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ABSTRACT

The Kapataksha river is one of the main arteries of the water resource system
located in the southwest region of Bangladesh. Tnthe past, continued flow of fresh
water from the Ganges tluough Mathabhanga river kept the saline water away from
the upstream of the river and pushed it to the downstream and flU5hedthe incoming
sediments into the Bay of Bengal. But, after being disconnected from the Ganges, the
Kapataksha river has been subjected (0 tidal domination, associated with increasing
sedimentation by tidal pwnping process. Gradual sedimentation causes the reduction
of the cross-section of the river and loss of the COIWeyaOCecapacity of the river.
Change of these geometric characteristics of the river results in water logging at the
adjacent area of the river and thereby other adverse impact on environmental
components. Various types of direct and indirect environmental impacts are shown
through network. The main activities that were performed in this study are
simplification, building up a conceptual model to show how the impacts are taking
place, impact analysis and impact classification.

During the period of 1994 and 2001, the cross-sectional area of the river
decreased about 86% to 95% and the convoyance decreased 96% to 99% over the
study area. The width and average depth decreascd about 15% to 58% and 84% to
88%, respectively over the study arca from 1994 to 2001. Deterioration of drainage
capacity of the river has rcsultcd in wide spread drainage congestion, which further
causes water logging to its adjoining area About 55% to 77% of the total areas of the
villages over the study area were waterlogged in 2000. Due to prolonged water
logging, various types of environmental degradation are taking place over the study
area. Due to water logging problem, diversity offish specics over the study area has
been reduced. In addition with the reduction of fish species, after water logging,
availability of some fish species (mostly floodplain & beel fisheries) are increasing
whereas, availability of some fish species (reverine fish species) are dccreasing over
the study area. Due to stagnancy of water, a good portion of the river stretch over the
study area is covered by watcr hyacinth. about 60% to 80% ponds of the study area
wero affected by various means after waterlogging condition has set in and they
could not be used this water for household purposes. The wetlands and waler bodies
of the study area are also becoming degraded due to the drainagc congestion and
waterlogging problem. In addition with these environmental impacts, changes of the
geometry of the river have also impacted the tidal condition and navigation of that

xiv
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Chapter I
INTRODUCTION

1.1 Location

River Kapataksha is one of the main arteries of the \\~Ier resource syst~m

located in the South -West reglon of Bangladesh. It is an alluvial rher flowing north

to south dlTeetion ovcr the rno,t developed part 01 the Ciangetic delta (Flg -l.l). "lhe

Kaputuhha river is an important output channel for the flood spills and rainfall- run.

olT of a vast area covering the district of Jhcnmdah, Jcssore ~nd Sutkhira. This river

drains an area of about 1.07,600 hectares spread o"er nine upazila of the three

aforementioned district> (CEGIS, 2004).

\,2 Background iufor.mation of the Kapataksha riHr

The Kupataksha river originate, Irom the Matlmbhung<l river at Tahirpur in

Jessore di~tmt (CEGIS. 20Cl4). Ahout Iwo hundred years ago. the Mathabhanga

river was the dominant fresh water souree of the Kapalaksha river and supplied fresh

water throughout the }ear 10 this river. But. over time, the Mathabhanga ri"er <larted

to deteriorate due to interventions ut upstream (eEGlS, 2004). A" a result, the

Kapataksha nver virtuall} could not be fed from the Mathabhanga river any more,

After-b~,"g eut.off from the Mathabhanga ri"er. th~ nVer Kapataksha now has

merely become a local "river"' draining the rainfall from its catclmlent"s and no

connection \vith the muin river system, It no'" only drains flood spill from Ihc

Ganges through Mathabhanga and surface runoff generated from mOnSOOnrainfall.

Due to geographi~al location, lower rea~h of this river is tidal, where sahnc

water enters dunng flood tide and lea,es during ebb lide. Generally. high salinity

brings huge sediment, and gets deposited 1l is the normal morphological balance that

upstre,un high fresh water flo'" push the salinity lowards the sea and wash away the

deposited sediments at the lime of ebb tide In this river. this nattlml morphological

balance hus been destroyed due to loss of connecti\'ily und r~dltclion of upl~nd fresh

wuter trom the Ganges. Alicr bdng disconneclcd from the Ganges, sedimenls started

lD enter the Kapalaksha river 'yslem from the downstream lhrough tidal pumping

proees,cs. The high salinity level in the nv~r facilitates deposition 01 sediment at the

location of tidal limit especially during the dry scason. Th~se phenomcna caused
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reduction of the cross-secncmal area and thereby loss of conveyance capacity of the

Kapataksha river. Gradual sedimentation created a hump on the riverbed. As a result,

the downstream tidal flow could nOl move upstream be}'ond lhi~ hump and resulted

in drainage cangestian o"er that area (CloGIS, 2004),

1.3 Adjacent environment of the Kapataksha riYCF

The eco~}51~mof the area adjoining the Kapalaksila river reached climax in

prehistoric lime. Rut the aforementioned change, of the Kapatahha river arc

imbalanci~g the ecological harmony and thereby causing degradation to its

surrounding en-ironment.

Malfunctioning of the riv~r system resulted in the redudion of cross sectional

urea and conveyance capacny of the river. It also caused d}ing of the connecling

dramagc cannels, which drained om water into the Kapalaksha river, As a re8ulL

during the last few year~ drainage systems of the Kapataksha river declined rapidly

which further caused water logging ill the adjacent area of the Kapatabha river.

About 1,15,000 populations of 22,000 hou,>~holds arc suffering ti-om water Jogging

problem (eEGlS, 2004),

According to lhe local people. the drainage congestion and waterlogging

problem has deteriorated sharply after the flood 01"2000. in 2000. the 1100doccurred

due to huge amount of overland flow coming from lndia, which exceeded the

con"eyance capacity of the Kapataksha river. In 1999 total water logging area was

400 heclare. It increased to an ar~a or 7320 hectare in 2003 (eEGlS, 2004), The

e~t~nt of watcr logging area in 2003 is ShO\\'l1in Figurer 1.2.

The Kapataksha river wa~ an important riverine habitat I'm fish and plays an

important role in fish migration and movement 1n the past. river "'as d~~per and

wider wilh higher now velocity. At that time. fishe~ "'ere abundant in both quanlity

and species composition. II has been reported Ii-om local people that before dying of

the river, Hilsa, Pangus, Tapsi and brackish wakr fishes were available at more

upstream than presenl At present, du~ to less flo\\( of the ri"er, reduced depth and

tide. brackish water fish specie~ shifted to downstream, Reduction of depth, width

and flow 01"river rcsulted in drainage eonge~tion and \vater logging problem. This

water logging further causes some other impacts. Due to ~tagnancy of water a
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considerable panion of river >llrfuce hus been covered with water hyacinth. This

water hyacinth has not only restricled fish movemenl but also reduced the level of

dissolved Oxygen to support diversified fish species. Moreowr, due to water logging

a nLlmbcr offish pond and ghers were submerged and as a result cultured 11,h came

OLitto the flood plain. Abut 925 no. of ponds oran area of 115.44 hectare have been

affected by fish loss (CEGlS2004).

The agriculture of the area is severely atTecled by drainage congestion and

water logging. Before the area was affected by water logging problem. two to three

agricultural crops were grown on (he Same pieces of land. The cropping inlen,ily was

209% during the period 01 1999-2000 (Kranti, 2UOO). 13m as this pr()bl~m was

ad\'an~lng, th~ ~ropping intensity fall down. Now cropping intensity is about 197%

(CEG1S, 2004). The walcrlogging problem of the area has reduced the cropped area

for Rabi crops, This has also damaged transplanted amon ~rop and hampered timely

transplantation of Boro crops.

Wetlands are the important environmental components interconnecting

aquatic and terrestrial em'lronment of the area. Oxbow lakes (baor) and beels arc the

important wetlands of the area, Local inhabitants used the '~etlands as source offish

and other aquatic products in a sustainable way, Bllt water logging caused a lot of

damage to the overall wetland ecosystem. I\'ow, the diversity of wetland plants,

wildlife and fishes is declining rapidly, Many trees includingjackfruittrees and also

mango tree, have died out in many waterlogged ~illage, during la,t three years of

flooding du~ 10drainage congestions in the area.

Another remarkable feature is thaI, due to stagnancy of water most of the

Kapatabha riH;r sur1iJ.ee is eo.-ered with dense wuter hyucinth. The situation is

d~grading the riverine biological sy,tern, Navigation and fishes arc obstructed. and

irrigation and drainage systems also bccome blocked due to this problem, ThQ

con,equQnees arc devastating for those ~ommtLnitles reliant on water bodies for

water, food, sanitation and transport. '1hese are creating health hazards,

1.4 Dredging activities of the KapataliSba river

People of the area adjoining the river Kapatabhu rai,ed persisting demands

10 the Government for re-excavation of the river to get rid of drai~age congestion and
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to restore the flow of the Kapataksha. Bangladesh Water Development Board

(13WD(3) conducted a feasibility study regarding that concern, That feasibility study

came up with recommendation. for dredging as a short-term solution. After technical

and engineering examination, in September 2003, B\VDB launched a program of

dredging.

IllS exr~cl~d that Ihis man-mude intervenlion. that is dredging would change

the geometry of the river and thereby improve the conveyance of the nver and its

flow condition. Some improvements have already been observed. Unhke last few

years, waterlogging condition o\'cr that are~ was comparatively less severe after the

monsoon of 2004. The local people have also wdcomcd the present dredging

activities of the B\VDB.

1.5 Aim and objectives of the study

The aim of this study is to analyze the chang~ of geometric characteristics of

the Kapatubha ri\er and ils impact on environment The geometric characteristics

that were analy.ced in this study arc rivcr's cross-section. width, depth, conveyance

and thalweg profile. And the environmental impacts are analyzed on some selected

component> like drainage Cllndilion, water logging. fisheries, wetlands, water body,

tidal condItion and navigation. Two major objectives of this study are:

i) To study the change of geomelric characteristics of the Kapataksha river.

ii) To analyze environmental impact du.e to geometric changes in a selected

reach oflhe river,

1.6 Arrangement of contents

This section pro\'id~s the outline of this thesis, Chapter l\\iO describes the

literature lhat were reviewed for this study. Literature regarding the Kapalaksha river

and its adjoining area, regarding Em ;r(mmentallmpaet Analy,i, and regarding Tools

and Techniques, are provldt:d here. In Chapter three, the methodology follo\\ed in

this study is discussed. The ,tep" (hat were carried on to per1ilrm the ,tudy arc also

described in this Chapter, Chapter four provides description of the study area

Location. Population characteristics, l.i\elihood. physical environment, Agriculture.
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Fisheri~s elC. of th~ slU.dy arra are de<;cribed here. In Chapter five, results and

discussion are given. In Ihis Chapter, the ~hal1g~of geometry of (h~ Kapalaksha river

and its impacts on environment are analyzed. To perlorm this (ask, a conceptual

network was formulated describi~g hovv'vari()u, (}P~S of lmpacls arC taking place

due 10 the change of geometry of the river. ConcllL~inn and Recommendations are

given in Chapter si~_ In lhis chapter, major findings of the study and

rccommendJtiQn, for further study are given.
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Cbapter 2
LITERA. TLTRE REVIEW

2.1 Introduction

This chapter pro\'ide~ description of the literature thaI were review~d lor Ihis

study. The literature reviewed I()r this study arc categQrilCd into three groups, such a~

literature regarding the Kapataksha river and its adjoining area, liter~l\lr" regarding

Environmental Impact Analysis and literalure regarding 1001, and Techniques. used

forlhis study.

2.2 Literature regarding the Kapataksha river and its adjoining llrea

Wldesprcad drainage conge<;tion in the Kapataksha river and its adjoining

areas has turned into regular phenomenon for the local people of that area. People of

this area raised persisting demands for restoring the flow Qf KapatakslJa river.

Responding to the demand of the local people of that area, BWOB launched a

program of dredging of river and connecting khal between lhe Kapataksha river and

low laying areas. For this purpose, CEGlS was engaged 10 conduct Environmental

and Social baseline studies of Kapataksha Ri"er Project (CEGIS. 2004)

CEGIS (2004) recorded all important environmental and social baseline

condition, orthe study area, The year 2003 was considered as the base year when the

dredging was initiated by B\VDll, The report contains information about water

resource" land r~sources, biological resource" ecological and O()cio-economic

conditIOns. rhe study has established rehable dmabase On hydrological,

environmenlal, ecological, fisheries, agriculture and socio"ceonomic aspect (both in

quanlitative and qualitative terms) showing the extent and magnitude of drainage

congestion, Th~ study will help 10 momlor the impacts of dredging as well as 10

develop lhe managemenl strategy for future,

The fea,ibilltl' study report for n>cxcavation or Kapataksha river conducted

by Kranli Associates Ltd in association with Desh Upadesh limited provides

important infomlalion aboul lhe area (Kranti, 2000), The phy,ical selting"

agriculture, fisheries. physical and biological environment and socio-economic

features of lhat area are desnibcd there,
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Bangladesh experienced a vcry abnormal latc monsoon flood in the yenr 2000

in the western part of the South West region. The late monsoon flood of September

and October of 2000 was an unusual extreme evenL The flood was ofver)' unusual in

nature because the area in the last 50 years or so did not experience a flood of such a

magmludc (SWMC 2000). SWMC idenlilied that the !lood occurred in three stages.

