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Abstract

The Padma River is highly dynamic and meander in nature. Bank erosion severely
affects the socioeconomic condition of the affected reach and not only causes
sulfering 10 the people living along ils course but also national losses due Lo loss of
cultivaled land, setilements, commetrcial cenlers end infrestructures. The present
research tries to understand the bank erosion of Mawa- Dighirper reach and its present

and future socioeconomic impact

In the present study, a large number of good quality digilal dala have been prepered
from saicllite imageries and (hese data are used to evaluate the channel shifting in Lhe

study reach.

The income level of about 70 percent respondents has become less due to change in
their working envirommeni. Aler displacement 28% became day labor, about 16% of
the affected are adopted lainpo and bus driving, 16% starled to wotk in the garments

and ¢old storage factories.

A total of 78 percent of the households reporied having been displaced by erosion at
least onee; out of them, &) percent household reported multiple displacements. Eighty
¢ight percent affectad household migrated and resetiled at the adjacent villages and
unions. The aflecicd people have a tendency and attitude to romain close w their

homestead, relatives and surmoundings.

Most of the School going children gave up their studies forever due to schoot shifl.
About 66 percent of the respondent reported that the educational facilities were
deteriorated.

The sinuosity of Lthe recent active bend is 1.02. A Hickin and Nanson type empirical
model for the estimation of bank erosion rate was tested in the present study reach. It
wis observed that the co-cfliciemt of erosion and exponent values for positive trend
are 229 and §.71, respectively and the co-efficient of erosion and exponent values for

negative trend are 1280 and 1.77, respectively.
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The: satellile imageries of 1989 to 2006 indiczic thal, the left bank of the Padma River
at Mawa- Dighirper reach is severely affected by erosion. Lohajang, Teolia, Dighirper
and Hasail-Banari union are almosi disappearing and 1Jhaida union become extinct
due to bank erosiom of the study reach. In the time span of Lhe last 17 years the
concerned area of the study reach decreased by about 40 km?, Seven hundred and hify

crore taks at land value have been lost due to erosion.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

The main rivers such as the Jamuna and the Padma grasp thousands of heclares of
Moodplain every year making Lthousands of people homeless and destroving valuable
infrastrucrures.

The Padma is one of the three major rivers in Bangladesh and one of the longest rivers
in the Sub-Continend. Two hundred and (illy million people of India and Nepal live in
its calchment area. More than 20 million people of Bangladesh also live in the
catchment area of this river (Kalam and Jabbar, 1921).

Two principle resources of Bangladesh are ity land and its people. The rivers have
historically played a significant role in the lives and living of people m Bangladesh.’
Each year, severe bankline erosion deprives thousand of houscholds of their only
source af livelihcod. Thus, the socio-economic consequences are far reaching and

cfien encrmous. i is mostly permanent and most ofien, long term {Elahi, 1991}

The erosion and shifling of rivers in Bangladesh have long been a dominant
cnvironmental problem affecting a sizebie population (Elahi, 1991). The loss of land
due to ercsion of river and consequenlly dislocation of population has serious
problems on the socio-economic sphercs (Chowdhury and Kabir, 1991). Peaple
displaced by erosion sufTer physical, emoticnal and [inancial losses, as well as a loss
of land and livelihood. This study is iniended (o estimaie the bank erosion of the
Padma River at Mawa-Dighirper reach by applying remote sensing and GIS and to

assess its socio-economic impact.

The Study area is located in the middle part of the country and north-westem part of
the Munshigan) districl. The leNl bank Noodplain of the Padma River is predominantly
agricultural land. The loss of agricultural langd and homestead area due to bank erosion
is very high in the study area. Tt has devaststing eflocls on the pecple of these arcas. It



sweeps away houses, trees and other langible goods. The socio-economic condition of

these areas is severely disturbed by the present simaticllm

Table 1.1: Some key characteristics of Ganges and the Padma rivers.
{Source: Sarker et. al, 2003 and CEGIS, 2007)

Parameters ' Ganges ' Padma
Catchment area (107 km’) _ 1000 1573
Average annual rainfall with in the . .

catchment {mm) 1200 : 1450
Average annual discharge (@’ fs) 11000 ' 38000
Sloge (cmfkm) ] 0.5 . {1.5

Total sediment transport (M tons/y) ' 550 - AHX)

Total material transport (M tons/y) ' 195 ' 370

Red material size (Dsg) (mm) . .15 . 0.12
Planform Wandering Wandering |

Locally the lowermost reach of the Ganga downstream from the off-mke of the
Hoogly River in India to the confluence with the Meghna at Chandpur, is known as
the Padma River. This River can be divided into two distinct reaches, which are
hydrologically and morphologically quite differem fom each other. The upstream
reach streliches from the off-lake of the Hoogly to the confluence with the Jamuna at
Aricha. The downsiream reach extends from Aricha o Chandpur and caries combined
How of the Ganges and Jamuna rivers, The length of this reach of the river is around
190 km. The annual average [low of the river is 30,000 m*/s and reach averaged width
of the river iz over 10 kom but varics from 2.5 km Lo 20 km (CEGIS, 2007}, However
the variability of chamcteristics of the major rivers in Bangladesh can be seen in
Table 1.1.

The Mawa- Dighirper downstream reach is the area of concem at the present study.
The study area of Mawa-Dighirper reach is the worst experienced of severe river bank
¢rosion. Severe river erosion created population displacement in Lthe year of 19935,
20040, 2004, and 2005,



1.2 Objectives of the Study
The major objectives of the study are as follows:

1. To assess the magnitude of river erosion of the Padma at Mawa-Dighirper
reach.

2. To develop bank erosion map ol the study area.

3. To evaluate the socio-cconomic impact of the bank erosion.

1.3 Justification of the Study

Erosion cannot be completely avoided, but damages from severe ercsion can be
reduced if effective erosion prevention scheme is implemented. This can be achieved
if Lthe sufficient erosion related information is acquired. Prediction ol usmg GIS &
RS is available now. Use of GIS and Remote Sensing will provide supplementary dala
in erosion for such analysis and will Jead to easier interprelation and understanding of

the elfect of erosion and charecteristics.
1.4 Organization of the Theals

Chapiers two and three mainly focus on the literature review and methodology of the
sludy. Chaplers four and [ve explain the resulis and discussion of the research.

Finally, conclusion of the sludy is summarized in chapter six.



CHAPTER TWO

LITERATURE REVIEW

2.1 River Erosion

River bank erusion is an annual phenomenon in Bangladesh and the country is located
in a iarge floodplain delta complex of three mighty rivers - the Ganges, the
Brahmaputra and the Meghna (GBM). River bank erusion is a frequent natural
disasler in Bangladesh. Due to river bank erosion, people are displaced and it creales
social and economical problem in Bangladesh. The literature review is primarily

direcicd 1o an overview of the history of erosion and its present stats in Bangladesh.

Bangladesh is a country of more than 120 million people with 90 percent dependeni
on agricutture {BRS, 2001}, In a typical year, one Gifih of the total 147,570 km® of
land in the country is severely flooded; and about 2400 km of bankline annually

experience major erosion {Islam, 1985).

Currey {1978) identified 66 out of 462 upazilas of the country as affected and likeiy 1o
bank erosion. Thus, in 1984-85 alone, erosion took place at 285 localities of which 38
were in the Brahmapuira floodplain area; the Ganges caused at 30 places; the Meghna
at 6 places; and the Teesta s 8 places and other minor rivers at 201 places {(Holiday,
1%86). Bangladesh Water Development Board (MPO, 1986) has estimaled that about
1200 km of river banks in Bangladesh are under active erosion of which more than
500 km face severe erosion problems which, of course, differ from river to river and

reach Lo reach.

