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ABSTRACT

The erosion and shifting of river courses. loss of land, especially along the Jamuna river have

long been recognized as a national problem that affect8 a _,izablepopulation in Bangladesh.

To mitigate the river bank erosion llWl)fj ha.~initiated a 20 km capital dredging on the River

Jamuna as pilot basis in order!o guide the flowto reduce the risk of failure ofSirajganj Hard

Point and right guide bundh of the Bangabandhu Bridge. This study would be u~efult() assess

th~ role of capital dredging in comprehensive riv~r management plan as well as the

morphologi~al stability of an artificial dredged channel along the braided Jamuna river of

Bangladesh. The sustainability of the dredged channel "as assessed by analyzing the time-

series satellite images, cross-section comparison, sediment concentration and depth average

velocity. Geo-refereneed satellite image of ASTER and IRS LJSS from 2007 to 2012 ha.,

been superimposed to a,,,,,,s!he sand bar movement. During 2007 !o 2012, lateral movement

of Sandbar-l (upstream of Sirajganj Hardpoinl) ranges from 800m to 1870m wher~as for

Sanbar-2 (dowm,tream of Sirajganj Ilardpoint) ranges from 560m to 1060m, At the 8am~

tim~, .the longitudinal movement of Sandbar-] ranges from 150m to 600m whereas for

Sandbar-2 l'"dIlgestrom 300m to 1400m. It is observed that, the channel is devdoping very

fast along the western bank through deviation of flow l"warus the river banle It's is also

obsened !hatlhe rate of bar translation is high and it may cause tbe siHalion of the dredged

channel. Compariwn of cross-section indicales that there is no sigaificant positive impad of

dredging has observed ncar Simjganj Harupoint area as well 8S tbe downstream of

Hanghabhandhu Bridge. It i, also observed that the rate of siltation is higher, where the

dredging alignment passes through the exisling char. It was happening, because Ihe hydraulic

condition around the dredged area as well as ups!rcam river morphology remain favorable for

the siltation on the existIng ehllr. Analysis ofobscrved data indicates that, more than 1.75 m/s

flow velocity persist, during the peuks which covering the entire Sirajganj Hardpoint area

and it persists from mid of May to September. AnaJysi, of sediment concentration and depth

average velocity indicates thaI <;edimentconcentration at particular depth and velocity plays

an important role in the em,ion or deposition process along the study reach. It is found lhat at

a particular point under or over sediment concentration with respect to the sediment transport

capacity cause ~ilhcr erosion or deposilion. The major fUiding of this study i~ that the

dredging of a braided river would not be a sustainahle solution without changing upstream

ri,~r morphology as well as hydraulic conditions. It is also observed that, if the dredging

alignment pa'8e, through the exisling ~hannel not over the char area, the dredgoo channel

would be more sustainable.
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CHAPTER ONE

INfRODUCTION

1.1 Background aDd PrelCut state oflhe problem

Bangladesh Is a delta formed by the aiJuvial deposits of the three major rivers: thc Ganges,

the Hrahmaputra and the Meghna. Thcre are 311 rivers in Bangladesh of which 53 rivers

come from India and other 4 rivers eomc from Myanmar. The Gangcs, the Brahmaputra

and!hc Meghna of these (hreemajor river systems drain around 1,350 billion cubic meter

of discharge annually from a 10(al catelunent area around 1.72 miillon sq_km through

Bangladesh inl.o(he Bay of Bengal. Therefore the role 0011 rivers arc mainly bring flow

season for various purposes. The major rivers of Bangladesh al,o carry huge sediment

load from the large catchmcnts a resulting to about 1.0 to l.l billion Ions annually. The

Jamuna is onc of the large.lt braided rivers in the world. The changing planfonn of banks

and sandhar of the river not only cause suftering to the people living along its course bu(

also cause nationai losses damaging cuitivated land, settlements, commercial centers and

infrastructures. Therefore, the better understanding of the behavior of the river would be

useful to mitigate iosses by river erosion.

For a scientific and rati,,"al approach to different river problems and proper pianning and

design of water resources projects as weJi lIS understanding of the morphology and

behavior of the river is a pre-requisite. Morphology of river is a field of"science which

deais with the change of river plan f<!nn and cross-sections due to ~imentation and

erosion. In this field, dynamics of flo,,",and sediment transport are the principal c1<.-"tlIcnls..

The morphological studies piay an important roie in planning, designing >ITldmainlaining

river engineering structures. Due to carrying huge sediment loads with low gradient,

riverbed aggradations is most pronounced for the major rivers of Bangladesh. The

morph(}logy of the major rivers is very dynamic in nature and frequent human

interventions caused the rapid declining the behavior of river morphology. These

metamorphoses have heeo changing the flood regimes, agricultural practices, floodplain

ecosystem and navigation. The Old Brahmaputra River was navig-dblcfor steamers only

about 60 years ago, but prcsently it is an abandoned channel. This picture is true for many

other distrihutaries of the Ganges and Meghna River,. Human intervention, without



considering the river morphology often caused !he aggradations and reduced navigability

as well as the water carrying capacity of rivers.

A comprehensive study of capital dredging and sustainable nver management in

Bangladesh has been f,mnuiated in water seelors to cope with the ehailcnges of bank

erosion, scdimenttransport, flood control and navigation etc. (BWDll-IWM, 2013). The

main objectives of the'>Cstudies \VllSto advise a management plan of major rivers,

lributaries and distributaries for mitigation of flood and erosion management, \() improve

navigability and to argument dry seil'Son flow in the distributaries considering capital

dredging and river training "orks and other interventions. This strategy and action plan

will identify the conceptual fiame"ork of capita! dredging for flood and erosion

management, explore financial options and formulate options for implementation. The

study will be C\lmposcdof capital dredging, river training works, sustainable maintenance

dredging module, spoil managemenl, channelization of tbe main rivers, affore'1ation,

navigation, land development, fIsberies development, environmental management plan

and monitoring etc.

The erosion and shifting of river courses, loss of land, especially along the Jamuna river

have long been recogni7£d as a natural pmblem that affects a si7.ab1cpopulation in

Bangladesh. The overall width "r the river exhibits an increasing trend, especially at the

upstream part of tbe Jamuna River. To mitigate the river bank erosion, government bas

taken a decision to immedialely implement capital dredging In the Jamuna River in a pilot

basis. Total length oftl1e pilot dredging is about 20 \un from upstream of Sirajgonj hard

point to down'1ream ofBanghabandhu Bridge near Dhaleswari Offtake. Tbe main purpose

"flhis pilot capital dredging is j" divert the t10\Vfrom the west channel into a mid channel

tll reduce the risk of failure ofSirajganj Hard Point and to guide the flow along the middle

of tbe existing char through the Hangabandhu Bridge to near Dhaleswari Offiake. It is

expected to reduce the risk of riverbed scour along the Sirajganj Hard Point and also

reduce the ero,ion or west guide bund of Bangabandhu Bridge. To achieve the above

targer through pilot dredging, the analy_is of sustainability of due dredged channel is very

important

2
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(i) fo a,scss the historical trend of ehmmel shilling based on secondary data.

(ii) To IlSseSS(he physical response within the dredged channel under changing flow

regime.
(iii) To clarify the causes of changes of hydraulic parameters and the sustainabili(y of the

dredged channel.

1.3 Rationale of the study

This study would be useful to assess the role of capital dredging in comprehensive river

management plan along the braided Jamuna river of Hangladesh. In particular cases:

:;. It may also serve as a guideline for further studies relevant to this topics;

,.. It can be helpti.tlfor decision making regarding this problems;

:;. This study finds OUlsome measure~ that can be used for the fixati'\n of li.tturc

planning;

,.. It would provide guideline to undertake similar type of work in olher rivers of

Bangladesh;

1.4 Scope of work ofthis study

"l'his study would be helpful to invesligate the rate of siltation and stabili(} of an artificial

dredged channel along the sand bed braided Jamuna River. The scopes of works or this

study are as follows:

• Primary and secondary data collection of the Jamuna River rrom available sources;

• Satellite imagc analysis 10assess the historical change (If channel shitting;

• Assessmenl orbackfilling rale of (he dredging;

• Preparation ofruturc dredging plan ror braidcd rivcr using morphological model at

the end of the pilot dredging;

1.5 Limitations ofthc stndy

Major limitalion~ "flhis study are summarized below:

(i) rhe hydro-morphological characteristics of a natural river depends on a number of

variables ~uch as water level, Ilow vclocity or discharge, channel planform, bed

4



topography, banklin~ shifting, bar dynamic~, ~ediment transport d~ II wa~ not

pos51ble to collect all primary data for this >tL1uy;

(ii) To darify the causes of changes of hydr~ulic 1low regime, measuremt'nt of all

paramelero for this stud" IS di flieult and quite impos~ible_ The findings arc case

<;pccifie and eXlmpolation of the resllit lD other areas should be eXlended with

<:aretuljudgment,

1.6 Stmcturfs oftbc thf~i~

Chapter two mainly focuses on (he literature review; chapter three prevails study ~lrea,

while chapter fOLlrelaborates methodology of the study. Chapter's fivc summarizes resul\s

and prevails dl,~u<;~ion. Finally, in chapter six focus~s on conclusion and

recom 111cnda ti0ns.

5



CHAPfERTWO

LITERATURE REVIEW

2.1 Brnhmaputra-Jamuna River s~'stem

Bangladesh i~ the lower riparian of Bmhmaputra"Jamuna River syslem. The river is

originated in the glacier of limayanzhong at the north f<Xltof the Himalayas Mountain in

soulh Tibet of China. Then the river sharply turns >outbwaro thus fonning tile famous

yalutsangpojiang great bend. When tile river passing through Baeuea enters to India, it is

called the Brahmaputra River. The river basin of Brahmaputra-lamuna includes parts of

China, Bhutan, India and Bangladesh. Total catchment area is 560,000 sq.km out of which

42,000 sq.km is lying in Banglade,h. The tributaries of the river are Dudhkuma, Dharla,

Teesta, Karoloa and Atrai. The distributaries are Old Brahmaputra, Jhenai, Bangshi and

Dhaleswari. The river basin represents a higher rainfall area with an annual average

r"dinfallof around 1900 mm; the '\Vll.reryield per square kilometer of the drainage basin is

around 0.03 mO/s. The major river then rolls down the A"am valley trom east to west for a

dislanee of about 720 kin and thereafter the river swings round the spms of the Garo hills

and enter> Bangladesh. At the Indo-Bangladesh hearder, the river again turns south and

continues as Jamuna to its confluence with the Ganges near Aricha. Alter meeting Ganges

River and Meghna River near Chandpm, the combined flow of the three rivers further

southward, under the name of river lower Meghna and consequently empty into Bay of

Bengal. The river is approximately 2,900 km long, out of which 240 kin lrom Nooukhawa

to Aricha is lying in Bangladesh. In response 10the rainfall distribution, the river stage

varies by about 6m.

The characteristic feature of the hydrograph of the Jamuna is the existence of the broad

peak between July-September. The river drains an estimated 620x109 ml of "!liter

annually to the Bay of Bengal. The discharge varies from minimum of 8,000 mJls to

maximum of ahoul 100,000 m'ls while the dominant discharge of the river i, 38,000 mJls

and hank full discharge is 48,000 mlls. It has an average surface water slope of around 7

em/lo:n. The valley slope in Bangladesh decreases gradually from 0.10 m!knJ to 0.06

mikm. During monsoon, the average width of Jarnuna River is 12.5 km with average

velocity 2 mls. The average depth of the main channel of Jamuua is about 8 m and average

water depth above the chars i, 1m 102m during flood. Consequently, the Jamuna River



carries a heavy sediment load, estimated to be OVeT500 m1l1iontons mmuully. Mos( of this

is in the silt si7.eclass (suspended load) but around 15 to 25 per<:etttis sand (bed load).

Thi~ sand is depo:;ited along the course of the river and the clay fraction i, transported to

(he delta region. The composition of the bank materials is remarkably unifonn and

eonsi,is of fine sand (FAP I, 1994). The sand size sediment Is relatively unifonnly graded.

The range of d," values of the Jamuna varies between 0.21mm to 0.14mm. The angle of

internal fi-idion is approximately 30° for the Jamuna River. The river is connected with the

Padma River near Arieha and the combined tlow rolls to Bay of Bengal through

Chandpur.

2.2 Geomorphologicalclassificationsnfriver

Rivers are found in different forms and geometries. Geomorphological classifications of

channel type have eslablished qualitative links bcl\vecn channel process, form and

stability. leopold and Wolman (1957) classified rivers as straight, meandering and

braided. They separated meandering and braided rivers depending on bankfull discharge

and slope of the channel. From the laboratory study, (Schumm and Khan, 1972) represent

straight, meandering and braided in terms of sinuosity versus valley slope.

