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ABSTRACT 

 

The south-west coastal region of Bangladesh has been very fertile and rich in biodiversity, 

and people had their own indigenous sediment management system. However, construction 

of polders, which started in early 60’s, led to the present waterlogging crisis. The 

compartmentalized polder system delinked flood plains from rivers. Sedimentation took place 

only in river channel, raising river beds; water remains trapped in beels, turning these into 

water logged area. Waterlogging hazard is a burning issue for Jessore, Khulna and Satkhira, 

the three coastal districts of the southwest region of Bangladesh. This study presents an 

assessment of the waterlogging problem and its impact on the coastal region, with a particular 

focus on Tala Upazila, Satkhira District. In this Upazila, there was no significant 

waterlogging in the past, as evident from satellite images of 1989. The fertile land started 

going under water gradually and after the massive rainfall of 2011 as much as 34 % 

agricultural land of the study area disappeared under waterlogging. There was a reasonable 

fresh water flow in Kabodak River in the past, as evident from the satellite images of 1999 

and 2000. However, due to huge sediment deposition, Kabodak has lost its water carrying 

capacity. It has significantly affected local biodiversity in the area. Most of the farmers have 

turned into fisherman. Salinity of both groundwater and surface water in the study area is 

increasing with time. Many tube wells have become unusable due to high salinity. Local 

people are fighting the situation through innovative adaptation, particularly in the area of 

agriculture (e.g., floating agriculture). This problem might be mitigated through 

implementation of Tidal River Management (TRM), utilizing local knowledge and their 

involvement. TRM operation should be continuous and a list of successive tidal basins were 

proposed for future implementation. Excavation of the dead rivers as well as loop cut will 

drain out logged water to the downstream during rainy season and renew its normal tidal 

nature.  
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CHAPTER 1  

INTRODUCTION 

1.1 Background 

The south-west region of Bangladesh, in the vicinity of the Bay of Bengal and the 

Sundarbans has been subjected to a plethora of hydro geo-morphological hazards. Apart from 

cyclonic storm surge, salinity, and sea level rise, waterlogging has significant adverse impact 

on the lives and livelihood of coastal people (Huq and Ayers, 2008). It is one of the hardest 

hit regions by climate change induced sea level rise. Most of the areas are between one to 

three meters above mean sea level and have a southward regional slope. The average tide 

difference is about two meters. Most of the rivers in this region are tidal in nature and tide 

used to inundate the low lands twice a day (BCCSAP, 2009; German Watch 2009, 2010, 

2011). 

 

Once upon a time south-west coastal region was fertile. Habitation and population were 

increasing due to greed for staple crops (Mitra, 1917). They had their own indigenous 

sediment management system (Willcocks, 1930). In 1957, the Krug Mission was set up by 

the United Nations after the severe floods in 1954, 1955 and 1956 (Kibria and Zakir 2005). 

According to their proposal, decision was taken to create artificial protection against the 

natural salinity front excursion to bring the tidal flat under rice cultivation. Accordingly, in 

early 60’s a total of 37 polders (1, 01, 4,100 acres) were constructed with funding from 

USAID (Rashed, 2001). A polder is a tract of land surrounded by dykes in which the 

discharge and supply of surface water are artificially controlled. The compartmentalized 

polder/ enclosure system delinked flood plains from the rivers and turned wetland into 

drylands (Adnan, 2006). Thereby disturbance in the natural process took place, which invited 

the present waterlogging crisis. Due to the presence of embankment, tidal flow could not 

enter the tidal wetlands. Sedimentation took place only in the river channel, causing very 

rapid deposition of silt on the river bed. This process ultimately raised the river beds in 

comparison to adjacent beels or wetlands. Water remain trapped in beels, turning these into 

water logged area. 

 

Now it is well recognized that polders are the main cause of water logging. The general 

people wanted to bring back their old good days and breached the embankment along Hari 

River in December 1997 and allowed the tides to get in. The uninterrupted flow of tides in the 

beels, accelerate sedimentation. The land level of the beels were raised. At the same time, 

river became wide and deep due to returning back of fresh water with force. This idea later 

became well known as Tidal River Management (TRM) concept (Islam, 2006). 

 

However, the latest TRM project in Beel Kapalia by WDB (IWM, 2008) is not matching with 

the sentiment as well as concept of local people of that area. Once TRM project goes on, 

beels remain under water for more than 4 to 5 years. People suffer from unemployment. Most 

of the cases, compensation plan is not up to the mark. Environments as well as social impact 
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assessments are now under question (IWM, 2008). High vulnerability to frequently occurring 

hazards in Bangladesh is widely known but hazards due to siltation induced waterlogging that 

has been disrupting livelihoods of about one million people during the past two decades is 

little known (Islam et al, 2004, Ahmed et al, 2007). It is therefore important to develop 

environmentally sustainable, economically viable and socially acceptable strategy to mitigate 

waterlogging crises. 