Under the Riverbank Erosion Impact Study (REIS} program Elahi (1991} observed
ihe bank erosion problems of Kajirpur on the right bank of Jamuna River at the upper
stream of Sirajganj town for the period 1983-86 and Kajirpur had been 1oully eroded
away in the period between 1980-84, This might be cxplained as westward shifting of
the river Jamuna through erosion that might had been responsible and was evident
from the study of Hossain {1984) also. Again, on average of bankline shifi at 220
meter per annum continued for few years and this way abruptly changed into an

accelerated rate. This was commensurate with estimaic of average annual e of 245



meicrs by Khan and Rashid (1985). The 1984 flood was responsible for acceleraled
bankline erosion. During 1984-87, a total loss of 969 meters of bankline in the Meghi
villape of Kajirpur was encoumered. The net result was the destruction of the
embankment by Bangladesh Water Development Board (BWDB), nearby setilements
and crop lands. With the persistent erosion, the loss of damage of properties, roads
and human habilation in general were remarkably high. LR (1983) remarked that in
the- south-eastern delta of Bangladesh between 1940 and 1963, about 1077 km” of
land eroded. The valuable land was lost and replaced by new accretion which was w
b reclaimed. These simullaneous processes of erosion and accretion caused untold

human sulfering and economic loss.

The unique natural setting of Bangladesh in thc South Asian Sub-Continent and the
characteristics of tropical monsoon are greatly responsible for flood, riverbank
erosion, sedimentation and population displacement in Bangladesh. In Bangliadesh,
river bank erosion is closely related 10 the mapnitude of lood and bank materials of
alluvial character, Rivers [lowing through these loose alluvial soils carry most of the
eroded materials as sediment on their way to the Bay of Bengal (Elahi, 1991 & Tslam,
1994),

Elahi {1991) discusses that one of the worst affecied coastal islands from erosion had
been Sandwip. Its area was 1080 km® in 1780 and 575 km® in 1916, the area has
reached to only 238 km® in 1940 and now the area had reached to less than a half of
the size. Apart from these, Bhuapur (Tangail), Nagarbari (Pabna), Hijla-Mehendiganj
(Barizal), Harapacha and Gangachera (Rangpur) and few other were also badly
affecled by bank erosion.

Since the early 1990s, erosion has been occurring along a 20 km long streich of the
Padma River very close to Faridpur town. Sarker (2003) estimated that every year the
river consumes about 60 hectares of land. Length- average bank erosion rates during
the pertod 1984-1993 are found to be much higher elong the Ganges and Upper
Meghna rivers. This rate is an indicator of the characteristics of bank materials and
river Mow play vilal role in erusion. For example, the Moodplains along the right bank
of the Jamuna River are older than those along the leRt bank. Though a long term
wesiward migration trend is present, the bank erosion was higher aleng the le {(easi)
bank during widening phase of the river. Similariy, the Mood plains along the left

5



bank of the Padma and Lower Mepghna rivers are older than those along the right
bank, and the length averaged bank erosion rale was lound to be much higher along
the lefl bank.

2.2 Population Displacement

Fopulation displacement due to flood and bank ercsion is being considerad as one of
the major contribules to landlessness and impoverishment of rural population. Ahmed
{1991) made a detail study on population displacement in Kazirpur, Sirajganj and
found that 461 houscholds out of 673, experienced displacement due to {lood and
erosion hazards that took place mainly during 1980-86. Due to river bank erosion
hazard, movement of houscholds not conlined within the same mouza (village) alone.
Although 36 percent households were found o have moved within the moura, 44
percent households moved to different mouzas.

Meskah (199!) conducted questionnaire survey in Kazirpur on the population
displecement due to river bank erosion and found that about 55.7 percent of the tolal
displaces moved within Lhe same mouza, while 44.3 percent went 1o different mouzas
other than their own. Only 25.9 percent of the tolal displaces moved more than two
miles from their original homestead while, about 65.4 percent moved within a mile.

Elahi (1991) noted that 372 m of BWDBE embankment in Sariakandi, Bogra were
ercded in 1978. The erosion was active and presently, each year about 70 m of the
area was being swallowed up by the river. The very presence of the hundreds of
uprootexd families on the 8) km stretch of the BWDB from Kazirpur to Chouhali via
Sirajganj alone testified the magnitude of Lhe problems in the mid-Jamuna [(loodplain.
About 8,000 squatting households had been living on the embankment (Zaman and
Babu, 1985). They were uprooted from the villages by erosion over the last few years.
In Kazirpur, 23 percent of its tolal area was eroded during early 1980s. Eight mouzas
and the Thana headquarters of Kazirpur were ernded away since 1980. About 46
percent of population experienced displacement during 1980-86 and 42.% percent of
displaces experienced dislocation for more than fours times. It has been estimated
aboul 18,000 people were displaced due to river bank erosion in Kazirpur thana
during 1974-1981, of then little over 12,000 had stayed in the same union on the road,
embankment and khes lands (Hague, 1983).



23 Socio- Economic Impact

The river bank erosion has resulted in many farmers lesing their cultivable lands
while enly few of them could acquire re-emerged lands, Only ihe landlords “using
their economic, social and political leverages, can even profit from the fluvial-
geomorphic process by asserling control of newly emerged alluvial and incorporating
them into their landed estates” (Romanowski, 1987). Halli (1991) and Haque (1986)
has found that the erosion hazard in Kazirpur thana aceounted for a loss of land to one
third of the displaces. The displaced landlonds may find the riverbank ¢rosion as an
opportunity to expand their landholding ar the expense of the poor and the belpless
displaces, who lost whalever little land they had (o the erosion,

Hague (1997} mentions the three common effecis of erosiom induced displacement
which inlluenced the well-being of family members: 1) a severe cut in their standard
of living, 2) the occumence of mental illness in the family, and 3) the loss of valuahle
assels. The socio-economic impect of riverbank erosion of the Jamuna at Karirpur has

been studied by Chowdhury and Kabir {1991).
2.4 Shifling Characteristics and Erosion Prediction

The ratie of radius of channel curvature to channel width plays an important role in
deiermining the rate of channel migration. Hickin and Nanson (1975) showed that the
rale of channel migration in Beation River (Canada) reaches @ maximum value where
the radius of channel curvature to width approximately equal 1o 3. The mate of channel
migration rapidly dectine for bends with values of channel curvature o width ratio

greater or less than 3.

Hossain (1991} conducted a study cn the shifiing characteristics of the Ganges River
and noted that the bankline of the Ganges within Bangladesh was unsisble. For a
single bank, the maximum erosion was approximately 145 m per year on the $efl bank
and the maximum deposition was approximately 220 m per year on the right bank
between some sections, All other sections in the reach experienced either erosion
and/or deposition 1o varying magnitude. Another investigation on the river bank
shifling of the Ganges River ai Godagari, Rajshahi using remote sensing techniques
was made by Kamal and Jabber (1991). The investigators concluded that erosion
occurred at Godagan due to the shifling of the river al (he up streem at several points.

7



The shiling was a result of the increasing meandcring {sinvosity) of the Ganges

River.

At the same time Bhuiyan et al. {2000) also studied and found the change of physical
charactenstic of the Padma River and their impact on surrounding wetlands using

remole sensing and Geographic Information System (GIS).