CHANNEL TYPE,~----,

Figure 2.1: Channel cla:.,ilicatlon based on sediment load and system stability. (Source:
Schumm, 1977)

,



Types I and 2 are the straight and slightly sinuous channel, resulting from fmc sediment

transport In suspension having highly erosion-resistant boundary material. Such channels

are confined by their bank boundary and display very slow rates of laleml bank shifting

and channel evolution. This planform is very rare in the natural rivers. Types 3 and 4 are

the meandering planfonn. Mixed-load stream with relatively mobile hed material and

greater iiediment supply, resi,tant but somewhat erodible bank, generally follows

meandering courses. These channels migrate freely across the flood plain through bank

crosion and point bar growth. Type 5 is a braided planfonn. Rivcrs with sufficiently high

energy to transport relatively coarse sediment as significant bed load and with weak bank

material tend to have multithreaded and braided pattern. Braided channels an: very

unstable; they \~ander across their flood plains unpredictably through a combination of

rapid localized bank erosion and frequent anabranch avulsion.

2.3 Cha •.••cteristics ofa braided rinr

The detailed fonnation proce,;,<;csof a braided nver are ,till poorly understood and the

hydraulic parameters of a braided stream are extremely complex (Coleman, 1%9). J.eopold

and Wolman (1964) described the development process ofa braided bar in a laboratory tlume

a, shown in Figure 2.2. The uncommented ;andy numc channel was .tmight initially. A

small deposit of grains in Figure 2.1 "A" of coarser ",diment was introduced by lag dep",it

of the ooarscr fraction, which could not be carried by the tlow. The probable reason tor this

initial deposition given by L""pold and Wohuan was that the turbulent tlow creales the

f1uc1ualionof instantaneous velocity, which causes a brief decrease in intensity allowing

>OJtleparticles to rest. Once initiati,m of !he bar has occurred it accreres vertically (shown in

''B'' and "C') as wen as in downstream direction. The presence ofa bar redu~es!hc now area

and diverts the now lO"an!s thc bank (shown in "D"), initiating bank erosion thus increasing

the flow area.

The velocity distribution over a mid-channel growing bar reduces after ae~wting thc bar to a

certain level shown in "E" (Ashworth, 1995). This forces thc flow further wv.'ards the bank

attributing the further widening of the channeL Widening or the channel increases the flow

arca and drops the water level, which results in the bar emerging ("F') for constant

discharge. These arc the mechani,ms of the mid-ehannel bar initiation as based on

(Leopold and Wolman, 1957).Migration of channels within the braid belt is mainly related



=,~l
,

10 the erosion of their ouler bends wnicn results ltom the curvilinear flow or from the

lateral or downstream expansion of sand bars, pushing the channels outward (EGIS, 2001).

I-~-II
A

I -~/-'I<d_-----------
c ,

F I [ <e~'"r-~.."B>~~.~-_-----=
E • ,

Legt'nd:
Deposil more sand Ihan original sand !iii;;;]

Island or area oul of water &..~

Figure 2.2: Steps in the developmenl ofa braiding process (I.eop\,kl and Wolman, 1957).
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•
}<'il!:ure2.3: Channel classitleatlon in !be Jamuna River (Bristow, 1987).

In a braided river third orclef' of channels are presenl (William, and Rust, 1969). The

order of channels depends upon total discharge and fluctuation of discharge. The first

order (Xlrnprisesthe whole river. Second order is the dominant channels within the river

whilst third order channel, arC primarily low stage features which modifY the bars

depositcd by the sccond order channel, shown in Figure 2.3. According to Leopold and

Wolman (1964), there is a close rdation betv>'eenbraiding and meandering. Brdided channels



may exhibit curves Ihat have a charncteristic relalion of radius 10channel width and the river

has at least some reaches that would be called meandering. Also it is found from the sludy

on a large scale sand bed braided river thai the now structure in a bend of an anabraneh

channel (i.e. second order channel) of a braided river is similar 10 a meander bend of

single thread rivers (FAP 24, 1996).

2.4 Channel formation and shifting process

In a bmided river, there exisl a number of channels wilhin the braided belt. Leopold and

Woiman (1960) derived empirical relations tor meandering rivers, which arc as follows;

A" 10.98101 (2.1)

A=2.7BLl (2.2)

A=4.7R°"" (2.3)

In which ). = meander length, A = amplitude and R = radius of curvature. The

definition diagram oflhese parameters is shown in Figure 2.5 .

/
,nllo<1"" ,.r.,"

•

Figure 2.4: Diagram of meandering wave length, amplitude and radius of curvature.

Relating the second order braided channel with Ihc meander formalion Klaassen and

Vermeer (1988) found some deviations. They derived a relation at a station of the

Jamuna River based on Lacey's regime relation, considering difTerenl1cvels in the cro"'-

seelions for different discharges and corresponding water surface wi<1thand average

deplh which Ihey estimated from the BWDB measured cross-section. The discharge in an

individual channel was estimated as indicated in the regime relations. Oll average, the

flow depth and width relations with discharge are expressed as below:

h"O.56Q023

B" 18.9Q°>L

(2.4)

(2.5)

w



These ",lations indicate that the clwmcls of the Jamuna Ri''CTnrc quickly ~ponding to

Ildjun their depth and width with the varialion of discharges. Howcvcr, no channel in the

Jamun:l River is in rcgime condilion lind conlinlKlU"lchange of ch=l dcvelopmenl nnd

abandonmenl is a common phenomenon. Due to the periodic fonnalion and dccay of large

chars and ~bars in the Ill1lhmnputm-JamulllIRi'"CT,ronstMIly changing river eurrents

atlll.ekits Nnb and CIlUSCerosion lllllPJWCnlly random 100000ons.Such blink em:;ion mny

initially reach nileS of st,'eml hundm:l meters per yellr and ereIIle llnd embayment in the

blink sc-.'emlkilometers long lI~the ri,'cr channel seeks 10readju!rt il~channel cap:lcity 10

llccommod31en growing char. Historical de\'clopmenls of rivers ofDanglad~h lIrc ~O\\l1

in Figure 2.4.
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2.5 ElTeds on challDei stabilization

Channelization involve;, changing one or more of the interdependent hydtaulie variables of

slope, width, depth, rouglrness or size of the sediment load. ChatUleli~ation has a great

impact on a river because it disrupts the existing physical equilibrium of the \vatercourse.

To compensate for the a1tetation in one or more of the hydraulic variable, and to establish

a ne"•., stable "'luilibrium, other pammeters will change. The gradient and the velocity of

flo" determine the erosion and transport of materiaL The gradient and velocity of flow are

increased by channelization and as a consequence the equilibrium is brought out of

balance. The 'watercourse will artcmpt to regain its state of equilibriwn as a result, the

increased waterpower can cau", bank erosion and the channel may suffer serious scour

and ultimately Jailure, which is if nO protective revetment is installed. River

channelization oflen leads to a significant legacy in terms of maiotenance and

bank/channel stahilization.

The cumulative efreets of long-term watershed development and river works have had

extensive adverse impacts on our rivers. Direct disturbance to cbannels by straightening,

lining, draining, raising, lowering, clearing, dredging in the name of flood control,

navigation and other single-purpose objectives bave taken a serious toll on the physical

and biological functions of our rivers. The flow field and bed morphology around the bank

protection structures either intrusive or nonintrusive, very specially and temporally but

maintain certain common features depending on the type of the structures. The strong

vortex system in front of and return currents b<:hinu the ups!ream termination of the

Sirajganj Harcipoint arc the major engines for the morphulog:ical variations and are also the

main causes of structural failure. MoreovCT.the intensity of flm' around the termination is

closely relatooto the evolution is nearb} sandbars (Rahman. 2011).

The applicability of (Tkeda, 1981; Hasegawa, 1984) formulae fi,r hend development is

tested to the meandering channels existing in the Jamuna Rridge ,ite. It is found thai these

f<lrmulae are applicable f<lr the btaided rivers. Another criterion of (Jaeggi, J984) is

applied to test whether the sand bar in the ~tu<l)'reach had obtained its equilibrium height

or not. The main channel of the Jamuna River has been shifting: from we,t (right bank) to

east (Ie[\ bank) direction. From J985 10 1992 a! 4 km upstream of the bridge, the shifting

oflhe left bank of the main channel was 1.43 km and in 1996-97 it was 0.65 km descrIbed



b} (Alam, 20(4). However during the period from 1997 to 1999, at4 km upstream of the

bridge, the shifting of the left bank "fthe main ehannei was 5.04 km.

Channelization has immediate and direct effects on stream proce~ses because it involve~

direct modification of the river channel. Reasons for modifying river channels include

nood control, speedier storm water conveyance and drainage of adjacent lands, navigation,

bank stabilization, crosion control and protection of highways (Keller 1976). Most oftbe

early studies on the elTeets of channelization concentrated on the physical elTects and

changes that occurred to the stream channel. Later, biological elTeets also began to be

noted and evaluated. In 1978, a Task Committcc of the Hydraulics Division of the

American Society of Civil Engineers did a general overview on the environmental e!Teets

of various hydraulic structures (Task Committee, 1978). The combined effect of thc

physical and biological changes are benthic macro-invertebrates, lismand aquatic/riparian

vegctation from algae and macro-ph}tes to riparian shrubs and trees, as well as terrestrial

animals such as amphibians, reptiles, birds and mammals.

2.6 Erosion problem in the Jamuna Rivcr

River bank erosion is one of the major natural disasters of Bangladesh. It has caused

untold miseries to thousands of people every year living along the banks of rivers in

Bangladesh. To date, emsion alone has rendered millions homeless and has become a

major social ha7llrd. Most of the slum dwelle,." in largc urban and metropolitan t""ns and

cities arc victims or riverbank crosion. In 2008 the Jamuna, the Ganges and the Padma

rivers croded about 3,230 ha of land, 425 ha of settlement, 290 m ofcmbankment, 1,840m

of district road, 590m ofupazila road and 3,635m ofmral road, during thc same period the

Jamuna and the Padma eroded 19 educational institutions, 7 hat/bazaars and 2 government

offices (CBGTS,2(10). On the other hand, a prediction study by CEGIS ba~ed on satellite

image for the year 2009 indicates that around 2,180 ha of land, 420ha of settlement, 535m

of active embankment, 605m of district road, 900m of Upwila road and 4,320m of rural

road are vufnerable to croSJOriUlongtheJamuna, ihcGanges an(J.Pidiii'aMoreovcr, 23

educational institutions, 4 hat/bazaars, 2 government offices and 2 health centers arc

vulnerable to erosion along the Jamuna and the Padma rivers. Satellite image analysis

reveals that Brahmaputra-Jamuna river is migrating towards we,tlright bank tloodplain.

From literature review, analysis of historic map' and satellite images indicate~ that the



Brahmaputra-Jamuna centerline has moved and average or 4.30 kIn west since 1830, with

a maximum westward movement of 13 km at its nortbern end. Analysis of a series or

recent images shows that this river is migrating we,1ward at an average mte 75 m per year

(CEGIS, 2010). The centerline of Br<ihmaputra-Jamuna is moving and also has been

widening. The effects of bankline erosion and widening of the river channel have been

great.

Sirajganj is an old established town in Bangladesh. The urban and peri-uroan development

has been expanded close to the river bank. It is reported that one kilometer of right bank

has already shifted in the we,1ward direction since 1830 (Halerow, 1994). The increased

river now is attacking the bank directly at Kalla-Haripur bend. Local people infOTInedthat

some of them had to shin their homestead;; from the bank four to six times and many of

them lost their agricultural lands into the river. At Char Malshapara, a school and a

madrasa went into the river, Char Malshapara mosque shifted three times. Potential

erosion at dO\\TIstreamof Hardpoint brought the bank line near BRE. The people of these

areas have become landless as well as poor. According to the information of the Union

Parishad member and the common people of Char Malshapara and Mara Gram, 40% of

the total people being landless and shifted from the villages. Bank erosion has made their

life miserable.

The unique natural setting of Bangladesh in the South Asian Sub-Continent and the

charaderisties of tropical monsoon are greally responsible for nood, sedimentation,

riverbank erosion and population displacement in Bangladesh. River bank erosion is

closely rel31cd to the magnitude of flood and bank materials of alluvial character. Rivers

flowing through these loose alluvial soils carry ,"ost of !he eroded materials as sediment

on their way to the Bay of Bengal (Elahi, 1991; Islam, 1985). It is a frequent natural

disaster in Bangladesh. CEGIS annually estimate the amount of erosion and accretion

along thc three main rivers: (the Jamuna, the Ganges and the Padma) of Bangladesh

(CEG1S, 2010). From the .'1udy it was found that Jamuna River is widening and both

banks are migrating outwards at a high rate for the la,t few decades. During the last three

and half decades (1973 to 2010), the net erosion along the 220 kIn long Jamuna River was

about 71,068 ha. The highest erosi011was in Sirajganj district (20,967 hal. The annual

erosion along the Jamuna varies from one year to the other and also from one reach to the

other reach (CEGlS, 2010).