In (he bcgiJUling flood spill Ii-om (he Ganges occurred during the period September

17-20, ]'Iood\\aler spilled into Kumar-Nahaganga. Begahati-Bhadra and Kapatak.\ha

.Iy<,lcm. Ihe second spill came from the overtlowing Kodla and khamali rivers,

which began on September 22. flood spill this time entered Kapataksha and Berna

rivers in Meherpur, Mahespur and Sarsa arcas. The third flood inliltralion from Sonai

river occllrr~d by br~aching the Polder 1 embankment in Salkhim near Baikeri,

Another source of .Ipill was at Keragaehi just norlh olTolder 1 (Figure A.l, given in

Appendix A), The narnral and manmade cau,es lhut were responsible for lhe 1100dof

2000 arc climatic factors, reservoir release, tidal inflnenccs, Ganges flood spills,

natural topography, siltalion of the river, unplanned development, uncoordinated

infrastruclure de\'elopment etc, According to SWMC, polders on coastal region also

play negaliv~ role, to drain out the flood wal~r. The construction of large numb~r of

pold~rs resulted the closure of many tidal channels. As a result, lh~se channcls are

creating problem for drainagc of ,vater from polders. It also creates problem for

communicalions, because traditional navigation ~hunnels have bccomc blocked from

siltation.

Coastal Development Parlnership (COP) is an information center located in

sOl1thwest region of Bangladesh. They published several reports and bulletins

providing information of Kaputaksha river and its adjoining areu, cor (2002)

described the \\ater logging condition of that area. This report also explained the

causes and cons~quenecs of waler logging problem, 'lhe damages of wUkr logging

on diffcrcnt social groups also werc encountered in this report.

COP (2003) d~scribed the bJnk erosion of lhe Kur~laksha river and th~ socio

economic impacts of this bank ero~i()n over that area. The downstream part of thc

Kapatahh~ river was subjected to bank erosion. The villages Dargamahal,

Senatonkalhi, Rahimpur , Uldanga of Paikgacha and olher villages like Golbati,
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Boatia Bazar, Hetampu[ of Kupilmuni were affected by bank erosion of the

Kapataksha river (COP, 2003).

CDP (2003) described about the unusual tidal flood of the Kapataksha river

and the rivers of south western region of Bangladesh. Mainly dovm stream part of the

Kapalaksha river was slIbjected to the tidJI f1()odmg. "Ihe water logging prnbl~m

and oth~r damages caused b} this unu\ual !looding to the adjoining area of the

Kapataksha river was discussed in (hi~ report.

2.3 Literature regarding Environmental Impact Anal},is

A set of comprehensive guid~lines lor the lOlAassessments were published in

1992 foJ' use in ongoing FeD! and waler management project of Bangladesh (FPeO,

19n). The EIA guidelines provide a consistent and common ba,is lor thc application"

of EIA to FAP de~elopmcnts to protect environment by ensuring that only

environmentally sound projects are designed and implemcntcd. ~Jhe guideline, also

assist EIA practitioners in identifying, quantifying and evaluating potential

emironmcntal consequences of flood control, drainage and irrigation (FCDIl) and

other FAP interventions so that thc impacts of a project are highlightcd and the

project de,ign can be altcrcd or management measures can be dcvcloped to enhance

positive impacts and lcssen or al1e~iate negative impacts,

Manual for Environmcntal Impact Asse,sment (EIA) (FPCO, 1995),

published in 1995, is a companion documents to the Guidelines for lolA in the Water

S~clor" While the EIA Guidelines outlinc the steps in the EIA process and deseribe

what is required ofEIA, the EIA Manual details how the steps and procedures are to

be achieved.

2.3.1 Methodology for F:lA

Scveral activities are required in an environmental impact study, including

impact identification, preparation of a description of an artected en I'ironment, impacl

prediction and assessmClll and so on To carry out these tasks, there are several

methods of EIA, the cOmmOn methods are Checklist, Enl'ironmental Evalualion

System, Matrices. Networks, O~erlays. Environmenlal Impact Indices, Cost-Benefit

Analysis, Simulation Modeling \Vorkshops (LGI:D, 1992),

I
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2.3.2 Selection (IfMethodology

There is no universal decision-rocu~ed methodology for meeting the EIA

needs for all projects t}pe in all envlronmental sellings Accordingly, selection of an

existing methodology (or portion thereof) or the development ofa new methodology

may be required to study an impact. The techniques am] procedures to be adopted for

environmental impact assessmenl may vary Ii-urn one project to another (lVeN

1993).

Nichols and !lyman (1982) idenlilied seven criteria for evaluating

environmental assessment methods. These criteria arc summarized in Table A-I

(glven in Appendix A). The Ilfst three reneel the complex attributes of rcal

environmental responses to natural or man-induced changes. The remaining four

represents lh~ pr~f~rahle attributes of a planning and deci,ion-making process.

Some desirable characteristics of an EIA method sclccted for usage include

the following: (1) it should be appropriate to the necessary task, such as impact

identification or comparison of allemati v~s (not all methods are equally useful l'or all

tasks), (2) it should be sufticiently free from assessor bias (the resulls shollid be

csscntially reproducible from one assessor group 10 another), and (3) it should be

economical in terms of cost and its requirements of dam, investigation time,

personnel, and equipme~( and facilities (Lee, 1983).

Hobhs (1985) suggestcd four issucs to he consid~red in ehoo,ing an EIA

method; these are (1) the purpose to be served, (2) the ease of use (time, money,

nccessary computer facilities, etc), (3) the validity of the method, and (4) the

anticipated results when compared to othcr methods.

Camer (1996) idcntifies five activities and rclcvant useful methodologies. For

example, malric~~ and network are particularly ll,eful for impact identification.

Checklists are important for selection of proposed action (based on evalualion of

alternatives). For describing: affected environment, network and checklists are

u~eflli.

In this study, network has been used for analyzing the impacls on

emironmental components. '"Nctwork"' arc those methodologies "hieh inlegrate

impact causes and con,equenees through identifying int~TTela(i"nship between causal
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actions and the impacted environmental !u~tors. including (hose representing

secondary ~nd lertlary effects (Canter, 1996). Networks are eXl~nsions of matrices

which involves the development of a "stepped matrix" of "~cause-condition-effect

netwurk" to indical~ the nature of environmental interrelationships (ESCAP 19S5).

Network<; are capable of identifying direct and indirect impacts, higher-order effects

and interactions between impacts and hence. are capable of H.lcntifying and

incorpof"ting millgation and management meawr~s into the planning stages of a

project. Network analyses are particularly usdul for identifying anticipated irnpacls

a,sociated with potential projects. Network cun also aid in organi",-mg the discussion

of anticipated project impact>. Nelwork di>plays are useful in communicating

information aboul an cnYironmental impact sludy to the intere~ted publics. The

primary limitation of the nel\\ork approach i, the minimal mformation provided on

the technical a~pect of impact prediction and thc means or' comparatively evalualing

the impacts of alternativcs. In addition, network can become visually very

complicatcd (Canter, 1996).

2.3.3 Related studies

Bisset (1987) developed g(ructured aids or approaches for assessmenl of

environmental impacts, which is commonly known as EIA methodologies. He

accounted the following main activities that should be considered in environmental

impacts assessment. The activities are impacts identification. impact prediction and

measurement. impact interpretalion or evaluation, identification of monitoring

requirements and mitigation measures and communication of impact information to

users ~lLchas decision-makers and members ofthe related p"bli~.

Soren<en (1971) developed a network diagram of dredging project showing

potential environmcntal impact>. Nel\.ork dIagram is shown in Figure A-2 (given in

Appendix A). The reasons for dredging are shown in the diagram. Thc causal actions

and impac(~d factors are ddincated in the netWQrk. The network shows lhat the

impocls of dredging projects arc influenced by the type of dredging.

Mio.a (1991) ean-ied out a study on environmental impact, of Chandpur

Irrigmion Projecls (eIP). The "networking" methodology \vas used for impact

assessment in this study. Major components that were considered for impacls

I
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assessment of Chandpur Irrigation Proj eels (eIP) by Mirza are: fisheries, agriculture,

livestock, vedQr borne diseases. diarrhoeal di,eascs, inigatian and flood protection,

na,igation, use of ugncultural input etc. Both adverse and beneficial impacts were

mdicated in this study For example, agricultural impact and culture I.,h production

increased due to this project But captured fishenes, livestock, various l}p~S of water

borne dilcascs and navigations v,'crc subjected 10 adverse impacts, In Ih» ~Iudy, it is

also mentioned that \~aler hyacinth of the proj~Cl area created more probl~ms to the

navigation.

Irrigation projects may creJte wuter logging and consequent salinity problem,

if proper drainage capacity is nol pro,ided It has been experienc~d in the Mahi Right

Bank Canal System (Michael, 1987), The MRBC( Mahi Rlght Bank Canal System)

command area is characterized by a gentle flat topography and restricted to natural

drainage, As a result, water logging and salt accumulation prohlem developed there,

Water hJggmg problem further causes other problems like rising of waler level,

increase of v"ater bome diseases and degradation of water quality.

Smith, eL al (2000) studied the environmental impacls of a river diversion

usmg satellite imag~ry_ A hydroeledrie power system known as the Gabcokovo

Barrage System (GBS) was completed on a section ofDanllhe River between Hcmgry

and Slovakia m 1996. Environmental impacts 01" the GBS that were delected and

measured by satellite remote sensing fall intl) three categories: (i) Change in the

hydrological regime (ii) Chonge to foresl land within the 'Wetland downstream from

the dIversion and (iii) reduction of land used for agricullural production, Approach

was to correlate field observations with the satellite imagery.

Khos'll (1998) carried oul a study on asses,ment of enviromnemal impacts of

water de~elopment projects using overlay technique. Some important envlTonmcntal

components lhat were considered for impacts asse,~ment arc: flood control, drainage,

irrigation, crop damage and capture fisheries,

ln thi8 study, water hyocinth was used as an indIcator to describe the status of

water body. National Committee on En~ironmemal Plalll1ing and Coordination,

Department or Science and Technology, Govemm£nt of lndia conducted an aquatic

,veed survey in order In assess the nature and magnitude of aquatic weed infestation

(Gopal and Sharma, 1981). Among the idenlified weeds, the infeSlalion due to water
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h}acinth was reported {Obe the most troublesome in India (Gopal and Sharma,

1981). Major problems that were identified due \0 this aquatic weeds are: hindrance

to fisheries, choking of t1O\vingwater, interferences with groVvthof cullivatcd plants,

impediment to wukr transport, pollution of waIn, increased loss 01"wala Ihrnugh

evapotranspiration. others problcms like breeding of insects etc,

2.4 Literature regarding TOll],and Techlliquc~

In 1889. the Irish engineer Robert Manning presented a formula for

computation of uniform flo\\' "cloci!), "hoh was later modi lied to the following

form (ChO\\!, 1969):

.. ,. ,. ,. ,... (2.1)

Where, V is the mean velocity, R i~the hydraulic radius of the chatmel, S is

the slope of the energy line, and n is the coefficient or roughness, specially known as

Manning's n. This formula Eq. (2.I) is further used for computalion of the

comeyanee of a channel.

The discharge of lmiform flow in a channel may be expr~,s~d as the product

orthe velocity, representcd by Eq. (2.1), and the water area, or

Q=VA=.!. R2"SlilA=KSlil ..

"

I t<)Hcre,K=-AR

"

...(2.2)

................ (2.3)

The l~nn K is known as conveyance capacity of a chann~l. Clln\'~yance IS a

major indicator or ~arrying capacity or th~ channel section. In this study, Eq. (2.3)

has be~n llsed for computing of conveyance capac it)' of Ihe Kaputaksha river.
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Hallll (1977) has described h(}w u dependent variable is related with several

ind~pcndent variables. He provided the ba,ic principles that are used for developing a

multiple regression model. He discussed about the following general linear

regr~ssion model. Eq (2.4) for predicting a dependent variable, which are dependent

on several il1depen<.knt variables.

Y=(3,Xj+(3,x.!+.- ...+(3,"X, .(2 4)

where Y is a dependent variable, XI. X.!."., Xp arc independent \'ariab1eo and

~L, ~z ,.. _, ~pare llnknOv.'n parameters.
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Chapter 3
METHODOLOGY

3.[ introduction

The major objective of this sUlciy is to analyze the environmental impacts

cau>Gd by the change of geomell}' of the Kapatabha flVer. The methodology in (hi,

stndy i, dIscussed in thi, chapter. 1lle ,tel" that were carried on to perform the ,Iudy

are "I", described.

3.2 Methodology of the study
The teml "methodology" u,ed herein refers to slrucn'red approachc. for

accompli,hing basic activities. TIle methodology for analysi, of environmental

impacts was developed following the EIA methodology prepared by EIA Manual

(FPCO. 1995). TIle methodology that was followed ill this study signifies the

following basic activities:

• SImplification

• Models

• Impact Analysis

• Impact Classification

3.2.1 Simplification

EC(}system and environmental resource systems arC complex ",ith many

components and many types of interactions between and among these components,

To make comprehensible and useful analysis of impacts. some form of simphfication

IS required, TIle definition of simplification that waS provided by EtA Manual

(!'Pea, 1995) is as follows:

"Simplification is a process of brcaking do,,'fi a large complex system "ith

associated complex questions into smallel', more manageable pieces with simpler

question<, which are more easily dealt with, and restricting the activity to a few

selected questions relating to the most important components and impacts"_

For simphficat;on, at first. the impact causing factors wcre identit,ed, In this

study, the environmental Impact causing factors are changes of g~omelric

characteristics of the Kapataksha river. Alter idenllfying impact--cau,ing laCIOrs.
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important environmental components (lECs) were selected upon __hich impacts "ere

analyzed. Here, those environmental components have been selected as lEes (hal arc

ecologically important and impacted by the change of geometry of Kapatabha ri,~r

in this study, the environmental campanenlS upon "hich impacts were analyzed are

",ale< logging. drarnage vmgcstion. r"heries, water body (local pond, and river

water). wetland, (beels and baors), tidal condition and navigation, Th~ process of

simplilication is shown by following diagram (figure 3.1).