The Ganges is a wide meandering river having tolal lengih of 2600 km of which only
last 230 km lies in Bangiedesh. Rahman et al. (2007) shows that the sinuosity of the
river varies from 1.18 to 1.31 except the most downstream reach before meeting with
the Jarmuna at Aricha. At the downstream reaches river is mildly sinuous having
sinugsity of around 1.06. The meander wavelength varies fromn 15-30 km; where as
averape width of Lhe active channel is around 3 km. The length of one wave along (he
curvilinear meander path of the Panka Narayanpur reach is 20 km and minimum value

of radius of curvature is 3 km. The sinuosity of such a meandering channel is 1.29.

IInder Jamuna Meghna River FErosion Mitigation Project (JMREMP), Center for
Environmenltal and Geographic [nformation Services {CEGIS) observed and predicted
the crosion afong the bank of Padma River. During the last three and half decades
(1973 w 20Q7) the net ercsion alang the 100 km long Padma River was about 31,000
hectares. The rate of net erosion aleng the Padma varies over time. For example, the
rate at which Lhe Padma River is widening increased from 160 m/year in the 19805 o
230 m/year in the 1990s. Recently the rate of widening reduced to 130 m/year. It is
predicted erosion yulnerable lands along the Padma River about 62 hectares land area
{with in the range of 50% probability) at Mawa- Dighirper reach for the vear 2007
and about 660 heclares of [lood plain along the Padma River will be eroded in 2007.
The wulnerability of different types of infrastructures like land, settlement, road,
educational institwtions, commercial places, health center, government and NGO
offices ete, has also been assessed along the Padma River (CEGIS, 2007).

2.5 Summary

The literature review discussed only history of erosion and its socio—ecomomic impact
in the main rivers of Bangladesh. The literature review emphasis mainly on lhe
displacement and socio-economic impact of bank erosion with a timited emphasis on

prediction of river bank erosion. From the literature review, it is concluded that scarce

8



researeh work had been done along the present study reach in Padma River. Recently,
CEGIS observed and predicled (hat during the last three and half decades {1973 to
2007} the net erosion along the 100 km long Padma River {Aricha (o Chandpur) was
about 31,000 heclares. CEGIS also identified the most wvuincrable location of the
reach is Hasai! - Banari arca. So a complete study is required for the understanding of
overall situation of the study reach. The preseni study assesses Lhe bank erosion of the
Mawa- Diphirper reach and #s present and future socio-economic impact as well as
predicts the erosion along the Hasail-Banari reach (most active bend). The present
study will be helpful for conducting future development action and policy formulation
relaled m bank erosion,



CHAPTER THREE

METHODOLOGY
3.1 The Sctting

The study area, Mawa-Dighirper reach along the Padma River under Munshiganj
district is one of the erosion affecled region of Bangladesh. From the reconnaissance
survey and literature review, it is also found that the characteristics of erosion of
Mawa-Dighirper reach are almost same with the bank erosion of other pans of
Bangladesh. So a bank erosion stody on Mawa-Dighirper reach using GIS and
Remaote Sensing will be a representative one.

In selection of the study area, availability of Satellile images of the area for the

required time period is also essential. In (his espect, Mawa-Dighirper reach is suitable.

More over in the case of other study relaled information, existing communication
system and assistance for GO and NGO Mawa-Dighirper reach is snilable for

conducting the research work. ‘
A1 Reconnaissanee Survey

Reconnaissance survey s essential for conducting a research, for understanding the
magnifude of river bank erosion and its impacts on socto economic condition of the

concern area. It is also essential for setting an outline for the overall study.

For this sludy, a reconnaissance survey is conducted with the individual respondents
and at the same time a number of respondents also interviewed for the variation of thel
study. The objective of the survey was to quickly obtain the basic information and
developing the overal! understanding about the area. The formal questionnaire was
designed in an vnderstandabie manner that is relevant 1o the impact on socio-
economic due $o erosion, farmers' cireumstances and sensitive local issues related to

erosion,
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Figure 3.1: River Syatem of Bangladesh showling the Study arca.
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Economic losses are calculated in terms of losses of land values under difllerent uses
and losses of property values (infrastructure, crops and livesiock) while social losscs
are quantified in terms of the number of people displaced by riverbank crosion,
Finaily, the socic-ecomomic impacts are assessed based on the survey dala and

TEpaTs.

In additicnal (o this, informal discussions were conducted with ofTicers/engineers of
Bangladesh Water Development Board (BWDB), Center for Envirommental and
Geographic Information Services, the agricultural cfficers of the concern area, and

some aged experienced people about the existing situation of the area.

313 Sampling Techniques and Dexign

Random sampling technique has been applied as sampling procedure. Households anc
congidered as the sampling unit and each interviewed person of the household is the
respendent. The househelds who are more or less affected also comsidered as the
respondent. Almost 50 Na. of sample was distributed randomly out of 4,800 affected
households for all the villages of Mawa-Dighirper reach.

This study is based on both primary and secondary data. Primary data were used for

socic-economic impact evaluation and secondary data were used for erosion analysis.
3.3.1 Primary Date Collection

A semi-structured queslionnaire was prepared to collect be primary data. The
questionnaire was prepared considering the objectives of the study, mainly to evaluate
the socio-economic impacis of bank erosion. In this regand, selection of the
interviews, allected people are given more emphaesis. And the age of the intervicwers
were nat less than 50 years, becanse the questionnaire was used to obtain information

on the situation of the study erea in the past.

Focus Group Discussion (FGD} is conducted o collect qualitative data and
information regarding socio-economic impact of bank erosion. FGI)s can be a
powerfiti research tood which provides valuable spontaneous information in a shori

period of lime and at relatively low cost (Khan et al., 1991).
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A good size for a discussion group is between 8 to 1§ participants per session for the
study (Debus and Novelli; 1986). During this study, some focus group discussion
¢omsisted of only 6 participants who still provided vaiuable information. The chosen

number of session is fifieen; 50, around one session is conducted in each union

because the study reach have thineen affected unions.

Grain size is one of the prominent faclor for river erosion, 5o it is necessary to know
the grain size distribution for understanding the river erosion. In the present research

sieve and hydromeler analysis are used for grain size distribution.

332 Secondary Data Collection

Secondary dale end information that helps the socio-economic analysis were cotlected

from the relevant orgenizations like BBS, US0, TTILO.

Time series aatelliles images arc used in studying the planform and bank erosion
processes of the left bank of Padma River al Mawa- Dighirper reach (Table 3.1). Dry
season satellite images are used for the analysis as cloud [ree optical images arc

available during this period.

Processed salcllite imapges are used in this study es a good spurce of information.
Satellite imapges are collected from Cemer for Envirommental and Geopraphic
Information Services (CEGIS). In this regard, Arc View 3.3 software is used. The
number of the imapes is selected on the basis of availability of images.

Images available in CEGIS had been subsel using ERDAS TMAGINE 8.5 software.
Then all analysis eand figure are prepared using Arc View 3.3 software. Geo-
referenced images are used to delineale the bankline. Collected data such as locetion
of cducational instiutions, health cemers, "hat-bazars (Commercial places),
launch/ferry phats, religious centers, Government offices etc. are identilied by Global
Positioming System (GPS) from held Surveys is processed by using Path Finder
Sofiware, and then projected in Hangladesh Transverse Mercalor (BTM) projection.
Table 3.1: shows images acquisition date, type, and resolution. All images acquisition

dates are in dry seasons.
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Table A.1; Lixl of Images that are osed in the analysiy.

