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ABSTRACT

The present study is an attempt to investigate the changes in

river section characteristics of Brahmaputra-Jamuna within the

territory of Bangladesh.

The analysis carried out is mainly based on hydraulic and

hydrogeometric data for a fe~~selected stations. Only five cross-
\

sections namely J-4, J-7, J-9, ~-14 and J-16 near Porabari, Sirajganj,
\Jagannathganj, Bahadurabad and Chilmari stations respectively for the

years 1965-66, 1976-77, 1978-79, 1980-81, 1983-84 and 1985-86 have
been studied. The analysis is also based on the water level and

L
discharge data for the years 1964~65, 1974-75, 1978-79, 1980-81,

1983-84, 1986-87 and 1987-88.

The study of cross-sectional area and effective width showed
that no systematic change in cross-sectional area and effective

width has occurred during the period 1965-66 to 1985-86 on any

of the sectionS.

Study of mean bed levels indicate that there is a trend of
rise in the mean bed level in sections J-7 and J-9, and fall in

sections J-4, J-14 and J-16 during the period 1965-66 to 1985-86. The

highest rise (about 1.5 ft) and fall (about 9.0 feet) of mean bed

level occurred at the section J-7 (near Sirajganj) and J-4 (near
Porabari) respectively.

Study of changes in water level for same discharge over the years

from 1964-65 to 1987-88 has shown an over all rising trend in all

the stations.
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Every year the Brahmaputra-Jarnuna carries a heavy sediment
load from upstream of the river. Erosion and deposition tru{es
place on the river during the passage of flood. In general as
discharge increases, two channels, gener~lly locnted adjacent
to the river banks, tend to scour, while the c~ntral part of
the channel is the site of deposition. As flood water subsides
one channel tends to fill rapidly, forcing water down the other,
thus maintaining a single deep chsnnel. After the flood has passed
little chonge takes place except for some filling and reduction
in cross-sectional area of the main channel.

To understand such changes in river-section characteristics,
researchers working in the field of river engineering have tried to
develope relations among the various parameters involved in the
river-section characteristics. But so far it has not been possible
to develope any such general relations specially in case of a
braided river. Under such a condition an attempt;to study each
river seperately is expected to give answer for the individual
river. Keeping this in mind, the present study have been under-
taken to know the river~section characteristics of Brahmaputra-
Jamun;3.at few selected stations.

1.2 Importance of the study
Rivers have played a very important role in every stage,,of human development. Its importance has thus been recol::nised

since time immemorial. Rivers have always been the major sources
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for satisfying our domestic, municipal, irrigation and other
demands and that is why most of our cities were established
in the vicir;.ity of rivers. In the primi tive times, there
was absolutely no control of these rivers, and hence, time to
time they used to cause tremendous devastations and troubles
to human beings.

Natural rivers cover a wide range of discharge ond slol'e.
Cross-sectional area, width and depth of the rivers changes ~~
every year in an alluvial river. The changes in these character-
istics are very pro~inent in the big alluvial rivers like the
Ganges-Padma, the Brahmaputra-Jamuna and the Meghna. Brahmaputra
being a braided river has its problem more complicated as ree;arcJs
its changes in river-section geometry and the river migration
patterns. Erosion & depositiondoes not necessarily occur on
opposite banks as in a meandering river. Both banks may experience
deposition or erosion at the same time. Owing to a number of cOr:Jplex
factors involved in the river geometry, river researchers and
hydraulic engineers have not been able to develop or predict any
general rule predicting river behaviour specially of a br"ided
type. Under such circumstances each braided river need to be
studied seperately to know its characteristics 8uffkiantly well
for its utilization in water resources development.
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1.3 Objectives of the study

The objectives of the study have been set as follows:

i. Study of variation of width, area and average depth
with respect to elevation.

,
~,

I

ii.

iii.

Analysis of the nature and extent of erosion and
deposition at each section.

To know how the Wilter levels at different st;ctions Gre
changing with time for the same discharge in different
years.

---------------
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GHAPTER_2

3RIEF HISTORY OF THE BRAHMAPUTRA_JAMUNA RIVER

2~1 Introduction
The Jamuna is the name given to the Brahmaputra-Jamuna

river between the offtake of the Old Brahmaputra river and
the confluence with the Ganges. Upstream of the offtake of the
river is known as the Brahmaputra river. The Brahmaputra is
the largest river of Indo-Bangladesh subcontinent. The total
length of the Tsanpo-Brahmaput~a-Jamuna river upto Goalundo
is 1600 miles (2575 km). The total drainage area down to
Aricha is 2,24,000 sq. miles (5,80,455 km2) of which 1,13,000
sq. miles (2,29,819 km2) in Tibet, 93,000 sq. miles (2,40,999 km2)
in India and only 18,000 sq. miles (46,644 km2) in Bangladesh.
The average annual peak discharge is about 19120 m3/s. The
highest flood flow of 91000 m3/s was recorded at Bahadurabad on
the 6th August, 1974. The average slope of the Brahmaputra river
in Bangladesh varies from 0.5 ft/mile (9.5 cm/km) near Nunkhowa
to 0.14 ft/mile (2.65 cm/km) near Ghandpur.

2.2 Description
The Brahmaputra originates from the famous Manas-Sarowar

in Ghemayungedun glacier as Tsangpo which flows eastward for
about 775 miles (1248 km) in a constricted valley through Tibet.
The river Tsangpo takes a sharp bend southward before meeting

.
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Dibang, enters Assam frOm the .north and meets with the Dibang
and Luhit some 30 miles (48 km) northeast of DibrugiJrh. This
combined flow assumes the name Brahmaputra and continues to flow
through Assam towards sout-east before entering Bangladesh from
the north.

In Bangladesh the river flows south and takes on the flows
of the Teesta just south of Chilmari and the Hurasagar in
between Porabari and Nagarbari and then joins the mighty Ganges
near Goalundo. Within Bangladesh important distributaries of the
Brahmaputra are the Old Brahmaputra leaving the left bank south
of Bahadurabad and the Dhaleswari also leavinc the left bank
just below Sirajganj. The combined flow of the Brahm"putra and
Ganges, with the namePadma, flows towards southeast before
meeting another big river, the Meghna,at Chandpur. From Chandpur
the combined flow, one of the largest in the world - only exceeded
by the Amazon and Congo, flows southward with the name Mec;hna and
falls into the Bay of Bengal. The Ganges, Brahmaputra and MeC;hna,
rivers combined have formed one of the largest deltas in the
world, comprising some 23,000 sq.milcs (59,600 km2) (Colemiln 19(9).
The course of the river is shown in figure 2.1.