2.7 ~:ro'Ilon mual:t'mC'lltand riur tra; ninl: Wllrk.~

Thc mIl.'of cro:;ion aiong lhe right b3.nkof the Jamuna Ri\.•.•.iJ higher thlUlthe ten bank.

'11lcRmhmapulra Right Embankment (BRIl) was buih during the iatc 1950s and mid-

i960s to pmtCC1lhcflood plain again'" flooding. The component WIISformulated to I;tud)'

on short lcrm lind iong lcrm protection aiOl'lgthe right bank of the Jamunn Ri\'Cr (FAPI,

1994). Out of to 10000lions,6 priority \"ulncmbie 10000tionswcn: selected for bank

protection meMUfl:'S.Under this componenl, cOl'ls11UCtionof Ilardpoint WtlS.suggested to

st.nbilizc:the boundaries of the braided belt. During 1999, hard points wert' buih at

Simjgang. Snriak1ll1diand Mllthump:ll'l1.Thc construction wsl5 of the Ilnrdpoint wCT'l:\"cry

high. Aboul 30 ri\'er trnining !tructu~ were oons:lruclcdaiong BRE mostiy during the ilL~

dCCllde.

Bangiadesh Wnter l)c\"clopmcnl Board (BWDB) 11Mmixcd t'xpcriences of both fniluTeS

nnd su<:ces~ ofsu<:h projCC1sfor the protection ofBRE (Uddin, 20(7). During thc period

of 1999-2002, fiftetn RCC spurs ha\"c been conslntcted al dilTen:nl iOClltionsof BRE with

\1lJinbie length lUldspocing. Out Oflhcsc. fin: "''Credamaged (Uddin, 2007). The flrimar)'

cnu~ of failures of dilTerent b:utk protection structures 1Irt' now siide, oblique fiow

(OWtIJ"dsIxmldine or !tructurt' lind gencmted exeessi\'e iOClllseour around bank protedion

ruuctures (B\\'DB, 2008; BWDB, 2006; BWDB, 1999). ReJlllir and mnintenlUlte works

nn: \'cry importllnt for the ri\'Cr lmining works e\"en around \"err e.xpcnsi\'e Slroetun:s such

M the Ilnrdpoinl (BWDB, 1999),

FiI:IIn: 2.6: Modes of failure of Simjganj Hardpoinlllt 2009,

"



2.8 Environmental and social impact>o of dredging

Dredging of the river is likely to have both positive and ncgative impacts on the

environmental and social component:>.Positivc Impacts of river dredging would include

iucrease in carrying capacity of the rivers leading to reducc the erosion. In addition to

increased navigation :facilities, access to availability of surface water for domestic and

indulotrial usc will Improve. Definite improvements in tlooding and drainage can bc

expected owing to increased conveyance capacity of the river>..Increased availability of

surface wa(cr would lead to increase in irrigated area which in tum will have very positivc

impact on agricultural crop production. Dredging would make the rivers more stable

(hereby reducing river erosIon which is one of the major causes of increasing landlcssness.

Reduced river crosion would ultimately contribute to poverty alleviation.

Most ncgatlve Impacts of dredging are associated wilh the way the dredged spoil is

disposed. Common environmental and socIal components arc likcly to be negatively

impacted by dredging may include disturbance created for aquatic nora and fauna in the

water body, contamination of water due to leakage of oil and lubricant:>from the dredger,

iand degradation due to disposal of the dredged m!lterial, contaminatIon at the dredged

spoil disposal site, displacement of communities :fromthe dredged spoil disposal sIte, etc.

However, it is possiblc to minimize the effect of the negatIve impacts through mItIgation

mcasures developed as a part of the environmental and social impact assessment

(E1AISJA) studies. In fuct, propcr operation and maintenance of dredgers would check

spillagc of oil and lubricants therehy averting contamination of water while properly

planned and implemented disposal of dredged materials will take care of most negative

impacts.

2.9 H}dromelric informatioDfromPilot Capital Dred~in~

The hydrometric data (cross section, waler level, discharge, sediment concentratIon etc)

within srudy area would be collected ITomInstitutc of Water Modelling and Bangladesh

Water Development Board. Analysis of collected hydr,l.ulicdata would be made to find

out the variation in the depth of flow rcsulting from sedimentation or scouring.



2.9.1 Sediment concentration and properties of river bed sample

?roperties of a single sediment particle that is important in the study of sediment transport.

The sediment properties are size, shape, density, specific gravity, specilic weight and fall

velocity. Size is the basic and mOSl readily measurable propcrty of sediment. Shape also

allcets the transport of sediment, but there is no direct quantitative way lO measure shape

and its e!Teets. The shape factor is ].1} for a sphere. Most natural sand particle have SF ~

0.70.

The suspended sediment samples were collected from Jamuna River al Sirajganj Hard

Point to Dhaleswari offiake during 2011-2012. The sediment coneemration mea'UTement

corresponding to the relative depths was done as mentioned before. Sediment sample had

heen eoilected at 2 verticals (maximum and minimum deptb) during discharge

mea,memen!. The location and time of sampling was reiated with the di'>Charge

measurement timing and location. The following observations are given below:

• The average oodimem concentration in the Jamuna River "ilhin the study area was

found 4i9.80. mgll, 446.83 mg/l, 444.15 rog/i, 376.52 mgll, 409.41 mgll in June,

July, August, September and October 2011 respectively.

• The average sediment eoncentmti'ffi In the Jamuna River from Slrajganj Hard Point

to Dhaleswari Offiake was found 402.56mg/i and 417.53mgll in May & June 2012

respectively. The summary ohedimcnt concentration is given in Table 2.1.

Table 2.1: Sediment concentration in the Jamuna River at different locations

D," wClItion Aver.go so~i,:,~~~,
~ouoeolration m

SirlllSaniHard Point 45329

DredgedChannel 425.07
22,10512012

RighIch=J at DISof BangabaudhuBridge 278.57

J .eft ChatUlOJ at DIS of Ranga/landhuBridge 453.34

SirajganjHIll"d Point 252.56

DredgedChannel 161.08
05/06120t2

Right clwmcl arDIS ofBangabandhu Bridge 208.75

Left channel.1 DIS of Baogabandhu Bndge 216.24

Sirllig.nj Hard Point 352.79
t610612012

DredgedChannol 350.85



Dat. wcation Av ••.••ge ,ed.i',"~~~,
concentration {II' 1

Right channel at DIS ofIlangliliandhu Bridge 432.11

l.eft channel at DiS ofBangabllndhu Bridge 469.84

~irajganj nard Point 418.48

Dredged Channel 460,82

20/0612012 R;g~t o~annel at DIS ofBangab>mdhu Bridge 533.78

Left channel at DiS of Bangabandhu Bridge 48fi.51

26J(J6/2012 Sirajganj Hard Poinl 353.60

Loft Chanuel adjacent to dm1b",d o~annel 523.12

27/06,'2012 Right channel at DIS of Bangabandhu Bridge 574.24

Left channel al DIS of BangabaDdhu Bridge S85.71

Right channel at DIS of Bangabandlm Bridge 271.63
26/0612011

Ldl eLmnne!at DIS ofBangabandhu Bridge 419.10

Sirajganj liard Point 489,89

03107120tt Right channel at DIS ofBangabandhu BTidgc 546.51

Lef\ cllanuel at DiS of Bangabandhu Bridge 516.M

Simjganj Hard Poinl 350.85

09107@11 Right channel at DIS of Bangabandhu Bridge 572.26

Loft channel at DiS ofBangaband~u Bridgo 539.17

Right channel at DIS ofB.1ugabandhu Bridge 574.24
12/08/2011

Lell channel at DIS ofBangabandhu Ilridge 243,89

Right channel at D/S ofllimgabandlru Bridge 581 RI
22/O812011

Left channel at DIS ofBangabandhu Bridge 364,99

Right channel at D/S ofBangabandhu Bridge 426,34
1O/091201J

Left channel at DiS of Bangabandhu Bridge 326.71

02/l0/20i I Righi channel at DIS ofBangabOlldhu Hridge 250.53

1.cft c~annel at D/S of Bangabandlm Bridgc 370.67

2.9.2 Siltation of the dredge channel

Sediment load is predominant lor development "friver bed and bank formation as well as

accretion of Jamuna River. The rivcr regime is frequently reshaping its section due 10sand

bar movement and it accelerate, with thc magnitude of flood. It is seen that the dredged

area;s gradual I} silted up but increa,ing the conveyance area by eroding the char both ,ide

of the dredged channel. The backfill measurement was carried out during dredging period

on the dredged channel and the backfill rate 'was found around 35-40 poreent. The

observed siltations in the dredged area in different dates are li<;tedin Table 2.2.



Table 2.2: The obserwd siltation in the dredged area in different dates

Actual
Observed Siltation in dredged

Ored" =.
Chainagc Backfil %or Remark;Volume

(!akh cum) Dale volwne dredge
lakh cum) volume

KID 0,0.-km 3.0 J9.90 13.[}9.13 12.33 62
Km 10.0- kIn 12.50 55.09 14.09.13 41.1J 75
.Kin 13.50-kmJ4.00 5.63 J4.D9.13 5.62 99.87

J" yearKm 0.0- km 3.0 19.90 30.07. J3 12.06 61
Km J0.0- kIn 12.50 55.09 31.07.13 45.32 82 maintenance

.Kin 13.50-kIn14.00 5.63 31.07.13 5.33 95 dredging-
2013

Km 0.0- kIn 3.0 19.90 24.06.13 12.32 62
Km 10.0- kIn 12.50 55.09 25.06.13 21.26 39
Km 13.50 km14.00 5.63 25.06.13 4.12 73

07.06.12 43.47 37
Km 0.00 km J4.00 118.86 16.06.12 50.17 42

26.06.12 45.97 39
Km 0.45- Km 14.00 99.96 08.07,12 49.96 50
Km 0.55 Km 14.00 93.12 16.07.12 53.44 57 Capital

23.07.12 50.88 51 pilot
dredging,

03.08.J2 49.79 50 2012
Km 0.45-Km 14.00 99.96 24.08.12 46.28 46

12.Q9.12 49.48 49
9.10.12 57.29 57
22.10.12 59.3 J 60
08.06. J2 7.20 15
15.06.12 6.21 13
27.06.12 13.76 28
11.07.12 13.91 29
J8.07.12 17.70 36

Km 16.0. km 22.0 48.73 25.07,12 17.78 36
03.08.12 20.29 42
25.08.12 22.29 46
12.09.12 12.64 ",
10.JO.12 16.02 33
23.10.12 17.15 35

2.10 Summary on literature re,';evr"

Human manipulation that changes the shape of a river's natural flow paUems can affect

the river murphology. The literature review discussed the river pattern, classified on the

basis of appearance in a plan view as braided, straighl and meandering river. These review

aho emphasis mainly on the characteristics of the Jamuna River, flow process at bends



and bar migration through bends with limited emphasis on bank erosion and associated

impacts in Bangladesh. Development and abandonment of channels within a year is a very

common phenomenon in the river, which makes the river difficult for navigation.

WIdening of the river also aggravated the problems. The potentlal impacts of

sedimentation in the Jarnuna Rivers of Bangladesh are causing more floods, bank erosion,

char fonnation, channel shifting etc. All of which have severe implications on agriculture

produdion and livelihood of people. A pilot capital dredging i~ formulated to reduce the

erosion and maintain the navigability of the river. It is important to formulate a project

where dredging limits satisfy the requirements, dredging footprint and potential

environmental impacts. But before launching of any dredging work, it is impm1ant to

conducting of hydrographic survey, preparation ofroutc plan; dredging methodology und

the disposal of the dredged materials are important activitie, for the sustainability of the

dredging channel. Recently, CEGIS observed and predicted that during the la~t three and

half decades (1973 to 2010) the net erosion al()ng the Jamllna River was about 71,068

hectares of which 16,122 hectares in Sirajganj district. CEGIS also identified the most

vulnerable location ofthe reach Is Kalia-Haripur area in between two important structures,

Sirajganj Hardpoim and right guide bund of 13angabandhoBridge. So a complete study Is

necessary for the understanding of overall situation. The present study will be useful tor

conducting future development action and policy fonnulation related to bank erosion.