 

Tala Upazila of Satkhira district is one of the most severely water-logged areas. Due to huge 

siltation especially in the Kabodak River, prolonged waterlogging is taking place. Among 

those areas, Jalalpur Union remain water logged almost throughout the year. Therefore, 

Jalalpur as well as Islamkathi Union of Tala upazila in Satkhira district has been chosen as 

the study area in the present study. The people of this area have been facing severe challenges 

due to water logging. There have been many research works as well as government actions to 

address the problems. However, gaps between needs and response remain, and no sustainable 

solution has come out. A participatory approach may bring sustainability in the process of 

mitigation. 

1.2 Objectives 

The overall objective of this study is to develop better understanding of the waterlogging 

problems and impacts in the coastal areas, particularly in the Jalalpur Union of Tala Upazila, 

and to identify possible mitigation options that are sustainable and acceptable to the local 

community. The specific objectives included:   

a. To access assessment of the waterlogging problem and its impact in the coastal 

region, with a particular focus on Jalalpur Union, Tala, Sathkhira.  

b. To study assessment of past practices of sediment management by local people and 

ongoing TRM projects being implemented in the coastal areas, in order to identify 

strengths and weaknesses of these approaches.   

c. To identify environmentally sustainable and socially acceptable approach to mitigate 

the waterlogging crises.  

1.3 Outline of Methodology 

In this study, a large area (south-west region of Bangladesh) will be selected for overall 

assessment of the waterlogging problem, and a smaller area (Jalalpur Union, Tala Upazilla, 

and Satkhira District) has been selected for in-depth assessment of the problem and for 

developing sustainable solution of the waterlogging problem. The specific activities carried 

out as a part of this study are summarized below:  

 

(a) Analysis of available maps, satellite images (Google, SPARSSO), study reports 

(IWM, CEGIS, RRI, SOB) in order to: 

(i) Identify the waterlogging scenario in the study area over the last decade along 

with variation of water loggings in different periods within a year. 

(ii) Assessment of tidal flow and siltation (including the measurement of sediment 

load) in the Kabodak River. 
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(iii) Analysis of sediment build up in and around the Kabodak catchment. 

(iv) Assessment of elevation of land and riverbed within the project area. 

(v) Assessment of potable water quality in the study area. 

 

(b) Socio economic study including FGDs, KIIs and informal discussion to understand: 

(i) Water management situation prior to the construction of polders. 

(ii) Effect of polders on the water management and socio economic situation in 

the study area. 

(iii) TRM practiced by local people and its impact on water management and socio 

economic conditions. 

(iv) TRM introduced by BWDB and its impact on water management and socio-

economic conditions. 

(v) Opinion of local people for long term solution of the waterlogging and related 

socio economic problems. 

(vi) Physical and socio economic interventions needed for long term sustainable 

solution of waterlogging problem. 

 

(c) Development of approaches for sustainable solution of waterlogging and related 

problem in Jalalpur Union, Tala Upazilla, Sathkhira as well as reviving the life of 

Kabodak River.  

 

This study was done mainly on the basis of field survey and Focus Group Discussions 

(FGDs). While collecting information from different organizations during the research, it was 

revealed that there is lack of data at the relevant organizations. Sometimes, general people 

appeared to be afraid of saying anything against the interest of the influential leaders, which 

sometimes made it difficult to collect reliable information. 

1.4 Organization of the Thesis 

The thesis has been presented in 5 chapters. Chapter 1 presents the background, and 

objectives of the study. It also presents on outline of the methodology followed in this study. 

Chapter 2 sketches the evolution of the Bengal Delta which includes the introduction of 

polder systems and the discovery of the Tidal River Management (TRM). It also describes 

the previous related study on the waterlogging problem. Chapter 3 presents details of the 

methodologies followed in this study. Chapter 4 presents the results and discussion, including 

a detail assessment of the waterlogging problem and pros and cons of different management 

approaches. Chapter 5 summarizes the major conclusions drawn from the present study and 

also presents recommendations for future study.   
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction 

This chapter first sketches a historical and spatial context of this research. It is essential to 

understand the processes that have shaped the present state of the southwest delta, as well 

as the rest of Bangladesh. The first section (Section 2.2) of this chapter attempts to sketch 

a geomorphological history of the Bengal delta with the aim of providing a realization of 

the main factors that have shaped the delta. This Chapter then provides a description of 

the “study area”, including climate, rivers, geology and physiography of the study area. 

This Chapter then presents “delta dynamics over time and space”, which basically 

summarizes the evolution delta Bengal delta. This Chapter then presents a description of 

the dying rivers in the southwest delta. This Chapter then provides an overview of the 

history of water management in the southwest region. It then describes the coastal 

embankment project (CEP), which initiated the waterlogging problem in the southwest 

region of the country. “Flood” and “water logging”, the two related but different issues 

have been explained in this Chapter. This Chapter then introduces the concept of “Tidal 

River Management (TRM)”. An overview of waterlogging problem has been presented in 

this Chapter, which is followed by several case studies on waterlogging problems in the 

southwest region of the country.  

 

2.2 Bangladesh: A Geographical Introduction 

Bangladesh is part of the world’s largest delta. Water can be regarded as a defining 

element of everyday life. The Meghna, Brahmaputra and Ganges rivers end up in the Bay 

of Bengal after joining in Bangladesh. 