2.3 Change of course of the Brahmaputra
The Brahmaputra changed its course through Bangladesh

drastically over the years. So did the Ganges, using several sets
of aerial photo-mosaics, Coleman, (1969) investigated the changes
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of the river course in Bangladesh over hundreds of years.
Without going into detail it can be said generally that over
the centuries the Brahmaputra river system shifted south-
westward. The most recent remarkable change happened about
200 years ago when the Brahmaputra shifted to its present course
abandoming the previous one through the Old Brahmaputra to its
confluence with the Meghna river at Bhairab Bazar. There is little
agreement among the researchers about the exact time of this
diversion. According to most of them the diversion was Gradual
starting from 1787 and completing by 'around 1830 when in joined
the Ganges near Goalundo. In relation to this diversion, the
year 1787 ia specifically mentioned because one of the reasons of
Brahmaputra's diversion is said to be the joining of Teesta with
the Brahmaputra 'in that year when a severe flood changed its

I(Teesta I s) oriGinal course. Before tbis change the Teesta used
to fall into the Ganges. Apparantly, the Brahmaputra reinforced
the combined flow in the Old Brahmaputra channel passing through
the heart of Mymensingh and developed a new channel diverti!1C;in
between Bahadurabad and Dewanganj more or less along the .Jem,i

which is now called the Jamuna.

The recent findings of Morga'Iland Mointire (1959) shou Ld

be mentioned in this connection. They made a Geological reconnaL"'1-
anceof Bangladesh and West Bengal from November 1955 through April
1956 to determine the morphology of the deltaic complex of the
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Ganges, Brahmaputra and ~Jel';hna rivers and their distributnries.

Study indicRted tlwt st:r'llctural activity, ~)rim'lJ'~' r'.lulti nr- '1'1<:"l-' ..../ . ' . . t., ,'- ._~

significantly influenced quaternary geology. ChciDEes in the

course of the Ganges and Brahmaputra through Bengal durinG: the

last few hundred years was attributed to faulting and resul t'2.nt

tilting of fault blocks. 'fhese changes have cclUsed the GanGes

"

to ;Jbandon r,mnerou:., western distributc;ries in favollI' of joiJlin[;

the Bra11mapuLra-Meg;hna :c;ystem to the south-west.

The subsidence is also bed responsible for the large

depression in the Brahmaputra basin. It is also a reasonable

explanation that these depressions are signs of incomplete

del ta building process of the Brahmaputra vlhen it changed to

a new course.



CHAPTER-3

LITERATURE REVIEW

3.1 River pattern classification
River patterns are normally classified from their top

views as meandering, braided and straight. It should be

I

"

remembered, however, that the differences between any two
patterns are usually not distinct, and not all rivers can be
easily classified as.having one of these patterns. A river may
exhib.it, as it normally does, different patterns by its different
reaches at a given time, and a given river reach may also e.x!1ibit
different patterns at different time periods. Rivers can also be
divided into two classes, single channel streams, and multiple _
channel streams.

3.1.1 Braided river
Braided rivers are characterized by a steep shallow course

with multiple branches seperated by islands or bars (FigurH 3.1.A).

Braided rivers with the channel branches taken 3S a whole huve
large width-depth ratios than the unbre.ided ones.

Lane (1957) concluded that there are two primary causes for
braided rivers or streams. Either one of these two causes alone
may be responsible for the braided patterns or they may both be
acting .to cause it. These causes are:-
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1. Overloading, i.e., the stream may be supplied with more
sediment than it can carry and part of it may be deposited.

2 ~ steep slopes causing a wide, shallow channel in which
bars and islands readily form.

,!ane (1957) ob~erved t_hai;all ste~p.slopes braided channe]s have rrn

characteristics in common, in addition to that of multiple chnnnels.'

These are as follows:
(a) relatively st~aight course of the main channel, (d) steep
longitudinal slopes, (c) wide channels (d) shallow depth, (e) flat
bottom, (f) sand or coa,rses bed material (g) usually relatively hi'gh

sediment load.

Rivers having these characteristics may be overloaded, but
all overloaded rivers do not necessarily have this braided from,
nor are all braided rivers necessarily overloaded.

Vedula (1969) presented a basic course 0-1' braided channels
based on the considerations of bank erosion and sediment transport.
They show€d that in an a,g~ading channel, the shear stress can
actually decrease with time. If there is no sediment supply from
upstream, the channel may attain stability with no transport takin~
place in it. However if there is a sediment supply at the upstream
end, the channel may widen ,so much that the depth may becorre shallow
to the point that the flow can not take place in a single channel,

thus developinga tendency to braid.
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3.1.2 straight river
straight rivers are those which have, at the bankfull

stage, a negligible sinuosity over a distance many times the
river width. The thalwege (line of maximum depth) of straight
river is generally siriuous J in plan, movinp: from one bank
to the other. As a result, lateral bars are formed am are
arranged alternatively along the banks (Figure 3.1.B). Steep
river gradients, large variations in stage,a,periodic floods,
and small bed load are characteristics of straight rivers.

3.1 .3 Meand ering river
Meandering river is a river in which channel alignment

consists principally of pronounced bends (Figure 3.1. C) , the
shapes of which have not been determined predoninantly by the
varying nature of the terrain through which the channel passes.
According to Leopold, Wnlman and Miller (1957), meander rivers
have a sinuosity of 1.5 or greater, Sinuosity is defined as the
ratio of the length of the stream channel to the length of the
streams measured along the axis of the valley.

3.2 Bed configuration
The bed configurations (roup:hness elements) that may form

in an alluvial channel are plane bed without sediment movement,
ripples, riPPtes on dunes, dunes, plane bed with sediment movement,
antidlmes and chutes and pools. These bed configurations are listed
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in their order of occurrence with increasing values of stream

power (Vi' DS) for bed materials having d50 less than 0.6 mm.

For bed materials C'larAer than 0.6 rom dunes form instead of

ripples after begining of motion at small values of stream

power. The typical form of each bed configuration is shown

in figure 3.2.

These be~ rou~hness elements are not mutually exclusive

occurrence in time and space in a flume or a natural river.

They may form side by side in a cross-section or reach of a

natural stream giving a multiple roughness or they may form

in sequence, in time, producing varia ble roughness.

3.3 RvdraUlics of erosion

Erosion in a concave bends by the formation of b.el1e01cll\.1

secondary (or reflected) current which can be stated to be a normal

process of meandering for gettin g rid of excessive bed materia) s to

be opposite convex bend. In the concave bend, the flow lines are

considerably compressed togetrer resulting in concentration of

veloci ties, while across the shoals (or crossing) the flow lines

are spread out so as to decrease the flow and result in temporary

deposition of bed materials. However, for Brahmaputra cTamunarjvp.r,

as a braided ri"er, excessive fluetuation of se<Hment and water

flow as well as water levels may cause undesirable concentration

of flow in one of the main channels where the incrp.ase of discharge

may not be accompani ed by the proporti onate increase of sedi "'ent
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supply through the particular channel. Also undesirable shoal
movement opposite to this channel may cause excessive concentration
of the flow in a narrow concave channel. Severe erosion is essentially
caused due to concentration of water flow in a conc~ve channel when
the bank materials are not capable of withstandin~ the 8a11 velocity.
Such velocities increase with periodic increase of rlischn.rl'(13.whilo
the type of bank materials as well as of saturation of these materials
are also very important factors in the erosion procefls. 'rhusmajor
erosion starts when heavy increment of velocity in the eroding
channel occurs in a short period with quick rise of velocity in the
begining of the flood. Also essentric bank slips of saturated si1ty

" materials occ,urwhen the water levels quickly fall after the monsoon.
As such the bank erosion may be stated to be due to one or more of
the following causes:

i. concentration of velocity in a concave bend
ii. nature of flood hydrographs of the particular river

iii. type of bank material
iv. ground water table and saturation of the hank materials.