CHAYfER THREE

STUDY AREA

3.1 Studyan.'lI

The study area is located from upstream of the Sirajganj Hardpoint to downstream of

the R;mgabandhu Bridge near Dhaleswari offiake as shown in Figure 3.1. The total

length of the study area is around 20km, split by nvo segments. The upper segment is

14 \un, starting from upstream of Sirajgonj hard point as KM-O, which cnd at KM. ]4.

lne lower segment is 6 km, starting from KM.16, which end at KM-22. The centerline

co-ordinate of the I~ segmenl KM-O is (24"31'28", 89"42'43") and KM-14 is

(24°24'25", 89°45'35"). The centerline co-ordinate of the 20" segment .KM-16 is

(24"23'36", 89°46']0") and KM-22 is (24"20'27", 89°47'3"). The design ",,~1ionhas

considered for dredging as 120m bed width, 1:3 side slope and 7 etnikm longitudinal

slope. The channel ups!rcam bed level at KM-Owas 3.00 mPWD and downstream bed

level at KM-14 was -2.40 mPWD but a drop of bed level from 2.42 mPWD to -2.00

mPWD was done at KM-8.25 to KM.8.50. The bed level at KM-16 was 0.00 mPWD

and at KM-22 was -0.42 mPWD.

Table 3.1: Centerline coordinates of dredging alignment from Cb-O.Om to Ch-22,000

ill

SL CIm~\1l£e Latilude Longitude ". c~:::\age Latitude Longitude
No (m No

( " 24~31'27"N 89042'43"£ n 11000 24°25'52"N 89"44'50'.E

2 1000 24°30'55"N 89"42'48"8 D 12000 24"25'21'.N 89°45'OO"E

3 2000 24°30'24"N 89°42'57"£ " 13000 24"24'51 '.N 89°45'14"E, 3000 24°29'52"N 89°43'll3"E " 14000 24°24'25"N 89"45'03"E, 4000 24Q29.21"N 89°43't4"E " 16000 24°23'36''N 89°46'09.'E

" 5000 24°28'51"N 89°43'28"£ " 17000 24"23'05"N 89'46'20.'E, 6000 24°28'22"N 8<1'43'44"£ I (e 18000 24"22'33"N 89"Mj'29"E

• 7000 24Q27'54"N 89'44'03"E " 19000 24"22'02"N 89"46'38'.h

• 8000 24'"27'25''N 89°44'I7"E 20 20000 24"21'30"N 89'46'46"E

e;:; 9000 24"26'55''N 89°44'30.'E " 21000 24"20'S9"N 8'1'46'54"£
f-"'
H 10000 24"26'23"N 89°44'41.'E n 22000 24"20'27"N 89'47'02"£
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3.2 Physical features of the stud)' reach

.Riverbank erosion is a big problem ofBanglade,h, especially along the braided Jamuna

River. Thousand hectares of land are eroded each year by the mighty Jamuna River.

Social and economic problems are created in consequence of erosion.

3.2.1 Topograph)"

The area is a low lying flood plain area. Char Malshapara Gram and Mara Gram

villages are IDeated at 400m to 650m inside from Brahmaputra Right Embankment

(BRE) respectively. Homesteads are located in a scattered wa} where lands are

reiatively high and trees are found to give them privacy and shade. Due to consecutive

river bank em,ion, people have to shift their houses several times and !hey take shelter

near Brahmaputra Right Embankment (fiRE). The crest level of Sirajganj Hardpoint is

(+) 16.75 mPWD, whereas approximate ground level is (+) 13.00 mPWJ) (Uddin,

2010).

3.2.2 Demography

The study area is hlCaled in Sirajganj Sudar Upazila. The demographic chardderislies of

the Upazila arc reflected here. Sirajganj Sadar Upazila with an arca of 325.77 sq.

kiiometer has a population of 38~160. Among them, the number "f male is 51.540/",

female 48.46%; Muslim 95.16%,lIindu 4.80% and others 0.04%. Average literacy of

the area is 29.8% among~1which male literacy is 35.6% and fCmale is 23.5%. The

significant educational institution, are BL lUgh School (1869). Gyandayini High

School (1884), Islamia College (1887), and Sirajganj Governmenl University College

(1940). Main occupations are agriculture 25.17%, agricultural iabourer 15.76%, wage

labourer 4.37'%, commerec 16.09%, service 12.55%, weaving 4.100/",transport 3.53%,

industrial labourer 4.12%, and others J4.31%. Total cultivable land is 23872.~3

hectares, full"w land 772. J6 hectare,;, single crop 21.440/", double crop 47.540/", and

triple crop land 31.02%; and cultivable land under irrigation is 42.38%. Among the

peasants, 7.53% are landless, 10.12% are marginal, 61.<)9% are small, 17.81% arc

intermediate and 2.55% arc rich.
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3.2.3 Hydro-Morphology

The Brahmaputra-Jamuna Rivcr originates Ul Tibet on the northern slope of the

Himalayas and drains snowmelt and rainfali fTom China, Bhutan, India and

Bangladesh. Before it meets wilh the Ganges River at Aricha in Bangladesh, the river

travels a lcngth of2,740 km. Its total calchment area is 570,000 km2,of which only 7%

is within Bangladesh. Annual average precipitation in the catclunent is 1,900 mm, of

which more than 80% precipitation OCCurSduring the 5 months of the monsoon. The

water level starts rising in Mareh/April due to snov,me!t in the Himalayas and may

auain its peak betYt'eI:'nthe hcginning of July and mid-September. The annual average

flow is 20,000 m'fs as measured at Bahadurabad and the maximum estimated discharge

is 1,00,000 mlls in 1998 (EGIS, 2000). Minimwn flow in the river generally occurs al

the end ofFehruary or the beginning orMareh. The recorded low flow was 2,860 m]/s

in 1971 (pAP 24,1996).

In lhe study reach, BWDB have no permanent discharge measurement station. IWM

mea,urCS discharge !It three selected locations (Sirajganj Hard Point, upstream and

downstream ofthe Jamuna Bridge) at 15 day' interval fTomApril to October, 2012. The

average water level slope onhe Jamuna River is 7.5 cmfkm, varying from 8.5 emfkm in

the upstream part to 6.5 cmfkm a1the downstream end of the river (EGIS, 2000). The

Jamuna River is a braided river with a braiding index lhal varies spatially and

tempmally. The range of variation is 2 to 5 (Klaassen and Vermeer, 1988). The overall

width of thc river is also varied ~1'iltiallyand temporally, from 6 to 14 km (I'AP 24,

19%). Generally, the braiding index and lhe overall width arc larger !It the upstream part

than farther downstream, probably due to the efTeelSof higher slope and grain sizes

(Klaassen and Vermeer, 1988). The overall width of the river shows an increasing trend

towards westwards, especially at the upstream part of the river within Bangladesh

(Halcrow,1993).

3.2.4 Sediment Transport

The bed material size of the Jamuna River was decreased from upstream to",••rds

downstream and their range varies ITom 0.22 mm 10 0.16 mm. The average annual

sediment discharge of lhe river Is 590 million tons, whieh is consisted or 200 million

ton.~of sand (diameter above 0.06 mm), and the remained are silt and clay. Bank
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material of the lamuna River eonsiSIS of loosely packed silt and fine sand, highly

susceptible 10 erosion. The average eoncenlrati,m of sand fraellon varies between 300

mg/llo 500 mg/I (FAP 24,1996).

3.2.5 Infrastructures

The bend of the study area is a llood plain with cluster homestead, cultivable and fallow

land. The study area is SWTOundedby Sirajganj Hardpoint at North, Bangabandhu right

guide bund at South, Brahmaputra .RightEmbankment (BRE) at West and the Jamuna

River at East. There were few school" mosques, madrnsa, hazar which had to shift

"everal times and gradually being lost due to erosion. Inside the study area !here is nO

regulator and drainage channel. "\'o protect Sirajganj lown a massive Sirajganj

Hardpoint was coMtrueled in 1998 under (FAP I, ]994). High Flood Level (HFL) and

Low Water Level (LWL) are considered (+) J5.75 m, PWD and (+) 6.80 m, PWD

respectively and design flo,,",velocity is 3.7 mls. The crest level is (+) 16.75 mPWD,

whereas approximate ground level i, (+) 13.00 mPWD. The side slope of the l-Iardpoint

is ]v; 35H. The Sirajganj liard Point faced the high flood in the history of the Jamuna

in 1998 just after ilS construction. The Brahmaputra Right Embankment (BRE) was

buill during the late ]950s and mid of 1960s to protect the flood plain against llooding.

3.3 8Jlnk el'O!!ionoftbe study reacb

River bank erosion is an annual phenomenon in Bangladesh and !he country is located

in a large floodplain delta complex of three major river system (the Ganges, the

BraJunaputra and the Meghna). Due to river bank erosion, the people arc displaced and

it creates social and lJC(lnomicproblem In Bangladesh. The literature review i,primarily

directed 10 an overview of the hi,tory of erosion and its present status. Bangladesh

Water Development Board (MPO, 1986) bas estimated Illat about 1200km of river

banks in l3anglade,h arc undet active erosion of which more than 500km faee severe

erosion problems. The ri,er bank erosion differs from river!" river and reach to reaeb.

Bangladesh is a country of more than 120 million people with 90 percent dependent on

agriculture (BBS, 2001). In a typical year, one l1fth of the total 147,570 krn' of land in

the country is severely flooded; and about 2400 km of banldine annually experience

major erosion (lslam, 1985).



The urban and peri-urban development has been expanded close to the river bank, such

as Sirajganj town in Bangladesh. It is reported that one kilometer of right bank has

already shifted in the westward dIrection since 1830. "lhe increased river flow is

aUaeking the .bank directly at Kalia-Haripur bL'lld.Local people informed that some of

them had to "hift their homesteads from the bank four to six limes and many of them

lost their agricultural lands into the river. Potential erosion at downstream ofhartlpoint

brought the bank line near Brahmaputra Right Embankment (BRE). The people of these

areas have become landless as well as poor. Bank erosion has made their life miserable.
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CIlAPTER FOUR

METHODOLOGY

This chapter describes the methodology and planning of different activities of this study

such as data collection, analysis and reporting etc. In fact, this chapter is a mirror of this

study. The overall methodology of this study is representing through a schematic diagram

shown in Figure 4.1:

Reconnaissance Survey

Problem ]denlification

Primary Data

Satellite Image Analysis

Cross-Section Comparison

Selectionofthe Smdy Area

Rl:search objcctives

Data Collection

Secondary data

Linking of Primary
and Secondary data

Data Analysis

Rcsults and Discussion

Literature Review

Model Development

Figure 4.1: Methodological now chart of the study_

4.1 ReconnaissanceSnl"\'~'

Reconnaissance survcy is es~ential fOTconducting a resean:h. An understanding is needed to

reali1£ thc tnagnitude of river bank erosion and ih impacts on river morphology. It is also
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e~sentiaJ for setting an outline for the ovcrall study. The objective of the reconnaissance

~urvey was to quickly obtain the basic information and developing the overall understanding

about the srndy area. It has been done by-

}- Concepts about the study are developed from the previous relevant studies.

}- Thc several articles from newspaper, journals, seminars and also web documcnt

influence to conduct the study.
}- Knowledgeable people around the stud)' area during reconnaissance survey also

helped me to formulate the concept.

4.2 DataCollection

The analysis of this study is based on secondary data Primary data ",as also used to clarify

the hydraulic parameters under changing flow regime. Fol1oVvingdata were used for these

studies:
(i) Watcr level, discharge and sediment data;

(ii) Bathymetric data, velocity profiles and water surface slopes;

(iii) Grain size distribution oflhe suspended sediment;

(iv) Satellite images, which cowring thc flood plain and showing important features like

point bars, alternate bars, middle bars, palaeo channels etc.;

4.2.1 Primary data collection

Most of the bathymetric and dischargc data ill this study >,verecollected from pilot capital

dredging projcct and used as a priJnary data in this study which is formally pCIlIlitted from

Project Director, Bangladesh Water Development Board. Thc discharge nlcasurcment has

been couducted using Acoustic Doppler Current Profiler (APep). The sediment

concentration of Jmnuna River has been measured in several places at the time of discharge

measurement period. The sediment samples were collected at 0.20, 0.60 and 0.80 depth. The

analysis of the samples is done in the IWM laboratory at Dhaka. The water level data were

collection from Bangladesh Water Development Hoard (BWDB) and IWM.
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4.2.2 Secondary data collection

Secondary data were collected from IWM, BWDB and CEGIS. The bath)'IDetric survey data

for this study were collected from IWM. Historical hydrometric data such a~ "''liter level,

discharge, sediment concentration, bed material, elc. were also collected from IWM and

BWDB. Satellite images were used in this study, which images were collected from Center

for Environmental and Geographic Information Service~ (CEGlS). All images acquisition

dales were in dry seasons. The lists of image that are used in this study are shown in Table

4.1.