Year Image nequlsition date Image Resolution
type
1973-1589 28 Jan, 1989 Landsat E0m=&0m
19922002 08 Mar, 1992; I8 Nov, 1994; 18 Fcb, | Landsat J0mx30m
199%6; 19 Jan, 2000; 1 Feb 2002,
2003 end onward | 19 Jan 2003; 11 Dec 2003; B Jan | IRS LISS | 24m=24m
2005:; 10 Feb, 2006.
A4 Schemadie Diagram of the Methodology
Reconnaissance survey l‘
Sampling Design i
“Secondary Data L 7 | Primary Data
{Socio-cconomic » Data Collectton |.— {Questionnaire
information, ! Survey, FGD)
Smellite image) !
DamAnshsis | | Dmw = Bankline,
Meamoe erotion area,
Cakulste eroston rete,
2 - projecied  freld  data
Develop bank crosion clc.
map
r
Asscss the magnitude of
river eroaion
Evaluate the socio-
SConomic impact

Figore 3.3: Schemaiie YView of the Methododory.
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CHAPTER FOUR

EROSION AND PLANFORM CHANGES

4.1 Planform Changes

The length of the study reach is about 30 km. The study reach is sub-divided inlo
three parts named upstream, middle and downsiream of Lhe study reach. The length of
the each pari is around 10 km.

41.1 Changes during 1989 to 1991

The Satellite Tmageries of 1989-92 indicate that the erosion is high in the downstream
of the study reach including Dighirper, Kamarkhara, Hasail Banari and Char Shilai
unions; low at the upstream of the study reach including Teotia, and Kumarbhog
unions but Dhaida uniom is considerably aflected (Figure 4.1). During this period, lhe
iotal river bank {left) erosion of the study reach is 814 hectares (1 Hectare = 2.47
Acres = 100 Gunthas). The bank shilled in Dighirper is 1200 m, Kamarkhara is 650
m, Hasail Banari is 850 m, Char Shilai is 950 m, Teotia is 880 m, Dhaida is 50 m, and
Kumarbhog is 500 m i 1289 to 1991 as shown in Figure 4.2 and Table 4.1. Figure
4.1 aiso shows a sand bar is developing opposite of the downstream reach.

Landset Image_1992

Figure 4.1: Erosion affected areas along the left bank of the Padma River at
Mawa- Dighirper reach from 1989 to 1991.
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4.1.2 Changes during 1992 to 1995

In the total time frame of the present analysis (1989-2005); the bank erosion is
massive and the entire study reach is sipnilicantly affecled during 1992 o 1995, The
Satellite ITmageries of 1992-96 indicate that the major bank erosion occurred in the
upstream and middle repion of the study reach including Dhaida, Lohajang, Teotia,
Kumarbhog, Gaodia, Bejgaon unions, while downsiream of the study reach including
Dighirper, Kamarkhara, Hasail Banari and Char Shilai vnicns are effecied slightly
{Figure 4.3). During this period, the total river bank (left) erosion of the study neach
is 1900 hectares (1 hectare — 10,000 m?),

The hank shifed in Dighirper is 350 m, Kamarkhara is 250 m, Hasai! Banari is
250m, Char Shilai is 500 m, Dhaida is 1430 m, Lohajang is 1650 m, Teotia is 1480 m,
Kumarbhog is 430 m, Gaodia is 1060 m, and Bejgaon is 750 m in 1992 to 1995 as
shown in Figure 4.2 and Table 4.1. Figure 4.3 also shows a sand bar is developing
oppesite of the middle reach and another sand bar is developed opposite of the
downstream reach.

Landset Image_1996

Figore 43 Krusion affected arcas along the left bank of the Padma River at
Mawa- Dighirper reach from 1992 to 1995.
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413 Changes during 1996 to 1999

In this phase, considerable erodion took place at the middle of the study reach
including Hasail Banari, Katma, Dhaida and Gaodia unions. Dowmstream of the smudy
reach including Dighirper, Kamarkhara snd Char Shilai unions and upstrenm of the
study reach including Teotia, Bejgom are affected (Figure 4.4). During this period,
the 1otal riverbank (ke ft) erasion of the study reach is 830 hectares. The bark is shifted
in Dighitper is 200 m, Kamarkhara fs 200 m. Hasail Banari is 800 m, Char Shilai 1
350 m, Dhaida is 1350 m. Xalma is 1400 m, Teotis is 200 m, Goodia is 970 m, and
Bejgnon is 300 m in 1996 10 1999 as shown in Figurc 4.2 and Teble 4.1. Figurc 4.4
also shows a sand ber is developed opposite of the middle reach and anather sand bar
is developing adjacent of the downsiream reach.

Landset Image 2000

Figure 4.4: Erosion afTected arexs alonp the kefl bank of the Padma River a1
Mnawn- Dighlrper reach from i 996 to 1999,

4.1.4 Chanpes during 2000 to 2005

T this phase, erosion concentrntes in Hasail Banari, Panchgaon and Kalma unions.
The other paris of the bank of stindy reach gre remeining same i previous period
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(Figure 4.5). The Salellite Imagery of 2006 shows a curve in this reach that radius of

curvature is around 4.1 km and stream cemterline is 9.4 km.

During this period the total river bank {leff) erosion of the study area is 467 hectares.
The bank is shified in Hasail Banari is 1560 m, Panchgaon is 780 m, Xalma is 800 m
and relatively very small amount in Medini Mondal union is 20 m in 204 to 2005 as
shown in Figure 4.2 and Table 4.1, Figure 4.5 also shows many send bars are

developed opposile of the study rcach and downstream of the study reach combined
wilh the adjacent bar.

IRS LISS Image_ 2004

Figure 4.5: Eruosion affected arcas along the lelt bank of the Padma River at
Muawa- Dighirper reach from 1999 to 2005.

4.1.5 Changes during 1989 to 2005

Teongibari, Lobajang and Munshiganj Sadar Thana are consists of 33 unions. Out of
twelve unions in Tongihar Thane four vnions are severely affected. Within the time
spans of last 17 years, the ereas of the study reach decreased by about 37.5 km’ as

shown in Figure 4.6.
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Table 4.2 shows that (he eroded land areas by riverbank erosion from 1989 o 2005 at
Mawa — Dighirper reach. It is observed that total 814 hectares land is eroded from the
year 198% to 1991; 1900 hectares land is eroded from the year 1992 1o 1995; 830
hectares land is eroded [rom the year 1995 to 199% and 467 hectares land is eroded
from the year 2000 t 2005.

Table 4.2; Erosion from 1987 to 2005 at Mawa — Dighirper reach.

Yeur Eroded Land Area (ha}
1989-91 314
1992-95 1900
1996-19%% 330
2000-05 467

IRS L1SS Image_2006
DL Ly eesa "i!h-n;l. ;hmﬂ__l_ HH!'I‘ L, spee &

P
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Figure 4.6: Ervsion afTected areas along the left bank of the Padma River at
Mawa- Dighirper reach from 1989 to 2005.
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Figure 4.7: Comparison of the affecied land aren wiih the total aren and present
Iand area from 1989 to 2005 2t Mawa - Dirhirper Reach.