3.4 variations in current direction
The directi on of flOW'in the nrnhmaputra-,Tam\lnllr1v"r ill

controlled predominantly by bank slumpi.ngdurinp: ris1U" stow" IIn,l

by deposition and formation of sand bars durinp: fallin~ stage,
uneven bank slumping causes the current to be deflected from one
of the channel banks to the other. As this is a continuous process



,
"

I

- 16 -

alon!'; both banks of the entire river, numerous change s in flow

direction result. During falling stage deposition of both bedload

and suspended load restricts the channel drasticalJy and causes the

current to split and change direction. The presence of numerous

such islands results in complex flow direction at any section (llnnp:

the river causing the river section change its geometry i~ an

unpredictable manner.

3.5 Formation and movement, of sand bars

A braided channel i.s characterised by innumberableRand barn

and mid channel islfmdR which seperate the flow into Reveral chrtnnelA.

Such a condition exists in the Brahmaputra channel. which is )ntern]]v

chocked with sand bars (FiP:\lre ,.,). Oncoming load is "rent,,!' than

the sediment carryin!/: care-city 0'" the flow and results in an at!p;ra-

din!/: channel bed characteri zed by such bars and island s. The sand

bars are generally diamond shaped in plan-view, and their lont! axes

are oriented parall el to the average flow direction of the channel

in which they form (Figure ).3.A). The slope of the upstream end of

the island is very steep, and quite often the island is characterized

by a relatively deep scour pool immediately upstream. 'rhe longer

downstream fac es of the island s gen erally have very low slo pes, and

the surface i.s covered with ripples and larger bedforms. 'i'he h'll ght

of the islands can be no greater than the heights of the hip:hest

flood, since the islands are constructed under flood conditions.
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r-
- 18 -

-- .,

,-

The initial lo~.tion and formation of the sand bars are

determined during the flood; they are .possibly the result of

the formation of two scour channels huging each channel bank.

However, the area of deposi tion in the central part ot" the

channel is undoubtedly caused by slack-water conditions. During

the flood this area receives deposition and the bed is Clu.JTraflrod

significantly. Since the flood water subside rapidly, then' III

not enough time for this material to erode, and hence it is soon

exposed as a shoal.

During the next flood, the island is once more inundated.

In some cases it is completely removed by erosion, but more

commonly it suffers erosion on its upstream face and deposition

on its downstream end. This generally causes the island.to migrate

in a downstream direction.

In most cases the total area of the island remains approxi-

mately the same from one flood to another, and only its posi ti on

and shape change. In some instances, however, whole islands dis-

appear or new islands form that were not present in the previous

year. 'l'hus during t"lood, -the sediment is shjften .'tll hen JOAfl, "n",,1nu

the islands to lPiu.rate. The large number of he<] forlN' prl'Hlent 011 th"

surface of these islands when they are exposed iJ''1'BcateA th"t the

sediment had moved as mip:ratory dunes during flood.
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3.6 Channel migration
The Brahmaputra-Jamuna river is a large braided channel,

and during low flow the channel shifts back and forth between
the main stream banks. Aerial photographs of the river show
numerous channels, shoals, and islands which indicate a river
of low hydraulic efficiency and a heavy sediment load. Water
flows in a number of branching and resisting ~hannels with one
or two often serving as major channels. The mid channel islands
and sand banks shift rapidly with the ever changing flow regions,
and in consequence there is day to day variation in channel con-
-figuration. The position of the main current in a braided stream
is extremely unstable and causes. the river course constantly to
shift its position.

Within the Brahmaputra the total amount of sediment provided
by the catchment f~r exceeds the ~bility of the flow to carry the
sediment. Thus there is a general aggradation of the channel bed
which causes the channel to become wider and shallower. The aggra-
dation constantly causes the main current to seek better gradients,
new alignments and paths of least resistance. A new channel is
formed and is at first narrow and deep. With time, however, it too
will begin to aggrade, and the whole process is repeated. In this
manner the channel is in a state of constant migration eroding. -

and redepositing sediment of its own making as well as older
f

deposits of previous channels.

\
\

~
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CHAPTER-4

DATA COLLECTION AND ANALYSIS

4.•1 Introduction
To study the chan~es in river-section characteristics of

Brahrnaputra-Jamuna. cross-sections at five different stations
coverinp;the distance between Noonkhawa and Goalundo have been
collected from the Directorate of Surface Water HydroloRY-I.
"Bangladesh Water Development Board (BWDB). The water level and
discharge data have been obtained from the Directorate of
&lrface Water Eydrology-II, BWDB. Dhaka.

The cross-sectional data which was collected covered the
year 1965-66 and the period 1976-77 to 1985~86. The cross-sectional
data for the period 1966-67 to 1;975-76could not be collected as
these data are reported to be missing. Water level data were collected
only for four stations out of the fiy.eselected stations and discharge
data were collected only for one station. It is to be menttoneo. here
that water level data were not available for all the selected
stations and discharge data ar"!only recorded at Bahadurebad
station. Due to the limitation of data availability, analYR1A
has been kept .limited within some selected stations.

4.2 Description of the selected stations for this study
Bangladesh Water Development Board has been collecting cross-

section data of the Brahmaputra-Jamuna river at various sections
from the confluence of the river with the Ganges to Charantua, an
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upstream section of ~angladesh.Cross-sections are numbered as

J-1 to J-~. For this study only five cross-sections namely

J-4, J-7, J-9, J-14 and J-16 near Porabari, Sirajganj,

Jagannathganj, ~ahadurabad and Chilmari respectively were

selected. Their locations are shown in figure 4.1.

~angladesh Water Development ~oard has also been collecting

water level data from a few selected stations and discharge data

only from one station of the ~rahmaputra-Jamuna river since 1965.

Water level study concentrates on the analysis of data collected

at Chilmari, ~ahadurabad, Jagannathga~ and Sirajganj gauging
stations of the river. The Chilmari, ~ahadurabad and Jagannathganj

gauging stations are located near Chilmari Railway Station,

~ahadurabad Railway Station and Jagannathganj Railway Station

respectively. Sirajganj gauging station is located at about 3 kID

down of Sirajganj Railway station. The analysis of water level

data were made with respect to discharge data collected at

~ahadurabad station •

4.3 Data collection

Water level data were collected only for four stations namely

Sirajganj, Jagannathganj, ~ahadurabad and Chilmari stations. The

water level data at station Porabari were not available for most

of the years and therefore were not collected. The discharge data
were available only for one station namely ~ahadurabad. Thus only

this discharge data were used in the analysis wherever it was

necessary.
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~ecause of time limitation and non availability of data

for all the years, the analysis was done by using data for

the years as mentioned below :

i. Cross-section maps for the years 1965-66, 1976-77,
1978-79, 1980-81, 1983-84 and 1985-86.

ii. Water level data for the years 1964-65, 1976-77, 1978-79,
1980-81., 1983-84, 1986-87 and 1987-88.

iii. Discharge at Bahadurabad for the years 1964-65, 1974-75,
1978-79, 1980-81, 1983-84, 1986-87 and 1987-88.

