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Introduction

This book presents the nine studies conducted jointly by
Bangladesh Unnayan Parishad (BUP), Dhaka, Centre for
Policy Research (CPR), New Delhi, and Institute for Integrated
Development Studies (IIDS). Kathmandu as a part of Phase
II of the Initiative launched by the three institutions in 1990
focusing on regional cooperation in tlic harnessing of the
eastern Himalayan rivers. The sequential arrangement of
the chapters corresponds to the original study design except
that study number 2 (on water-based integrated GBM
regional development) has been moved to position 9 (chapter
10 In this book). The reason is that while the other studies
deal with particular aspects, this study provides a framework
for a future work programme (research, analysis and action).

The GBM Region
The Ganges-Brahmaputra-Meghna (GBM) river system is

perhaps the second largest in the world (next only to the
Amazon) serving Bangladesh. Bhutan. China (Tibet Region),
India and Nepal. It carries an annual average runoff of over
1.250 billion cubic metres (BCM) and its drainage area
extends over an area of 1.75 million sq. km. The arable land
in the GBM region Is over 79 million ha. and over 558 million
people live in it. Details are given in Table 1.
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Table 1: GEM Region
(Some salient details)

Particulars Ganges Brahmaputra Meghna GBM

Drainage area
(in 1000 sq. km.)

1.080 580 85 1.745

Estimated population
(1996) (in millions)

427 82 49 558

Arable land
(in mha)

65.8 9.3 4.0 79.1

Brief profiles of the three major rivers constituting the
GBM system are given below.

The Gonga/Ganges'
The Bhagirathi, the traditional source of this river, rises

from the Gangotri glacier in the Himalaya. India at an
elevation of about 7,010m. It is Joined by the Alakananda at
Deva Prayag and thereafter the river is known as the Ganga.
From Hardwar to Allahabad—a distance of about 720 km—
itflows in a generallysouth/south eastern direction. Starting
from the Uttarkashi district of Uttar Pradesh, the river
practically covers the whole of northern India between the
Him^ayas and the Vindhyas except Punjab and Jammu &
Kashmir. The GangaisJoined by a number of tributaries on
the right and left banks In Uttar Pradesh and Bihar. TTie
Ram Ganga. toe Gomati. the Ghagra. the Gandak. the
B^ati^d the Kosi are the important leftbank tributaries.

the Sone are the Important right bank
t^nali in Nepal), the Gandak andthe Kosi which flow from Nepal contribute asignificant part

of toe flows in toe Ganga particularly in toe dry season
After its confluence wito toe Kosi. toe Gan^ continues

w 1 ^ as it entersWest Bengal it swings round toe Rajmahal hUl range. The
delta of toe river can be said to start soon toereafterT below

1.The river is called Ganga inIndia andGanges inBangladesh.
In this book both have been used as contextually appropriate.
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Farakka. From about 16 km below Farakka, it forms the
common boundary between India and Bangladesh for about
140 km. Downstream of Farakka the river divides into two

arms, one flows eastward into Bangladesh as the Padma
(Ganges) and the other flows southwest and becomes the
Hooghly. The river then flows eastwards inside Bangladesh
andJoins the Brahmaputra at Goalundo. Bhaglrathi/Hoo^y
takes off in India about 40 km below Farakka while llie Gorai,
the Arial Khan, the Kumar, the Mathabhanga are other
important distributaries in Bangladesh. Itie combined flow
of the Ganges and the Brahmaputra continues under the
name of Padma till it Joins the Meghna near Chandpur.

The drainage area of the Ganga/Ganges system is
1.080,000 sq. km. of which 861,000 sq. km. lie in India,
140.000 sq. km. in Nepal and 46,000 sq. km. in Bangladesh
with the balance lying in Tibet. TTie length of the river from
the source to the sea along the Bhaglrathl-Hooghly route in
India Is about 2,525 km. The distance from the source to
Goalundo is about 2,528 km. The average annual flow in the
river as recorded at Farakka In India (1948-1973) is around
380 BCM and as recorded at Hardlnge Bridge in Bangladesh
around 383 BCM.

The culturable area In the Ganga/Ganges basin is
estimated to be about 65.8 million ha, ofwhich 60.2 mha is

in India. The basin is also densely populated particularly In
the lower reaches, and it Is estimated that the present
population (1996) is about 427 million.

The Brahnvc^utra
The Brahmaputra rises in the Great Glacier In the Kailash

range of the Himalaya, at about 5,150m In the Tibet region
ofChina smd is locally named the Tsangpo. It flows eastward
through southern Tibet for some 1,700 km., generally parallel
to the main range of the Himalaya and is Joined by many
tributaries.

Beyond Pe (altitude 2,950m) the river abruptly turns
northeast and north and flows in a succession of rapids
betweenthe high mountains ofGyala Partand Namche Barwa
(7,756m) and turns south and southwest to emerge from
the foothills under the name, first ofSiang and then Dlhang,
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Arunachal Pradesh in India. Near Sadia town tlic Dibang
and the Lohit join the river and thcrcal'tcr it is known as tlie
Brahmaputra.

During its course, the river is joined by many tributaries
both from the north and the south. The principal northern
tributaries are theSubansiri, the Kamcng, the Dhansiri, the
Manas, the Champamati and the Sunkosh. Tlie main south
bank tributaries are the Noa Dihing. the Buri Dihing, the
Dlsang, the Dhansiri and the Kopili. Throughout its course
In India, the Brahmaputra is braided and is veiy wide (up to
18 km. in the widest stretch), with some well defined nodal
points where the width of the river is narrow and within
fairly stable banks.