 

Life in Bangladesh has been, is and will always be defined by the vast quantities of water 

and sediment that flow through the country. Eighty percent of the country is flat and is 

part of the Greater Bengal Plain, consisting of fertile alluvial deposits (Aqua stat, 2010). 

Bangladesh is part of the delta of three of the largest Rivers in the world (Figure 2.1). 

Vast amounts of sediment are transported by the Ganges, Brahmaputra and Meghna rivers 

and settle down on flood plains or are transported to the Bay of Bengal. Thus, the 

sediment has two sources: 1) directly from the Himalayas (when rivers still receive 

upstream flow) or 2) from the Bay of Bengal (in the case of tidal rivers). 
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Figure 2.1: The catchments of the Ganges (green), Brahmaputra (blue) and Meghna (pink) 

Source: www.jrcb.gov.bd/image/Basin_map.jpg 

 

There are thousands of offtakes from and tributaries to these rivers. Peak discharges of the 

Brahmaputra, Ganges and Meghna are estimated around 100,000, 75,000 and 20,000 m
3
 

per second, respectively (Hughes et al., 1994; pp. 5), varying considerably throughout the 

seasons. Unlike the Netherlands, the land level in Bangladesh is not lower than the mean 

sea level (Figure 2.1). One of the world’s largest mangrove forests, the Sundarbans, is 

located in the southwest delta of the country (UNESCO, 2013). 

 

Bangladesh has a tropical monsoon climate with 4 main seasons: the warm and cyclone prone 

pre-monsoon (March-May), the rainy monsoon (June-September), the post-monsoon 

(October November) and the colder dry season (December-February). The temperature 

ranges from 4 degrees in winter to 43 degrees Celsius in summer (Aquastat, 2010). From the 

Bay of Bengal, cyclones and hurricanes can create massive infrastructural, ecological and 

agricultural damage (Hughes et al., 1994; pp. 6). A recent example of such a phenomenon is 

cyclone Sidr in 2007 and Aila in 2009. 

 

Floods are fundamental to Bangladesh, and by definition not only destructive: floods are 

essential to land formation and loss in Bangladesh (Warner, 2010). In fact, the entire 

country is formed by the sediments from the Himalayas and the Bay of Bengal (Hughes 

et. al.,1999 pp.1). Floods create numerous floodplain wetlands throughout Bangladesh. 
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Approximately 50% of the country can be labeled as a wetland
1
. The southwest Delta 

harbors many Beels (natural depressions, see text box page 18). Wetlands are essential to 

stabilize flood (peaks), as they can temporarily store water. Many wetlands in the 

northeast can be regarded to fulfill this function, as they absorb large quantities of pre-

monsoonal floods. An additional function of floodplain wetlands is their capacity to 

recharge groundwater aquifers and support biodiversity (Hughes et.al., 1994). 

 

2.3 Description of the Study Area 

Tala Upazila was under investigation comprising 12 unions at north-east of Satkhira 

District in SWB. It is located between 22°32' - 22°50' north latitudes and 89°05' - 89°20' east 

longitudes, covering a total area of 337.24 sq. km. According to population and housing 

census 2011, the total population of the Upazila is 299820, the density of population is 889 

per sq. km.(BBS,2011). In addition, Kabodak, Shalikha and Salta rivers were assessed from a 

larger area to develop a mitigation strategy(Fig.2.2). 

 
Figure 2.2: Study area (a) area covering Kabodak river (b) Tala upazila and including 

Shalikha and Saltha river 

 

2.3.1 Climate of the Area 

Climate of this region is the salt laden air throughout the year specially, when winds blow 

from the sea. The air becomes more and more humid and salty towards south. Four 

distinctive seasonal weather patterns are: dry winter season, pre-monsoon season, monsoon 

season and post monsoon season. Dry winter season starts from December and lasts till 

February. Rainfall is infrequent, temperature is in the low twenties and humidity gradually 

decreases during the season. Salinity of the soil and water, especially in the south, is 

considerably high. Pre-monsoon season is a transitional period between dry winter and 

monsoon seasons. It starts from March and last till May. This season normally characterized 

by severe cyclonic storm of oceanic origin. The monsoon season starts from June and lasts till 

September. This season is characterized by heavy rainfall under the influence of the 

                                                
1if “rivers, permanent and seasonal lakes, agricultural areas, and beels and haors are included in 
this definition” (Hughes et al., pp. 14).  
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southwest monsoon. Post monsoon season is another transitional season starting from 

October and lasting till November. This season is also characterized by violent tropical 

cyclonic storms of maritime origin. Storms of this season are however, more severe and 

destructive than those developed in the pre-monsoon season. Moreover, during pre-monsoon 

season recently, lot of sedimentation took place in the rivers of this region. The maximum 

and minimum temperature usually ranges from 29° C to 40° C and 05° C to 15° C (ANON, 

1992). Average annual rainfall of the area during period 1965 to 1990 is about 1750 mm 

(ANON, 1993). The relative humidity percentage ranges from 75 to 64 in the dry season and 

75 to 87 in the wet season (ANON, 1991). 