Figure 4.7 shows the Dighirper end Hnsail Banari union in Tongibari Thana are
slmost disappearing due to last scventeen yoars bank erosion. Maost of the marnt of
Lohajang Thana is affacted by river erosion. Figure 4.7 zlso shows Lohajang and
Teotia unions are almost dissppearing end Diaida vnion is become extinet. Only
Haldia, Kanaksar, Baultali, Khidirpars unions are not affected by river crosion as
shoon in Figure 4.6, Munshiganj Sedar Thana consists of ninc unions and within the
study rezch only Char Shilai union is affected.

199285 190699 200003
Lipcrecm 1992
Sickir=rem 11

Figure 4.8: The overall changes fram 198% to 2005 at Mawa - Dighirper Rench.



The overail changes of the study reach during 1989 to 2005 are summarized in Figure
4.8. It can be seen that during 1989-%1, the erosien is high in the downstream of the
study reach; during 1992-1995, he major bank erosion occurred in the upsweam and
middle region of the study reach; during 1996-99, considerable c;nsinn took place at
the middle of the study reach and during 2000-05, erosion concentraies in Hasail

Benari, Panchgaon and Kalma unions of the middle reach.
4.2 Grain Size Analysis

The distribution of difTerent grain sizes affects the properties of soil. Soil properties
also affect h1c river eroston. The prain size analysis is perfenned to determine the
percentage of different prain sizes contein within a soil. The sieve analysis is
performed o determine the distribution of the coarser, larger-sized parlicies, and the
hydremeter method is used to determine ihe disiribution of the finer partictes.

Table 4.); Location and date of sample collection and valoe of ds,.
yd

Dute Location Value of dsy
Drighirper 0.14
13.03.08 Hasail-Banari 0.074
Lohajang 0.19

Figure 4.9 shows the pmin size distributions of the study reech. The prain size
distributicn dsp of Dighirper reach is (.14 mm, Hasaif-Banan meach is 0074 mm and
Lohajang reach is 0.19 mm as shown in Table 4.3, So the dy of the study mach is
amound (.13 mm which represent the soil of the reach is non-cohesive silty sand and
ihat type of soil is vulnerable to erosion. Tn the previcus studigs the value of ds, of the
hed materials of Padma Hiver varies between 0.09 mm (FAP 24, 1996) tc 0.12 mm
(Sarker, 2003}, which very close {0 the ds found in he study reach though the present
study shows only the distribution of the bank materials
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Grain Size Analysis in Dighirper reach
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4.3 Characteristics of the Study Reach (Hasail Banari-Panchgaon-Kulma bend})
4.3.1 Latcral migration rates and Channel curvature

Radius of channel Curvature to channel width plays an imporiant role in determining
(he rate of channel migration (Hickin and Nanson, 1975). The relation of Er te R/B is
shown in Figure 4.10. During the initial development of ihe active channel bend, the
rate of lateral migration is et first slow. However, as R/B approaches a value of about
2.0, the migration rale increases Lo a maximum and then rapidly decline for values of

R/B greater or less then 2.

The malation of migration rate 1o the ratio rdins of
curvature/chanme ] width kased on recent alfecled site

I} T T t T T
0 0.5 1 1.5 2 2.5 3

Rados of enrvature/ channel width, R'B

Figure 4.10: The relation between migration rate with the ratio of radivs of

curvature to channel width.

Hickin and Nanson {1975) showed that the rate of channel migralion in Beailwon River
{Canada) reaches a maximum value where the redius of channel curvature lo stream
width approximately equal o 3. The rate of chanmel migretion rapidly decline for
bends with valves of channel curvamre 1o stream widih greater or less than 3. Such an
empirical finding more than 30 years ago remark still valid. This indicales ihe truihs

of netural features are more or less same over Lhe longer time scale.
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4.3.2 Plaoform: sine-generated curve

Tt appears to be g:cncral]y eccepted nowadays that the cenierline of a nawral regular
meandering stream is best idealized by the sinc-generaled curve (Leopold and
Langbein, 1966). As is well known, this periodic (along the general flow direction)
curve is determined by the following equation.

¢ =posin (%‘3) ar,%zécuﬁ[%} where, Ro= 2;“ ........................... (4.1)

Where,

¢ = delection angle at any point along the mecander wavelength,
¢o = maximum deflection angle with the valley direclion,

% = curvilinear distance along the wave length,

m = length of cne wave along the curvilinear meanderpath,

Bs = minimum values of radius of curvalure

R =radivs of curvatore

A fundamental property of sine generated curve exhibit & continuous variation of
centerline corvature, 11/R1 glong the streamwise, 5 direction. At, apexes where 5 =0,
m/2, m ... ¢lc., then [1/Ri = 0; at crossover, where 5 = 3m/f4, mM .. etc., then 1/R is

MmaxXimum.

‘The sinuosity (k) of a meandering channg! can be expressed as (Leopold and
Langbein, 1966):

4.84

4.84 g0’ 2)
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Axis of B:nd (apex)

Point of Inftection

Figure 4.11: Sketch of a meander bend representing sine-generated curve,

Table 4.4 shows Lhe aclive mender bend et the maximum dellection angle with the
valley dircction (@) is incrcased from Lhe year 2002 to 2005; while the length of one

wave along the curvilinear meander path (m) is increased.

Table 4.4: Characteristics of active bend.

Year m {km) o (%} Ro (km)
2002 3.502 1t° 29
2003 5.992 15° 37
200 B.96% 20° 4.1
2005 94672 21° 4.2
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Figure 4.11: Imaperies of active reach from 2003 o 2006.
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Using the value of @ in Table 4.4 (he sinuosity of the bend can be estimate using the

equation 4.2 as below,
In the year of 2002

I L. B
484 -(11°F

4.8
4.84 - (0.19)°

. B
4.34-0.036

Sok=1.01

Simnilarly,

In 2003, £=1.01

In 2004, £ =1.03

In 2005, £ =1.03

Therefare, the sinuosity of the bend with time is increasing.

4.4 Estimating Rales of Channel Migration

The relatioms established for the recent alfected site provide a basis for predicting
migration rates for ihe whole study reach. The rale of maximum bank erosion can be

expressed by the regression equation (Hickin and Nanson, 1975):

Er = E{ROBYT oo oo {4.3)

Here Ro iy the radius of curvature (km), B is channel width (km}, Eq= Co-ciTicient of

bank erosion

Er=Migmtion rate {m/yr) and n is regression exponent,

3



Table 4.5 shows when the Channel widih is decreased from the year 2002 to 2003
because sand bar is developed opposite of the recent active reach; while the radius of
curvature is increased. The migration rale is increased from the year 2002 to 2004; but
in 2005 the rate is decreased.