4.4 Data analysis

Cross-sectional area of the river upto various elevations at

different sections were measured by using a planimeter. Then

elevation versus cross-sectional area graphs were plotted to show
how the cross-sectional area changes with elevation at different

sec tions. By superimposing the cross-sec tions for each see tl all

for different years erosion and deposition were calculated by

using planimeter. An increase in cross-sectional area compared to
a previous year's value indicates net erosion in that section over

the period whereas a decrease implies deposition. At various

elevations the correspondin~ total widths of water surface were

also calculated. Average depth of each river-section near about
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bank elevation were calculate" by dividing the cro ss-sectional. I .

area wi.th water surface width assuming a rectan,gular section. -

-Tllbles have been prepared showing the variation of area, effective

width, total width, average depth and average bed elevation. each

corresponding to near about bank elevation, for each section to

show changes of these parameter in different years. Elevation

versus width graphs were plotted to study the variation in width

of the river at different sections. All elevations refer to FWD

datum.

Water level at Chilmari, Bahadurabad, Jagannathgonj and

Si.rajgonj stations corresponding to some selected discharge at

B9.hadurabad were determined by ,studying data obtained from Blt'DB.

Then water level data at each station were plotted Rl<8inst th••

selected discharge data at Bahadurabad for differmt year!! to

study the change in water level for the same "ischarge over the

years.



CHAPrER-5
RESULTS AND. DISCUSSIONS

5.•1 Cross-sectional area, width and average depth
Fi.gure5.1.1 (a) to 5.1.5(a) have been preparecl to study the

changes in cross-sectional area with elevation for dif"",ront
years for different sections. In each fi~ure there are six ~ros"-
sectional profiles for the years 1965-66, '1976-77,1978-79.1980-81.
1983-84 and 1985-86. For a particular elevation, a point on a
profile gives cross-sectional area of the section upto that elevation.
The figures show that the area- elevation curves rise sharply with
high gradients at lower elevation Le. near the channel bottom and
become flatter with increase of depth towards the top. This particular
pattern of the profile is mainly because of faster increase of width
with elevation.

Figures 5.1.1 (b) to 5.1 .5(b) have been presented to study the
change in width with elevation. For a particular elevation, a point
on a profile gives the effective width of the chnnnel section at.
that elevation. The figures show that "or each section width incren~ee
at a faster rate with elevation.

Tables 5.1;1.to5.1.5i'showthe cross-sectional area. eff'pctivewidth
total wid th, average depth and moan bed level for dif'f'erentRsctions
for different years. Total wiclth refers the clistan~p f'romone bRn~
to another near about bank elevation. Average depth is calculated
by dividing the corss-sectional area with effective width assuming
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a rectangular section. Mean bed level refers to FWD natum.

From the study of figure 5.1.1 (a) and ').1.1 (b) showin.<>;
area-elevation and width-elevation curves for section .1-~ ne"r
Porabari, it is seen that no s,vstematic chanl!:ein any 01" the
parameters such as area and width with elevation has occurred
over the years. At higher elevations cross sectional area and
width decreased from the year 1965-66 to 1976-77. The cross-
sectional area and width however increased from the year 1976-77

to 1980-81. Again the cross-sectional area decreased from the
year 1980-81 to 1985-86 but the width remained more or less
unchanged. Considering the overall changes during the period
1965-66 to 1985-86 it is observed that cross-sectional area and
width at relatively higher elevations has decreased. It is interes-
ting to note that at about 25 ft elevation the cross sectional
area remained more or less same over the years from 196'i-~6 to
1985-86. But the width has decreased at that elevnt10n ,1urir.p

tha t peri od.

From figures 5.1.1113.) and ').1.1 (b) it is also observed that
the cross sectional area at reJatively lower elevations increased
from the year 196')-66 to 1976-77 and necreasen from ~he v~'1r 10"('_'1"1

.to 1980-81 and then increased from the year 1980-81 to 19P')-86.
The width at 10'Ner elevations however fO.llowed di fferent trendSat
different time. It is also here interesting to note that during
the period when the cross sectional area decreased at hil!:her
elevations, the cr9ss-sectional area increased at lower elevations
and vic e-verso.. Con sid ering the total changes during the peri ad from
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1965-66 to 1985-86 it is observed from these figures that the

cross-sectional area and width decreased at higher elevatlon~.

and increased at lower elevations. It is therefore eyiden t thltt

deposition has occured at higher elevations and erosion has

occured at lower elevation.

From the ~tudy of table 5.1.1 at Section J-4 it is reveal!>d

that near about bank level elevation cross sectional ar~, effec-

tive width~nd total width decr",ased durin/< the ppn od 196<;-66 to

1985-86. Average depth has however increased durin" that perIod

with the r",sult that the averaqe bed lev!>l has "one down.

Fiaures 5.1 .2(a) and 5.1 .2(b) represent the ~rpa elevation

and width elevation curves for section J-'-7near Sirajgo.ng. By

observina the curves it is found that at relatively hil"her--
elevations there has been almost no change in the cross s"e!.l "~!I]

area from the year 1965-66 to 1978-79 but the width has decreased

during that period. 'rhe ere ss-sectional area and width then increa-

sed substantially from the year 1978-79 to 1980-81. For example,

at 40 ft elevation, the cross-sectional area in 1978-79 was 296480 ft
2

whereas cross-sectional area in 1980-81 was 439870 ft2. The w 1d ttl

during that period changed from 17250 ft to 27350 ft. The cross-

sectional area and width then again decreased from the year 1980-81

to 1985-86. During the period 1965-66 to 1985-86 it is however

observed that the cross-sectional area and width decreased at hi"her

elevation. At, lower elevations cross-sectional area n~rTlainedmore or

less unchanged from the year 1865-66 to 1980-81 ani thEn i,ncrp~s!>d

in the year 1983-84 and again decreased in the year 1Qa<;-86. Width
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however remained more or leRs unchanged during the pertod from

1965-66 to 1985-86.

From table 5.1.2 it is revealed that at se~tion J-7 near hank
elevation.,;there is not much change in the cross-secttonal area
and effective width over the years from 1965-66 to 19$5-86 except
in the year 1980-81 when both area and effective width increased
substantialJy. Total wid,th during the period 196')-66 to ,98')-1'6
decreased from a value of 45000 ft to 39300 ft. It is also observed
from table 5.1 tha~ the average depth as obtained by dividing the
cross-sectional area by effective width has decreased from the year
1965-66 to 1985-86 and there has been a rise in mean bed level.

Figures 5.1 .3(a) and 5.1 .3(b) represent area elevation and
wid th elevation curve s for section J-9 near Jaganna theP n j. From,
figure5.1.3(a) it is found that cross-sectional area increased
at.relatively higher elevati,ons from the year 1965-66 to 1978-79

and decreased from the year 1978-79 to 1980-81 and then a,~in
increased from the year 1980-81 to 1985 -86. Howevpr, wi dth increased
at relatively higher elevation from the year 1965-66 to 1976-7'7 and
decreased from the year 1976-77 to 1980-81 and af'"a1.nl.ncreaseO fran
the year 1980-81 to 198')-86. It is thus ev1.dent that l.n most of the
time the increase or decrease of area in section J-9 was a1so
accompanied by increase or decrease of width. At lower elevations
the cross sectional area and the w:ldth decreased from the year

\ \"

1965-66 to 1976-77. But after 1976-77 there has been not ~uch change
in the cross-sectional area and the width at lower elevations. It is
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ihteresting to note that at 30 ft elevation cross-sectional area
and width have remained more or less unchanged after 1978-79. Comparing
the curves for the years 1965-66 and 1985-86 it is apparent that there
has been erosion at higher elevations and deposition at lower elevations.