 

2.3.2 Rivers of the Study Area 

The area is mainly drained by a number of north south flowing rivers. From east to west, 

important rivers are the Gorai-Madhumati-Baleswar Rivers, the Bhairab-Pusur Rivers, the 

Bhadra-Gengrail river, and the Hari-Teka-Mukteswari river, Sibsa River, the Kabadak-Betna 

river and the Jamuna-Ichamati-Kalindi river. Most of the rivers are tidal in nature. These 

North-South rivers are interconnected by east-west Rivers. In this region, flows of these east-

west rivers are very important for the complete circulation of tide all over the tidal flat. In the 

rainy season, water becomes fresh to slightly salty and in the dry season, it becomes salty. 

Most of the river waters carry appreciable amount of suspended load. The inland rivers 

represent the remaining channels of the old spill or regional rivers, which have lost their 

connection to the oldest boundary river, the Ganges. The Kumar, Nabaganga, Kabodak, 

Bhairab are good examples of such inland rivers. The inland and regional rivers run into tidal 

rivers or estuaries. In the greater Khulna area, the coastal rivers or estuaries are mainly saline 

because freshwater discharges are very low, especially in dry season. The flow regimes are 

driven by high, variable sediment laden flows. The rivers of this region show a continuous 

process of siltation gradually from the NW towards the SE direction. 

 

2.3.3 Geology of the Study Area 

The area surfaced by alluvial and paludal deposits. Alluvial deposits are tidal deltaic deposits 

and deltaic silt deposits. Paludal deposits are marsh clay and peat deposits (Alam et. al., 

1990). 

 

Tidal deltaic deposits: Sediments   mainly composed of clay and   silt. Occasionally, fine to 

very fine sand along the active and abandoned channels including crevasse splays. Sediments 

are light grey to greenish grey in color. In places, it weathered into yellowish grey color. 

Vertically, sediments are inter-layer of clay, silty clay with peat; clayey peat and peaty clay; 

wood present both in clay and peat/peaty clay layers. 

Deltaic silt deposits: Sediments are silt, clayey silt and silt. Silt and clayey silt are dusky 

yellow in color. Normally, there is alternation of silty clay and clayey silt with fine to very 

fine sand. Along the natural levees, sediments are fine to very fine sand with silt and sandy 

silt. At depth sediments are sandy in nature. 
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Marsh clay and peat deposits: Paludal deposits, deposited in the swampy environment. 

Clay is grey to bluish grey in color. Peat is black in color. Alternation of clay and peat or 

clayey peat are common. At the center of the marsh basin, peat is the thickest unit. Wood 

present at depth in peat, peaty clay, clayey peat and clay deposits. Subsidence is greater in the 

peat areas. This subsidence is not only due to the tectonic reason but also due to shrinkage of 

top of the peat layers and oxidation of carbonaceous matters (Eagleman, 1982). 

 

2.3.4 Physiography of the Area 

Important physiographic units are: Peat basins, Ganges tidal floodplain and floodplain. 

Peat basins: Relatively low trough like depressions surrounded by the Ganges River 

floodplain are peat basins. These basins remain under water for about 8-9 months of the year. 

Here active processes are paludal processes. Water and soil are saline to slightly saline in 

nature and salinity level controlled by fresh water flow from the upstream and rainfall. 

Sediments are high in organic matters and interbedded with peat and peaty layers. 

 

Ganges tidal floodplain: Relatively broad more or less flat to trough like plains dissected by 

numerous tidal channels bounded by the Ganges floodplain to the north and Sundarbans to 

the south is the Ganges tidal floodplain. Tidal plain is strongly influenced by tide, salinity and 

rainfall. This plain is also crisscrossed by numerous tidal creeks or channels and have high 

drainage density. The average tide difference is about 2 meters. Most of the areas are in 

between 1 to 3 meters above mean sea level and have southward regional slope. The water 

and the soil are saline but in the rainy season salinity becomes low. Fresh water flow from the 

upstream regions and the tide normally control the salinity of this region. Sediments are 

mostly clay, silty clay and in many places alternated with peat and peaty clay at depth. 

 
 

  

 

 

 

        Ganges tidal floodplain 

 

Figure 2.3: Physiography of the study area 
 

Ganges floodplain: Relatively more or less flat plains with well-developed natural levees 

and back-swamps bounded by the tidal plain to the south are Ganges floodplain. In this 

inactive plain no depositional processes are acting now. Now, the active processes are 

denudation processes. Rivers are seasonal and only fed by rainwater. In the southern part of 

the Ganges floodplain, the tide water feed some rivers only during the spring tide. The tide 

difference is less than 1 meter. Sediments are silt, sandy silt and clayey silt. Along the rivers, 

sediments are sandy in nature. Each physiographic unit has its own morph-dynamics. Peat 

Ganges  

floodplain 
Pe

at 

bas

ins 
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basins characterized by its paludal processes. Ganges tidal floodplain characterized by its 

normal tidal action. Ganges floodplain characterized by normal denudation processes. The 

land and water management of each physiographic unit is different from other physiographic 

units. Moreover, the morph dynamics of the boundary zone of two or more physiographic 

units is very complex. 