Iden!i flcation Description of Breakdown SCkC!LOn of
of impact complex of complex environmental
causing en~ironment that environment component
t:1ctors would receive into simpler upon "hich

impact form Impactwo\lld
bc analyzed

Figure 3.1: Flow chart showing:simplification proc~ss

3.2.2 Model
After simpiification the next task was to display the interrelationship alllOng

the environmental components as well as the way by which these environmental

components are impacted, in a representable mannCr. Models are simpiilied

representations of complex environmentai systems. A conceptual model provide,; a

description of environmental components or an area. their interrelationship as well a,

thc way by which the compon~nts arC affected by impact causing factors. In this

stud~, a conceptual modci was developed to describe and analyze th~ environmental

impa~t,;. The model describes how the aforementioned seven (water logging_

drainage congestion. fisherie,;, '~ater body, wctiands, tidal condition and navlgotion)

environmental components are interconnected among themselves. The model al,o

displays a linkage showing how environmentai components are being aflected and

influenced b) change or gcometry of the Kapataksha river. Diagrams. f1owchat1s,

verbal descriptions are the impot1al1tuseful-part ofthis modeL Thc tooltllat wa, used

for building: the conceptual model i, network_The network is constructed by using

ticld observational data, primary data, secondary data, expert opinion and iocal



indigenous knowledge, The following flgllre (FigufC 3,2) represents the steps for

developing the conceptual model.

Identifying the Repre,enta!ion

D~pict/finding way by which of the impacts
D~,cription of out the impacts are takin_ lila
environm~ntal illt~rrelationshi place On

~
compreh~n,ive

components among them environmental manner through
components network,

Figure 3.2: Steps for developing of a conceptual model

3.2.3 Impact analysis

In thi, stage, the impacts on the aforementioned environmental components

"ere analyzed and evaiuated, The impacts were measured in quantitati'e term in

most ea,es and in qualitative tcnn in some case,. In some cases. it was not possible

to measure the impacts direetiy, In those cases indicators were used to measur~ the

impacts. The analysis of the impacts was perfonned through mainly compari,on of

Ihe data bchveen pre-waterlogged and post-woterlogged condition and some

computation. Process ofanaiysis ofimpacts is shown in Figure 3.3.

Vee

Evaiuation of Direct

environmental
measurement - I Anal),i, I
of impact iscomponent

No Use of
indica! r

Figure 3.3: Process of analysis or impacts
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3.2.4 Impact, classification

1mpacts were characterized according to a number of criteria 1ike CUIllUlali\'e

or non-cumulative, direct or indirect, direction of the impacts etc. It was studied

whether the impads arc cumulative by nature or it is a single impact. It was ,,1'0

,(udied that if the impacts were direct or indirect (.<econdary, lerliary), The dil'~Clion

of impacts (increase Or decrease) was also observed. The classi t,calion "f impac!> is

,hown in Figure 3.4.

CategoriLalion of impact, based on
SOm criteria

I

IDir:Cj Open
~ymm

Fe.db;>;k
Sy;tem

Figure 3k Classification of impacts



3.3 Steps of the study

The tasks, to carryon the study, were performed in several steps. The steps

thai were follO\"ed in this study are givcn in Figure 3.5,

Step I: JdentifjClllioll of Problem (lnd imp"ct
("IIII,lin!:faclors

•
Step 2: Descriplion of Environme"I,,1
Component"

Slep 3:Boundi,,!: (temporal! spalial)

Slep4: Field Survey ,md Data
C"lIectilm

Step 5: Impact Analysis And
ImfJllci Evalualion

Figure 3.5: Steps of this stud}

3.3.4 Identification of Problem and impact causing factors

This is the fir;t step of this study, ideolifying the causes. ",hich are

responsibie for creating impacts on emironmental componetlts, In thi, stud). lhc

impact causing factors are the cbange of geomelric characteristics of the Kapatuksha

river and thc effects are the impacts on environmental component;, The geometric

characteristic; that were a~ai}zed are width, average depth, cro." ;ectional area.

conve}al1ce capacity and thaiweg profLieof lhc Kapataksha river For anRlyzing

geometric characteri,tics of the Kapatabha river, cross sectional data was collccted

from ll\VDl:l, From these data ",idth, average depth, cross seclionul Rrca and

\
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COnVej3nCCwere calculated. The cro5s-~ectional area of the river was calcu taled by

using trapezoidal fannula. For calculating conveyance Manning Formula {Cho,,"-

1969} was used. The formula for compliling conveyance is represented in Eq. (2.3).

3.3.5 Deseri ptiOll of Ell~ ironmental Components

Generally, descriptions of the environmental components are compreh~nsi, e

studies lhal provide information to cilaracteri7e the environment thal would recei'e

impacts_ Figure 3.6 depicts a conceptuallrame"ork, which can h~ m~d [or preparing

a ,Je,;cnption of the environmental setling. The methodolClgy involve, (I) llw

identification of one to several ii'ls of environmental factors. (2) the applicatioll of a

screening proces; leading to selected list of environmcntal facwrs, (3) the

procurement of relevant data for the seleeted faelQrs and/or thc conduction of

pertinent baseline studies, arrd (4) the preparation of tbe descripti@ of the sening

(Canter, 1996).

Selecting environmental factors from an initial list could involve !oitcvisits.

interdisciplinary team discussions, ,cQQping, the application of "iteria que\lio~;,

and/or professional judgment.

Procedure data f-.Selected list of and Qrplan and Prepare
environmental eQnducl baselinel description

factors ,[udies

rN"'ooo,:<:'IC,O"O,:d'
environmental

factor:;

Id~ntify onc to
Apply,",eral li,t; 0

en,ironmental ,election
factors proce,s

Figure 3.6: Conceptual framework fc>r preparing a description of
envlronme~tal settings (SOJIrc€ Caotor,t9%).

In this study, the environmental components upc>nwhich impacts ha.c ken

analyzed are drainoge system, water lagging. fi,heries, waler body, "dland" tidal



condmon and navigation, The swte of aforementioncd seven emironmental

components at pre-waterlogged condition has been considered as reference for

measuring the impacts. Necessary infonnation regarding thes~ environmental

components was collected from review ofli[~mtllfes and local people's opinion

3.3,6 Rounding

The process by which sputial and temporal limits for the impact analy"s are

dutcnnmed is temled as bounding, In this skp, duration of time and 'patial boundary

over ",hich impacts were assessed was selected. In thi, study. the change of

geometric chamcteri,tics of the Kapataksha river have been analyzed from 1994 to

2001 and the impacts on environmental components were analyzed from 1994 to

2004.

The change of geometric characteristics of the Kapataksha ri,'er have been

analyzed over a streteh ranging from 0 Jan to 170 km (station ro. kbd I to kbd 14)

along the river. Environmentul impact~ wcre analyzed over Trimohllli uni()n of

Keshabpur upazila in Jessore district.

3.3.7 Field Survey and Data Collection

Both primary and secondary data were used in this study. To collect primary

data five field visits were made to the study area. One visit was made at pre-

monsoon, two visits were made during the monsoon and the last (wo visits wcre

made after the monsOOn.Primary data was collected through questionnaIre survey,

upinion from local people and Yisual observation The sample ~ize for questionnaire

survey was fifty. These were eategorized.into three groups (agneuIUlro, agricultural

labor and I1sheries) bJSed on the mam occupation of the household head, A sample of

qucstlonna;re is given in Appendix D, Secondary data were collected fiom BWDB

(Bangladesh Water Development Board), SRDI (Soil Resources Developmcnt

In,titute) and BBS (Bangladesh Bure"u of Statistics) etc. Besides these. some

secondary infonnation were collected from CEG1S (Center for Environmental and

G~ographlcal Information Services) and CDP (Coastal Development Partner,hlp).
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3.3.8 Impact Analysis and Impact Enluation

The most important step in this study is "Impact Analysis And Impact

Evaluation" where identification of impacts, analys;, of identifi~J impacts and

evaluatIOn of impacts in numeric or descriptive (enns were made. The anal)',;s and

evaluation of impacts ha,e been pcrform~d usmg the methodology described in

section 3.2 allhis chapter.

•
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Chapter 4
DESCRIPTIO]'l,< OF THE STUDY AREA

4.1 Introduction

In [his study, the change of geometric characteri,tics of the Kapatabha ri\er

wcre analyzed over a stretch ranging from 0 km to 170 km (station ID, kbd I to kbd

14). Location map along the river i, shown in Figure 4.1. For analysis of

emironmentallmpacts, a small r~pr~s~ntati~earea, ,,,hich was severely aITe~t"dby

drainage conge,tion problem, was selected as a study area. In Ihi, chapter,

description is given of thaI sUldy area, which was selected for analysis of

en~ironment"1impacts,

4.2 Location and area
In this study, Trimohini union of Keshabpur upazila ill Jessore dlstnet was

,elected as a study area for analysi, of environmental impacts (Figure 4.2).

Keshabpur upazila hes between the latitude about 220 48' and 22" 57' Nand

longitude lies between 89°7' and 89" 22' E (SRDI, 1999).The area of the Trimohini

union is 3462 hectare. The villages in which field investigation and survey were

made arc Mirzanagar. BarandaJi, Saraskati and Shahpur The areaS of the four

villages are given in Table 4.1

Table 4.1: Area of the villages of the study area

l~vm~"'~[7A~"'~'"~Barandali 476
Mirzanagar 456
Shah uf 84
Saraskati 49

So~r". BBS,/9B9

4.3 Population characteristic,

The total population of Trimohini union is 15700 (BBS, 1991). The sex ralio

of Trimohmi union i, 95 f~malc per 100 male. Table 4,1 repre,ents the total

popula\ion, sex ratio and literacy rate of the four village; of the "tudy area. In e\'ety

\'ll1age,literacy rate is lower than the national average literacy rate (32.4%). ln the
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Figure 4.1: Location of the cross Sttlionn! 10 ofK.nptltaksha ri\'el"
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•

" . CEGIS, IIiINSource.

Location map orlbe study areaFigure 4.2:
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study area the highest litC1JCYrate is in Mirzanagar village and the lowest likracy

rate is in Shahpur (Table 4.2).

Table 4.2: Population characteristics of the srudv area
Village 1'" ulatioR Literacy nlfe

Total Male Female (%j
arandali 3545 1787 1758 21.4
Irzana ar 1]67 1648 1519 30,2

Shah ur 722 377 345 18,9
'araskmi 334 177 157 243
SV"TCe- !JIIS, 1~9I

4.4 Uvclihood

Most of the households in Trimohini umon earn their livelihood by

cultivating or sharecropping. In Trimohini union 40,79% of the total population is

involved m household works. Agriculture labour is also important activitie< in the

study area. In Trimohini 32.91% of total population is involved in agricultural

act;y;ties, The occupational structures of the four villages of Trimohini union are

represented in Table 4.3.

Table 4.3: Livelihood paltern of the study area

" • , ,• , ,a , , -, •" • 0

~
• ~• " ~

, , • •> • 00 • • • • 't , , • ,, • >~ • ~
• • • , • , •, -, • •• • ,

~
• 5• , 0 , • • • • ~

•• • .~ < , • , ,
~

• • •
.E - E .~ • , •

" '"• U- U ,< "
arandaJi 561 252 1 I 190 6 5 3 54 I 16 34

Mirzanagar 582 300 - >SO 11 - 2 3 64 I 0 6

\Shahpur 140 00 2 39 9 - 3 1 14 I 1 3

Smashti 69 15 - I 20 1 - - 4 I J6 I - 4

SOUY'Cc:BBS,/991



28

4.5 Climate
Like other areaS of Ibnglad~sh, Tropical Monsoon climate is observed ill the

study area, Among six seasons, three seasons arc oh"erved distincli,ely. Ramy

seaSOn usually starts in May and continues up to October. About 92 percellt of

annual rainfall occurs during this time, Winter starts in November and ends La

F~bnlary, March and April arc considered as summer and pre- rainy seU30ns (SIZUl,

]9')9). The temperature and long-tern1 rainfall condlt;(}O over the study area are

given in Table 4.4 and Table 4.5, re'pcctive1y.

Table 4 4: Maximum, Minimllm and Average temperature ofllle study area,• " " "• , " " ~" 0 " < " <
0 • < • 5 • 5 50 , • • <

0 0 • • • 05 0 ., • , • •• < • • ~." 0 > •• • • " • " • • • • 0 • •• " " < " " < , 0 Z Q

r>.laximllm 25.9 28.9 J; 352 34.2 132,8 33,8 31.9 32.3 m
1
294 26.5

A,emge 18.7 21.5 26.2 292 29.8 29 28,8 28,9 28.9 275 123.4 19.4

Minimum 11.3 14.1 19.2 23.4 24.8 25,8 25,8 25') 25.5 233117,7 12,5

Sou,ce,"BARe. /996

Table 4.5: Rainfall of the study area

0 0 0>. > 0 0

0 0 < 0 " "E < • 5 > , ,• • <• , 1: 0 • 0 • • •< • CO " "- > •• • • •• • "
0

" • ~ • " • • •
" " < " < , 0 Z Q

1 Rainfall(mm) 11 n " " >52 301 308 '90 '" m " 9

Source: BARe. J996

4.6 Rh'ers andKhat,

The Kapataksha is the main river of the srudy area. The Kapataksha nwr

onginate3 from the Mathabhanga river at the Tahi'l'ur in Jessore district (FIgure 1,1),

It is tlowing north ((> south over the most mature part of the Gangetic delta. From

Tahirpur to its confluence with the Sibsa river, the length of the Kapataksha river i3

around 200 kilometers. Thi3 river drains an area of about IOG7 square kilometer3
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spread Over the IlIne upazilas in Jl1inaidah, Je3Sore and Sutkhira dim;c1

(CEG1S,2004). Due to geographical location, lower part of thi, nwr is tidal while

the upper part is non tidal.

In addition to the Kapatabha ri\'er, there is another small river named Buri

Bhadra. It originates from Kapalaksha river and ultimately falls mID upper Bhadra

nver

Along the Kapalaksha m'er area, Jhikarghacha station (station id1(2) is

"tllaled at the upstream of the study area and Tala Magura stllion (station id163) is

,ituated at the downstream of the :;tudy arca .The waler level of the,e 1\\0 ,(allum

are gi,en in Table 4.6.