From the study of table 5.1.3 it is observed that no systematic
change in average depth has occurred at section J-9. As a result mean
bed level did not follow any trend to rise or fall but comparing the
mean bed level data from the years 1965-66 to 1985-86 it can be said
that bed level has an average tendency to go up. It is interesting to
note that total width has remained more or less constant even though
the effective width changed substantially from year to year. This is
possibly because of the fact that at that toal width the bank material

.is more resistant to erosion • The effective width is however changi~g
pOGsibly'due to different magnitude of erosion and deposion in different

years.

By observing the curves in figures 5.1.4(a) and 5.1.4(b) for the
section J-14 near Bahadurabad it is found that cross-sectional area at
relatively higher elevations did not change substantially as it happened
in other sections. However the width. decreased considerably from the
year 1965-66 to 1976-77 and did not show significant change after 1976-77.
The cross-sectional area and width at lower elevations have however not
changed during the period 1965-66 to 1985-86 even though changes occurred
year to year. Considering all the curves from figure 5.1.4(a) and 5.1.4(b)
for the year 1965-66 and 1985-86 it can be concluded that cross-sectional

.area and width have not significantly changed.
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From table 5.1.4 it is revealed that the total width remained
more or less unchanged at section J-14. Average depth decreased
from the year 1965-66 to 1978-79 and increased from the year

•
1978-79 to 1985-86. Considering the years 1965-66 and 1985-86
it is also observed from table 5.4 that mean bed level has gone
down.

From the study of figure 5.1 .5(a) and 5.1.5(b) showing curves
for section J-16 near Chilmari it is found that cross-s~ctional
area and width at relatively higher elevations increased from the
year 1965-66 to 1976-77 and decreased from the year 1976-77 to
197P-79 and there increased from t!"'eyear 1978-79 to 19»5-86. At

-lower elevations cross-sectional area decreased from the year
.1965-66 to 1978-79 and increased from the year 1978-79 to 198'5-86.
The width however decreased from the year 1965-66 to 1980-81 and
then increased from the year 1980-81 to 1985-86. Considering the
curv es for the year 1965-66 and 1985-86 it can be can cluded that

,
erosion has occured at higher elevations and deposition at lower
elevation.

From table 5.1.5 it is seen that even though the cross-sectional
area near bank elevation did not show much changes over short period,
it increased from 341815ft2to 430160 ft2 from the year 1965-66 to
1985-86. Total width however remained unchang~d during that period.
Average depth decreased from the year 1965-66 to 1978-79 and the
increased from the year 1978-79 to 1985-86. It is thus obs~rved fram
the table 5.1) that the mean bed level has ,gone down from the year
1965-66 to 1985-86.
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5.2 Water level and discharge

Water levels data of the Brahmaputra-Jamuna river arp r",coI'ied

by BWDBat differ"nt stations namely strajpan j, Jal"8.nnathAHnj,

Bahadurabad and Chilmari. But discharge data are r",corned only at

Bahadurabad station. As discharge data were not available in other

station, it became necessary to relate the water level data at a

station with discharge data at Bahadurabad for the study relating

to trend in stage for same discharge over the years. Typical high

discharge value at Bahadurabad was selected and the correl'Ponding

water level at Chilmari, Eahadurabad, Jagannathganj and Stlrajp;anj

stations were determined. Then these water level data at different

stations were plotted against discharge data at Bahadurabad for

different years.

Figures 5.2.1 to 5.2.4 have been prepared on tJ-e basis of data

so select"d from available water level data at S,irajp"an.i. Jagannath-

I'flnj, Bahadurabad and Chilmari and discharge data at Bahadurabad.

For each station there are two fi.QUres which are' nesi.PTlated as

(a) and (b). In each figure there are four curves to show variati.on

of water level with discharge except the station Chilmari for which

data were not available for the year 1964-65. Fi~ure (a) represents

the curves for the ye8rs 1964-65, 1974-75, 1978-79 and 1980-81.
Figure (b) represents the curves for the years 1980-81, 1983-84,
1986-87 and 1987-88.
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From figure 5.2.1 (a) it 1s observed that forthp. same discharge
water level at S1rajg~nj did not show any noticeable change from
1964-65 to 1978-79. But the water level increased appreciably from
the year 197R-79 to 1980-81. From figure 5.2.1 (b) it is observed
that water level showed a rising tendency from the period 1QRO-81
to 1986-87 and then decreased in the year 19R7-8R. From all curves
in figure 5.2.1(a) and 5.2.1(b) it is apparent th9.t water level has
shown a rising trend.

Figures 5.2.2(a) and 5.2.2(b) show the variation of water level
at Jagannath,e;Dnj with discharge. By observing the curves it is found
that water level increased from the year 1964-65 to 1974-75 and
decreased from the year 1974-75 to 1980-81 for the Samp. discharge.
water level again increased from the Y"Jar 1980-81 to 1985-86 for
the same discharge. From the study of all curves in figures 5~2.2(a)
and 5.2.2(b) it may be stated that water level shows a rising
trend after 1980-81.

study of curves in figure 5.2.3(a) and 5.2.3(b) for Bahadurabad
shows that water level at Bahadurabad increased from the y~r 1964-65
to 1974-75 and decreased from the year 1974-75 to 1980-81 for the
same discharge. After 1980-81 water level remained more or ]ess
unchanged upto the year 1986-87 even though in 19R7-SS water level
again decreased.

From the study of figures 5.2.4(a) and 5.2.4(b) it is apparent
that water level remained more or less unchanged from the year
1974-75 to 1980-81. But water level increased from the year 1980-81
to 1986-87 and decreased in the year 1987-88 •

•
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From study of all the curves in figures 5.2.1 to 5.2.4 it
is apparant that water level has shown an over all rising trend
in all the sections even thoug;9-.the curves for 1987-88 have
shown lower water levels in most of the stations.

5.3 Erosion.and deposition
Tables 5.3.1 to 5.3.5 indicates area in erosion and area in

deposition in different periods for sections J-4, J-7, J~9, J-14
and J-16 respectively. These areas were determined by superimposing
cross-sections for different years. For the determination of area
under erosion ann neposi tion, cross-section maps f"orsix nif"ferent
years were analysed except for the section J-4, for which cross-
section maps were used only f"orfour years. The cross-section maps
for other two years for this station could not be used as they
are in different scale from the others.

From the study of table 5.3.1 to 5.3.5 it is evident that
deposition is higher than erosion for section J-4 and for section
J-14 erosion is higher than deposition. But for other sections
sometimes erosion was higher than deposition and vice-versa. From
the study of all the tabies for the entire period from 1965-66 to
1985-86 it can be stated that there has been net erosion in
sections J-14, J-16 and net deposition in section J-7.



40
M'PROX. BANK LEVEL-------------- -- -

30

20
~
a
~
11.