 

 

2.3.5 Catchment Wise Area 

To solve the drainage congestion of Jessore, Khulna, and Satkhira districts, the following 11 

catchment areas (Figure 2.4) have been identified and considered in the “Peoples’ Plan of 

action for management of rivers of the southwestern coastal region of Bangladesh” (Uttaran 

2013). Following table presents the catchment wise area and methodology applied for elicit 

ideas on respective catchments for preparing the people’s plan. 

 

Table 2.1: Catchment wise distribution of the study area 

 

Sl. No. Name of Catchments Catchment 

Area (Ha) 

Methodology of People’s Plan 

1. Sholmari-Salta-Lower Bhadra 19,000 The proposed plan has been generated by 

using bottom-up approach during 

planning. Here, affected local people are 

the major decision makers or contributors 

of the plans. All interventions or concepts 

in the plan have been drawn through a 

participatory approach according to 

catchments. Participants have taken part at 

all levels in the decision making process. 

After completion of the proposed plan, the 

technical justifications have been tested 

by the IWM using the mathematical 

modeling approach. An IEE of the 

proposed plan has been executed by 

CEGIS. 

2. Hamkura-Bhadra-Joykhali 23,000 

3. Hari-Mukteshwari 42,000 

4. Upper Bhadra-BuriBhadra- 

Harihar 

37,000 

5. Teligati-Ghengrile 10,740 

6. Salta-Gunakhali-Haria 13,072 

7. Kabodak 121,650 

8. Shalikha 11,375 

9. Betna 69,640 

10. Morirchap-Labonyabati 45,000 

11. Shapmara-Galghesiya. 32,000 

Total catchment area= 424,477 

 

Focus of the study area is Tala upazila , which falls under Kabodak , Shalikha and Salta-

Gunakhali-Haria catchment . Major part of Tala belongs to Kabodak Catchment .Remaining 

southern part belongs to Shalikha and little portion of  north-eastern corner belongs to Salta-

Gunakhali-Haria Catchment (Figure 2.5). Tala occupies southern part of Kabodak catchment.  
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Figure 2.4: Catchment distribution in the study area  
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Figure 2.5:  Catchments of Tala upazila 

2.4 Delta Dynamics over Time and Space 

The Bengal delta has evolved over a period of millions of years. Gradually, the mouth of 

the Ganges has moved eastward towards Myanmar, due to tectonic (Fig.2.6) and 

morphological (Fig.2.7) processes (Leendert, 2013). Morphological processes during the 

last 20,000 years have had a defining impact on the current physical reality in the delta. 

The rivers entering Bangladesh and the Bay of Bengal contains large amounts of 

sediment. 

 

The intertidal zone that evolved in the southwest of Bangladesh formed the perfect 

environment for mangrove forests to evolve. Mangrove forests need a very specific 

environment, characterized by strong tidal influence and an alternation of fresh and saline 

water. As will be presented in the next section, the eastward journey of the Ganges has 
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profound consequences, which can explain the current state of the southwest delta in 

Bangladesh and the problems humans are faced with. 

 

 

Figure 2.6:  Tectonic activity in the Bengal delta, causing the entire mouth of the Ganges to 

move eastwards (Abhijit et al., 2009). 
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Figure 2.7:  Stages of Holocene landform evolution of the Bengal basin (Good bred and 

Kuehl, 2000). 

 

 



15 

 

2.5  History of Water Management  

2.5.1 Colonial Period 

Since 17th century, Zamindars / Landlords temporarily constructed low dikes and wooden 

sluice gates around the area to protect the arable land from above hazards. In the rainy 

season, farmers exchanged saline water of their fields with river water when it became almost 

sweet. Sweet water normally washed away the salinity from the land. Thus they got good 

harvest of paddy as well as varieties of fish. Due to this traditional practice, there was a 

balance between sedimentation and subsidence of the area. Thus, the environment, eco-

system and bio-system evolved in the coastal. Area were in equilibrium. Prior to 1950 

Zamindaris had the right of revenue collection on the coastal land. They were responsible for 

construction of temporary earthen embankment of 8 months’ systems. Community was 

involved in the construction of the embankment through labor. 

 

2.5.2 Water Management after 1950 

After abolition of Zamindaris/ Landlords system, the maintenance of these structures became 

disrupted. As a result, the problem related to land-water management became serious and 

crop failure occurred frequently. After few years, due to disastrous floods in 1954, 1955, 

1956 the then Government asked for UN support. A group of specialist under the banner of 

Krug Mission carried out study on Bangladesh in 1957.As per their proposal, and a separate 

board WAPDA (Water and Power Development Authority) was formed. According to their 

proposal, decision was taken to create artificial protection against the natural salinity front 

excursion to bring the tidal flat under rice cultivation. The main objectives were to protect the 

arable lands from tidal inundation and flooding and to achieve more crop production. 

Accordingly, in early 60’s a total of 37 polders (10, 14,100 acres) were constructed with 

funding from USAID. Thereby Change in cropping patterns took place from 1 to 2/3 crops. 