Table 4,6: Surface water level of the Kapalaksha river in different year

Station name StalioD Maximum water level Minimum waler level Average water level
m m+PWD (m+p\vn; m+PWD

1999 000 001 00211999 2000 2001 002 1999 OOOfOOI 002

hikar haehu >62 .03 5.45 13.88 ,39 1,27 1.47 1.63 1.78
~

m "' 3.22
rab Magum 163 .92 3.02 - 1 02 1.10 .75 .77
So"rce: C£GI\ :;004

Khals are important dements of natural drainage system over the sludy area,

There are five klml, in the study area. Among them, three khals are in Barandali

village and two khals are in Mirzanagar. Barandali khal, Natun khal and Puratan khal

are situated in Barandali y;l1age. Mirzanagar khal and Bun Bhadra khal are SItuated

in Miuanagar.

4.7 Beels and Baors

Beels and Baor:; are the lacustrine freshwater wetland, of the study area

(BCAS, 1994). Baon; are normally depressed area and abandoned river COUl";~whleh

are developed by loop cutting of river bend and acts as perennial water bodies. In the

study area, there are one baor named Mirzanagar baor. It is situated in Mirzanagar

village of Trimohini union. The baor is important to the local people mainly for its

nalmal fish sources.

Reels are small saucer like depression and are mostly over grown with marsh

\icgetmion. The beels over the study area are good habitat for the aqlLali~ flom and
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fauna, Beds arc also used for agricultural productIOn. There are many beels

scattered all Over the study area.

4.8 Agriculture

The study area i, a potential "rea for producmg wide range, of agricultural

crop. The ,,,,Is of the study area support more than one agricultural crop usually,

("'0 to three agriculmml crops are grown on the s~mepiece of land On lh~hlgh~r

part of the s(mly area, RAus or Jute i, followed by T.i\man and then by Rabi ClOp

Rabj crops include pul,es, oil seeds, wheat. potatoes and \egelabk,. T.Aman

follow~d by Bora crop is gro"n On lhe lower part of the study are". Table 4.7

de,crib~s [he cropping pattern "flhe study area,

Table 4 7: Cropping pattern of the study area

Land ~'pc Cropping pnttem

High land RAus Rabi crops

Teel-Rabi crop'

Jute T.Aman-Rabi crop.'

B.Aus-T ,Aman- Fallow

Tee1-T.Aman-F allow

TAman-Boro

TAus A.Aman-Fallow

Medium highland T.Aman-Rabi crops

TAman-Bow

T.Aman-Fallow

Medium lowland Boro-Fallow

4.9 Fisheries
fisheries resourCCS of the study area are comprised of inland capture fisheri~,

of (he Kapataksha rivcr, canals, beels/floodplains and baars, and culture fi.,l1er;es of

the ponds and ghers, This river stretch is a corridor bCl\veen the Sundarbans or th~

coast in the south and Gang~s in the north throogh Mathabhanga rivcr. Thc area
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plays an important role as a migratory route bel\veen upstream fresh water fishcri~,

and do"nstream bracki,h water nsherics.

fish production of the study area comprise. fish f!'Omriver, canul/floodplain,

bJor, ponds. ghcrs elc. Table 4.8 ,hows the estimated fi,h production of the mea

lIe,e, it should be mentioned that Table 4,8 doc, not represent lish production of

only Trimohini union. It repre,~nl, the fish production of the RKRl' (R~-"x"av"tion

of K"p"luksha River Project) area.

Tahle 4 8: Fi,h production of RK.RP area

,\'''''-<2 ClXi/S, 2004

Source Production (rut/anum)

From rivers 40
I From canals 10

From floodplainlbeels 30

l3aors 250

Ponds 240
Ghers 30
Towl GOO

.



32

Chapter 5
RESULTS AND DISCUSSION

5.1 Introduction

In this chapter. the ,h,mge of geometry of the Kapataksha river and its

impacts on em ironment were analyzed Tn perform this task, at firs! a ~nocep(ual

network was formulated de,cnbing how the impacts arc taking pluce dll£ to the

change of geometry of the nver. Then, the geometric characteristics of the

Kapataksha were analy/.ed After that environmental impacts werr analyzed

following the aforementioned network over the study area.

5.2 ~etwork

Upstream !lows as well as surface runolT now over land surface through a
~

network of drainage channel, towards sea. Where there is no distinct drainage

system, water is held in natural dcprcs,ioo. If the drainage >ystem is declined

significantly, then water cannot drain out properly and remains at the adjacent area of

the channels cl'eating waterlogging condition, And this "ater logging condition

creates further impads (m l1Ssurrounding environment.

The phenumenon that took place 10 the Kapataksha river and it, adjoining

area is described through a conceptual net,vork diagram (Figure 5.1). The

Kapataksha river is one ol'the main arteries of the waler resour~e system located in

(he SOlllhwest region of Bangladesh. In the pasl, the Kapatahha rivcr used to get

fresh water perennially from Ganges tluough ri,'er Mathahhanga and flowed do",'Il 10

the Sund'lrhaus. Continued flow (If (i-e"h water from the Ganges through river

Mathabhanga kept saline water away from the upper hahitable land and pushed it 10

the downstream. In the FigUl'e5.1, thi" "tate of the river is labeled as the origirullstate

of the Kap~tahha river. But in course of time, Mathabhanga started to deteriorate

natural!} and/or due to humJn interventIOn (Kranti 2000; CEGIS 2004) A" a result,

the Kapataksha ri,er could not get supply from Math'lbhanga river through out the

year. Aller losing Its eOIUlectionwith the Ganges, Kapataksha has started 10 dcchnc

10 adjust its size ""ilh the nCWregime of flow and sediment After being cut-oil' Ii-om

the Mathabhanga river, the Kapataksha river has been suhjeeted to tidal domination,
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associatcd with increasing sedim~nlatl\ln by tid"J pLlmping process, The high salinity

level in the river facilitaled the deposition of sediment at the location of tidal limil,

specially in the dry season. Gradual sedimentation, dLieto above-mentioned physical

proces,. raised the riverbed along with the reduclion of the cross-section of the river

and los~ ol'lhe convcjance capacity of the river,

In Figure 5.1. il is shown that the change oj geometry of the river is causillg

drainagc congestion, "hich further kad, to waterlogging. Thc drainage s}stem of

th~ Kapataksha river con,ist or a number of drainage eharmels and khals, The

drainage eharmels and khals originate from beels. baors low lying depressions. and

drain to Kapataksha river Thus, they maintain the hydraulic conneclivity between

beels, baors low lying d~pression and the Kapataksha river itself. With the r~dLletion

of cro5s-sedional area and loss of the conveyance capu~ity of the river, khals and

other drainage eannels are also dying, As a result, th~ drainage capacity of that area

has d~clined rapidly, Especially dLiring last few years, huge sedimentation created a

hump in the lower middle r~aeh of the river (on the river bed). As a result, lh~

downstream tidal flov'i could not move upstream beyond thi, hump and thereby

caused drainage ~ongestion over the area. "I he malfunctioning of drainage system has

been cr~a(ed due to not only natural s~dimentation process but also due to direcl

human intervention. The man made cause, are rivet constriction through conSlruetion

of fish palla, construction of fish ponds and construction of big intervention at the

upstream.

In this declining condItion of drainage system, the storm/rain water cannot

drain out prop~rly and creates water logging (Figure 5.1), ln addition to storm/rain

wat~t, ov~r landflow thaI exceeds thc conveyance capacily orth~ river, creates severe

water logging over that area (e.g. flood of2000),

l'he ecosystem of that area could not cope wilh this waler logging condition

alld for this reason various kinds of environmental changes look place over the study

area. The various environmental parameters that are impactcd are shD'\1l in Figur~

5.1 Fi,hery is onc of the environmcntal components that is aFfecled by watcr logging

condition in various ways, Once upon a time, the ri,er was wid~, deep and tLlrbul~nt

and then fish was abundant in not only quantity bLl(also in species composition.

Reduction of rivet depth, reduced river now, and inercased sedimentation has led 10
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drainage congestion, which fLlrthcr resulted in wa(~r logging. This \\'aler logging has

influenced fisheries resources of the stud} area, Fish species composition is being

changed. Instead of riverine sp~cies, floodplain, beel re<;idGnt fish species are

dominating over that area, Due to swgnancy of water a good portion of the

Kupalaksha nver within the study area is completely blocked by water hyacinth.

\Valer hyacinth has reduced (he level of Dissolved O:<ygcn and as a result, survival of

d,versifi"d fish species is hampered. l\lany ghers and pond have been damaged due

(0 ex~essivc accumulation of water hyacinth and completely unsuitable for fish

culture. Wal~r hyacinth also restricted fish movement and flow of water. Not only

deplh of the river but a!>o tid~ and -,>ahnityhas a gr~at intluence on fish resources. In

lhe pa.ll, when tide used 10go mOre upwurd. the bracki.lh water fishes were available

up to more upstream of the river. ilut al present, due to Ie" Ilow and depth and

reduced lide/~alinity brackish water fish species shifted to do"nstream Besides

lhese, due to water logging, number of fish ponds and ghers were submerged and

culture fish cam~ out to the floodplain, So fish loss occurred over the study area.

Figure 5.1 shows thut agricuhuft' is being influenced by \\'ater logging over

the study area, In the past, agricultural lands became drained by Kapalaksha river

tluough lhe conneetmg khals between river and agricultural lands. ilut at present, the

khals aet in a reverse wa} transrerring the congested water to agricultural lands. As a

result, due to water logging, agricultural crops espccially Amun crops have been

severely damaged. Due to (his problem. timely transplantation of Bow crops are also

hampered over the study area. The drainage congestion of the area has also reduced

(he cropped area of Jute, Sugarcane, Pllhe, Oilseed, and Vegetable. Other dry land

crops (Jute, Sugarcane. Pulses) are oot being SO\\'Otimely becausc ofwetnes5 of the

solls. Prcviously these areaS w~r~ ~xe~lI~nt for early rab; crop" Becallse of

ai(lTementioned problems, larmers arc ge~erely restricted for growiog "idc rangcs of

crops in these areas,

Due to discontinuity or 110wwaler remains slagnant. And thi~ stagnant water

1S fuvorable for excessive gro,,1h or ",aler hyacinth (Figure 5.1). Exccssive

accumulation of waler hyacinth (Eichhorina spp.) makes the riverine ecosystem

anaerobic, A dense "vater hyacinth mat affects th~ aquatic em ironment by reducing

dissolved oxygen conccntratiollS (DO), pH and temperature, and increa,ing dissolved
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COll~vels_ Moreover, under f~yorable conditions it can dOllblc its mass between few

days, forming new plants on the ends of stolons. It also grows from seed, which can

remain vIable for longer time. This enormous reprudllctivc capacity causes annual

reimburse from seed and rapid covenlge over bure water. At present, most of the

Kapatabhu R,ver surface is covered with water hyacinth like a carpet. The situation

is degrading the nverinc biological system and lowering wuter quality for dome5li~

uses, Navigalion and fishing are obslructed, and irrigution and drainage systems <I\-,o

become hlocked.

\Vdland eco-system is one "I- (he most important ceo-system of the ~tlLdy area

as well 0 r the country _Water logging condition is afti::cting the wetland, 0 r the ,llldy

area, Undcr a natural cycle, wctlands are connectcd with the purent river during

mOnloon and gct disconnected during thc dry season. Now, duc to drainage

congcstion, the wetlands remain cOllllectcd with the river thrOllghout the year. As a

result, fisheries, agricultural cmps and other vegetation of the wetland area are being

damaged.

Ri~er geometry has a great impact on navigation, Once upon a time,

Kapataksha rivcr played an important role for navigation fmm duwnstrcam river port

to far inland areas, At that time, the river was navigable enough to facilitate the

navigation. But with change of the geometry of the river, the flow ha_~becomc so

reduced that navigation is severely affccted, ,pccially where the depth of the river has

reduced significantly. Except some small scale local na~igation in wet season, there

are almost no navigation facilitie~ over the arca. Moreover, good portion of river

surface is covcred by carpets ofwatcr hyacinth, which also hamper navigation,

in this section, il is discussed ho\\' the environmental impacts are laking place

due h) thc change of geometric charactcristics of the Kapalahha river through a

net\~ork diagram (Figure 5, 1), Following the net\vork, environmental impacts have

hecn analyzed in this study The changes of geometric characteristics of the river a,

well as it~ impu,:t~ on environmental components ar~ described in thc cOllsecuti\'e

section~ of th,,, chaptcr,
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~.3 Chllnll61n geometric characteristic!!orlhe K.lIplltnluhllrinr

In this section, the geometric chaflK:teristics of the Knpalllksha river "'eR:

discussed from 1994 to 2001. 'The:geometric chllnll:trnstics that "'ere Mlllyzcd here

lU'e thal .•••-c:g line, Ill't'll, depth. ",idth, and conveyance of !he river. l1Ic geometric

chnnK:u:ristics of the river were rmalyzcd based on the cross-sectional data collected

from BWDB. Tllhirpur of ChoWglldw Upuilll "'lIS consideml as 0 km for measuring

the length of the KapIltakslul river. [n the previous scction (section 5.2), it is

discussed that .•••mer logging is one of the In.IIjor environmentll! impacts caused by the

change of geometry of the river. To reaJi7C the extent OfWlllcrlogging lll'elIotong the

river mICh. the wnter logging Ilm1 is indiCtlted in the figUJ'eS describing the geometric

chamcteristics of the river •
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Figure 5.2: 1btI1••••-eg profile along the Knpataksha river

In the past, the Kapll!llksha used to get fresh WIlIer pt:lcnnilllly from DangleS

lhmugh Matlulbhnngn rhn nnd noWl:d down to the Sundarbnns. Continued now of
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fresh w:lIler from the Gnnges through Mllt!ulbhanga river, kepi the salim: WIller 1l••••'lI)'

from the up:meam of the river nnd pusMd it to !he do •••;nstrewn IIIld flushed the

incoming sediments into the Bay of Bengnl. After being disronMcted from the

Ganges, the: pressure of upstmlm flow of the Knpatakshn river was so feeble 10 push

back the salim: waler come from the doWilStrcllm and llSII result. sediments !ttnned 10

enter Ibis river system from the do ••••mtream through tidal pumping procc::sscs. The

high salinil}' level in the river fllCilitales deposition of sediment at the locution of

tidal limit especially during the dry seastln and thus. Grodual sedimentation CmIled II

hump on the riverbed. GraphiCllI presentlltion of the thalweg profile (figure 52)

re\=Is that there is II hump from about 70 kIn to 105 km along the river rench

[Trimohini to Sagardari). From Figure 5.2, it is observed thaI the extent of ••••nter

togging = has WUted from behind the hump. Figun: 5.2 nlso represent thlIllhe bed

level ofthc ri,'cr is maximum in the:study nrea (about 1.57 10 PWD).

