta Sankardeva.

+ Majuli 3rGTHIT AT-JTUTT UH T REPideh g &, ToTdehl TN Srimanta Sankardeva a &1 27|



Floods: Causes & -Dynamics

Human-Induced Causes/HATAd-STTeld hIXOT

Natural Causes/JThTddh hIRUT

< Intense monsoon rainfall “» Deforestation In catchment
% ST ATTGEA TuT & STSITITH &7 3 a4l &Y et
% Rapid snowmelt “* Encroachment of floodplains
< doil ¥ TeATIgeed o aTe et uT 3T

“* Seismic activity — riverbed uplift

: “* Poor embankment design
% HUT NATATY — AT Tl BT HUI 3T -
*+* Braided channels — unstable flow “ deddl bl W/3I33lli5|6|5 %SITE»T-[

T ST (75 70— e

 Soil fertility/da1 3T |

“ Agricultural loss/HTS &Ifdl & gig 1

“ Riverbank erosion/cl d¢ 3uige

“ Displacement of population/STaTaEIT &T [dEATTA




> The Indus-River-System -

“* The Indus River system iIs one of the oldest and most

important river systems of South Asia.

N L “ Indus River system Gf&T0oT TIRIAT &t Gad UTdi 3R Agcayol

) _
- ~ IGumal
AN ?U“}{U P Sohan

’ o/ L NsL helam -

5, “ It has supported civilizations, agriculture, and trade for

r( O
SJOuranyala

o thousands of years, including the Indus Valley Civilization.

w \
. Lahoreef Amritéarde 6)@ \
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7 sues é‘/“ix\ TR ZHA AT, PV 3R IR hl HHYAA ,
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Origin and Course of the Indus River

* Origin: Near Lake Manasarovar, close to Mount Kailash in Tibet.
o 3¢d: faedd # AETENI 3T & UTH, helll Udd & fddhe |

* Initial name: Singi Khamban
e URTAP a1 [ @aa 1 Countries covered:
o Length: ~ 3,']80 km * China (Tibet region)

. STETS: STITHIT 3,180 Rreliaiex + T (eFead &)
* India (Ladakh)

+ AN (clcTY)

» Pakistan (major course)

+ UTThEAT (HTT UdTE)




Course of the River

Region: Tibet — Ladakh — Gilgit
& Tdedd — oS — g

(A) Upper Course — Mountain Stage

* Narrow valleys
Features . oty enfet

Steep gradients
» dig aTel
* Rapids & gorges
. e ware YREw) Ud it
 Rivers are glacier-fed
+ AT feActel @ Uit
* Limited agriculture, but strategic importance

. WA PR, v aRe =¥ A 31 Fecayo?

— - — B —~—— — ~ e S —= — —. - ————— —
— — e A = —— — e — —— —




Course of the River

(B) Middle Course — Plain Stage - Regi?”: Punjab . >indh plains
& USTTd 3R T8 & A
» Broad floodplains
reatures . e a1 A
» Meandering channels
+ FHTIGR AdT URTT

» Extensive irrigation canals
» MU fEaTg AT JoTell
* Maximum human utilization

o HTAT gRT TR IH STITIT



Course of the River

(C) Lower Course — Deltaic Stage - Forms Indus Delta near Arabian Sea

3 AR & Urd f8Y Sl &1 [AAT0T hidl &

Problems

 Reduced sediment load (dams)

.+ 37EEIE (I1TE) T AT 3 et (Tt & PrRUT) R

e Sea water Intrusion
o HHGT STeT T AR T
» Delta shrinkage

+ Socl &l AP



Vi aj or Tributaries of the Indus River

A. Left-bank Tributaries (from the east)

* These originate mainly in the Himalayas

o BeIhl SaH HEI: oA G BT &

» These five rivers together form Punjab (Land of Five Rivers)

+ J gral AfeAT ATt Punjab &1 [T At €, I arar aAfeat & i3 et Sran

River Origin Importance
Jhelum Verinag (J&K) Important for hydropower
Chenab Bara Lacha La Largest tributary
Ravi Himachal Pradesh Shortest
Beas Beas Kund Entirely in India
Sutlej Near Lake Rakshastal Longest tributary