As a result, Tides surged over additional inland. Siltation / drainage congestion or 

waterlogging appeared as a new hazard. Water flow was also reduced then before. 

 

2.5.3 Shift to Small Scale Projects and People’s Participation 

Community management or involvement of stakeholders, were not mentioned in the 1960s 

master plan (WAPDA,1964). Rather it was ignored. Thus top-down engineering was 

criticized. Mater Plan (1964) was reviewed and recommended a shift toward small scale 

projects in flood control, drainage and irrigation. Water management committee were formed 

with the influence of NGO’s. In their committee landless and marginalized groups were also 

included. After 1st attempt to include people participation in designing infrastructure projects 

started in 1970.Decentralization participation by the local inhabitants taking place in 1990s.  

Khulna-Jessore Rehabilitation Project was undertaken in 1994. In addition, Small Scale 

Water Resources Development Project as well as Integrated Planning for Sustainable Water 

Management was also observed.  
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2.6 “Dying” Rivers in the Southwest Delta 

As the Ganges moves east, sediment deposition causes off takes of rivers from the Ganges 

to the southwest delta to close; these rivers receive increasingly less upstream flow and, 

consequently, come under increasing tidal influence. (Fig 2.8) Without upstream flow that 

flushes out the dry-season sediment during the monsoon season, rivers quickly fill up 

with sediment. In these tidal rivers, floodplains developed which inundated twice daily by 

the high tide. As sediment build up continues, these rivers will disappear gradually. 

 

Figure 2.9 shows the condition of many rivers in the southwest delta before the Coastal 

Embankment Project, which commenced in the 1950s. What can be noted is that the 

quantity of water flowing through the rivers during high and low tide is high; the volume 

available for the water to fill up (in the floodplains) is very large. In other words: the tidal 

prism of these rivers was very high, making the sedimentation process relatively slow. 

Before the Coastal Embankment Project, sedimentation occurred mainly on the low-lying 

floodplains. As the water retreated through the river channel during ebb tide - causing 

relatively high flow velocity - sediment settled on the floodplains instead of the river bed 

during dead tide. Because of the presence of the floodplains holding large quantities of 

water, rivers would drain a large quantity of water, which resulted in a low pace of overall 

sedimentation
2
. 

 

In this system, people constructed seasonal infrastructure (embankments) to be able to 

grow crops during the dry season. These “osthmeshe bundhs” or 8-month-embankments 

(BWDB, 2003) allowed for 1 harvest per year, usually rice, and allowed the floodplains to 

be under tidal influence the remainder of the year. During the period without these small 

embankments, the tidal prism was high which caused sedimentation of the rivers in the 

southwest delta to be very slow (Leendert,2013). Additionally, upstream flow was higher 

in the time before the Coastal Embankment Project, as the Farakka barrage was not yet 

constructed. 

                                                
2 The higher the flow velocity of the river, the higher its capacity to hold sediment. 
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Figure 2.8: Map of the southwest delta. 

The Farakka barrage redirects water from the Ganges (light-blue) to the Hooghly River 

(green). Gorgia River (red) is the most eastern river of the active southwest delta (blue). Note 

that the area between the active delta and the Hooghly River receives hardly any upstream 

flow, which increases tidal influence there. Source: Leendert (2013) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.9: The morphological state of rivers in the southwest delta before the coastal 

embankment project Source: Leendert (2013)  
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2.7 The Coastal Embankment Project (CEP) 

The severe floods of 1954 resulted in the United Nations Krug mission (UNEC for Asia, 

1966) to Bangladesh, which instigated the Coastal Embankment Project. Under this 

USAID funded project, 37 polders and 1566 kilometers of embankments were 

constructed in the southwest delta (Nishat, 1988 in BUET, 2010; pp. 6). The objective of 

the construction of this infrastructure was simple: to protect floodplains (and urban areas) 

against tidal flooding and salt intrusion (GoB, ADB &Haskoning, 1993), and thereby 

allow 3 harvests annually compared to 1 before the construction of the embankments. The 

CEP can be understood as a product of the Green Revolution movement (Rahman et al., 

2010; pp. 1). Whereas polders were developed in the Netherlands to gain land, polders 

were constructed in Bangladesh to boost agricultural production.    

 

The polders were considered to be successful in their early years of operation, because 

they decreased floods and created stability in agricultural areas (Hughes et al., 1994; pp. 

25). They allowed 3 harvests per year instead of 1 (Leendert, 2013). 

 

 

Text Box 2.1: Beels & Polders 

Beels and Polders: 

A Beel is “a low-lying depression in the floodplain that generally contains water 

throughout the year, a small lake or backswamp” (Wester and Bron, 1997). A polder is a 

piece of land protected or reclaimed from a river, protected by embankments (Free 

Dictionary, 2013). During the Coastal Embankment Project numerous polders were 

developed, delineated by river embankments. In the north of the CEP area, there are 

fewer rivers which made the polders developed there larger. Polder 24 is so large that it 

contains numerous Beels, which drain separately in the Hari River. Polder 25 contains 

only Beel Dakatia, which is one of the largest Beels in Bangladesh. It is thus not possible 

to speak of “temporary depoldering” as in the title. A better term would be “de-beeling”.  