Figure 5.3 signifies that in 1994, !he lTend of thalweg lim: was dO"llvr"urd to

the downstream of the study area. But in 2001 there was B surprising uplift of

lluIlweg line 01 the downstrclm of the study ll.ren.This reverse slope ofthnlweg line

in 2001 compared to 1994 iodicnles thai morr sediment wa.~depo!riled ovcr lhe study

mea during 1994 10 2001 than that ofbcfore 1994. Here il should be mentioned that

dllC 10 the shortage of dntn ll.rIll.Iysiswcre mnde: upon only two locations over the

stud}' 1ll"Cll.

-- ••••• clepl!l(1lLI"']
__ ••••• dinChtllLl '.01,,.. ...,,',

0.'• 0,
• •• •• " •• ••0 .,
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Figure 5.3: TImI••••.eg profile over the study mea

•, •
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5.3.2 Chan~~ InCro~~-IIl'ClionalArea

Figure 5.4: Cross sectional =olong the KDplItakSha river
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From Figure 5.4 it is ob!;erved thBt the cm!t': sectional D.retIof the K.npa1!lksha

has bc:cn decrensed in bet"=II 1994 and 2001. Figt= S.4 signifies that the Cto5S

sectionzll area tws been d=sing signifiClllltJy from nbout 60 km to 130 kIn.
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Figure 5.5: Change ofpen:cntnge in area IlInng Ihe river
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~'rom Figu~ 5.S it is ob!;crved thaI from 0 kin to 60 km nlong !he river reoch

the cros.~ !iCCliolllll~11 h:Is not been changed VCr)'signifiClllllly but from 60 km to

130 kin along the river reach the CTU5Sscctiollll1 Ilrea ha.'l been changed very

significantly bet--= 1994 llIId2001. From 60 kin to about 89 km it is observed that

the cross sectionnl urea has been d=sed from 40%, to 95%. From 89 km to 130 kIn

along the river reach the cross sectional=has decreased 9$% to 49% (Figure 5.S).

However. dovmwnrd from 130 kIn. cross scc::tlonalQml of 2001 is increasing than

that of 1994. River erosion may be the C!Iuse of this change (Figure 5.4 &: Figure

5.5). From Figure 5.5 it is also observed that water logging condition prevllils D"a

that=..itc:n: the cro:-s 5CC1ionalllrelliuls d~ significantly.

From the thalwt:g profile of the Kapataksha river (Figure 5.2). il is observed

that ~ is Ahump betv.=n 70 km and lOS kin. In this =h, the cross sectional

um1 ha.~been decreased from 40% III 95%. So, it CIlIIbe f,ttll Uwl the cross sectional

= oflhc Knpatnksha river has decrenscd significantly y,iIeTethe hump is p=l.
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Figure 5.6: Cross sectional area 0\'Ct" the study ll~

From Figure 5.6, it is observed thaI !he cross seclional area was dmmntiClllly

dec=d from 1994 10 2001 over the study Mea. TIle cross sectional =0,'Ct" the

study ="'..as decreased 86% in Llp!lt:ellm(llbout 79 km) to 95 % dO••••T1Strcam

(llboul 93 kIn). From Figure 5.6 it is obscn'Cd that in 1994, the trend WllSupwards
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lo••••'llI'l!s downstretun. Jt means th.ul the cros..~ sectional IlI'Cll of the river wa.~

increDSing IOwnrds downstrl:am in 1994. Wherc:n,~the trend is rt:\= in 2001. which

means. the cross sectiolUlllll'Cll oflhc rivu WlL'i dccn::nsing more tov."Rrdsdownstn:mn

in 2001.

5.3.3 Chan!:." in 1I\"rmge dqlth
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Figure 5.7: Avemge depth along the KUplltzlksha river

Uke cross sectional lll"CIl,the ftvemgc depth ofthc Knplllllkshll river tms Illso

decreased between 1994 and 2001 (Figure 5.7). Figut'l:' 5.7 signifies that the avcrngc

depth is dee=Lsing signifiCllntly from about SS Ion 10 13S Ion. From Figure 5.7 it is
observed that the depth is lo••••'CStin the study aren.



42

t".r : ,'~-----'
."
f~
(."'.,f.,.,
-'''''

_. -_.

',-

,--~00"0*1__ '*"'JI:tI .'.w_....... ..-..... -"--_.--"
Figure 5.8: Clumge ofpcrcmlllge in 11\'Cmge depth along the river

Figure 5.8 l'epKSellts thaI the QYcr1lgedepth of the river luis decrcnscd

significantly from SS km to above: 130 km nlong the river rench. From 60 kIn 10 89

btl along the river reach. the ll\'ernge: depth nfthe river luis decrt:aSCd from 36% 10

88%. Wherea't, the nvcrnge depth of the river has dl.'Crea~ 88% to 44% from 89 km

to 130 km along the riVCT reach. 1t l'C\'Cll!s th:J.lllUlXimum pcn:cnl chongc: of depth has

occurred in the study Ill'Cll.

Figure 5.2 sho .•••'S thaI the hump is tm:scnt from nbout 70 kin 10 105 krn along

the ri\'cr reach. So, it is observed that the decreasing nile: of the 11\'cmge depth of the

KnpnlOksha riVCl' is highest, v.TIerethe hump is present
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Figure 5.9: Average depth over the study Iln:ll

In 1994 at up!rtfelUnof the study a1'Cll.(79 km), the .lIvcmgc: depth W'lIS 2.33 m

wnerens. in 2001, the lIvcrngc depth WlIS0.31 m (Figure 5.9). At the dO"'"Ilstralm (93

km) of the study area, the average depth WIIS 3.2 m and 0.4 m in 1994 WId 200.

respectively. So, the Ilvemge depth has d«1USed 84% in upstream (about 79 km) 10.

88 % downstrellm (8OOut 93 Ian) over the study art:!I.. II indicates thaI the average

depth was decrensing more tOWllrd~downstream over the study 1lJea.
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Figure: 5.10: Wllter width mong the riVeT
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From Figure 5.10 it is observed that the WlItcr width olong the Kapatakshn

rh'el' is decreasing especially from 70 km 10 IDS km (ncar Trimohini to Tala). The

river width from liS kIn to 142 km along the river n'f11a \0 Pllikgachn ) is n1most

SIllIICbct ••••'Cell 1994 and 2001. Blll, the river width agnin deo:::reasedfroml421,:m 10

170 kIn along the ri\'er bc:t\\'l:CfI 1994 nnd 2001.
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Figure 5.11: Clmngt' ofpl:n:cntnge in v.idth along the ri,'CT

-----
From Fig~ 5.11, it is observed that the width of the Klipata}umn river has

chllRged about 26% 10-58% lIlang the river reach. From Okm to 40 km has in=.'\ed

up to about 30%. From about 79 km along the river =h. the width stancd to

dttren.~ signilklllllly. From 79 km to 89 km the width of the river hn.~declU.Sed

15% to 58% Wigt= S.l I). Bul from 89 km to 114 km along the rh'cr. the width of

the river has dCCTCllSCd58% to 3% (Figure 5.11). II is observed thnt the dccrca.<ring

rute ofthc rll'Cf ••••idth is highest over the study nrea.
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Figun: 5.12: WotCT"idth O\'cr the stud,. arctI.

The ",idth of the river "'as 54m and 46m in 1994 and 2001 1t:;.llCCtiVc:!yat the

upstn'llm of the study nrea. And nl the downstream of the study lll'Cll, the ••idth afthe

rl"cr is 62m and 26m in 1994 and 2001 respective],. (Figure 5.12). It signifies that

the width WIlSdecreased 15 % in upstream and 58 % in dov>11st=un O\'ef the study

aml ~ 1994 and 200l.Thc trend oethe width in Figure 5.12 signifies tJud the

••••idth of the river Wll5 reduced oompnrntivcly more towards downstream than that of

upstrellm over the study llrClIbetween 1994 and 2001. NatumJly. channel becomes

y,ider IIIdownstream oompan:d to upstream. But, it is obseNed thaI in 2001, width of

the Kapotakshll river over the study = WllSdec:mISed al downstrcllm than WI of

up=m.
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Figun: 5.13: Com'e)'lIl1cc IIlong the river

It is very likely that the COflveyfUlccof any river mJl decrea'le ";th the

dec=ing of nren. depth and widlh of thaI '1\1:1. It is observed from Figure 5.13 that

like: Ill'Caand depth, the conveyarn:c of the Kapatahha river has mtuccd between

1994 lind 2001. The conveyance represents the currying ClIplICity of II channel. So.

the reduction of the con,"eyIlncc of 11chanrn:1 indicates the detcnoration of dminage

c:lp:lcitr ofthm ctmnncl.
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Figun: 5.14: Change ofpen::entugc in Conveyance nlong the river

From Figure 5.14, il is observed that the convc}'lInCe of the Kapatnksha river

has been Slllrted to decrense from 6Okm. From 60km to 89km. con\"l:rnnce of the

rhn "''-lISd~'Cmlscd SJ-/. to 99"/•. From 89 km 10 130km, con\~}llncc oflbc rivcr "''lIS

~used 99"/.to 66%. It is obser.'cdthallhe conveyanceofthc river "'us lowes!II!
the study UTelI.
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Figure 5.15: Con\"cyM<:C OVe!"the study llf'C:II.

In 1994. conveynncc ofthc river wll.'lIlB32 m) lsec nnd in 2001, it wns 389 m)

I~ at upstrclm owr the study area (Figure 5.15). So the OOUVC)'IUlce hns been

decreased about 96 % lit the upstmJm ofthc ~udy ntea bcl\l.=n 1994 nnd 2001. At

dO\\"lIstrrorn ofthc study lll'C3the cooveYMce of the riVCl' ••••1I5 18434 ml lsec nnd 255

m] lsec in 1994 nnd 2001 respectively (Figun: 5.15). So the conveyance ha.~ been

decreased 99 % nt the downstream of the study DTeabetween 1994 nnd 2001.

1be geometric parnmeters nlong the Kopataksha ri,'cr OVCf the study =tlun

hzIvc been dis<:usscd in previous sections nrr SUIllII'Illri~ in Table 5.1

Table 5.1: Change of goomctric pa.mrnetcrs from 1994 to 2001

over study l1I'eII

Geometric pal'1lmeler Chan~c from 1m to 2001

Cros..~.~ionallll'Cll Dccren.'lt.d 86% 1095%

Avel1lge depth Decreased 84% \088"A

Width Decreased 15% toSSOA,

Convt:yllncc Dccn:a.o;cd 96% to99%
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5.3.6 Changes in plallform

An attempt was made to observe the p!anform change, of the Kapataksha

nver over the years from \772 to 1997, In order to p~rfoml this (ask, the planform

map of the Kapataksha river of years 1772, 19\8, 1963 and 1997 was overlaid. In

[hi~ ea.le. the map sho'Wing planlorm of (he Kapataksha river of the year, of 1772.

1918, 1963 was collected Ii-omKranti (2000) And the map of the Kapatahha river

of lY97 was collected fi-omCHitS (2004).

The map of lh~ Kapataksha river of 1997 has co()rdmalC infonnalion

(Latitude and Longilllde). But, the problem was that there \\,as no COQrdinate

information (Latitude and Longitude) of the map showing planform of the years of

1772, 1918, and 1963. But, various locations along the Kapataksha river were

identified in this map Tahirpur is one of the locations, which was identified in all th~

maps. In thi~ ca~e, thc location of Tahirpur \\'a, ~()nsidcrcd as a l'eference point fOl'

overby of the maps,

After completing the task of overlay, it was observed thaI the pattei'll of the

plunlonn of the river of 1963 and ]997 is almost same. But thc shifting rate of the

l'iver between 1963 and 1997 is much greater than that of ]918 and 1963. Thc

maximum shiIting rate of the river between 1918 and 1963 wu~ 0.08 km/}ear

whereas the maximum shifting rate of the river between 1963 and 1997 is 21.7

kIll/year. But other information like dying of the river, r~duction of river flow and

depth, narrowing down of the river width reveals that the Kapataksha river did not

shill at all especially OHr the last few years, One thing is very clear that thc

Kapataksha river has lost its perennial connection \vith Ganges through Mathabhanga

river long before. The namC of river itself is evidence of it. 'Kapatahha' means

'pigeon-e}ed'. Thc \vater ofthi, rivcr was clear and transparenl like the eycs of a bird.