Table 4.J: List of imagcries that are used in this study

y~c Image acquisition date Image type R""olution
2007 14 January 2007 ASTER 15mx15m

2008 9 December 2007 IRS LlSS 24mx24m
2009 J3 february 2009 IRS LISS 24mx24m

2010 15 January 2010 IRS LISS 24mx24m
2011 19 January 2011 1RS L1SS 24mx24m

2012 27 November 2012 IRS LlSS 24mx24m
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Figure 4.2: Location map around the sludy area from Si,Jjganj Hardpoint to [)hale~wari
Offtake.
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4.3 Data analysis

0) he slIStainability of the dredged channel would be assessed by analyzing the data so far

available on bathymetric data, sediment concentration, lime-series satellite images, water

level and discharges data around two important river training structures (Sirajganj

Haropoint and Right Guide Bundh of the Bangabandhu Bridge) along the Jamuna River.

4.3.1 Satellite image altal~.sis

GIS techniques were used to analyze the satellite images. Time ""ries salelHtes images

were used to understand the f10wand erosion processes of a developing bend. The time-

series geo-refereneed satellite image' were superimposed to assess the historical trend of

channel shifting of the river courses. Findings of the previous analysis were compared

with the result obtained by analyzing the recent available data on f10w and sediment

transport. Geo-referenced images were w.ed to delineate the large-scale bed.forms such

as sandbars movement. The delineated sandbars were superimposed in GIS environment

to assess the shifting pattern and to assess their translation process.

4.3.2 Cross-section comparison

The bathymetric data were plotted from 20W to 20]3 at four locations within the study

reacbo These data were plotted with and without dredging condition under changing flow

regime to detel1ltine the dynamics of the river, trend "f channel shilling, channel

planf"l1It and river bank emsi"n processes. In this analysis sediment concentration and

discharge also relate with the cross-sections data. The rate of river bank erosion and

changing planf"nn of a river course is also related to the rate of sediment concentration

and discharges.

4.3.3 Analyses ofsedimcnt concentration aDd deptb average velocity

Sediment load is predominant for developmenl orrivcr bed and bank formation as well

"" accretion of Jamuna River. The suspended sediment data would be collected from

lWM at Sirajganj Hard Point to Dhaleswari "make as available on "Capital Pilot

Dredging" project. The erosion and deposition processes on the river bed can be

described by the two dimensional continuity equation changes in sediment concentration,

a, it was observed that the adaptalion of the suspended sediment transport play.' an
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important role in changing the bed topognlphy. To predict the location of erosion and

deposition on the river bed a number of measurements during the year 2012 survey arc

used for estimating the depth average velocity, water depth and concentration of

suspended sediment. In this study two prediction methods are used for estimating the

erosion and deposition processes on river bed. These methods are classified as Mcthod-}

(depth-velocity relation) and Method-II (depth-velocity and sediment concentration

relation).
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CHAPTER FIVE

RESULTS AN)) I)lSCUSSION

5.1 Ph}sieal observation and analy.~is

River bank erosion is a severe problem in Bangladesh especially along the braided

lamun<l River considering both the scale and intensity of erosion, Thousand hectares of

floodplain <Jre eroded each year and many people homeless with damaging

infrastructures. Because of the dynamic nature, it eallses the ~ufferings to the people

along with damage~ [0 plIhlie and naturallesourees. To pr~venl bank erosion, different

types of protective ,lrueturcs have been constructed at the erosion prone areas. The

structural measures are sometimes ineffective due to change, of the river morphology.

rhe data analyses Jur this srndy arc as follows:

> Satdlite image analysis

:;:, Cro,s.~"etion C(}mparison

> Analy~es of sediment eoneentraLion and depth average velocity

5.1.1 Satellite image analv,is

The main channel of the Jamuna River is tlowing parallel to the 5irajganj I1mdpoint

along the western side and then bilurcated ar the downstream of the liardpoint, From the

dry ",ason ASU:R (2007) ~nd IRS llSS (2008. 2009, 1010, 2011 and J.01?) images

represent that many sandbars are pre~ent at the upstream and beside the study bend. The,e

sandbars arc different ,iye and shape and bars arc translating both laterally and

ll>ng)tudinal1yat different rate. Thw translation processes arc described in the following

sections

5,1.2 Sand bar translation

Bar dynamics relate to the morplJologle hehavior of rivers and in particular to the bank

erosion rroecs,e,;, To Undelstand the dynamics of the morphology such as large scale

sand bars, a lime ~erics satellite image "nalysi" ha<;been conducted, Six geo-rcferenced

;lSI ERS. IRS liS'; images of ),007 to 2012 bnve been superimposed to asses,; the

channel shifting and 8and bar movements over the years. The sand bars at the 11p<;tr~am

and adjacent to the study area ~re referred a., ,alldbar I and sandbar"2 (Figure 5.1,



Figure 5.2 and Figure 5.3) re~tive1y. In t!lese &n11Iyses,l&tClllltnmslnlionin CllCIIyear

WIISmensurcd from the centerline of the 2007 b;u- lo"nnh !he "'~tCTTl dirc<:tioo.

entual1y, longitudinal lmnslalion was m~surcd from the ~ end of SlIndb:u of 2007

towurds the downWllrddirection.

•,,
I
I
I

Flgu re 5.1: The sandbar movements of Jllmuna Rivl:r from 2007 1020 IO.
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~'igure 5.2: The sandbar movement of Jamuna River from 2011 to 2012.
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5.1.3 Lateral translation

During 2007 to 2009 both sandbars extended gradually along western side but after that,

the extension was reduced 2010 to 20121istoo in Table 5.1 and shown in Figure 5.4. The

reason for the variation of lateral extension was differ for bar-l and bar~2. Tn case of

sandbar-I, the we"tem side revetment structure (Sirajganj Hardpoint) made obslnlction

to extend the bar and divert the now to erode the west part \,f sandbar-I. And for

sandbar-2, due to upstream revetment the bar could not manage enough sediment to

extend at that section. Rather it washed away and deposited sediment downstream of the

-andbar-2. Also the rate of extension of s.andbar~1was higher than sandbar-2, resulling

s.andbar-I had got upstream sediment but Sirajganj Hardpoint constrained the bank

erosion and sediment availability ofsandbar-2.

The maximum lateral translation of sandbar-] was occurred during 2007 and 2008 which

was just upstream of the upstream termination of Sirajganj Hardpoint. In 2009 and 2010

bar waS translated dO"'lIstream from the upstream tenninati,m which caused damages of

the hardpoint downstream from the termination. The west ward translation of the

sandbar-l diverted the flow towards the lJardpoint structure and caused undennining and

damages during different years. Due to the position ofsandbar-2 in 2007 a veT)'narrow

channel (100 to 150m) wa, nowing through between Sirajganj Hardpoint to

Bangabandhu Bridge Guide l3undh. Due to lateral translation, flow was diverted by the

sandbar-2 extreme west poinlJl?wards the bank and by eroding the bank, the bend

consequently developed.

Tabte 5.1: Changes in lateral translation of/he sandbars

y= Sandbar-) in (m) Sandbar-2 in (m)

2007 1540 730
2008 1690 910
2009 1870 1060
2010 1360 560
20JJ 1100 no
2012 800 680
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Figure 5.4: Lateral translation of the sandbar-I and sandbar-2.

5.1.4 Longitudinal traDslati(lD

Sandbars are also moving towards longitudinal dirceHon. Lnngitudinal movement i,

m~asured as a distance trav~lIed by the upstream end ofthe bar towards the downstream

direction in the consecutive years. The longitudinul translation ofsandbar-j and sandbar-

2 during 2007-2012 is listed in Table 5.2 and shown in .Figure 5.5. During 2007 to 2012,

sandbar-l translated 150 to 600 meter per year and sandbar-2 moved 300 to 1400 meter

p~r year. The rate of movement of sandbar-2 is higher than that of sandbar-I because

sandbar-J was obstructed by th~ revetment structure as well sandbar-2 could move

d""nstream without facing any obstacle. In 2010 and 2012, sandbar-2 diverted flow

towards downstream bend and caused huge erosion at the downstream part of the bend.

A;, a whole, due to tbe translatlon of sandbars along downstream, flows were diverted

towards the bank and caused bank erosion.

Table 5.2: Changes in longitudinal tran81ationof tbe sandbar>.

y,~ Longitudinal transl~;on of Lnngitudinal tran8latlop of
sandbar-l in (m sandbar-2 in (m)

2007 0 0
2008 650 1400
2009 800 1800
2010 1300 2200
2011 1950 2500
2012 2100 3500



~oo
, ;;00
;~If ';00 j•,,~

•• "00,• rom•0 ~o"
0

longitudInal Translation
!ilSandba,.lln (m),
.Saodh ,'Zin(m)

Figure 55: Longitudinal translation of the sandbar-l and sandhar-2.

Summary results from satellite image analysis: Satellite image analysis (Figure 5.1

and Figure 5.2) indicates that the flow processes and the location of aClive bank erosion

significantly changes due to changes in the large scale sand bar movement (both laterally

and longitudinally). Bar dynamics arc related to the morphological behavior ,,[rivers. In

particular en""s bar dynamics are also related to the bank erosion processes and the

prevailing trends of flow processes of river,. The magnitude and direction of near bank

flow lit bends accelerate the erosion processes. The "ear bank tlow proces> is governed

by the dry season and to some extent a! the beginning oflbe rising stage. The large scale

bed features such as sand bars are the major !low guiding factor towards bank line and

channel shifting. Due to trdnslation of sandbars along downstream (Figure 5.3, Figure

5.4 and Figure 5.5), flow was diverted towards thc bank and caused hank erosion. The

channel is developing very fast aiong the western bank of the Jamuna River.

5.2 Cross sec:tiODScomparison

Most of the rivers of Banglade,h demonstrate a high and a low water period

S)1Jchmni£ing with the monsoon and the dry seasons respectively. Streams are very

broadly classified as meandering, straight/transitional and braided. Braided and

meandering patterns represent extremes in a rontinuum of channel patterns. The

planfonn geometry of a stream is determined by the interaction of numerous variables

and one should anticipate observing a complete mngc of channel patterns in mo,t river

systems. Bathymetric data were coilec\ed from BWU13in connectIon with Pilot Capital



Dredging Project within 2010 to 2013. The location map around the study area is shown

in (Figure 3.1). The bath}metrie data were plotted 6 (six) locations within the study

reach to see the changing pattern of bed level elevalion. The cross-section comparisons

around the study area are shown in O.igure 5.6 to Figure 5.11).
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Figure 5.10: Cn",-seclions of JamunaRiver neal Wesl guide bundhh.

em" S,"wn nIJ,,,,",,, Rt<" (n•• r DluIlo••••r1 "Ift_"")" Cb.'8-HlODm

,.~.
1
~
1

_s." I~
."."L-

, 1000 '00'

".-1 '
"
•

'""

Figure 5.11: Cross-seclions of Jamuna River near downstream iJfBungahandhu Bridge.



Summary result, from cross-section <ompari,uu: Cross-section data 113obc~n plo[ted

at ,ix 10CMions, ,hown in (l'lgurC 5,6 to Figure 5.11) from upstream ()f Sll"'Jg"nj

IIm-dpolllt (0 downstream nfBangabandhu Bridge neal' Dhaleswarl offLake 'I he,e ~ro,,-

section data which i, plotted is from Ihe year 2010 lO 2013, bcc~usc piln[ c~pi[,,1

dredging was Implemented on 2011-2012, Figure 5.6 and FIb"--'l'e5 7 I'Cprcsmls.

Lnsign;ficant impacl of dl'edging is nhserved al up,lrcam of Sirajganj Ilardpoim a., well

as (he SiraJganj llardpolnl area. Figure 5.7 aho represent, a mlnnr rate of sedlmentalion

1Sobserved around Sirajganj llardpoint al'ea during ImplcmenlaLlOn 01 dredgmg. j\( thAt

time, Ihe scour depth at Sintigonj Hardpoinl was reduced up to maximum 5m 1'lowcvCl'.

it seems that drc,igmg would help to reduce ,cour dq)th around Bangabandh\l Bt'idge

guide butldh and It would provide safely 10 Ihe gUIde bundh for a vcry shorr period.

The oh,en/ed dala werC analy?cd and evaluated Initially the flow wa, diverLed lO Lhe

dredged channel ahout 12,50% (souree; lWM, 2013). Figure 'l.R represent, aRer one year

of monsOOn !looding, it i" quite difficult lO lra~c the dredged charmcl. 11has been t{)llnct

Ihat Ihe dredged channel Silted up to (,()%-~()%. [I abo appear Ihat Lhe sl!taLiun mt~ i,

h1gher, where Ihe dredging allgnmcnt passmg throngh the ehm, Flgwe 'i ') and Figme

5.10 represents the changing bed profile of lhe East GU1de B\lndh ~"rl We,1 (,\\I0e

Bundh. In th~ v!Cicity of Easl Guide Bundh of Bangabandhu Bridge, it h", becn found

thai, the Slilation rate is higher near hank channel, whereas a new channel ha< been

propagated al I km wesl of Ih~ bundh by erodmg- me eXIsting low char.