Table 4.5: Parameters of the Padma River at Mawa - Dighirper Reach of recent

affected sile in 2002 to 2005,
Channel width, Radins of Migration rate,
Year B {(km) curvature, Ro (km) Ro/B Er (m/vear)
2002 3 2.9 0.97 210
2003 2.5 3.7 1.4% 320
2004 2 4.1 205 360
2005 1.5 q.2 2.5 205

The relation of Er lo R/B in Figure 4.1{ cen be described by the above equation
(4.3):

In 20482, from equation {4.3),

Efom = Ea{RVB)"
or, 210=Eo{0.97)"
of, Ea= 2101097 oo, {(4.4)

In 2003, from equation (4.3),

Erax: = Ea(Ro/B}"
of, 320=Eu«(1.48)"
or, To=320/1.48)Y" ..o (4.5)

In 2004, from equation (4.3},

Erau=EofRv/B)"
or, 364 = E«(2.05)"
ot, Eo=360/2.05)" . {36}

Inn 2005, from equation (4.3),

Eraxs = B RT3}
" o1, 205 = Eo(2.8)7
of, Ea=205/2.8)" .o 4.7
31



Trom equation 4.4 and 4.5,

Eo— Lo =320/(1 48)7 ~ 210/(0.97)"
or, 210/(0.97) " =320/(1.48)"

or, {1.4B/0.97)" = (3204210}

or, (1.52)" =1.52

or,n=1

Putling the value of n in equatior (4.4),

Bo=21040.97)]
or, Es=210/0.97
or, Ea=216

From equation 4.5 and 4.6,

Ea- Eo =360/2.05)" -320/(1.48)"
or, 320/{1.48)" =360/(2.05)"
or, (2.05/1.48)" =(360/320)

or, (1.39)" =1.125
or, n= 036

Putting the value of n in equation (4.5),

Eo=320/(1,48)03¢
or, Eo=320/1.15
or, Ev=278

From equation 4.6 and 4.7,

Fo— Eo =205/(2.8)" —360/(2.05}"
ar, 205/(2.8)"" =360/(2.05)"
or, {2.05/2.8)" = (360/205)

or, {0.73Y" =1.76
or,n=-1.8
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Putting the value of n in equation {(4.7),

Eo=205/2.8)"1-8
or, Ea=205/0,167
or, Eo=1316

A predictive model in Figure 4.10 for migration rates on the recent aciive bend can be

buiit on the forms:

Er =229 (Ro /B)° ... (0.97 < Rol B < 2.05) v (4.8)

Er=1353/R./8)' "

(205 < Ro/ B < 2.8)ueemcerecrenn (4.9)

S0, Eraes =229(0.97*" = 229%0.98 = 224
Erans =229(1.48Y*" = 229 1.32 = 301
Eraoos =229(2.05y™" = 229 x1.66 = 381

Where, Co-elficicnt of bank erosion, Ly = 229, and Co-efficient of bank

erosion, n=0.71.

And Eres=1280/2.8)" =1280/6.19 = 207

Where, Co-efliciem of bank erosion, By = 1280, and Co-eMMicient of bank

crosicn, n = 1.77.

Table 4.6 shows the observed and predicted migration rate of the active bend from
2003 to 2005. The percent error of the observed and predicted migration rale in 2603
is -43; 2004 is -20; 2005 is 46, So the model involves an average error of -5 percent

for predicts of lateral migration.

Table 4.6: The observed and predicted migration rate from 2003 o 2005,

Observed Predicted
migration rate migration raie Percentage error,
Year {n/vr) {mivr) Error | {errorfobserved value)=1({
2803 320 2241 -19%8 -43
2004 360 301 -59 =20
25 205 381 176 46
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Figure 4.13; The relation between predicted and observed migration with the
ratio of radius of curvature to channel width.

Figure 4.13 shows the relation between predicted and observed migration with the
matio of radivs of curvalure 1o channel width.

The average rate of lateral migration of the recent active bend is 274 m from 2003 to
2005, H the current rate will continued, in 2015 the aztive bend will be migrated more
than two km from the recent position. So Hasail Banari union will disappear; Kanlma
end Panchgaon umions will severely affect.

Table 4.7 shows, CEGIS predict the erosion of the recent actlive bend as 50 percent
probability is 240 m in 2007. But at the same time the actual erosion of the recent
aclive bend is 506 m. However the present study average prediction in 2006 is 207 m
which is very close to the actual erosion in 2006.

Tabie 4,7; Comparison of CEGIS prediction, study aversge prediction and

aciual erosion at recent setive bend,

CEGIS prediction, 2007 Study Average Actual erosion,
70% 0% 30% prediction, 2006 2006
probability | probability | probability
160 m 240 m 30m 207 m 273 m
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CHAPTER FIVE

SOCIO-ECONOMIC IMPACT

5.1 Population Displacement and Resettlement

In the study, the fact of population displacement is examined within the context of the
occurrence of riverbank erosion. Erosion of land is a serious concemn for affected
people because land is the main source of income and the principle indicator of
sacioecemomic well being. The loss of their principle resource base (i.e., land)
restricts the permanent sources of income of displaces; consequently the level of
poverty of the alfected people is speeded up and ihey eventually become

economically inarginal.

Figure 5.1: Homestead at the bank of the study reach.

Erosion activity is & repetitive phenomenon in the study area. From the field survey of
the study area, a total 78 percent of the households reponted having been displaced by-
erosion at least once; out of them, 80 percemt reporied multiple displacements (Table
5.1). Mesbah (19%91) noted that in Kezirpur, Sirajgani district 539 percent and in
Chilmari, Kurigram district 52 percent of ithe households reported having been

displeced by erosion at least once.



Kassem Bapari respondent of Hasail-Banari union had moved five times in last 17
vears (1989 - 2005). He said “Padma snaiched away whole of my life; my wealth,
exieem, family and aiso my pouwth”.

Table 5.1: Distribution of disptaced households in the study area, 1989-2005.

Displacement frequency Percentage (%) of household
Never Displaced 22
Once 16
Twice 30
Three Times 26
Four Times 4
Over Four Times 2

Alfected people are forced (0 move to other places; Table 5.2 shows that the most of
the atfected household (38 percent) migrared and resetiled at the adjacent villages and
adjacent uniom. This indicated the lendency end attiude of displaces to remain close
to their homestead, relatives and surroundings. The people who lost land are resetiled
at the newly accreted chars. Some of the afTected houscholds (rich) migrated o the
capital ¢ity Dhaka and Narayanganj district.

Table 5.2: Place of rescttle of households in the study area, 1989-2005..

Place of resetile Perceniage of househaold
Own village

Own Union

Nearby union
Beemerged Char land
Nearhy Thana or district
Capital City

Ly

bd
b [ b | S0 [ 0 [ SaD

5.2 Loss of Land

The people {i.e., smzll, middle and big Farmers) of the study area become landless due
to riverbank erosion. The total amourt of land lost due to erosion is 3754 hectares.
The respondents were intent to mention the amount of land they lost prior to the year
of 1990, 1995 and 1999. CEGIS (2007) estimated that bank erosion along the Padma
River during the period 1973-2007 was 5560 hectares.

Jamal Shekh villagers of Dighirper union say “I lost every thing within u day by river
bank erosion; row I am emply™.

36



The value of lost land in the study area is extremely difficult to estimate. Based on the
information provided by the respondents the value of land varies from ten thousand to
thirty thousand per Guntha (1 Guntha = 100 m?). So the estimated land value of toial
lost land is ebout 750 crore taka.

The present land value in the riverbank area is very low due to threat of river erosion.

On the other hand, the land values increase rapidly from one kilometer of the

riverbank due (o scarcity of land.
5.3 Income and Occapation

There is no doubt that the Aver bank erasion does have a devaslating economic impact
on the affecled people. The river bank erosion increases the percentage of landless
people and also contributes to the surplus of agricuitural labor force. It has resulted in
many farmers losing their cultivable land. The alfected people do not have any
alternative option other than to change their occupation. It has also resulted loss of
business of people in river side bazar. In dry season, sand bars {chars) are formed and
creates barriers on water way. Historically, the people of Kachikata, Naopara unions
of Shariatpur district are dependent for their business activities on Dighirper and
Hasail bazar. On the other hand, these bazars arc sct up on lhe need of fullillment of
the customer of Kachikatz, Naopara union. Due to char formed all the businessmen of
Dighirper and Hasail bazar are affected and lost their business.