Swinging round the spurs ofthe Garo hills near Goalpara.
the river enters Bangladesh and flows southwesterly for
another 270 km until itjoins the Ganges at Goalundo. Many
tributaries join the Brahmaputra in this reach, of which the
principal ones are the Dudhkumar. Dharla and the Teesta.
Below the confiuence of the Teesta the old channel of the
Brahmaputra branches off the left bank. From here to
Goalundo the river is called the Jamuna. Theunited stream
ol the Brahmaputra and the Ganges beyond Goalundo
coi^nues to flow southeast under the name of the Padma.
At Chandpur. 105 km. below Goalundo. the Padma is joined
by the Meghna on the left.

The Brahmaputra river from its source in Tibet up to

5-k of which 1,625 km lie iniiDet yi8 km. m India and the balance in Bangladesh. Tlie

rfrfn580.000 sq. km., of which2yd 000 sq. km. is in Tibet, 195,000 sq. km. inIndia. 45.000
sq. km. mBhutan and 47.000 sq. km. in Bangladesh. The
average annual flow at Bahadurabad (in Bangladesh) is
around 620 BOM.

Itis estimated that the culturable area in the Brahmaputra
basin is around 9.3 million ha. mostly in India and
Bangladesh. The estimated present population (1996] in the
Brahmaputra basin is around 82 million, with more than
half living in Bangladesh.

/ntroducfion

The Meghna
Tlie Barak river, the headstream of the Meghna nses in

tlie hills of Manipur state in India atan elevation of 2900rn.
It flows south, winding its way through the hills for 250 km
before it takes a sharp turn at Tipaimukh
At Lakhipur it emerges into the plains
west, in a meandering course. Near the India-Bangladesh
border, the Barak bifurcates into the ^rma the
Kushiyara. both of which enter Bangladesh. "Hie S™
along northern Sylhet and is joined by anumber
from the hills. The Kushiyara receives the waters oftiienoi^
nowing tributaries like the Singla. the I>angai. the Manu,
^"tIic Surm^and the Kushiyara join at Markuli after which
the united stream is called the Kalni.
erly direction. Near Kuliarchar. the Ghorautia (which carries
the nows of the Somcswari, the Kangsa, Baulai and ^
Mogra) joins in and thereafter the river is called the^ghna^
From there the Meghna (lows southwest to meet the
(which carries the combined flows of the Brahmapu
the Ganges) atChandpur. Between Kuliarchar and
theTitas and the Gumti join from the right, and the ly
and Buriganga from theleft. Below Chandpur the com ne
river is known as the Lower Meghna and it soon
wide and deep estuary. It enters the Bay of Benga
four principal mouths, the Tetulia, the Shah azpur,
Hatia and the Bamni. , ^ tn

The Meghna from its source flows for about 900 km p
Chandpur. of which the first 564 km. lie
rest in Bangladesh. The distance between Chandpur and
the sea is about 130 km. The total drainage area of the
Meghna is 85.000 sq. km., of which 49,000 sq. km. lie
India and 36,000 sq. km. in Bangladesh. The average annual
discharge of the Meghna (at Bhairab Baz^) upstream of its
confluence with the Padma is around 150 BCM.

The culturable area in the Basin is assessed at4million
ha lying in India and Bangladesh. ThepopuLuL is about 49 million people, the majority of whom
are in Bangladesh.
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Issues are still proceeding. Tiic texts of the Ganges and
Mahakali Treaties arc reproduced in Appendices 1 and II
respectively for ready reference.

What the Book Offers

Chapter 11 provides a resume of the findings of the nine
studies. It is important to mention here that the studies and
conclusions presented in this volume an; those on vviiicli an
agreement was reached among the BUP. CPR and IIDS
research teams. This volume has built on the modest
contribution made in the first phase and. it is believed,
advances the cause of GBM regional cooperation somewhat
further. Much more needs to be done towards widening and
deepening cooperation in the region, in the interest of its
teeming millions.

Coming out as itdoes at a time when the regional (relations)
environmentremainsvery much characterized by the "window
ofopportunity' that opened up in the wake of tlie signing oI
the Ganges and Mahakali Treaties, tlic book is expccted to
act as a catalyst for more intensified Track li eiforts to help
promote and strengthen GBM regional cooperation and to
encouragegovernments (TrackI) to set sail, taking the winds
ofchange now blowing in favour ofcooperation in tills region,
in their strides towards an integrated regional development.



Possibilities of Augmenting the Lean
Season Flows of the Ganges

Background
The Ganges generally runs along the international bound

ary between Bangladesh and India lor nearly 140 km (87.5
miles) from about 16 km (10 miles) below Farakka in West
Bengal. In Bangladesh, the Ganges joins the Brahmaputra
at Goalundo, and Joins with the Meghna near Chandpur
before the combined flow empties into the Bay of Bengal.
About 40 km (25 miles) below Farakka. tlie Ganges' distribu
tary—tlie Bhaglrathi—takes off: it is also the recipient of the
diverted water from (he Farakka Barrage and is known as the
Hooghly in its lower course.

The length ofthe Ganges river from its source to the mouth
of the Meghna is 2,528 km (1.570 miles). The basin is
inhabited by over 427 million people including about 34
million in Bangladesh (1996 estimate). The Ganges receives
71 per cent of the dry season and 41 per cent of the total
annual flows from its left bank tributaries, which flow down
from Tibet and Nepal. A major characteristic of the Ganges
flow is abundance of water in the monsoon season (often
causing floods) and shortage of water in the dry season.
Indeed, the diy season shortage is the key element in the
Ganges water-sharing issue between Bangladesh and India.

Tlie utilization of the waters of the Ganga/Ganges and its
tributaries in the countries of the Ganges-Brahmaputra-
Meghna (GBM) region did not become a cause ofconcern till
around the mid-twentieth century. In 1947, the partition of