Thc eumulalive b"dfil1 percentage was found to be around n% flOm down,tream 0['

Bangabandhu Bridge 10 Dh~leswarL oHiake ('Souree: JWM, 2013), Figure 5,[1

I'cpre.,e,m. insignlficanl positive impact of dredging I; found al DiS of Ban~ab"ndhu

Bl'idge near Dhale""aJi Offtake. b~~"u,e dming Impkmentallon of dredging we canllOl

change the upst, earn riveI' morphology as well a., Ihe, hydraulic condition of the d, e<iged

donne!.



5.3 Analyse, uf sediment concentration aod depth average \'elocily

5.3.1 Bac1<groundof the ,mal}si,

Brmdcd nvcrs are ,trongly mfluenccd by high sediment delivery from nearby ,,,uree'

conpled Wilh lower sediment tran'pol1 eapaclly due to hydraulic conditIOns (primarily

gent!c ,lopes), They are sensillve to changes mtheir flood regime or sediment m[lux and

call c{'mplelc1y modIfy their genmetry over a few decades (Ferguson, J993), Cnl1lmnn

braided river adjmtmL"Uls 10 changmg enviroJUnenlal conditions lypic"lIy mclud~ bOlb

n",Towing and widcning Mnrenvef. ny~p.; ean stuft jram Olher p\onforms tn a hraided

pattem when buman activlllCS accelerate ,ediment delivery procc!>Scs,At Ihc samc I""G.

c1unat1Cconditio"" "nd hum"u inllucnccs lhat reduce sediment pmduction can ba"c lh"

opposite effect wilb braiding ,lowly dimini,hing through timc, Thus the dynamiC nature

01 braided livers makc,; it ditlieuJt for "",cietic, to both prcdl~1 Lbc dlr~~lion oi- th~I'

evolulion and maintain nearby and associated m1"rnstrucrurc,Braided channel, "rc r"rc1y

In a ,teady SLalCand are indicative of a valley boltum SLlll aCllvcly undcrgOlng

eonsuuction_ In undevelopcd Jloodplain areas, braided rivem me cnn"dered part oi Ih"

natural environment und are typically preservcd bN:ause of their associated ecolng,e,,1

,ichne",_ [-lnwcver, whcn permanent infrastructure i, built lU such acm'c Jlovdplams

many prohlem, can occur.

Hlvcrbauk cwSlOn is nne nf lhe most unpredIctable and crillcal lypc 01"disaslcr.-i Ih,,1

takes inlo account tbc quantity of rainfall, .,oil ,tructure, river morpbology, lopograpby 0 i

rivcr and adjacent areas and floods. Thc dynanuc charnctcr oj Ihc braid~d ch~oncled

riVCtand {he failufC of suuclural m",,"urcs, Ihc Sllffcnngs of the l'enple continuc I.ol\g-

Lenn pnl1cic, and strategies shuuld be lakcn to cope up W1\" bank eros"''' lakmg 11\10

RCcnUnlthe social and instiLuirunal adjuslmcul meaSurCS. SpallAI vari~hOn of oCdU1\Clll

transport in R" ~Jluvial sand-bed liver bend need, 10 be under,tood with its influellcmg

[actol' such as bank croSlOn, secondary currcnt formation, land ,pur ""d hcn-matcri,,1

dlaracteL"i'lie, III tbis ;tudy, dclal!cd hydrographic survcys with Acoustic lJoppkr

Currenl Pmfiler (ADCr) ,,'ere conducted "t 9 (nine) locations t" mea.<ure suspenned

load, ,eloelly, bathymetric profile and characteristic, of the hed materi"1 t)"l\g lhe

abo\'c pammclcp.;. the ~patial end lempmal ,-al'lntion of erosion nr depoSLl1n"]\f()cc~se,

bas been as.<csscd.With duc cnd 01disc\lsscd below (FA" 24, 1996).



1\ number of prediction methods arC ~vallabJe for predicting lh~ changes of the '/(11LOll.,

morphol()gl~al eondilions In lhis ,tudy two predIction method, arc usmg for eSlllllalmg

the c,osion and deposilion processes on ri~er bcd, These mclhods ore cla"ified hy:

5.3.2 Mrthod-] (dcplh_velocityrdationship)

The ero,ion "nd deposition proce.«e, on the nver bed can be dC;Clihcd by lh~ lMl

dImensional continuity e4uatlOn changes in .,edimcnl conccnlraUon. as il was ob~cl'Vc~

th"t the ad"plallOtl of the ,uspended scdiment transport play, an imporlanl role m

<,hanging the bed topography To predicl the localion of erosion and deposition on (he

river bed. numher of measurements during the year 2012 sur,ey at"<:used lor oS\)maling

the depth ",,,rage velocity and waWr d"pth (FI\P 24, J(96). During 2012 _,urvcy I\llel'

wa.<u,ed for numbGr of river reache, hm~e bOlh p~rameter, a,e available. In,tead of"

l!near •.elation hel"ccn the water rlepth and the veiocity, for the J"muna River lbe

rdallOli between velocity and square root of the depth yields a good demarcaliun Ime

bet,,'em the eroSIOndeposilion area,.

The observed erosion and deposillOn in ,elation to deplh and ,'duelly IS lhe r~suh of a

combl)lotion of d,ffcn;nl processes and i, in principle based un phY>leal l"ws, One

probabk explanalion for getting this lype oj relatIon " that the involved process L., an

adaptallOu process The bed lupogmphy (cros,-section) i, fel.tillg hehin~ the !low

piltlell1. It is lrymg to adjust 10 changing C[)]](lilion, flow by ~rotlmg and ,kpO'lI111l;on

riverbed, The prediction method Jor erosion and deposition reprc,enlcd by the [ollowing

cqualJOns:

Lro,ion

Tmn'lllOn:

Deposition:

" > v'7;-1.35 ---- ---- ---------- ---- --------- --- -(5.l)

/ii-U5:O;" :O;v'h-1.65-------------------------(52)

,'< /Ji -1,65 .-- •• - .----- .. ---.--- ••• ---_ •• -- ._- (5,3)

Where, h "atcc depth in meIer and u - depth average velocily in m/sec. Tran,ition is

defined as erosion/depositiOn..; 1,0 m.

TilL., sh0l1 [em1 predlcllOn mdhod Can b" applied for assisting m lhe tTwJni"inJJll;th~

dredging alignment in the Jamun" I"v~r. as II can give ll1lh~atlOnswhell-' dredging mIght

he dfcc[lve. The shan term prediction can be u,cful for ~,(imalmg: tbe requircmcll1 01'



dredging and It can a,si,l in making decision as to the best location and alignment of

dredging work. The net erosion and net deposition in downstream direction can be

related to the average velocity and average depth ()ver thc cross-section. The location

map for data collection and analysis of Held measured dala has bcen swnrnarized in

l"able5.3 and explained lhrough figure 5.12 ~ Figure 5.21.

Figure 5.12: Map showing the sedimenl conccntration and velocity mea,uremcnt
locations of Jamuna River around the ,tudy area.



Table 5.3: Depth of wa(~'f and depth avemge velocity at different date, around the study
area,

Sample locallon Dote
Depth of Sqrl, Deplh Depth average I
W.lcr(m) 02J vel~~i:, (mIS)

26.Apr-12 12, I 7 3,5 :' ~~ -""'I5-Juu-12 1635 I '.0
16.Jun-12 18,50 I " 2, I().._- - -_ .. .- ...

20-Jun-12 1756 " 2.27

26-Jun-12 1675 " 2.31

9-Jul-12 18,SO " 2.40
Suajganj

.,. -
30-Jul.12 20.93 H 1.53

HaT(lpolnt RB 12-Sep-12 12.00 3,5 1.13
(Ref Pigure512)

27_Sep-12 14.30 H 1.78

9-0el-12 12.50 ,; l.89

9-0et-12 '" " ~,28
9.(jd_12 11.34 3A 2.25 I
21-0c(-12 1:1.00 H 0,54 I.• .
21-Nov-12 9.50 3. I 079

21-Dco.12 1563 '0 0.' I
26-Apr-12 .\.87 " 0,19

I 5-Jun-12 5.29 2.3 '"16.Jun-12 '.00 " 1.44 I
20-Jun-12 4.56 " l.n

I 26-Jun-12 5.80 " ,% I... - ..

9.Jul_12 7.00 '" 151
9-1,,1.12 9.50 " 1.89

SlfajganJ 17-Jul-12 7.66 '" '"H.rd)J<lim J.n 17..1"1.12 10.15 U 1.35
(ReI' l'igureS 12) 24.1"1.12 12.86 H 1.85

30-Jul.12 II.RO 3A 1.42
12-~cp-12 R.50 " 1.29
27-Scp-12 10 2(1 U l.R3 I
9-0et-12 7.50 2,7 ~,n
7.1-00(-12 7.56 " I 5,

. ..

21-Nov-12 HI{) '.0 (1,55

21-Dec-12 3.70 , .0 '"21_llcc.12 ~ 74 I U (1,61-_._-
05-06.]2 5% '" 2,78
16-06-12 4,50 7.,1 2,52

Dledged eh.nnel 16-06-12 530 n 2.39- - ...

Re 20-06-12 '00 " 2.RIi
(Ref. F'gure 5.12) 20_06_12 ," n 261

27-06-12 JO.OO U I 2.25 --
27-06-12 750 " ! 271

. .. . .. .

09-07-12 5,50 7.,3 I 1.66
.



Sample 10~"llOn D,le
IJeplh of Sqrt. Depth Dcpth average Iwale, (m) 1m) ,'doc;,)' (m/S)

..
17-07-12 6.53 " 1.13

t7.07-12 5.13 2 3 2';0

27-09-12 4.11 " 1.25

09-1 ()"12 6.00 " 1.93

21-tO-12 4.27 " 0.52

26-04-12 9.43 " 1.77

26-04-t2 11.63 3.4 1.37

26-04-12 10.60 D I 1.63
24_07_12 ".I' " 1.54

~-09-t2 10.~~~ D '"Dredged channel
. ...

12-09-12 8;0 " I 50
CB 27_09.12 9,56 )' 1.71

(Ref, Fi.,'UTc5 12)
09-JO-12 JO 00 3.2 'M
21-10-12 9.7~ )., In
21.11.12 6.20 )J 1.03 I
21-11-J2 I 3.80 ,.9 0.77

21-12-12 5.29 " 052 I.
21-12-12 3.62 10 0,67

16.06-12 5.66 " '"-~:~~::~R.n " '"I.
,.90 " 2,60

27.06_12 6.30 " '"' I
27-06"12 I R.50 " 1 3R I
30-07-12 12.66 10 1.88 I
30.07-12 17 04 ,., 1 55 I

JMB us right 17-07-12 6.17 " 1.99 I
channel RB 24-07-12 9.70 " ';0 I(Ref. F;gure 5 12)

..
30.07-12 13.43 3,7 1.'19
12-09-12 9.50 " 1.30
27.09-12 7.50 " 1.3'1

09-10-12 11.70 H l.29

21-10-12 801 ;0 1.70
21-11-12 6,.10 " 0.53
21.11-12 3,40 ,.) 11.37
21.12.12 ", " 0.6~
21.12.12 801 " 0.60
26-04-12 ~,36 '.9 0.34
26-04-12 9.57 " 0.34

JMB DS nght 05-06-12 6.49 " 0,81
channel LB 05-06-11 R.50 " 1 71

(Ref, figun; .1.12)
16-06-12 10.64 '3 , 19
16-06-12 11.44 3.4 1.98
20.06.12 9.62 " '))



Sample location Date
Depth of sqrt{ ~,epdl Depth avemge _I
wac", (m) veloCl!Ylm/S) _

20-06-12 1006 U 2,55 i
27_06.12 I 6.80 " '" I
27-06-12 7.70 H '" I
27-06.12 5.00 n 265
09-07-)2 7.00 " w I
09-07-12 10.00 3.' 2 5~
17_07.12 11.59 H , 0" .'..
24-07-17. 1~.58 H "e
30-07-12 12.90 3.6 0" I
12_09.12 4.00 '0 on -
27-09-17. 13.20 H '"09-10-12 4.00 '0 1.42
21.10_12 3.26 , e 0.80
05-06-12 7.30 U 1.71
16-06-12 4,50 " 1.73
20.06_12 800 H '"28-06-12 7,50 U H2 .
28-06-12 9,30 30 '"

1MB DS left 09.07.12 R.54 I " >08 I
clumnei Rfl 17-07-12 8,77 3.0 2'SH

(~cf. "\gurd 12) 24-07-12 12.50 3.5 W
30.07.12 R.OO '8 "" I
12_09.12 I 14.00 :1.7 ].49 I27-09-12 16.00 0.0 1.62
09-10-12 15.20 39 '" I
21_10_12 14.71 H I 1.2~
2J-12-12 4.62 " 0,36-----~ ...
26-04-12 11 36 H \,Rl

05-06-17 11.60 H 1.76
05-06-12 9.00 30 1.22
16-06-12 9,53 3,1 1.13
20-06-12 13.80 3,7 m
28-06-12 000 " 1.30

JMB DS left 09-07.12 10.12 U '"channel Lll J7-07-12- 4.86 n 1.36
(Ref. Figure 5 12) 24-07-12- 8.51 " '"30-07-12- 8.00 '" 1.83.. . .