)
1985 - 86-~ 10 1983 - 84

5 1976-77
~.. 1965-66

r <t.> 1978-79
w
.J 0 1980-81w.

LEGEND

1965-66 III 61 fill fill
1976 - 77 -0-0-0--
1978-79 0 0 0 0
1980 - 81 • • • •
1983 - 84 )( )( )( )(
1985 - 86 t. t. t. b-

-30
o 50,000 100,000 150,000 200,000 250))00 300.000

CROSS- SECTIONAL AREA .• 11
2

350,000 400,000

FIG. 5. 1. 1(0) AREA-ELEVATION CURVES FOR SECTION J -4 NEAR PORABARI



40

-35-

APPROXIMATE BANK LEVEL___________ ------ r-~

30

20

10
~
a
~

'1 " ::
" 0

z l0
>;i
>
W
..J -10w

- 20

I
- 30

1965-66

1978-79
1980-81

1976-77

1985-86
1983-84

LEGEND

1965- E6 8 ~~

1976-77 --0-000-0-

1978-79 'l 'l 9 9

198Q-81 • • • •
1983-84 X X X X
1985 - 86

'" '" '" '"

o 5,000 10,OCO 15,000 20,000 25,000 JOpoo )5.000

/
WIDTH, It

FIG, 5,1. J(b 1 WIDTH - ELEVATION CURVES FOR SECTION J- 4 NEAR PORABARI



-36-

50

APPkOX. BANK LEVEL- --------- -- ----------
1,0

20
1985- 86

a 1980-81
.I ~ 1983-81,

<l.
- 1978- 79-. 10 1976-77
z 1965- 66a
~
>
W
.J

0W

I ;

-10

-20

LEGEND

1965 - 66 ~ lil til
1976- 77 _. 0---0-0--

1978- 79 0 D-O 0

1980-81 • • • •
1983-81, M M M w
1985 - 86 6 6 6 6

-30 o 50,000 100,000 150,000 200Poo 250,000 300POO

CROSS-SECTiONAL AREA, fl2

350,000 I,oqooo I,50.000

FIG, 5.1. 2{a J AREA-ELEVATION CURVES FOR SECTION J -7 NEAR SIRAJGONJ



-37-
, I

50

40

30

::-'

~

I 0 1985- 86
3: 20 1978-79
G- o
~ 1~83- 84

- 1980-81-
•

1965-66
z 1976-77
Q
I- 10
;! •
~
w

l
°

LEGEND
1965- 66 ~ ilil ~ ~
1976 - 77 -0-0-0-0---0-<>

1978-79 -0 0 0 0
1980-81 • • • •
1983- 84 )( .)( )( )(
1985- 86 A 6 6 6

I i-10

-20.
"

-30 o 5.000 10,000 15,000 20,000 25,000 30,000

WIDTH. ft

FIG. 5.1. 2( b) WIDTH - ELEVAT" N CURVES FOR SECTION J .. 7 NEAR SIRAJGMU



-'i~ .- .~, ~-~

"
50

__ HPROLBANK-hEVEL -- -- -- -- -- - ----
-+-. ~

~
t.0

30

o 20
~
a..

z
Q 10•...
~
W
..J
W

o

--//
/Z!.

=
A

--~~

1980-81
1965-66
1976-77
1978-79

1983- 8t.
1985-86

~
1
,

I
\.>lco
I

~ ~ ~ t'l
--0---0---0-

350.000 4sopJO40qxD

• • • •
~

o 0 0 0

/; A A A

.LEGENO

1965-66
1976-77
1978- 79
1980-81
1983 - 84
11a5 - 86

250.000 J<r;XO
AREA. ft2

I
1:0.000 200,000

CROSS - SECTIONAL

100.roo

•

50,<XXl
-30o

-10

-20

FIG, 5.1. 3 (0 I AREA- ELEVATION CURVES FOR SECTION J - 9 ~~ JAGANNATHGONJ



-39-
50

_ _ APPROX_, BAN!S.....LEVSh,. _

~o-

1985- 86
1983- 8~
1976-77
1978-79

20 -.- 1965-66
'0 1980-81:ea..
~--

'j I z 10
Q
~>
W
...J
W

°

_-0-----r--

-10

-20

I [ - 30

-_._~--.
LEGEND
1965- 66

__ .6t ----1976:77 --0-0--

1978-79 U 0 0 0
1980- 81 • • • •
198J-Bi, )( )( II II
1985~86 6 6 6 6

~,oooJ5p:xJ30}XJO25,00010,0005,000 15,000 20fXXJ

WIDTH, 11

FIG. 5.1, J( t,) WIDTH- ELEVATION CURVES FOR SECTION )-9 NEAR )AGANNATHGAN)

• ~O

°



••••••••• , •. ">!- •••••••••••••••••••••• III;a!l~,••••••••••••••••••• -----.4..-~.•_w~~---------------------~
,

70
_. __ APPR.QL BANK LEVEL__

¥

1976- 77

I 1~----1965 - 66
~.------ 1985- 86

1978 - 79
''---------1983 - 84

1980 - 81 I+0
o
I

!SIe~~

o 0 0 0

l{ ••• "----*"-
• • • •
!J~!J!J

~ __ e--:.--

---0-0--0-

LEGEND

1965-66
1976- 77
1978-79
19BO - Bl
19B3-84
1985 - 86

~ --::::. -
':-- -:.-- -

50

40

60

10

.
za
I-
<l:
>
W
..J
W

a
3:
a..

° ° 50.000 l)O,OOC '~::;x)o 20C':)OO 250,CXXl 300,000 3SO.ax

CROSS-SECTIONAL AREA, ft2

L.OO,OOO 1.50,000 500,000 55Qooo

FIG. 5.1.1. (0) AREA-ELE,.;'.iION CURVES FOR SECTION J- 14 NEAR 8AHADURA8AD



-41-

80

70
__ APPROX_BANK LEVE~_ . ----

50

,, ~ 50
"

a
:=
Cl.

;;::

z
0
~>
W
...J
W 30.

~
20

J'
10 -

i
. ~-"

""

LEGEND

1955 - 55
1975 - 77
1978 -79
1980 - 81
1983 - 81,
1985 - 85

1978-79
1975-77
1983- 81,
1955-55
1980- 81
1985-85

etli~@
---0-0-0-

o 0 0 0
• • • •
)( )( )( )(

o A 4 4

o o 10,000 20,000 30,000 40,r:m
WIDTH, f I

50.<ID 6O.CXXl

'/

FlG. 5.1. I, ( b) WIDTH - ELEVATION CURVES FOR SECTION J - 11, NEAR BAHADURABAD



I 4 W &1, ~<-~~ -

-- - .