Local water management mostly takes place on Beel level, as Beels usually drain 

separately in the Hari or Mukteswari River. Beels that are connected with each other 

require collective management. Water management thus depends greatly on the 

hydrological setting of a polder or Beel.  

 

Under tidal influence, the land level of several Beels has been raised up to 2 meters, for 

example in Beel Bhaina and Beel Khuksia. 

 



19 

 

The polders also dramatically decreased the volume of tidal water stored in the 

floodplains, because the embankments prevented water from entering them. O’Brien 

(1969; in SMEC, 2007) has shown that the cross-sectional area of a tidal channel is 

linearly linked to the tidal prism (Annex II). Thus, when coastal embankments are placed 

and the cross-section of an area cannot increase (widen) during high-tide, the tidal prism 

or volume of water stored in the river/floodplain is decreased. This is logical, because the 

height of the tide and the width of the water containing body (river/floodplain) are the two 

determinants of the volume stored in the basin. A decrease in tidal prism, in the case of 

poldering, thus led to a decrease in river discharge and flow velocity, and thereby an 

increase in sedimentation. 

 

Figure 2.10 shows the effect of the CEP embankment on the rivers in the southwest delta. 

The process of sedimentation was slow, but led to a gradual buildup of sediment in the 

rivers. In the early 1980, riverbed sedimentation started to cause drainage congestion in 

the southwest delta. Paragraph 2.8 and onward describes the major causes and 

consequences of the sedimentation in the study area. 

 

 
Figure 2.10: The Coastal Embankment Project (CEP) 
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 Figure 2.11: The morphological state of rivers in the southwest delta after the Coastal 

Embankment Project Source: Leendert (2013) 

 

2.8 Flood versus Water Logging 

Flooding is the unusual presence of water on land to a depth which affects normal activities. 

Flooding can arise from overflowing of the river (river flooding), heavy rainfall over a short 

duration (flash floods) or an unusual inflow of sea water onto land (ocean flooding). Ocean 

flooding can be caused due to storms such as hurricanes (storm surge), high tides (tidal 

flooding), seismic events (tsunami) or large landslides (sometime also called tsunami). 

 

Waterlogging is a condition in which the field is flooded with stagnant water, by contrast, 

flooding involves running water (lotic system). In flooded conditions, the water is flowing, 

submerged and stirring with the convective movement of solutes and gases, more so than 

normal conditions. However, with time after the flood subsidies the field is slowly exposed to 

waterlogged/submergence conditions depending on the amount of water accumulated (Fig 

2.12). In waterlogged conditions, the soil in the field slowly turns from hypoxic conditions to 

anoxic conditions. This is due to the fact that oxygen is consumed and there is a reduction in 

the diffusion rate of oxygen, which is 10,000 times slower in water than in air. (Predeepa et. 

al., 2012) 
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There are two types of waterlogged areas, anthropogenic waterlogged areas and natural 

waterlogged area. Natural waterlogged areas are historic water pockets, the wet lands of this 

region like ponds, lakes, beels, haors etc. 

 

Anthropogenic waterlogged areas are the water pockets that formed mainly due to human 

activities (poldering) together with other factors. Here, problems are due to unperfected 

permanent or seasonal water congestion. It is hampering the normal land-use, ecology, morph 

dynamics, economical activities and normal activities of life of the area. 

 

2.9 The “discovery” of “Tidal River Management (TRM)” 

The Environmental Impact Assessment performed by CEGIS (1998) first literally mentioned 

the concept “Tidal River Management”. Before this report, the term “TRM” was not used, 

but the actual idea was mentioned as early as 1993 in the final report of the Khulna Coastal 

Embankment Rehabilitation Program (1993). In hindsight, (evaluation) reports on the KJDRP 

talk extensively about (the) “Tidal River Management (option)”, even when referring to the 

embankment cuts in the early 1990s in Beel Dakatia and Beel Bhaina. 

 

 
Figure 2.12: Identification of Water Logged Area in South West Delta 
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What is even more striking after having discussed the first cases of “Tidal River 

Management” is that the people who made the initial embankment cuts did not have the 

intention to create a tidal basin that would increase the cross-section of the river
3
. In contrast, 

the cuts in Beel Dakatia and Beel Bhaina were made to improve future drainage by raising 

land level in the Beels
4
. 

2.10 Waterlogging Scenario from Previous Studies 

The south western coastal areas of Bangladesh remain waterlogged (Figure 2.12) for long 

periods especially during the monsoon season. People in these areas have been coping with 

submerged/flooded conditions for generations. Heavier than usual rainfall during the end of  

July and early August causes flooding in many areas of  Bangladesh and some unions of the 

Southwestern part this inundation remain for a long time which is also called prolonged 

water-logging (FAO,2015). 