Major Tributaries of the Indus Rive

A. Left-bank Tributaries (from the east)

Modern Name

Ancient / Vedic Name

Notes

Jhelum Vitasts (W) I\/Ientlc?ned in Rigveda; flows through
Kashmir

Chenab Asikni / Chandrabhaga (3118l /  Asikni in Rigveda; Chandrabhaga in

UegHTI) later Sanskrit texts

Ravi Parusni (TES0T) Sl.te of the farr.mous Battle of Ten
Kings (Dasarajna)

Beas Vipasa (fararerm) Alexand.er the Great called it
Hyphasis

Sutle) Sutudri (Qﬁ'gff ) Longest of the five rivers

Parushni (Ravi) is frequently asked due to its link with the
Rigvedic Battle of Ten Kings.

/
/
/
’
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Major Tributaries of the Indus River

B. Right-bank Tributaries (from the west)

Origin Feature
Shyok Karakoram Range Glacier-fed
Gilgit Hindu Kush Perennial
Kurram Afghanistan Seasonal

Gomal Afghanistan Flash floods




Kabul River

Largest right-bank tributary P ¢ ¥ \\\%)

AN+ N\ IO itdar s~ <
Y TSI STV Ac P HErIh ) % . }a "
Origin: Hindu Kush Mountains (Afghanistan)

3¢ d: R Tdd THINMTAEAT)
New Delhi

Enters Pakistan and meets Indus near Attock
i}

UTfehEdTed H UdT &Y 37eh &b Urd Indus River & fHerar
%

Important tributaries: Kunar, Swat, Bara

HAGCAYUl HEleh A1GAl HeAR, TTd, IRT

ARABIAN
SEA




Drainage Characteristics

J Nature:
» Type: Antecedent river (older than Himalayas) . Perennial (snow + glacier fed)

. U qaadt (GARET) A — Rearera & # QI . TR (RHU @ Rl & Q)
» Deep gorges Iin upper course
o FWT gaTE H I IMfol/dheTT
* Basin area: ~ 11.65 lakh sg km

J Flow pattern: . 3UATE &7 JTITHIT 11.65 oI 3T fheldATe

» High discharge in summer
+ UISH R A TR T YdTe
* Due to snowmelt + monsoon rainfall

»  TRATUL ST AT ATAGAT dUT &b hRUT



Indus River

Jhelum River

Tarbela
Reservoir

Kabul River

Mangla
Reservorr

Kalabagh

N Reservorr
(Proposed)

Chenab River

d

Jhelum River
Ravi River

Rasul

Jmnah Barrage

Barrage

Qadmrabad
Barrage

Kurram River

Sutle) River

Chashma

Chenab River S

Reservoir/ Trmmu Barrage
; Barrage Barrage
Gomal River gh
)
2 Sidhnai
' Barrage Sulemanki
-:E Barrage
2
0 Ravi River
Guddu Punjnad River
Barrage
R Islam
Punjnad Sutlej River Bamage
Barrage
Gaj Nai

Baran Nai

Arabian Sea



Why Indus is called an Anteceadent-River?

* The Indus River existed before the uplift of the Himalayas

» THY AET AT & 3cUT T Ugel & ATcdca 3 )
* As the Indian Plate collided with the Eurasian Plate:
¢ ST HRAT Telc AT Tl H ThlTs:

* Himalayas rose slowly

o TRHATIT -9 FUT 33|

Evidence

 Indus kept cutting downward, forming deep gorges

+ T Y A T 3T heTd HIAT T, TSTad I Mioi/eheV Fell|

* The Indus river maintained its original course by vertical erosion .
during Himalayan uplift, making it a classic example of an
antecedent river.