~

__ ~PP..BQ..X~---,-Eyu"" __ _ -- -- .- -

70

60. 2:'~L .
I IVillk""-~

+'ru
I

196C'-~150

~"'''-"
~

1983 - 64
a

1985 - 86

:;:

1965-66

a.-::
t.o

z
0
;::
~
w
oJ

30w

20

10

LEGEND

1965-66 ~ (2 ~ eo;
1976 -77 --' 0--0---0--
1978~79 0 DOG

19&:1-81 •• • •
1983-64 l( l( )( )(

1985- 56 A A A A

o.
o 50.000 lOOJXXJ 150JXXJ 2QJ.OOO 250.000 300.000

CROSS- SECTIONAL AREA. 112

350.CXXl I,(qXX) 450.000

1="1(;teL 1.<;161 AREA-F"LEVAT1()N f.llRVES FOR C;Ff.T1()~ I-If, NFAR f.HI1 MARl



-43-

eo
APPROX BANK LEVEL ---------- ---

70

GO --

,
I -
0 ~O-~ 1985- 86
0- 1976-77- 1983- 84-
z

1965- 66
0 1978-79
t- 1980- e 1;;
'j
w

30.

;: i
20

\0

LEGEND
1965-66
1976-77
1978 - 79
1980 - 81
1983 - 84.
1985 - 86

6 ~ til
--0-0--0--

o 0 0 0

• • ••
)( )( )( )(

6 6 6 6

.1

o
o

I
5,000

I
10,000

I
15,000

I
20,000 25.000 30,000 35,000

WiDTH, It

FIG. 5.1.5(b) WIDTH-ELEVATION CURVES FOR.SECTIONJ-16 NEAR CHILMARI



•••••••• )I~•••••••••••••••••••• "'.Q.-',•••••••••••••• -------"""'" ••x••t••;--------------------"-"~----

DISCHARGE AT BAHADURABAD, m 3/5

o

I

.."+0
!

BO,OO)70fJ.1J60,000

LEGEND

1964- 65 ----0-----:0--0

1974-75 b b to b

1978-79 X X - X X
1980-81 n noD

~

5QOOOLIJ,OOO

•

38,000

SIRAJGONJ

20,000

STATION

10,000

1>0

6
0

E

a:w
~ 10
3:

t')
:z
o5 8
0.
lJ)
W
0:
a:
o
u

I-

« 12
...Jw
>
W
...J

..,
zo 14
t')..,
«
0:
lJ)

o "16
3:
Cl.-

FIG. 5.2.1(0 )VARIATION OF WATER LEVEL AT SIRAJGONJ WITH DISCHARGE ( 1964-65, 1971.-75,
1978 - 79, 1geO- 81 )



-
~_ 0,

16
0
~

IQ.. STAT!ON SI RAJGONJ-E
141 ~~~~

-;
z I 000 W--~ .- lZ'
IC)--,
<a:
If) 12
~ I O/~ I I

..J
~

w Y'
>w
-'
a: 10

1 J'"lJ.) I LEGEND
~
~ r I 1980- 81 --O---O---C '""'

!
~-

IC) ! 1983 - 84 • t •Z I t

0 8
I 1986 - 87 ~--0--z i

-f5? i 1987-8B ~-oc~~,
If)
w
a:a:

6 j I I I I I
0 I Iu

I

0 n.ooo 20,OOJ 30,000 40,rJXJ 50,CXXJ 6OJDO 70,CXXJ 80,000

DISCHARGE AT BAKADURABAD rn3/s

FIG. 5.2.1(b) VARIATI(Y.J OF WATER LEVEL AT SIRAJGONJ WITH DISCHARGE (1980-8J,

1983 - 84, 1986- 87, 19B7 - B8)



)l< ,1.-
',,--' .~ ,"'::"",.

o
3:
Cl.- 1B
E

JAGANNA ";"HG()NJ-;
z
8
:r: 16
~z
Z
<!
t.:)
<!-,

STATION

o

---~.-;:::.
o

o

a: 12w
~
~

I- 14
<!

-l
W
>
W
-J

o
I+0
(J)
I

eo.roo70,0:0

lJ b

" X X X

.: _, .:. 0

--0--0--0 -D-

60.roo

~/s

LEGEND

1964 - 65

1974- 75

1978-79
1980- 81

5O,roO40.cro

'1-

DISCHARGE AT BAHADURABAD,

3::),000

o

20,00010,0:0

o

e
°

10

t.:)z
oz
o
Cl.
III
Wa:a:
o
u

FIG. 5.2.2(0) VARIATION OF WATER'LEVEL AT JAGANNATHGONJ WITH DISCHARGE (1964- 65,

1974-75,1978-79,1980-81 )



.. n ,~~-., e=:-.••••••

•

DISCHARGE AT EY.KC<DURABAD, in3 Is

JAGANNATHGONJ

ro

I
-!='
"'l
I

BO,OO::>70,00::>6C.00::>

1980 - Bj -D---O---O----O

1983-fo', • • • •
1986-87 ~
1987 - 88 ~ ID---lXI 00

LEGEN::'

••

~,ooot.O,OOO30,roo20.000

STATION

10.000

~

~

c
~
Q.. '::'- .--!
E •I.....,
z .
8 !•~ ,,,,.L-
'< .-i
z I
Z !<: !
~ ;
<: !-, ,
t- iitr-
<: ,

•
.J

I;
w I
>
w i
..J !

a: r2r
w I

t- .i<:
~

i~z lJr0z
0 IQ..
If)

,W
a:
a:
0 80u

fiG. 5.2.2(b) VARIATION OF WATER LEVEL AT JAGANNATHGONJ WITH 'DISCHARGE (1980-81
'Q"~_'" '9.""'-.1>'7 191>7-88)•..• v.., i}I-.. I VV v'. v



1< .•..
~ '~ .~~ '0"_-__'

-

1
OJ
I

BOom,70,000

ROOD

)(x )( )(

--0---0---0----

8 £, 8 8

60,000

--o ..--:::;

. LEGEND

1964- 65

1974 - 75

197 B - 79

19BO- 81

o

50,000

BAHAOURABAO. m3,s

30,000 40,000

DISCHARGE AT

BAHADURABAD

20JXfJ

STATION

l),OOO

14

12 o

16a
w>--
~

Cl
Z
oz
~
If)
waa
o
u

E

o 22
3:
a.

Si 20
CD
<J:
a:::J
o
<J:
I
<J:
CD 18
~
...J

~
W
...J

FIG. 5.2.3 (0) VARIATION OF WATER LEVEL AT BAHADURABAD. WITH DISCHARGE ( 1964 -65.

1974-75, 1978-79. 19BO-81 )



""'w~ ,';''' -.;

+''-'J
I

00,00070,00060.00050,00040,00030,00020,00010,000

16,
/ - ,

LEGEND

1~BO-81 -0--0---0--0-

1983 - 84 • • • •
141- I 1985 - 87 .-0----0--@--0--

1987-88 ~

o 223=
0..-E I STATION BAHADURABAD.
0
<::
ro 20<::a:
=:>
0
<::::c<::ro

18
!;::[

..J
w
>
W
...J

a:
w>--
~
1.9
Z
ozo
0..
VI.w
a:
a:
8 lJo

DISCHARGE AT BAHADURABAD •. m3/s

F[G. 5.2.3 (b) VARIATION OF WATER LEVEL AT BAHADURABAD WITH DISCHARGE ( 1980- 81,
1983 - B4 . 19 86 - 87. 19B7 - 8 B )



••••,••••••.I.••••••••••••••••••••••••~JQ!!I.~.~..•.•••••••••••••••••••••••••• ------).-~.,'$•..------------------------ ~

26

0
3:

,,~
STATION: CHILMARIn.- • -E ~~=-. n ____

0::
<l:
~
-' I ~O
I
U 22
l-

I Db~ I I<l: \Jl
0--! IW

>
W
-'
a: 20
w I . ij// I LEGEND
!;t
3: I /// I 1974-75 6 0 0 f1
~

I
z

18 ~
'{O 1978- 79 X X X X

0z 1980- 81 --O--O--D--D--
0n.
V1
wa:
0::
0 15u

0 10,000 20,000 30,000 40,000 50,000 50,roo 70,000 8Q.OOO
: DISCHARGE AT BAHADURAEAD ,m3 Is

FIG,S. 2. 4 (0 1 VARIATION OF WATER LEVEL AT CHILMARI WITH DrSCHARGE (1974-75,
1978 - 79. 1980 - 81 )



•• ~ '~..~' ~-

I
VI
~
I

OO,OCJO70,OCJO

LEGEND

19BO- B1 -o---D---'---O-
19B3- B4 • • ••

19B6-87~

19B7-B8~

30.000 llJ,roJ 50,000 60,CXXl-

DISCHARGE AT BAHADURABt>.D, m3,s

20,00010,000

o

ffi 20
!<i
:::
~
6
~ 18
o
0..
If)
W
0:
0:
ou 16 o

26
0
::: I STATION (HILMARI
0...-
E
- 24

0: I .~«
L
...J-::r:
u .22
'4
--l
W
>
W
...J

FIG. S.2.4( b) VARIATION OF WATER LEVEL AT CHIU-1ARI WITH DISCHARGE ( 1980-81,

1983 - 84, 1986 - 87, 1987- 88 )



- 52 -



,
.\

- 53

Tnbi e 5. 1.2

section J-7

Year 1965-66 1976-77 1978-79 1980-81 1983-84 1985-86

CrOBB-
sectional 310965 294400 296490 439870 314850 268500
Area near
bank level

,\ I (ft2)

Effective
width near 23200 18950 17250 27350 25650 22550
bank levsl

(ft)

Total width
near bank 45000 42000 42000 40000 39300 .. 39300
level

(ft)

Average
depth 1') .40 15.53 17.19 16.08 12.27 11.90

(ft)

Mean bed
lev el wi th
respect 26.60 24.47 22.81 2').92 27.7') 28.10

1 j to I'WD
~ dFttum
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Table 5.1.3

section 3-9

Year 196';-66 1976-77 1978-79 19S0-81 198,\-84 1985-86

Cross-
ser:tional
area near 308165 "584968 379884 2978' , 41 1298 38'7932

bank level
(ft2)

\.
Effective
wid th near 23050 37750 33225 24355 28850 31200

bank level
(ft)

'J'otal width
near bank 51000 51000 50000 50000 49700 49500
level

(ft)

Averarre
depth 13.37 10.19 11.43 12.22 14.25 12.43

(f't)

Mpan bed
levpl.with 31 .63 34.81 33.57 32.78 30.75 32.57
rpsppct
to FWD
datum

I',

1 I'.
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'rable 5.1.4

Section J-14
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Year 1965- 66 1976-77 1978-79 1980-81 1983-84 1985-86

Cross-
sectional 533600 498870 462180 441124 471550 494750
area near
bank level

\ (ft2)

Effective
width near 45200 43000 45600 41880 40225 38900
bank level

(ft)

Total width
n"lar. bank 56300 55000 55000 54600 55000 55000level

(ft)

Average
depth 11.80 11• 60 10.14 10.53 11.72 12.72

(ft)

Mpan bed
level wi th 53.20 53.04 54.86 54.47 53.28 52.28

Ii
respect

}
to FWD
datum



Table 5.1.5

Section J-16
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Year 1965-66 1976-77 1978-79 1980-81 198~-84 1985-86

Grass-
sectional '347875 '399'300 '320754 '360714 ~50'345 4'30160
area near
bank level
(ft2)

.J. Effective

. 'f I width near 26225 '34650 '30700 '30800 25950 26800

bank level
(ft)

'fatal width
near bank 50000 50000 50000 50000 50000 50000.

level
(ft)

Average
depth 1'3.26 11.52 10.45 11.71 1'3.50 16.05

(ft)

Mean bed
level wi th
respect 61 .74 63.48 64.55 63.29 61 .50 58.95

j'f, ta PWD
\l datum
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Table 5.3.1

section J-4
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Table 5.3.5
Section J-16

Year Area in 2 Area in 2
Erosion (ft ) Deposi tion (ft )

1965-66 - 1976-77 257022 229753

1976-77 - 1978-79 131712 188225

1978-79 - 1980-81 122710 94552

I'
1980-81 - 1983-84 200254 194320

oj
1983-84 - 1985-86 211230 131532

1965-66 - 1985-86 .219525 143755
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CONCLUSIONS AND HECOlliMRNDA'l'IONS

6.1 Conclusions
From the analysis based on hydraulic and hydro-p;eomctric

data for a few selected stations of river Brahmaputrfl-,Jamunn

it has been apparant that no systematic change in any of the

parameters studied occ;ur at any section. The analysi s has

however shown certain overall trend in the variation of some
of the parametp.rs and followinR; conclusions are drawn.

1. The study of cross-sectional area and effective width

showed that no systematic era nge in cross-secti om]l arefl

and effective width has occured durin~ the period ,q6~-66
to 1985-86 on any of the sections. Cross-sectional area
and effecti.ve width near bank level decTloased in
sections J-4, J-7, J-14 and increased in sections J-9,
J-16, during the period 1965-66 to 1985-86. The cross-
sectional area and effective width with respect to
different elevations, however, changed in different ways

at different elevations.

2. In most of the sections cross-sectional area increased

during certain period and decreased during some other

peri od .

3. Total wid th of sections J-9, J-14 and J-16 has remained

more or le8s same during the period 196'5-66 to 198'1-86.,
During the same period however the total width o~ section

J-4 and J-7 has decreased .

.'
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i4. Study of mean bed levels indicates that there is a trend
or rise in the mean bed level in sections J-7, J-9 and
fall in sections J-4, J-14 and J-16 during the period
1965-66 to 1985-86. The highest rise (about 1.5 ft) and
fall (about 9.0 feet) of mean bed level occured at the
s,ectionsJ-7 (near Sirajganj) and J-4 (near Porabari)

respectively.
5. Stu,dY of changes in water level for same discharge over

the years from 1964-65 to 1987-88 has shown an overall
rising trend in all the stations.

6. Study of change in area due to erosion and deposition shows
that there has been net erosion in sections J-14, J-16 and
net deposition in section J-7 over the period from 1965-66
to 1985-86. For sections J-4 and J-9 erosion and deposition
has more or less balanced each other.

6.2 Recommendations for further study
To have a better picture on the changes in river section

characteristics of Brahmaputra-Jamuna the following suggestions
are made for further study :

1. All the cross-sections should be studied taking data over
a long period.

2. Water level and discharge data should be collected for
more stations over a large number of years. As discharge
.is recorded only at Bahadurabad station by Bangladesh
Water Development Board, procedure need to be developed
to relate the discharge at Bahadurabad with water level
and discharge at other stations.
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3. The bank line movement need to be studied alcng with

study of cross-sectional parameters.
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