12-09-12 340 '" 0.08
27.09.12 320

"
1.53

09-10-12 4,60 " 1'i'i- .. . - ---
I 21-10-12 73'i 2,7 0.87

21-11-12 HO '9 0;0
21.12-12 7,94 H "0 .J
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(1) Sirajganj HardpDlnt RIght Bank
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F~ure 5.13: Erosion and deposition on the riverbed at Sirajganj Hardpoint right bank of

Jamuna in period April, 2012 to January, 2013.

ErosIon

•
•• •

(2) Simjganj HardpDtnt Left Bank
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I<'igure 5.14: Erosion and deposition on the riverbed at Sirajganj Hardpoint left bank of

JlllJluna River in period April, 2012 10 January, 2013.
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Fignre 5.15: Erosion and deposition on the riverbed at dredged channel right hank of

Jamuoa River in period May to November, 2012.
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Figure 5.16: Ero8ion and deposition on the riverbed at dredged challllel left bank of

Jamuna River in period April, 2012 to January, 2013.
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Figure 5.17: Erosion and deposition lln (he riverbed at Bangahandlm Bridge right

channel center of Jamuna River in period June-August, 2012.
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Figure 5.t8: Erosion and dep<Jsitionon the riverhed at Bangahandhu Bridge Drs right

channel right hank oCJamuna River in period June, 2012 to January, 2013.
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Figure 5.19, flro,ion and deposition on the riverbed at Bangabandhu Bridge DIS right

ehannelleft bank of Jarnuna River in period April-November, 2012.
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J:iignn 5.20, Erosion and deposition on the riverbed at Bangabandhu Bridge DiS left

channel right hank of Jamuna River in period May, 2012 to January, 2013.
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Figure 5.21: bro~ion and deposition on the riverbed al Bangabandhu Bridge DIS left

cnannellcft bank of Jamuna River In period April, 2012 to January, 2013.

Observation form method I (depth-velocity relationship) rcp..."..,nted by:

;;. Figure 5.13 and Figure 5.14 sho"''S the erosion and deposition on Sirajganj

lIardp"inl right bank and left bank of Jamuna River. Figure 5.13 represents thai the

right bank of Simjganj Hardpoint is favorable for ocdimentation on the SllJTletime

Figure 5.14 represents that the left bank is favorable for erosion. It Is happening due

to the position ohandbars at upstream ofSlrajganj Hardpoim.

l> Figure 5.15 indicates the ems;on at the dredged channel right hank, nn the ,arne

time Figure 5.16 Indicates; there is nO change at dredged channel left bank. ft i.

happening, because the dredging alignment passing through the high char at that

location.

» Figure 5.17 indicates erosion at the right channel of !be upstream of Bangabandhu

Bridge in the monsoon but in dry season it indicates deposition. It is bappening,

because at the upstream of Bangabandhu Bridge the main flow of Jamuna River

passing through this cbannel in monsoon.



~ FIgure 5.18 lepresen\s. mOSlof the lime the Bangabandhu Bridge [)is nghl channel

right bank mdlcates deposlllon, on the same llme FIgure 5, 19 repre,enls. mosl "f the

time lhe Bangabandhu Bridge DiS nghl channel lefl bank indicates erosion i\[ the

downstream ofBangabandhu Bridge the river ISbifurcating hy right channel and lc11

channel. !llS happening due 10prc,enee of high char at left side o!"lhe right cha'mei

~ Figure 5,20 represenls, most of the time the Bangabandhu Bridge DIS left channel

right bank indicntcs erosion m mon,OOn and deposition in dry season, On lh~ same

hme Figure 5.21 rq.rcscnts, most of the [nne the Bangabandhu Bridge DiS left

channel left hank indlcaleS CroSlOn hut few time Its mdICates dcpositlon. It is

happening bccnuse lhe maxImum discharge in mon,oon passing through this

ehnnnel and sandbar presence at the right side of lett channel at the downslream or

Bangaballdhu I:lridge,

S.3.3 Metbod-H (lJeptl1->'elocity & sediment concentration rd ••tionsbip)

To better understand !he ,e!l.iment transporl pro~~s>cs in the river, nine poinl> arc

,ckcted nt four location, in the Jamunn River from Sirajganj Hardpoint to downstream

of !3angabandhu Bridge near DhaleswHri Otltake, The predicted concentration

correspnnd, 10 th~ sedIment transport capaelly using a Sed'lllCnl lran'pml predictor

,pccially developed for the Jamuna R,ver, In estimating the sediment c()nc~"1l1rali()n

i,,,tead ofmmg lhe parameter 0, the depth av"rage vcloclly is replnced by u<ing Chezi'

,'clalion and the modifIed rc1ation read, a"

- - _ •• - -- - - - - - -" _. - (5.4)

Where. c = depth-average concenlralioJl, A""mmg ~ ~ 1,65, C ~ 70 mV' is and 1)50- 0,2

mm. Th~ following equatiOll can be expressoo as,

.."c = 1024. _..-
~ - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - (5.5)

In which c is expressed as mgl],

II is mcnlloned hcre thai the roughness height for bed form not only dep~nd, on thc

l1edf"rm, hcighl, but ~lso very much depends on lhe .,hare of lhe bcdfoml Thi,



obser,allOn contradic!> wilh the oh.,ervalion Luk~nd~ el al (1992) and KI~"sseLl et al

(1988]. To eslimatc the avera!\c roughne% and sedIment transport, the effecl of lhe

bcdform during lhe high ilow may not be relevant hul for parllclIlar localions il mighl

have some mfluence in conlribullng the local roughness as well as 10 lhc ,wimen!

lmnsporl. lleJe it should be mentioned thaI apart loom the high sedlmml eonCCilt,alioll,

(here arc somc location "hcre the hedform are also prominent. More Je("lled

information on the ,hapc, heighl and lenglh of the dnne and als() aboul the flow may

cnable l(} e1ucidale the influence of bedforms on lhc sediment transport. Thc IOC"tlon

map for dala GolleCllon and analy,is ot field m""surea dala has been summari7ca 111

Table 5.4 and .,hown in Figure 5.12, Figure 5,22 - Figurc "30 re'rectivc1y,

Tablc S.4: Dcpth of water. aclual sediment concentration and predictcd sediment
concentration al dIfferent dates around!hc sUldy area

Sample localion Da<e
I)qllh Actual sedimcn;~, Predicted sedlmen(
1m) con~cnlralton (m ) conocl]t'ali,m (",gil)

26_Apr-12 12.17 m 121
5-Jun-ll 16.35 '"" 113
16.Jun-12 18.50 m m~
20-Jun-12 l"i.56 m ""26.Jun-12 16.75 '" ''" I

Sirajgonj Hard 9-Jnl-12 18.W 578 5]1 I
Poinl RB 30_lul.12 20.93 '" I'"(Ref. hgurd 12)

12-Sep-12 12.00 '"' In~~
27-Sep-]2 14.30 1114 322
9-0ct-12 12.50 '" m
21-001-12 11.34 '"" 739

21-"ov-12 1.\.00 30 '"21-Dec-12 15.63 9B ,
2G-Apr.12 5.87 In ,

I5-Jun-12 5,29 255 m
16_Tun.12 '"' '" m I
20-Jun-12 4,56 287 1146 I- ..._.
2li_lun_12 , '0 on 1014

Slrajgonj Hoed 9-Jul-12 700 527 427
P"inl Ul 9-Jul-12 9,50 532(Ref f;gure 5,12) 565

17-J"I-\2 I n6 000 on
. ~.

I
~~.. _.- .~

17-Jul-12 10.15 9;) 220
24_J"t_12 I 12.86 M m
30-Jul-12 I IUO 615 2)5

II 12-Sep-11 S,50 '0' T',.~. .~~
J 27-Sep-12 _!.O.20 923 '66 I~ ~. ~~ _._-



Sample location Date ~~~~h
Aclual ,edimem I Predicted scdLL11cnt Ieoncen tr",io-~'-in;;;11\ wnc"ntration (mg/I) __

9_0"I_t2 7.50 476 1166

21.0cl-12 7.56 ,", ,m
21-Nov-12 4.00 '" "
21.Dec-12 4,79 '" ,0
05-0~-12 5,96 'oo 7.452

~.~

16-06-12 450 m 2524

16-06-12 530 m 1859

20-06-12 650 540 1906

Dredge<1 Channel 27-06.12 10 00 m '"'0 27-06-12 7.50 '" 1932

(~cf, Figure 5.12) 09-07"12 5.50 '"' 690

17_07_12 6,53 m m
17-07-12 5.13 86' 2171

27-09-12 4,1 1 1267 '"09.10_12 6,00 '" '"21-10-12 4,27 "" "
26_04_12 11.63 '" ""24-07-12 9M '" :n~ .

Dredged 12.09-12 10.80 '" 655

Channel LB 27-09-12 0;, 1366 ~]5

(Ref FlgllreS,12) 09-10-12 10.00 m m
21-10-12 9" ,89 '"21-11-12 6,20 m n9
21-12-12 '" I '"" ;0

16.06-12 I 5,66 457 21161

Jamun" viS 16-06-12 en m '0'
Righi channel 20-~6-12 5,90 >CO 2079

cCr\(er 27-06-12 6.30 ,e, I 2930 I(Ret ti~urc '.12) 27-06-12 8.';0 'oo 277

30-07.12 1266 '" ,>0 I
30-07-12 17,04 '"' '89 I.~~ ~~~
17-07-12 6.17 80' 9%
2~.07.12 9.70 m "" I
30-07.12 13 43 717 '"

.IdlTIUnaDIS
12-09-12 9.50 251 m

Right Channel 27-09-12 7.50 1062 m.
Rl:l 09-10-12 11.70 4.12 n"

(Ref. h~urc 5.12) 21-10.12 8.93 m 456

21-11-12 6.50 76 '"21-11-12 3.40 m "21_12.12 5.02 89 09
21-12-12 8.63 0' I "

I hllluna Il/S 26_04"12 ~.57 m "



~:lh AtlUal sedl1nenl Predicted <edl1llcnt
Sample locmion Date m) wneeutral1o'l~';~ ',1) c(}n~92,!~~L(}~(mg/\)
Right Channel 05-01i-12 1i.49 '" n

I.B 05.06-12 8,50 '" '""(Ref Flgme 5 12)
16-06-12 to.69 '" '" I
16-06- t 2 11.44 3'0 on I
20-D1i-12 9,62 599 M __J
20-06-12 to.06 667 1J5G

27-06-12 6,80 '" 15'1.j

27.06.12 500 m 2573 I
09-07-12 7,00 m 2276.-_ ..-
09-07-12 10.00 4-'6 1159

17-07-12 t t ';9 1114 470

24-07-t2 t4.58 I "" I ;M

30-07-12 t2,90 '" I ;;

12-09-t2 I '"" 357 10'
27-09-l2 I 13,20 1455 m
09-10-12 4.00 578 63~

21_10_12 3.7.6 m m
05-06-12 7.30 136 568-
16.06.12 4.50 M; ""20-06-t2 800 613 #1 .. -
28.06.12 7.50 735 t675

28-06.12 9.30 '" '". . . -" --
Idmuna DiS Leil 09-07-12 8.54 550 711

Channel RH 17-07-12 8.77 951 1712
(Hcf. tigUl'C 5 12)

_ ..
24.07-12 12,50 t071i 12M

30-07-12 8.00 679 %

12-09-12 14,00 J", ,n;
27-09-12 1600 "6 225

09-10-12 I 1520 '" 30'
2t_10_12 14,71 474 . t34

21-12-l? 4.62 " II.. . ...