'Kapat' means pigeon and 'Aksha' meanS eye 11indicates that from long ago scdiment

supplies werc stopped to enler this river from upstream, Aller losing connection wilh

Gang~s, Kapataksha hud started to decline to Udjllst its sizc \vith new regime of flow

and sediment, Due 10redllction of lhe WIdth of the river, the area along lhe bank side

oI"the river, was incised into tGrraces (Figure 5. t6)
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Figure 5.16; Reciu"iion of the width urlhe Kapataksha river

Two level terraces (upper terrace and lower terrace), shown in Figure 5.16

indicate that day-by-day the width of the river is narrowing down. So it is very

abnormal that the shifting mte of that river is 00 high, which is narrowing down so

significantly. So it can be assumed that the maps were not overlaid exactly. If so, the

cause behind this is that the map, showing plan form of the river of the years of 1772,

1918, and 1963 had no latitude and longilude information. Moreover, there is doubt

about the accuracy of the maps because these were prepared long ago. But, in this

case, the map of 1997 of the Kapataksha river has actual latitudinal and longitudinal

information So, the map of 1997 of the Kapataksha was considered as the reference
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for defining the coordinates (latitude and longitude) of other map~. Then the overlay

was made and Figure 5.17 \\ias obtained.

Though. Figure 5.17 docs not provide information about the aClllal shifting

rate of the riyer over diftCrcnt years, it gi\'es an indication abollt the planform change

of the ri\'er. It is ob,er\'cd lhat in 1772 the river w~s stnnghl hut in 1918 it became

meandered (Figur~ 5.17). A good number of ox-bo'''' Iuh~ at that regIOn gives

evidence about [he meandering of the river.

from FIgure 5,17, it is observed that in 1772 the mer Kapataksha was ulma,t

straight. There is u doubt about the accuracy of the Plan form of the Kapatakshu of

1772 becullsc in 1772 the available tools bi' which the map was generated were not

so sophistic,Md. Besides, depending on other information and image of the

Kapalaksha it seems that th~ Plan form Qr the Kapataksha of 1772 \\as unusual

straight.
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5.4 En\'ironmental impacts over the study area

In this sediun, the environmental impacts were analyzed over the study area,

The environmental component, upon which impacts were analyzed afe drainage

system, v"ater logging, lisheries, wawr body, wetlands, tidal condition and navigaliun

5.4.1 Impacts on drainage S) ,tern and water logging

Uprising Qfthe bed level ov~r a particular reach is a prominenl feature in the

Kapatahha ri,er (Figure 5.2). A huge sedimentation created a hump on the riverbed

from Trimohini 10 Sagardari. Not only that the depth, area ami c()nvcyancc of river

also ha\'e drastically decreased from 1994 to 2001 o\'cr th~stu<Iy area, which has

caused the deterioration of drainage capacity over the study area.

In this study, the drainage system indicate, the way by which water drains oul

[rom (he study area, Khals are the importanl elemenl~ of any natural drainage syslem,

Most of the khals over the sludy area have originated from low land, and beels and

they finally drain into the river. Based on local people opinion it is perceived that all

the khals are drying with the deereasing of depth and \vidth ,-,[the river Crable 5.2),

As a result, at present they cannot drain water properly. Again in some cases, the

situation i, that the khals are deeper than the river (lhe hottom level of the khals are

lower than lhat of the river), As a result \Vatercannot be drained out in this case.

Table 5.2: Statu~ of drainage khals of the study area

Namc "r No.ofkhal(s) No. "rkhal(s) Name of Sh,tu" of

village (prcvious/1994) (present/2004) khal{s) Kbals(2004)

Barandali 3 3 Barandali All khals are

khal, PurallO drying

khal. Nalun

khal

Mirzanagar 2 2 Mi,Lanagar All khals are

khal, Buri drying

bhadra khal

I
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According to local people, b~~ides natural drying of the khals, ~ome man-

made imervenliol1S are also respon~lble for (he drainage congestion. A good numb~r

of fish barricades and komar (accumulalion 01'brunches of tree in water \0 trap I,sh)

causes depo"il;on of silt on riverbed, It cal.l,ej decrease of width und depth of the

river. The number of fish barricades and kamar are ~hown in 'I able 5.3. This number

of fish barricades and kamar are enough 10 adJ uli'iicullics to the existing drainage

congeslion,

Table 5.3: Number offi,h burricade, and komor, in study area

Adi,'ilies TrillJ{lhini to

Saraskati(Chainage 83to 93

km)

Number offish barricadc(<;) 100

Nllmhcr komQr(s) 250
Source- ('EGIS, 2()(N

Water Jogging is a common phenomenon in lhal area where dwinage system,

become deteriorated. Data from lo~al people over the study area ghes evidence of it.

In thi, ,tudy, waterlogging condition is expressed through indicating the percent of

\vaterlagged area with resped (() the total area of the villages. Figure 5.18 de~cribe.,

the per~enl of waterlogged area of different year, over the ,tudy area.

According to the local people there was no wal~rlogged area in 1994 over the

study area. In every village, water logging has starled from 1999 (Figure 5.18).llut,

it was in a small sealc. From Figure 5.18, it is observed that the percenl or

waterlogged area increased sharply in 2000.The cause of Ihis ,udde~ i~erease of

waterlogged area in 2000 is thaI there \V3San abnormal l100d 0\ er the study area in

that year. As the drainage capacity has declined over that area, the tloodwater could

not drai~ oul properly. As a resull, a huge area became wal~rl()gged.
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Figure 5.18 indicates thut after dredging, water logged area over the study

area started to decrease. It means that after dr~dging. the drainage capacity of the

river "as impw"ing and as a re,ult, the logged wat~r started to drain out from the

area

Another remarkable feature of Figure 5,18 is that after flood of 2004 the

peT~enlagc of \vater logged area again increased Slgnificantly. Here, it should be

menlioned that when the survey was mad~, f1ood\~ater "a, not recessed completely.

It has been reporled from the local people that due 10 dredging the drainage capacity

was improving and as a result, t100d water of 2004 was draining: out quickly thun

before,

5.4.2 Impacts on I1shcric~

R,vcr geome!!) affects fisheries in various wa)'s hy affecting lish migration

route, fish habitats and by changing fish species composition etc. Besides these,

change of river geometry causes drainage congestion and water logging. Water

logging further causes fish loss due to inundation and fish diseases by dcgrading

water quality. Here impacts are shown mainly through representing the changes in

fish ~peeies composition and fish loss due to inundation.

The fish specie, uvailable o~er the study area in 2004 and before 1994 are

descnbed '[able 5.4. From Table 5.5. it is observed that some species are extinct or

not available at 2004, which werc available before 1994, Again, 'Jable 5.5 shows

that some species arc less available at present ~ompared to past, while some speCIes

are more available at present compared to past. Chital, Folio.Koi, Gule, Fcsha, Tenra,

Sing, Magur are less available at present compared to past. The species that <Iremore

available at present compared to past are Taki, ShoaI,Gatar, Puti, Khoh,ha, Chela,

Chingree, Bele,Boal (Table 5.5).

•••
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Table 5.4: Ayailable fish species in study area

Fish available before 199..\ Fish ." ail'lble at 2004

Kalbaus. Hilsha,Tapsi, RU1,Kulla. Rui, Kalla, Mrigel, Silver carp.

MrigcL Silver carp, Grass carp Taki, Grass carp Taki, Khalisha, Koi,

Khalisha, Kai, Magur, Sing, Shoal, Magur, Sing, Shoal, eJazar, Boal,

Gazar, lloal, Pmi, Bele. Telapla, Chela, Puli, Bcle. Telapia, Chc!a, Golda

Golda chingree chingrcc

Table 5,5: Status or availability of fish species

l'ish going to be extinct at Kalbaus, Hil~ha,Tap"

present

Rare fish or less available Chita!, folio,Koi, Gule, Fesha, Tenra, Sing,

fish at prc .•ent* compared jI..lagur

to past**

Increased culture fi8h Rui, Kalla, Mrigel, Silver carp, Golda, Grass

species " prcscnt* carp, Telapia,

compared to past""

More nailablc fish species Taki, Shoal,(lazar, Puti, Khllli~ha, Chela.

" present" clImplIred <0 Chingree, Bele.Boal

past"*

Prcsent*= 312004

Past~~= b~rore 1994

From Table 5.5. it is obser.ed lhat Kalhaus, Hilsha,Tapsi are going to he

extinct Ii-om the study area. By using local kno>vledge. CEGIS developed 3 matrix

(Tablc 5,6) to show ,arious factors affecting lh~ availability of fishes. From Table

5,5 & Tablc 5,6, it seems that due to reduction of deplh ,md ,alinity, some species

(e.g Hilsha and Tapsi) are becoming raTe or going 10 be extinct over the study area.

Table 5.5 also shows that practice of cultute fisheries has increased at present

eompar~d to pust.
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Table 5.6: Factors affecting the availability of fish

Fish Dependency Conditions

Hilsha Depe~dcnt mainly (In depth and salinity More if depth and

salinity is

available

Tapsi Dependent mainly on depth More if river

depth is mQr~

Pairsa Depe[1d~ntmainly un salinity MorG if river

salinity is more

SOUTce: CLGIS, 200./

Besides the changes of fish species compositiQn, Il~h loss also took place due

to inundation over the siudy area, According to CEGIS report, many ponds have been

damaged and Jishes escaped due 10 waler logging. -lable 5,7 shows number of

aHected ponds of the study area where fish Joss took place.

Table 5.7. Area and number of pond, affected by fish loss

VilIagcfMouza Nos. of affected ponds Area (hectare)

Mirzanagar 75 15.49

Barandali 100 9.32

Saraskati 9 1.01

Shahpur 25 2.17

Source: Upa:,la F"herles Office, Keshahpur, CEGIS, 2004

••••
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5.4.3 Impacts un water bod)

Change of river geometry results in water logging and long-term \\fater

logging condition creates adverse impact on water body Because waleT remains

stagnant and due to this ,\agnancy water hyacinth, grow there. Exce,sivc water

hyacinth alTccts the water body by reducing dissohed oxyg~n concentration. pH

level and increasjn~ dissolved CO, level.

Survey o,er the study area indicates thallhe water of river and b~cl area are

covered by water hyacinth. Aboye 80% of the river stretch are covered by water

hyacinth (CEGIS, 2004). During field investigation it was observed that a good

portion orbed area over the ,tudy area is covered with water hyacinths like a carpet.

According to local people, the ponds of the study arca arc affected by various

mean, aftcr \\(aterlogging condition has been started and lhey cannot usc this water

for household purpo,~g. The color or \'aler or somc ponds is becoming black; some

ponds re>ull in fish diseases while some cause skin di>~"ses to the people. Local

people informcd that due to stirring in household ponds watcr hyacinth could not

grow th~re. A small number of ponds beside the riverbank are affected by \Valer

hyacinlh. Percent of tolal numbers of affected ponds (black color of water, ponds

that result in fish diseases and skin diseases, affected by wuler hyacinth) are shown in

Table 5.8

Table 5.8: Status of affected ponds

Name of Pc~ccntl\ge (%)

village of affected

plmd(s) ane~

wate~ logging

condition

Barandali 75

Miu.anagar 60
Saraskati 80
ShahpUl' 80
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As sediments come from downstream; the particle size is small (silt and clay)

having mOre cohesiveness. This may lead to absoTption of contaminants and thereby

pollution of water. However no attempt wa, mude for further analysis about this,

Ch~mical tests of water quuhly parameter were not performed. In this study. impacts

on water body are de;cnbed by indicating the number of alTccted ponds over the

sludyarea.

5.4.4 Impads on wetland

Baors and beels are the lacustrine wetlands over the study area. Baors are the

ox-bow lakes fomled fi-om a c111-off channel in an abandoned section {Jr a river.

J'here are a good number of Baors in adjacent area of the Kapawhha river. In the

study area of (h,S sIudy. there is one baor named Mirzanugar baor, simatcd in

Mirzanagar village. Undcr a namral condition the baor~ are conncctcd to the parent

river during monsoon and get disconnected during dr)' season. During pre-water

logged condition, the Mirzanagar baor got connected with thc Kapataksha river

through a Khal in monsoon and became disconnectcd from the river in dry season.

But, at present due to water logging, this baor remains connected to the river

throughout the year.

Miuanagar baor was important to the local people for it's fish resources.

According to local people, a hllge amount ofnaturallcapture fish was available in this

barn dming prc-\vaterlogged condition. Rut, aller waterlogging condition started. the

amount of naturalicaptme fish has declined. According lO local people, at ptcsent

culture fishcries lire incre<Llingcompared to prc-water logged condition in this baor.

Beside these, during pre-waterlogged condition the area at the bank sidc of the baor

"as used for agricultural production. But due to water logging those area now

cannot bc used for agricultural production.

Beels are saucer like depre~sion and mostly overgro"l1 "ith marsh

vegetation, The energy and nutrients stored in \vetlands autotroph,; (such as plants),

direclly Of indlfcctly supply the needs of heterotrophs (such as animals) in wetland

related food chains; these animals often supplement the diets 01" humans (Sather and

Smith, 1984). During pre-water logging condition, a largc number of aquatic plants

••
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(es. Shaolo..Klllmi,PDdda, Shapla, Hydrilla, PlltDjhlljhi and many other~) used

to grow o~-erthe beel areas. lbosc cqUlltic plants vlerc the SOUlttS offood and shelter

of many aquatic birds, fim and alba animals including hlllJlllll!l (CEOIS 2004). But

due to water logging. the aqUlltie plants of the land hove been dtunllged. MOttOvtt,

during the field 5W'Ve)'it W1l5observed that II good portion of the bed ami is covered

by dense ••••'lIter hyacinths. ",,"hiehhave tumed the land of no use.
Earlier, ••••'hen tidal function Wft.'I IlCtive, 10Cll.I people were able to cultivute

crop in the bed IIJelI..But. lit pt'l:'eDt due to !he drninnge congestion. agricultumllnnd

of the beel remain, inundnted even during dry senson. Local people reponed lhat

!loom 1.25 to 1.5 feet of "'liter slMlb on the becl8JCll.. ~ 11 remdt. the}' cannot use

the land for crop production or any other pwposes. They reponed thllt \\llterlogging

problem swts lit post fllOl1SOOnlllld continue up to Janwtry.