R.ashid Halder, the former Businessmean of Dighirper Bazar said “Rwr bank erosion
destiroys my businexs that survives my life™.

The aftecied bazars in the study area are shown im Table 5.3, Most of the bazars are
_ displaced more ihan two times These increese installation charge and finally cream
negative impact on the income of the affected people. CEGIS (2007) predicted in the
year 2007, Hasail bazaar and Garurgaon bazar ere vulnerable 1o erosion.
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Table 5.3;: Namces of affected Barars and pos. of displacement lo tbe rindy area,

LOE9-2008.
Name of afTected Razar Nos. of displscement
| Dighirper Bazar Four Times
Haszail Bazar Four Times
Garurgnon Bazar Vulneruble
Kalma Bazar Vulnemble
Dahuri Barar Three Times
Gwor dhor Bazar Two Times
Kanakshar Bazar Two Times
Haldia Bazar Two Times
Lohajang Yulnerable

Figore 32: Dighirper Bazar affected severs] times nod afso volocrahie {n recent

time.

The cumrent sludy showy that abomn 70 percemt of the respondents® income level has
become less due to change in their working envirenment. The higher income group
has stightly affected due w0 their occupational partern and the most of them are
migrate t¢ othery countrics for camning. Teble 5.4 chows the incame distribution per
month of respondent in the study area.
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Table 5.4: Income distribution per mounth of the honseholds in the study arca.

Income Groups | Previous distribution | Current distribution
(Taka) {Percentage of households)
Less than 1,000 46 70
1,661-2,000 38 18
3,001-3,000 12 8
3,00 - over 4 4
Occupations after erosion
O Driving (Bus &
Tentli:
O Day I;Ior
O Gamvent & cold
storage worker
0O Fishing
B Boats men
O Migrale due to
eamin
A Agriculure &
Buziness
0 Ohers

Figure 5.3: Occupation changed among the alfected people.

Figure 5.3 shows that about 16% of the alTected are adopted tampo and bus driving as ’
thelr main source of livelihood; 28% became day labor; 1% started m work in the
garments and cold storapge faclories with very low wages; 6 % engaped in fishing and
2% started io work in the engine boats in the river specially in the rainy season; about
4 % of the affected are migrate to foreign countries for eaming; 24 % remained in
their paternal {previous) occupation {agriculture & business); 4% were engaped in the

tthers ocoupations.

3%



Occopatiom of Respondent beibre and after belng sfEcred

by rhverhenk crosbon
m -
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ke
Ocenpailons

B Before crosion B After erotion

Flgtre 5.4: Oceupation of respondents before and afler heing affected by
riverbank ermion.

Figure 5.4 shows that afier erosion the highes: proportion (28%) of the respondents
are engaged in daily laboring while it was only 22 percent before they were displaced
by riverbank erosion. The dmmatic change has occurred in the agriculturm! and
business sectors, The majority (57%) were employed in agricultural and busiress
activily before they were displaced by riverbank crosion whereas currently only 24%
of the respondents have some kind of agriculuml and business imome.

Z.4 Edocation

The education system of the study area is severely affected by the crosion. Many
primary school and high school are afTected by ermion, Moxt of the School going
children gave up their stedies forever due to sthool shill, About 65 percent of the
respondent reporied that the educatkmal facilitkes were deweriorated as shown in Toble
5.5.

Table 5.5: Changes in Educntional facilities of the stedy arca.

Improve No chanps Deterlorate NO response
24% 6% 66% #%%

“I hen'e dropowt my study due fo school shift by river bank erosion™ says Babul ex-
studert of Milarn Primary School of the study area,
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Table 5.6 shows that most of Lbe high schools in the sludy area are affected and Lhe.
Dighirper A.C Institution and Haidia High School is displaced more than one time.
CEGIS (2007} predicted in the year 2007, two educationa} institutions are vulnerable

to eTosion.

Tahle 5.6: Names of affected Schools and nos. of displacement in the study area, .

1989-2{M15.

Name of affected Bazar Nos. of displacement
Dighirper A.C lnstitution Two Times

R. N High School Vulnerable

Hasail Banari High School One lime

Kalma L. K. high School Vulnerable

Hairadhia High School One Time

Brammon Gao |igh Schaal One Time

Haldia High School Two Times

The bank ergsion of the river Padma severely affecied religious centers like Mosques,
Mondir ete. Many historical Mosques and Mondir are .ercded dunng last 17 years by

the henk erosion,
5.5 Health-and Sanitation

The presemt study shows that the percentage of tube-well and sanilary latrine has
increased due 10 hygienic awareness of governmental and NGOs intervention.
However, due to repealed erosion more than 36 percent of the households still have
no access to a tube-wel! and are forced to draw water from the river or ponds and the
sanilation situation is the worst in the areg. About 18 percent of the houschelds have

na aceess 1o a sanitary latring as shown in Figare 5.5,

41

Hry,



Percentages of Tobc-well 2pd Sanitary batrine
beore and alter beioy affected by erclon

-88888

Percentages i Tube—well amd
Sanimry Intrine

Tube - well San sty Intrine

3 Before erosion O After erosion

———

Fignre 5.5: Percentages of Tube-well aed Sapitary latrine before and after being
alfected by riverbank erosion

The present study shows ke enlarged percentages of twhbe-well and sanitary |etrine
improves Lhe health condition of household of the study area. But ebout 42 percent of

the respondents memion 8 severe deteriomtion of their healih condition as shown in
Table 5.7.

Table 5.7: Changes in Henlth condition of honsehold of the study aren.

Improve No chanpge Deterlorate No response
J4% iy 4% ZH

L6 Increzsed Unoans! [neldent

River bank erosion begins at the siart on of the miny scason; land-kosing family has to-

migmtc one place 1o another, But wr this lime road. transportation is very much
difficult for the inundstion of roads. So people use Trawler/bont {or transponetion of
Lheir domestic resaurces. [n this time, many people lose their belongings by sinking of
Armwlerfboat in the huge currem by river flow. The limitation-of road transportation
makes Lheir life vulnerable,
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Figure 5.6: Prople shifting their honses by boat.

The river side people have a tendency o meke soil-hearth for cocking in the winter
season, For Lhis purpose, Lhey want 1o collect suitable soil at the bank side of the river
which is eroded and hes a further tendency to erosion in amy time and especially
women/girl are injured or died by the type of land slide. At the time of erosicn, life
has heen risk due 1o massive erosion but post erosion period life is also danger due to

lack of awarengss.
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CHAPTER STX

CONCLUSION

The river bank erosion of the study reach severely affected the population end
households; apriculture, income and occupation, education and religious activities,
heaith and ssmiwtion activities. River bank erosion is one of the main causes of

shifling rich to middle class, middle class to poor and poor to landless.

s+ About 70 perceni of the respmdents’ income level has become less due
change in (heir working environment. Afler displacement 28% became day
labar, ebout 16% of the zfMected are adopted mpo and bus driving, 16%
staried to work in the garments and cold siorege faclories with very low

WHEES,

¢ A total of 78 percent of Lhe households reported having been displaced by
erosion at least once; out of them, 80 pereent kousshold reporied multiple
displacements. Eighty eight percent alfecied household migrated and resettled
at the adjaceni. villages and union. The affecied people have a tendency and

atlitude to remain close (o their homesiead, relatives and surroundings.