21i-04-12 11.36 m '"05-06.12 11 1i0 J<; 383

05-06-12 9,00 1M In

t6.M_t2 '" 256 1'0 I
Jmlluna IliS Lef\ 20-06-12 t 3.80 "J 578

Channel LB 28.06.12 '" 114 t 341
(Ref. ftgure 5.12) 09-D7-12 to.12 MI 842- ..•

17.07.12 U6 1552 '" ---
24-07-12 ~,51 519 1976- . _ ...•.
30_07.12 '"0 '"; "'0 --
12-09-12 3.40 '9, ,
27-09-12 3,20 1704 973



Sample location D~ Actual sedimenl Predicted '~~'~"'::\Dale ,~eoncemr"tiun (m~',l' conccntr:ltlo11 m I

09-10-12 4.60 1041 0"
21-10-12 7.35 675 98
21_11_12 8.40 "

,
21-12-12 7,94 '" "
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___Actu.1""","".Uon _P",d;"'d <0""'0'''''''" __ Cer-I>
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Figure 5.22: Depth, predicted and actual sediment concentration at Sin'-jganj Hardpoint
Right Bank of Jamuna River in period April, 2012 to January, 2013.
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(3) Dredted Channal RI~I 8ank
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Figure 5.24: Depth, predicted and actual sediment concentration at dredged channel

right bank of Jam una River in period May 10November, 2012.

(4) Dredted Channel t.ft Bank
__ ActIJalronrent"Uo" •••..• P"'d1tted ro"",nt,alion _Dept"

"
'"
" I
" t•0, ,,,,
0

I I
I , I,,

I,
I I I,

I fk." "- II I ~I,
I I ;L

0••

Fi~ure 5.25: Depth, predicted and actual sediment concentration al dredged channel left

hank of Jamuna River in period April, 2012 10 January, 2013.



(5) J.muna Bridge UjS Right Channel Center
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Fi~ure 5.26: Depth, predicted and actual sediment ~onccntration at Hangabandhu llridge

U/S right channel center of JamWlII.River in period June-Allgust, 2012.

(6) Jamun. Bridge DjS Ri~hl Chann.1 RIght Bonk
__ Actu,r ,,,,cen,,,,lon •...•..•"redld'd (C"",nt,,'o,_ _~eoth

"'00

'"00,
!. 1500

i"00,
! '00

~ ."••• ;0'

• .,,",

l~I

,121I' Io

;

Figure 5.27: Depth, predicted and actual sediment concentration at Rangahandhu Bridge

DIS right channel right bank of Jamuna River in period June, 2012 to January, 2013.
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Figure 5.28: Depth, predicted and actual sediment concentration at Bangabandhu Bridge

DIS right channel left bank of JamUlla River in period April-November, 2012.
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Figure 5.29: Depth, predicted and actual sediment concffitra(ion at Bangabandhu Bridge

DIS left channel right bank ofJamuna River in period May, 2012 (0 January, 2013.



(9J Jamuna Bridge D/S Left Chonnelleft B.nk
_Actu.1 "",,,,ntra~Dn ...•...Predletodoo"'""tra~cn _Depth

ItOO '

"00

~ 1500 -
•,
l "00

"e .,,
• .,!•• =

"

0 ,
"'''~ " " "'0" " " " < < "''''>

" ~/'{.> "''''<, " c''''<> '\."'> '\"'<' .~""", ~-..~
•••

Figure 5.30: Depth, predicted ami actual sediment concentration at Bangabandhu Bridge

DIS left channellefl bank of Jamuna River in period April, 2012 to January, 20 13.

Oh.ervlltioR from Mcthod-lf (Depth-velocit}, & sediment concentration
relationship) represented by:

:;. figure 5.22 and Figure 5.23 8how~ that the depth of"water and sedimentation

concentration on Sirajganj Hardpoint right bank and left bank of Jamuna River. Both

of the figures repre,ents that the rate of actual sediment concentration is higher thnn

the predicted sedimenl concentration during the analyzing period. But in the month

of June-July and October-November, 2012, tbe rate of predicted sedimcnl

concentration is higher than the actual sediment concentration. This scenario has

been compared with the measured cross-section shown ill Figure 5.7. It indicates that,

the sedimentation occurs round the year at both bank, but during ri,ing and fulling

water 1cvelcondition river bed or bank erosion may happen.

:;. Figure 5.24 shows, the rate of actual sediment concentration is higher than the

predicted sediment concentration and Figure 5.25 shQw~ the actual sediment

concentration is hIgher than the predicted sediment concentration on dredged channel

right bank and lefl bank of Jamuna River. In this location the dredging alignment

passing through the high char. It was happing dlle to loose soil material at the char,

when {low was passing through the dredged channel. The right bank of the dredged



channel was eroded due high flow velocity and left bank was silted up due to slope

fallure of the bank. Due to this condition the size of the dredged channel was

widening but the depth of the channel were decreased which is compared with the

measured cross s,,>CIionshown in Figure 5.8.

} .Figure 5.26 shows; the I"",1teof actual sediment concentration is higher than the

predicted sediment concentration on Bangabandhu Bridge VIS (center of the right

channel) in the pcriod of June, 2012. Because the maximum flow were passing

through the channel in monsoon. It indicates that the channel was eroded in (he

monsoon and in the dT)'and pre-monsoon and post-monsoon the channel was silted

up a( (hat location, which is compared with the measured cross-section representing

in Figure 5.10.

» At the downstream of Bangabandhu Bridge the major flow pllS"ing through the left

channel. During monsoon it is quite difficult to divide i( as left or right channel.

Figure 5.27 and Figure 5.28 shows that most of the time the rate of actual sediment

concentration is higher than the predicted sediment concentration on Bangabandhu

Bridge DIS right channel both rIght and left bank. But in Figure 5.28 represents the

predicted sediment concentration is higher in the period of June, 2012. Both "f the

figures indicate that both bank of the right channel were silted up round the year.

They also indicate that the left bank oftbe right channel may erode only in monsoon,

this scenarios is compared with the measured ~wss-section represented in Figure

5.11.

» Figure 5.29 and Figure 5.30 shows that most of the time the rate of actual sediment

concentration is higher than the predicted sediment concentration on Bangabandh.u

Bridge DIS left ehanool right and left bank, except in thc monsoon. Both of the

figures indicate that both bank of the left channel were silted up round the year. They

also indicate that the both bank:of the left channel may erode only in monsoon, this

scenarios is compared with the measured cros'Y-,;e(:tionrepresented in Figure 5.11.

Snmma.ry results from sediment wueeDtration and depth average velocity analysis:

The morphological change of the sand-bed braided river like the Jamuna River is a great
challenge for the stmcmral '1..abilityof river training works. This study investigates the
unsteady pattern of river flow as well as variation, of river bed elevation and sediment
transport due to the period of 2012. It can be observed that most of the overloading area



is depositcd in the period of dry s~ason, 2012. In most of the figure are only shO\vn the
ob~cr\'ed suspended sediment eoncenlration which is higher than the predicted
concentrations. In natural rivers there are always some uncertainlies in estimating the
rcJevant parameters due to tbeir valialion in space. It is obscrved that the /low in the
Jamuna River, especially during the high flow lS not in equilibrium with the riverbed
topography, but rather is governed by upstream conditions and the momentum of the
flow, The r~~ults from data analysis arc summarized in Table 5.5:

Table 5.5: Erosion and depo,ition matrix at oine locatioos around the study arCa using
l\lethod-l and Method-II

------ - Method-II

Hallgaballdbll M' '012
Bfld~e DiS left J81~';~I~'20:~ 57 13 0 25
,,~~1_~~R8 . 2.:_~_. ~_._. .

Ballgabal\dhu A I ~O" ~BridgcD/Slefi: "pn,L OLIO 44 ,8 18 ]9
, 'LB JallllaL)',2013enallne,

Fro,ion

Erosion

Erosion

Erosion

Derosltioll

llep",ili<ln

Derositiol1

Deposition

Remarks
from fiekl

"b,crvation

8

--

25

25

63

23

8

"

"

H

-----

'"

26

w

58

D

56

Dale of
observation

Junc.Augu't,
2012

Junc.201210
Jamlary,2013

ApriP,ovClllber,
2012

April,2012[O
.Ianuar,,~,2013
Apnl,20121Q

.~~'2~::~_OI3_.
May to

No\-ember,2012
AprLl,2012 to
Jall\,at).,"?OI3

Sample
location

Sirajganj
Hardpoim RB

Siraj,W\I
.Ji!'.r9l'01 ntJ:B

Dredged
challnel RB

Dredged
eb8l1Oci I.B

B811gabandbll
Bridge UiS

righl eb8nnel
Ccnter--------

Hallg8bandhu
fJridgc DiS

right challnel
RB

l3angabanJhu
Bridge DiS

rigbt channel
I.B

From the above Tahle 5.5 out of 9 sites, the observation and prediction of erosion or

depo~itlOn arc mmchmg well at 7 sites, while l\-vo siles (Dredged channel LJ3 and

Bangabandhu Bridge DiS right channel LR) are not matchiog. It happens. becau,e local

hydro morphological parameters (depth, ,el(lcity and sediment concentration dc) are

very inJ1uellccd by the upstream morph-dynamic processes (~amlbar formation,



translation). Further. the equatiol15 used in the above analysis are one dimensional in

nature, while the local morpho-dynamic processes that i; "eTYmuch dependent on the

upstre~m morphology is throe dimensional in nature (Uddin, 2010). Tu explain thc above

i~sucs with confidence further thrce dimensional anal ysis l~ required.



CHAPTER SIX

CONCLUSJON AND RECOMME:"IDATIONS

6.1 Cunclusion

River channels tend to a dynamic equilibrium dri\'en by the dynamics of discharg<oof

water and ~ediment transport. Different nver training work>, upstream interventions

incrcasingl)' change the natural drivers of the charlie! morphology_ -Ihc major findings

ofthi~ smdy are:

• One to translation of sandbars along downstream, flow were diverted towards the

bank and cau~ed bank ero~ion, The channel is developing very fast along the

\\'e~tem bank oCthe Jamuna RIver and erode the river bank.

• Satellite image analysis indicatcs that the {low processes and the location of active

bank erosion changes significantly dne to change~ in large scale sand bar movement

(both laterally and longitudinally).

• Cross-section comparison indicates that the channel near Sirajganj Hardpoint shift

towards East. The existing channel ncar Sirajganj Hardpoint is silted LIp within very

few days after dredging. It is also observed that we< I year of monsoon Ilooding

the impact of dredging is very minor around the ,tudy area

• Anal)'si<; of ob,erved data indicates that, during May"September, 2012 the depth

avcrage velocity near the Siraiganj Hardpoint area exceeds 1.75 mls and

con<;cquently during the above period sedimentiou diJ not occur,

• There i, no ~ignificant impact of dredging has observed near Ibrdpoinl a.~well as

the downstream of Ganghabhandhu Bridge. It i~ also observed that the rate of

siltation is higher. where the dredging alignment pa8,>mgthrough the existing chat.

It ",'as happ~ning, becatlse \\,e cannot change (h~ hydraulic condition around the

dredged area a~ well as upstream river morpholog)'_ 1Lseems that the dredge channel

may silt up \\,ithin a very short period,

• From the analysis of sediment concentralion and depth averag~ velocity, it is

observed that sediment eoneelltr~lion plays an important role in the erosion or

dcpositiou processes from upstream of Sirajganj Hardpoill1 to Jownstream of

Jallluna Rndge near Dhaleswari Offt8ke,
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• The major fimJing of t]ll,>,tudy is that thc dredging of a braided rivcr \vollid not be a

sustainable solution WihOlll changing upstream river morphology as well as

hydr~ulic conditions. It is also observed that, if the dredging alignment pas,e~

lhrough the cxisting channel nol o,u the char area, the dredgcd channel would be

more sustainable.

• In this study, one dimen~ional murphological equations has been used to predict

erosi(mldeposition proce,s. In natural rivers there are always some uncertainties in

estimating the rekvant parameters due to their variation in space/time using one

dimentional cqllaliun~. Three dimensional analysis may pWvid" better

understanding on the above issues,

6.2 R~~omm~ndations

The river~ of Bangladesh facing large fluw lluetuatiun> between the high water period

in the Junc"October period und low "'ater period during the rest of the year. The

analysis or' this study has been dane for a very shorr period. It is recummended that

further study is needed considering:

• Th~ flow patlern chang~8 with changing flow r~gimc which may vary trom

localwn to localion. Therefore, long term monitoring on the behavior of the

erosion and sedimentation proce,scs at the ;tudy bend need [() bc cxplor~d for

futul'e development

• Bar dynanJic, arc related to the morphologic behavior as bank erosion and flo\v

processe, af the rivers. To under,tand the dynamics of the up,trcam river

mmphology sueh as movement of large scale sand bars. a time ,enes satellite

image ba.>edanalysis is essentiaL

• To assess the mOl'phological behavior of a rJver, (WO dim<:ntional

morphological model is mendalory. It is also suggcsted that, in comprehensive

river management plan, further research i.> required for futllrc dredging

reyuirem~n! of the counlry.

.-
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