5.4..5 Imparts on IId.1 condition

According to local people. at JlftSI tide used to arrive: up to Ihikltrg.tm(:ha

(upstream of study area). But, lit prrsent, tidlll influence is not obsero.-c:dlit the study-
•••

F"~ ~.19I;:O.,m1llm of ICdImem

Figure 5.19: A schcmB.tic diagram showing the change orlick at study IIIUI
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It was observed in Figure 5.2 that there is a hump on the riverbed and tide

cannot move upstream beyond this hump. The influence of the hump on tidal

condition over the study area is expressed in following diagram (Fib'Ure5.19) Figure

5.19a describes the normal morphological balance of the Kapamksha river. It

indicates that upstream fresh water flow pushes the tidal flow towards Sea. In the

second stage (Figure 5.19b) tidal flow (sediment laden'saline water) from

dov,nstrcam started to penetrate more upstream due to reduction of upland fresh

water flow. At this stage, sediment started to enter the river system from dOl'il1Stream

through tidal pumping system. In the third stage (Figure 5.19c) the high salinity level

facilitated the deposition of sediment at the location of tidal limit. Thus, gradual

sedimentation created a hump on the riverbed and as a result, the downstream tidal

flow could not move upstream area beyond this hump (Figure 5.l9d). From Figure

5.l9d, it is observed that the study area is located behind the hump. Due to this

location, tide carmo!arrive at the study area at present.

Due to the aforementioned process of hump foonation, the tidal range was

deceasing with time over the study area. Table 5.9 represents the tidal range of

various years over the study area. According to local people, during 1994 to 1999 the

tidal range was higher than that of2000 over the study area. Table 5.9 indicates that

there was no tide in 2003 over the study area. Tidal action was observed at Saraskati

and Shahpur after dredging (Table 5.9), though the tidal range was very low.

Table 5.9: Tidal range of different years at study area

Year Tidal range (m) Tidall'llnge (m) Tidal range (m) Tidal range (ill)

•• ., ., .,
Minanagar Barandali Saraskati Shahpur

1994 2.13-2.44 2.44 2.74 2.44-3.05 2.44-3.05

1999 0.91-1.22 1.22-1.83 1.22-1.82 1.22-1.82

2000 No tide 0.300.91 0.30-0.91 0.30-0.91

2003 No tide No tide No tide No tide

2004 (after No tide No tide 0.30-0.61 0.30-0.61

dredging)
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Water level data at Pazakhola (upstream of the study area) and Sagordari

(downstream of the study area) from November 2003 10 Jooe 2004 is plotted In

Figure 5.20. It is observed that water level at Sagordari has been influenced by tide

(though the tidal range is very low) from the month February 2004 due to dredging of

the Kapataksha river ((JWM, 2004).
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rigure 5.20: Measured water level data at Pazakhola and Sagordari
Source: lWM. 211114

5.4.6 Impads on navigation

Once upon a time, the Kapataksha river used to be navigable up to

Jhikarghacha (upstream of !he study area) and played an important role in inland

navigation of that area. Peoples were used to bring their saleable goods from

downstream river port to far inland area up to Jhikarghacha. "lberc was a regular

mooch round trip from Jhikarghacha to Kupilmnni (downstream of the study area).

Tahirpur is at up~tream and Sagardari is at downstream of the study area. So,

the study area is situated in between Tahirpur and Sagardari. Presently, there is no

navigation facility between Tahirpur to Sagardari (CEGIS, 2004). lbis indicates that
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there prevails no navigation facility along the river reach over the study area The

cause behind this is that water flow in this reach of the river remains very low during

most of the year. In addition to that the river is covered by water hyacinth densely,

which obstacles navigation.

Over the study area, specially during rainy seasoD, some cross navigation, in a

very limited scale, arc available in the khals and beds that are connected to the

Kapataksha river. Mainly COWl!ryboats are used for this purpose.

5.5 Relation Between Gwmetric Parameters and Environmental

Components

The previous sections of this chapter have presented the network showing

how the environmental components are being impacted due to the changes of

geometric characteristics of the Kapataksha river. '1bcn follo'l\'ing the network, the

impacts were evaluated, analyzed and quantified. Based on these observed and

analyzed data an attempt was made to anaIY7.e the pattern of relationship between

these geometric parmnetcrs and environmental components.

The network (Figure 5.1) shows that drainage congestion and waterlogging

are direct consequences of the change of geometry of the river. Due to this water

logging, most of the environmental components, like fisheries, agriculture, water

body and wetlands are impacted.

According to Rahman (2002), Figure 5.21 shows different orders of impacts

of any impact causing activity.

Impact causing
activi ' •

Figure 5.21: Direct and indirect impacts of any impact causing activity

Source: Rahman, 2002

Following Hgure 5.21, the impacts of the change of geometry of the

Kapataksha river that was shown in the network (Figure 5.1) can be represented in

following simple way (Figure 5.22):
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Change of geomctIy Drainage congestion
of the Kapotaksha and water logging

fiver
,

Direct impact

First part

Impacts on
environmental
components

Indirect impact

Second Dart

Figure 5.22: Direct and indirect impacts due to change of river geometry

5.5.1 Geometric Parameters and Water logging

The fIrst part of the Figure 5.22 indicates that the direct impacts of the change

of river geometry are drainage congestion and waler logging. Here the "causes" are

"change of river geometry" and the ultimate consequence is "water logging

condition". So, in this first part of the Figure 5.22, the dependent variable is

waterlogging condition and the independent variable is the change of the geometric

chanlcteristics of the river. Here the geometric parameters that are considered are

width, depth and conveyance. So, more clearly it can be said that waterlogging

condition is a function of width, depth and conveyance capacity of the river. For

building up the mathematical relation betwecn thc above mentioned parameters a

statistical tool, multivanable regression model is used here. To perform this task,

several steps were followed. At first, the adjacent water 10gj,>ingarea of the river was

identified (Figure 5.23). This stretch of the river, which is affected by water logging,

was again divided into several reaches. This division was made based on available

data of BWDB cross sectional station. Then for each reach, the average percent

change of width, depth and conveyance from 1994 to 2001 was calculated. After that

the average water logged area for every reach was measured from Figure 5.23. Thus

the data obtained by this process was uscd to develop Eq. (5.1), which is:

WA = 13Q + 13J X1+ 132 X2 + 13] x] (5.1)

Where, WA =water logged area in km2 for per km length of the river.

Xl = percentage change of width
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Figun: 5.23: Slatl.l.'lofnlTected ••••'lIter logged =in the)"l:ll1 2003
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X2 = pen:cntage change of depth

Xl = pel'\:cntage change of conveyance

Here, I3G,13],132,I3Jare the coefficients. The values are:

13~=4.85

131 = -0.01

132 = -0,94

133=0.97

Here the r-squared value is 0.98, which indicates a strong relationship

between water logged area and the change of geometric characteristics of the river

and the pattern of the relationship is like Eq. (5.1). Other statistical estimates

regarding this regression is given in Appendix B.

Here, it should be mentioned that the aim of presenting this reb'Tcssion Eq.

(5.1) is only that water logging condition and change of river geometry follows a

defInite relationship between them for a particular reach, Slit Eq. (5.1) docs not

represent the real value of actual water logging area. Because, all the independent

variables thaI playa significant role in creating waterlogging conditions are not

considered here. For example, meandering of the river has a significant impact on

creating water logging condition, which has not been considered here. Again, it was

observed that severe water logging condition started after flood of 2000, which was

caused by overland flow. So, this flood has also an important rolc behind the

magnitude of water logging condition. "Ibis parameter is also absent in this Eq. (5.1).

On the other hand the size of data is too smalL To get more accurate result and to

have a predictive model, data regarding both geometry of the river and water logging

condition should be large enough and accurate. Moreover this model is not capable to

show the individual influences of the geometric parameters on waterlogging.

5.5.2 Water loggingand Othcr Environmcntal Componcnts

In the second part of the Figure 5.22, it is shown that environmental

components are being affected by water logging condition. Here, it should be
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mentioned that environment is a highly complex and interconntx:led system. Here,

each environmental component is affecting and is being affected by other

environmenlal components. Com{Xmenls of the environment are intricately related

through dynamic interdependences (IUCN, 1991). When one component of this

relationship is changed or disturbed, the influence is manifested or felt in other parts

of the enviwnmental system (IUCN, 1993). It is not an easy task to represent the web

of their interaction in a complete manner. Figure 5.22 is a simple expression showing

that the environmental components over the study area are being impacted by

waterlogging. But, actually the environmental components are being affected not

only by waterlogging, they are also being aCfeded by themselves through their 0'1','11
interaction as well as the river geometry itself.

However, in the second part of the Figure 5.22, it is shown that water logging

is causing impacts on environmental components. There "water logging" is cause and

"environmental impacts" are the effects.

II was discussed before that water bodies over the study area are being

affected by excessive accumulation of water hyacinth. Excessive accumulation of

water hyacinth represents degradation of water body (section 5.4.3). Over the study

area, the way by which water logging condition causing excess growth of water

hyacinth is shown by following diagram (Figure 5.24).

Water Jogging Stagnancy of water

,

More growth of
water hyacinth

,

,

,
Water hyacinth

Figure 5.24; Feedb3ck system ofwaler hyacinth growth
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In Figure 5.24, it is observed that the way by which water logging is creating

water hyacinth is not an open system, but rather a closed one. In open systems, the

output has no influence on the input A closed loop system is a feedback system

where the inputs are changed based on the output (Bala, 1999). Here, in a closed

system water hyacinth, grown due to stagnancy of water, further increase their ma'os
by themselves. Because, it is capable of spreading at an explosive rate due to its

enormous reproductive capacity. Again when excessive water hyacinth accumulates

like a carpet, it blocks river flow. This leads to mOTC stagnancy of water, which in

tum causes more gro",,'th of water hyacinth. So, here outputs are dependenl on inputs

and these outputs have again an influence on inputs. Thus, this system is a feedback

system forming closed loop diagram.

Feed back system may be classified as positive feedback system and negative

feedback system (Bala, 1999). Positive feedback system implies the increase of

impacts. Here, Figure 5.24 is a positive feedback system since the growth of watcr

hyacinth is increasing at every step/phase of the system. So, if any intervention is not

taken to reduce waterlogging, then the rate of water hyacinth growth would remain

increasing which would cause morc degradation of water body of the study area.

Impacts on fisheries over the study area are analyzed in section 5.4.2. Here, it

IS observed that fish species diversity was more at pre-waterlogged condition

compared to that of after water logging condition. So, diversity of fish species over

the study area is reducing after waterlogging condition has set in.

From Table 5.5, it is observed that availability of some fish specics were

increasing whereas availability of some fish species are decreasing over the study

area after waterlogging. Thc fish species that are more available after watcr logging

are Taki, Bele, Kholisa, Put;, Chela ctc., which are mostly floodplain and beel

fisheries. Again the fish speeies that are less available or becoming rare are Kalbaus,

Hilsha, Tapsi etc. which are mostly revcrine fish species. The graphical expression of

this phenomenon is represented in Figure 5.25. The fish species, which are less

available after watcrlogging, are categori~-ed as type 1, and species, which are more

available after water logging, are categorized as type 2 in Fi6'llIe 5.25.
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Type-2 (Floodplain and Beel r.,"c,b)

Type.l (Riverine ri,n",i"s)

Water logging

Figure 5.25: A schematic diagram of chilllges offish species composition

From Figure 5.25, it is observed that at pre-waterlogged condition, type I was

dominating species over the study area. But due to water logging condition type 1 has

started to decrease, but type 2 has started to increase. TIlls indicates that if

waterlogging condition remain increasing then, instead of type 1, type 2 species

would be the dominating species over that arca. lbis means that the dominating fish

species over study area arc changing from riverine fish species to flood plain & beel

fish species with increase of water logging.

5.6 Necessary Measures to overcome the problem

After analyzing the environmental im\XI~tsdue to change of geometry of the

Kapataksha river, it is perceived that drainage congestion is one of the major impacts

which is responsible for creating other impacts. Overall study suggests that to get rid

of these problems, it is essential to improve the drainage capacity of the area. For this
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dredging of the Kapataksha river as well as conne<:ting khals (the khals which

maintain the hydraulic connectivity between low lands and the Kapataksha river

itself) is a must. People of this area also raised demands to the Government for re-

excavation of the river to get rid of drainage congestion. BWDB responded to the

people's demand for dredging oflhe river and proposed to dredge a length of 47 krn

of the river and the connecting khals (CEGIS, 2004). The dredging has started from

November 2003 and was continuing lIS the time of this study. Meanwhile, Some

improvements due to this dredging activity were observed during the period of

survey of this study. For ex(lltlple, the flood of2004 was more severe than the flood

of 2000. But due to dredging, drainage capacity of the river was improved and as a

result the flood water drained out quickly than before. Besides, traditional boat

navigation has also increased. Another important positive impact of dredging is that

tidal action has also started at some places. But it should be mentioned that dredging

is a short time solution for quick removal of logged water. Dredging as the only

means is not a proper and sustainable solution for this problem. There is possibility

of further sedimentation. Because tidal action has been started and sediment would

further enter by tidal pwnping process as happened before. So, long time solution

would bc to ensure upstream fresh water inflow from Ganges river through re-

excavation of Mathabhanga olT-take and other dead river reach connected to

Kapataksha river. But it is comparatively difficult to implemenl However, for

sustainable solution of the drainage congestion problem of the Kapataksha river, the

following tasks should be carried out:

• Re-excavation of all the khals, which maintain the hydraulic

connectivity between lowlands and the Kapataksha river itself.

• Continuous monitoring is required and further dredging is to be done

if needed to eliminate siltation that can occur again by tidal pwnping

process.

• As the downstream part of the river is tidal, tidal action should be

restored by tidal river management (TRM) intervention.