+ [RATTT & FU 38 & ERTA THY AT o dicehel Dherd H 3TAT He
AT IAT0 @7, T[S8d I Ueh UCIHISE AT il FATTHD SEIeI0T ddd =

S|

Deep gorges in Ladakh & Gilgit
oTerq 3R eI & ) a1a1/eheTT |
Superimposed & antecedent drainage features

HIRITU (JUEFUIsS) Td Qdddi (TEIfAse) 3rqdarg JdF & fadudm|



Drains parts of: Compared to Ganga River:

% Ladakh/erer@ “* Shorter course In India

“ Jammu and Kashmir/ST#] 3T e & $T H 3TURTIPe BICT HelTe
« Himachal Pradesh/f&dTael U2l % Lesser population support

5 Punjab/m ’:’WW@W%

Important dams:

“* Bhakra Nangal Dam (on Sutlej River)
& HIGST AT J14T (A olol {6 WR)
“* Pong Dam (on Beas River)

< OYIT 1T (ITH AT UR)

 ——
R — _ = e ——

 ——— __ —_ — = e —— ———



Economic and Agricultural Importance

* One of the largest irrigation systems in the world

» a2 1 gad I31 T ¥ars yonierdl # 8 Uah

» Backbone of Pakistan’s agriculture Hyd rOpPower generatiOn:
« UTfpEAT &I HiY T T

* Mangla Dam (on Jhelum River)

o HITT ITY (STAH A W)

CI’OpS supported: o TarbeIaUDam’ (on Indus River)
+ ool Iy (Y AT W)

. Wheat/frgii
 Rice/AdTddT

» (Cotton/dpUTH
* Sugarcane/dTed]




Selectionway




River division:

India: Ravi River, Beas River, Sutlej River

HRA: T, SATH, Tl

Pakistan: Indus River, Jhelum River, Chenab River

Considered one of the most successful water-sharing treaties

28 fa Y a8 Thel STol-TadoT AT9AT H H Teh HATAT ST &

Western Rivers
Pakistan’s control

Indus Water
Tre atu Jhelum

&’
Chenab W
Beas
Pakistan
Ravi

Indus Waters Treaty (1960) |

» Signed between India & Pakistan

¢ HRA 3R UTfhEdTe & I gEdreTia
» Brokered by World Bank

» T dep BT LTI | Hued

Sutlej

' ﬂ
\ way

Eastern rivers
India’s control



Backaround

After Partition (1947), the Indus rivers flowed from India into Pakistan.

TaHTSTET (1947) & a1 THY ST YUTTell &Y ATSAT HRA 8 UTfehEdTe bl IR dac!

AT |

Pakistan feared water insecurity due to India’s upstream control.

AR &b ST JaTg G fAIAUT o BROT UTIhEATA Dl STel TN Y 3TAHT 2T

An interim agreement (1948) failed — need for a permanent treaty.

Teh ANH THSNAT (1948) 3TTHol &l — TARN TfY I 3maTehdr ush|

After 9 years of negotiations, the treaty was signed in 1960.
9 quT Y ATATT & dT; Ig TTT 1960 H FEATGTRA T3 |

* Ayub Khan/31gd Wl




Important Projects under the Indus Waters Treaty

» Baglihar Dam — Dispute resolved by Neutral Expert
+  PITTOER 1Y — fadTe ol FATUTT dcEY TaIu=T grRT fehar aram
» Kishanganga Project — Arbitration case

»  [RRATIIT URIISTAT — ACIEAAT/TTE ATHCAT
* Tarbela Dam

e ddel a1y

* Mangla Dam

o HITCI a1




Historical Significance

AMajor sites:
» Birthplace of the Indus Valley Civilization » Harappa
» Ty grY AT Bl STeAEATA : B

* Mohenjo-daro

Advanced:

» Urban planning

o Toddd IR AT

* Dralnage system
- Tarfaa STer-fAera gomelt
» Agriculture

+ Y YOI




Comparison with Ganga & Brahmaputra

Feature CELE Brahmaputra
Rainfall dependence Low High Very high
Glacier dependence High Moderate High
Delta Shrinking Stable Expanding

Geopolitics Very high Moderate High