» Seven hundred and [fly crore aka at Jand value have been lost due Lo erosion.
Hasail Banari, Kalma and Panchgaon unions will be fully affected due o
erasion if the recent rate conlinues. S¢ apriculturc, comnmunicalion, income,

occupation of the housebolds of meniioned unions severely afTected.

+ Most of the Schoot going children gave up their sidies forever due to school
shifl. Most of the high schools in the study area are afTected and the Dighirper
AL Institulion and Haldia High School is displaced more than one fime.
About 66 percent of the respondent reported that the educational facitities
were delerioraled.

+ Due to repeated erosion more than 36 percent of the households still have no
eccess 10 a tube-well and are forced 1o draw water from the river or ponds and



the sanilation situation is the worst in the area. About 18 percent of the

households have no access to a sanitary latrine

The satellite imageries of 1989 to 2006 indicale thal, the lcft bank of Lhe
Padma River at Mawa- Dighirper reach is severely affected by ernsion. During
the time period of 1989-91, the erosion is high in the downstrearn of the study
reach. From 1992 to 1995, major bank erosion is occurred in the upstream and
middle of the study reach, but downsiream of the study reach are also aflfecied.
I 1996-99 phase, considerable erusion took place at the middle of the study
reach. But during the period of 2000 w 2006 erosion concemrates in small
portion of the middle reach of the study area

In the active mender bend the sinucsity is 1.02. From the predictive model for
migration ratc based on the recent aflected sile, the Co-efficient of bank
ercaion can be estimaied as 229 and the exponent as 0.71 for positive rend
and the Co-elficient of bank erosion can be estimated as 1280 and Lhe
exponent as 1.77 for positive trend. The model involves an average emror of -5
percent for predicts of lateral migration,

Lohajang, Teotia, Dighirper and Hasail Banari nnion are almost disappearing
and Daida union become extingt dus to bank erosion of the study reach. The
time spans of Last 17 years the concemed amea of the study nzach decreased by
about 40 km?.

Any loss of land by a household is devasiating. However, each year due o
severe bank erosion people not only lose their agricultural lands and houses
bt also become displaced. Thus (he sariceconomic consequences of the study
area are {ar reaching and ofien enormous. The local people think construction

of bank prolection is the best solution 1o prevent river erogion,
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Appendix: A

Institute of Water and Flood Management {IWFM}
Bangladesh University of Engineering and Technology {BUET}

BUET
The Title of the Thesis: “Erosion of left bank of the Padma river st Mawa- Dighirper
reach and its socio-economic impact”
(Duestionnaire for thesis purpose anly)

SURYEY FOR SOCED-ECONOMIC IMPACT

Sample no.

Draate. oo iiiniienirrae -

Name: Age: Occupation:
Address: Educational Qualification:

A. Homestead Related Information:

1. What kinds of your homestead?
a) Small village homestead
b) Scatlered homesicad
¢} Linear homesiead

2. Mention the year you replace from last 30 year.

3. Where you replace your homestead?

ay On the embankment
b) Chararea

¢) MNearcst iown

d) Capital of the couniry

4 Memtion the location before and zBer erpsion.,

Before Alter Lengih

5. Mention the name of villapes which are tuily croded in your Union.

Nanme of Union Name of Yillages Year




6.Which villages are now at risk by erosion in your Union?

Name of Union Name of Yillages Prescnt Year

7. What reason you decide tp sertle at present location due to last displacement?

&. Where yvour relatives arc resctiled due to erosion?
a} Same village
h) BDiflerent villages at same [nion
¢} Other Union
d) Other Thana/ Uparila

§.Mention the difTerent types of home in you village.
B Agricultural Land Related Information:

1. Mention the types & quantity of land of your village before ernsion.

Land type Quanlity (%)
Agricultural land
Mon Agricultural
Homestead

2 Mention the types & quantity of land of your village after erosion.

Laad tvpe Quantity (%)
Agricultural land
Non Agriculturai
Homestead

3. Mention the length of erosion from river bank in your village and mention the
year.

Name of Village Year Lengih (meter)

C. Migrution Relaled Information:

1. Mention the no. of family in your villages before erosion.
2. Mention the no. of replaced family in your villages due to erosion.
3. Mention the population change patiem (increase/decrcase) in perceniage in

your villages due to erosion?
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D. Destruckion Related Tnburmation:

1.Name ol ¥illage:

Description

Before erosion
Nos.

After erosion
MNos,

Homestead
Big tree

Pond & Beel
Primary school
High School
Madrasha
Mosque

Bazar

Shop

E. Oc¢cupation Related Information:

1.What your occupation beflore erosion?

2. What your present occupation?

3. If you are agriculturai labor, what are you doing now?

4. What Kinds of crops are cultivated before erosion in your agricultural land?

5. What kinds of crops are cullivated at present in your agricultural land?

6. If you change your occupation, mention your income source.

7. Mention your yearly income before erosion.

8. Mention your prescnt yearly income.

9 Mention the fypes of occupation in percentage in your village.

Types of Occupation

Percentaye

Farmer

Day labor
Service
Business
Ohthers

Agricultural —labor

10. Mention the monthly income status in percentage in you village.

Percentage

Less than 1,000

1,001-2,000

2,001-3,000

3,001 - over
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F. Education Related Information:
1. Percentage of lileracy rale before erosion.
2. Percentage of preseni lileracy rate.
3. Mention the problems due to replacement of school.

4, Mention the no. of children/ student to stop their study due to erosion.

G. Heahh Related [nformation:
1 Mention the no. of health centers before erosion.
2.Mention the no. of heallh cemiers afier erasion.
3. Mention the no. of whe wells are destroyed due o emsion.
4, Mention the drinking water problems you facing at present.
5. Are you received any kinds of help?
6. What kinds of help you received different organization due to erosion?

Types of help Name of Organkzation
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Appendix: B
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Figere Bi; Somc Newspaper clips which deseribes the valnernbility of bank

eromaion in the study reaches



Flgure B1: Loxs of land in the Study reach.
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Figure B3: 5oil is collected from Adver for land fllling by dredplng in dry season.
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Figure Bd: New Char
formed reverse of the hank
of Hasail-Banar and
Dighirper reach.

Fhrare B5: Livelihood in
Char Iand at the adjzcent

stody reach.
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Figure Bé; Frodon protected

rmbankmcenot in Hasall-Banarl reach

i1 now disappearing.

Fipore B7: Yepetation cover

reduoce ibe rate of Frosion,
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Frpure BS: Technolopy of apricaliore
in Char land at the xdjxcent siady

reach.

Figure II9: Architectural viewed huiliding (Rarrister Nazmol Huda's
hoilding adjacent Padma river at upniream of Lohajang rewch) is possiblie if

bank protecthon mensures by nctive.

Figore B10: People shilting
iheir hooses by boat.
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Fugure B11: Rich peup]e pmtecl thcur huusc from bank erosion by

hamboo fence
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Fipure B12: Government ofTice and structiires are vulnerabic.
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Figure B13: Commercial places are vulnerable,
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Figure Bl4: Coltaral and educational structures are voloerable.
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Figure B15: Bridee/ Tele-
commuonication tower are

volnerable,

Figure B16: The rescarcher
coliects Information’s by

individual interview.




Figure B17: The researcher collects Information’s by FGIL.

Flgure B19: Narrow chanoel b
form near Dighirper onlon.



Figure B2(: Prescaot (31.04.08) rver erosion in the Hasail Bannrd reach.
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