• There are several causes of unwanted drainage congestion, some are

due to natural proccsses and some are man made. It is necessary to

•
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build up people's united attitude for the removal of man made

obstacles like fish patta, Komar and illegal barriers! intervention from

the river width, which obstruct river flow.

• Water hyacinth causes blockage of river flow and adverse condition

on aquatic environment. Moreover, it can grow very quickly due to its

enormous reproductive capacity. Local people should be motivated to

clear offi! voluntarily, where possible.
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Chapter 6
CONCLUSJO'" AND RECOMMENDATIONS

6.1 Conclusion

Uprising of the bed level oyer a particular reach is a prominent feature in the

Kapataksha river, A huge sedmlentation created a hump on the riverbed from Trimobini

jD Sagal'dari. The depth, area and Callycyance of the river also has been drastically -

decreased from 1994 to 2001, which has caused the deteriontlion of drainage capacity of

the river, particularly over the ,tudy area. Deterioration of drainage capacity of the river

has resulted in wide spread drainage congestion to its adjoining area, specially. during

last few years. This drainage congestion [linher creates waterloggmg. D\le to prolonged

"alerlogging. varioLls types of cnvironmciltal degradation are taking place over the study

area. Thc major obscrvations of this study are as follows:

• The high salinity level in thc rivcr facilitates deposition of sediment at the

location of tidallimit and this, gradual sedimentation created a hump on

thc riverbed from about 70 km to 105 km along the river reach (Trimohini

to Sagardari).

• During the period or 1994 and 2001, the cross-sectional area orthe river

decreased about 86% to 95% and the conveyance dccre~scd 96% to 99%

over the study arca. The width and avcrage depth decreased about 15';;" to

58% and 84% to 88%, respectively along the river from 1994 to 2001.

• Changc of river geometry resulted in the deterioration of the dramage

capacity of the study area. Wjth the decreasing of depth and width of thc

rivcr all the khals over the study area are drying \~hlCh further creates

severe waterlogging. About 55% to 77% of thc total areas of the villages

over the study area were waterlogged in 2000,

• Prolonged waterlogging condition created advcrsc impact on othcr

environmcntal componcnts over the study area. After waterlogging

condition has set in, divcrsity of fish species over the study area is

reducing. In addition WIth reduction of fi,h specics, the dominating fish

species ovcr study area arc changing from riverine fish species to

,-
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floodplain & beel fish species with the increase of water logging In

addition to these some cultured ponds and ghcrs were subjected to I,sh

loss due 10inundation.

• Due to waterlogging the amount of capture fish ofbaor were declined antI

aqllatic platlts ofbeeJ area were damaged: .Moreo~er due to stagnanty of

\~ater a good portion oflhe river stretch and beel area "ere co\ered by

dense waler hyacinth.

• Accordmg to the local people, about 60% 10 80% ponds of the study area

were affected by various means after waterlogging co[u.btiol1 has set in

and they could not be used this water for household purposes.

• Tide used to arrive up to Jhikarghacha (up stream of study area) in the

past. But at present tidal influence is not observed in the study area

• At past the Kapataksha river played an important role in inland na~igatlOn

of that area, But at present there prevails almost no navigation faclhty

along the river reach over the study area due to mainly very low now of

the river and presence of dense water hyacinth.

6.2 Recommendations for further studies

The recommendations for further studies are as follows:

• To buihlllp a predictive mathematical model to compute the waler logged

area by using the geometric data of the river.

• To analyze the impacts of water Jogging on agriculture and salinity,

• To analyze the impacts or re-excavation of the Kapataksha ri'er on

environment.

..
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Table A-I
Criteria for evaluating EIA methodologies

1. Assessment method should recognize the probabilistic nature of effects.
Environmental cause-cffcct chains are rarel} deterministic because of many random
factors and llncertain links hem'cen conditional human activities and states nfnature.

2. Cumulative and indirect etTeets are important, although there arc obviously limits 0
the extent to which the} c;m be considered. Natural systems are highly interrelated.
and a series afminor actions may have significant cumulative impact. Indirect effect
may be cyclic due to positive or negative feedback.

3. A good methodology should reflect dynamic environmental effects through
capacity to distinguish bet,veen short-term and long-term effects. Impacts may vary
over time in direction, magnitude, or rates of changc. 1 hc largcr systcm itself may bc
in ecological or social flux, and decision makers havc timc horizons of varyin
Ienb'1hs.

4. Decision making nccessaries encompasses multiple objcctivcs (or multiple values).
Assessment mcthod should include the diverse elements of environmental quality:
maintenance of ecosystems and resource productivity; human health and safet};
amenities and aesthetics; and historical and cultural resources. Environmcntal value
can be divided into three types: social nonns, functional values (environmental
services, e,g., fisheries), and individual preferences. In addition, a good asscssmen
method should recognize other societal objectives, such as economic efficiency
equity to individuals and regions, and social well-being.

5. Environmental assessment necessarily involves both facts and values. Values ente
the proce~s when deciding which effects to cxaminc, whether an effect is good 0
bad, and how important it is relative to other effccts. Methods should separate fact
and valucs to the extents possible, and ideotify explicitly the source ofvalucs. Where
the influence of values is obscurc, the analysis itself may become a source of conflict.
Undcr optimal Conditions, results should be amenable to a sensibilit} analysis ~~her
alternative valuc judgments are applied to a set offactors.

6. Jt is also important to considcr whose values enter the analysis. Assessmen
tcchnique~ should encourage a participatory approach to incorporate the multiplicity
of value~ provided by the public as well as by expert from varying disciplines an
interest groups. Lack of participatory by kcy factors can mitigate the usefulness 0
assessment results.

7. With all other things held constant, the best decision process is emdenl in it
requiremcnts for time, money, and skilled labor. Increased complexity is justille
only when thcre is a sufficient increase in the validity and decision-making utility 0
the analytical results.

I
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Figure A-I" Scena "no of flood of2000(. ,ou,re: SIVA/C, 2000)
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Water logged Area of various villages of study area

Name of Village: Barandall
Total area of Barandali ••1176 acre

'10Of
Iwater
logged
area with

alit' respect
Logged o total

Year A~. .~.
1994 , 0.00
1999 , 0.00
2000 '" 63.7

'''' SO, 50.1
2004(afte
dredQi~ '"' 25.51

2Q{)4(a~~
flood '" 68.0

Name of Village: Mlrzanagar
Total area of Mlrzanagar=1127 acre

~, ater ~a~Logged ater
rea logged

sr" with
rnpect
to total,~

" , 0.00
1999 , 0,00
2000 "" 66.55
2003 "" 57.68

004(afte
dred In '"" 35A9
2004(afte

'004 '" 62.11

Name of Village: Saraskilti
Tolal area of Saraskati =121 acre

., Of
water
logged
area with

ater respect
Logged to total

Year Area .~.
1994 " 0.00
1999 , 0,00

2000 '" 49.59
2003 4 37.19

2004(afle
dred in " 20.66
21J04(afte

flood '" 49.59

Name of Village: Shahpur
Total area of Sliahpur=208 acre

." ater Of
Logged ater~.logged

area with
I'I,!$pect
o total
area

"" , 0.00
1999 , 0.00
2000 '" 52.88
2003 '" 43.27

2004(afte
dred in " 28.85
2004(afte

flood '" 53.85
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Mouza wist Awrage Waterlogged Area in 2003

h

Moun name

2.15
1.3
0.89
1.52
0."
0.91
0.55

verage
aterlogqed
rea Km

'.0
'.0
0.87
'.3
1.65..,
1.65
1.15..,•.,
1l.06
0.'
1.15
0.••
1l.66
0.14
0.0
O.
1.15
1.98
0.531
1.98
0.531
0.201
OA
0.0
0.'
O.
1.3
2.15
1.52
0.31
0.55
0.'
1.32

1m
I.~
hand,a
atbarl
arolia
Irzana a.
arolia
ha ur
arandall
lnana ar
alta Na ar
hah ur

h "'u"'
hlttra ara
araskatl
amkrishna II
hah ur
o ena
aha ur
ashbarla
ahe ur
ashbarla
ate ur
obinda ur
harma ur
irn ur
hln ra.~.
handla
rlaiIDana ar
a aroar!
ehal ur
omlm IIr
a ahatl
Ishna ur
handia
rishnana ar.~.,~~
a ardarl
ohadeb IIr

•
omlm ur

Moun name

4.87
0.'
0.'
4.87
0.15
0."
0.87

'.63
0.76
'.66

••••0.351
0.50

verage
aterlogqed
rea Km

2.111
0.50
2.111
ll.$ll
1l.921
1l.12
0.61
ll.n
2.15
1l.1I3
2.15
0."0>,
1>0
0.51
0.17
'.9
0.92
0.20
0."
'.50
11.11

0.'
0.711
0.',.

11.11
3.66
2.115

urandar ur
a'a ur
urandar ur
a a ur
hlnikati
ohatabna aT
aoali
nuall
alia
narali
011.1
adl ur
oklar ur
oalbarl
ohadab ur
ushur
ZZilI ur
aeh ull
ollik ur
halla
anuar
h••
onohar ur
ural Khall
onoha IIr
ZZI' IIr
ho •
hashal IIr
I dana
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atElrlogg&darea geometrle eharacterlstlcs which WIS"sOldfor developing Eq (5.1)

ale ellarea
O.489112606
4.885862451
2.79138349
2.56496636
1.99997666

% change of
width
4.3189368

-4.0143964
_5.0264550
-36..4396654
_5lI.615478

% change of
cony
17.6941349
-0.96608148
-59.8178383
-85.8387318
-85.6411718

% chaogeof
de th
12.64379
-0.9660814

_59.8778383
-85.838731

-85.6411718

latistical estimates regarding the Regression Eq. (5.1)

Ill; Sguare

d1 SS
9.84474328

1 0.2200687
10.0848120

MS
3.26158109
0.22006117

F
14.911617$

I nlflcanr:e
0.18758395

Cordr~lents SlandardError tStat P-vtllue Lower95% U r95%
4. O. 10.5 O. -0.9 10.71
O. 0,0 -0.1 0.91 -0.2 0.2
-0. 0.1 -6.6 O. .2.7 O.
0.9 0.1 6.6 0.1 -0.8 2.
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[nundntcd house during .•••'3terlogged
condition
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Inundated homestead during WlltCriOgged
condition
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Khals nfTedoo by dense WDler hyacinth KI:Ws affected hy den.<;c WlJItt hyacinth
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Beds llI'al llffectcd by wntcr logging and "'liter
hyncinth
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Poopte are fishing in inundated bttl=

-

,
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-.- ---
,

-

The K:tpotllksho river affected by ""lIler h)'tlCinth



Appendix D

..

,



A sample of questiunnaire is as follows:
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'" FO - FI - F2 - F3 - F4 -~lI>:»8

~"'lolo

~ooo

'l."O~

~o,,~
~Q()8

~ I (Geometry changc- "I"ll 'fiR "I~ 1!>1'l":IlW!IWater logging "l1l evolution _ >flf1l ~ ~)",.,i~.•",i """" ~ ~ ll'R"'l'ful ~ 1.!f1:'R>l'~r ~ >fRO! """~ Wft 1
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8 I '1t'f ~ (water level) umrrn ~ ~ ~'l"~~ ~ ~ "!fu'IFl ~ (water level).

water level
('1'1
A=

Are.
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)0 I IJradging 'l'lffil1R"l Cllftm <>!'ilrn~ ~ "lIDi. f.J 1

"') "I1f.1~ 'IT, "l1 "lflml <Ri! ?

oj)9f1f.!~m'"~~'m" IMIiWft ot1f.f~ I
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'" ("!f.!"l1"lT>mr ~ infmstructun: - <!Ill ~)"WIt 'Ill> ~ <!I ~ C'fiF! ftt ('it~I~) >rtf.!'11 'If'ml
llFiJ '1Tlft w.n !

'" I ~ ( -.mT 'tJ'ii! ~ ~ ) \'l't'l '11fil'!I'm! f.j; f.j; 1ll«t (Way) ~ <!I~ "Ill"t"ffil>It'ffi 'l'3 ~ ( "I1"PI1 <!I~
"'"'l f~)

<t I Baor ('It<9\ji)mor1f.jI ~ (Connected) ~ ~ ~~ !~ c"(OIJf<!; H,","'~1! 'IW 'ft'!ll' ~ !
~ ~ "J.fof'1 ~ 1'* !



~ I (-..m 't008) Dredging-"1l1 V"t'l"i1f.r ~ C'J'f'!~:

'l') mrt'lfu~
'I) "'1W'rlr'I1'm'1~",., "J.>l'Wl '<I'l'!'RI 0fI~ ~ 1 ('l'<.~)

~I~ ~'Il'mI 'tt>f "1~~~'>flOO'C'f$W "1<R"',""'I~'I'ffifI~~'It'm~I

>t1"I M ~ ~ ~"fIi!1"*l~ ~ ~-m

1""""0''''''''' 1----
~"fr-lTlffil't ~ "'"II"jt1lll ~ _
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I~
I~1-""'-===="""'====

It IDrudging ""'"" "I't"I r;<I'R~ '1'l:mI 'lI ","II"1tM .'tJilIil ~ "l'lml f.l>7 >WI'!'VI O/Wli ~ ~ ~ 1
(No.1 area)

~ I 'l'~"fli!1 ~ f'rf5:!".t~/1lf"I1"tll (wetland) oa <f1Rllll~ 'IR (water qualty) ('1'l'iI"'WI) C'<l~ 'OO;if.I
~mDl.l

~t_



~"tl'R (kg)
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8 I Inundation-.!I1\ 'R"I ~ ~ 'I1'ii 'lI'l' ~ RtT ~ I

INo,:",al Condition
'I'lJl "008

[



"

"Iwet land - "HI "IWO.'l ~ """" (~~ m )

'IIwr~(culturc)"1ID81 «"'l_~ (Caplure)~~~ I
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