 

Beside this waterlogging is a form of  flooding condition remaining in the embankment 

which mainly resulted by hydro-geophysical factors and water remain stagnant for a long 

time because of  mass sedimentation of  riverbed and reduced height differential between 

embankment and peak water level (Rahman et al., 2010).Southwestern coastal region of  

Bangladesh is an unique brackish water ecosystem and the tidal wetland of  this area flooded 

by high tide twice a day in a cyclic system and this area is rich in biodiversity with hundred 

species of  fish varieties. 

 

Southwestern part of  Bangladesh face sea level rise due to low elevation from sea level and 

continue process of  land subsidence and transportation of  sediments lead sedimentation in 

the mouth of the estuaries which hamper drainage system of  upstream estuary and rivers 

(Adri & Islam, 2010).Waterlogging happen due to excessive siltation in the river and 

unplanned development intervention on the river system and these flood/ prolonged water-

logging have caused significant displacement of  many areas of  southwestern part of  

Bangladesh (DDM, 2014). 

Tutu (2005) argued that south western coastal region is a part of the tidal floodplain bounded 

in the north by Ganges floodplain and Sunderland mangrove tidal forest in south. He also 

argued that “The tidal floodplain is strongly influenced by tide, salinity and rainfall. This 

plain is also crisscrossed by numerous tidal creeks or channels and has high drainage density. 

Through natural process the rivers carry both sweet water from upstream and tides from the 

sea. The major portion of the floodplain is low-lying, barely one meter above mean sea level 

and below high tide level. Homesteads, roads, vegetable gardens and orchards were 

developed on areas artificially raised by digging ponds and ditches”. 

 

 
3Although it could have been expected, considering the large quantity of literature on the physical aspects of 

tidal rivers, and the relationship between river cross section and mean tidal volume as presented in Annex II.  
4As will be shown in chapter 5, people define the term “TRM” mostly as “a method to raise up the land inside 

the Beel by inundating it with sediment-laden water”, without referring to the effect of tidal basins on the river. 

Even though there was no sedimentation in Beel Dakatia itself. 
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Inter-governmental Panel on Climate change (IPCC) reported that huge sediment load mainly 

brought by three Himalayan Rivers which are Ganges, Brahmaputra and Meghna cause 

drainage congestion problem in estuarine rivers. IPCC also predicts that sea level will rise 

between 0.18 and 0.79 meters due to global warming (Kibria, 2011). 

 

On the other hand Rahman et. al. (2010) identified river bed sedimentation due to low 

velocity upstream fresh water flow, increase of  sedimentation deposition due to construction 

of  bridges, sluice gates and polders over the Kabodak river, reduction of  drainage capacity 

of the river at the downstream due to siltation during the dry season up to tidal zone, 

acceleration of  siltation process due to existence of  water hyacinth, aquatic weeds and the 

use of  fishing nets (patta and vemty) for fishing as the causes of  water logging. 

 

UNDP (2011) summarized “waterlogging is a result of  a combination of  factors that 

include: excessive monsoon rains; inadequate drainage; mismanagement and a lack of  

maintenance of  embankments; increased sediment and siltation of  rivers; restricted river 

flows due to embankments built for shrimp farming; and the release of  water from barrages 

in India especially Farakka Barrage and Durgapur / Damodar Barrage”.Tusar (2001) stated 

that the increasing number of ‘ghers’ has also increased the probability of manmade water 

logging. At the beginning of the waterlogging problem, it was occurred for a few months in 

each year, but at present it prevails around the year. 

 

The river ‘Ichamati’ branched into two streams at Darshana in Kushtia district. One flowing 

southeast is known as the ‘Bhairab’. At the south of Kotchandpur, an of shoot branches out 

from the Bhairab and flowing south meets with the ‘Shibsa’ near Paikgachha in Khulna 

district. This of shoot of the Bhairab is the Kabodak (Rahman, 2011).Disconnection of the 

Mathabhanga from the Ganges and again disconnection of the Mathabhanga and the Kabodak 

resulted in a very low flow. During monsoon, the river receives only the local rainwater and 

percolated water and loses its navigability at most places. In summer, the river almost dries 

(Banglapedia, 2004). 

 

Since 2000, the people of Kabodak basin around Satkhira have been faced serious 

waterlogging problem with excessive financial, environmental and socio-economic losses. 

Sea level rise increase backwater effect which causes waterlogging and amplify siltation over 

the river bed. The high levee near Tala Upazilla of Satkhira District indicates that once upon 

a time the river might have a width about 750 meter, but it is now only about 170 meter but at 

Chandkhali the width is about 300 meter. The river was about to die but Bangladesh Water 

Development Board (BWDB) maintains a flow from the Ganges by pumping and providing 

irrigation to its buffer area in the Ganges Kabodak irrigation Project (G-K Project) 

(Banglapedia, 2004). The River Kabodak is the main artery of the water resources system 

located in the south- west region of Bangladesh, the most developed area of the Gang etic 

delta. It is an alluvial river drains and flow towards the north-south direction (Rahman, 2011). 
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Rahman (2011) founded that Mani Rampur, Keshabpur, and Abhaynagar Thana’s of Jessore 

District, Dumuria Thana of Khulna District, and Tala Thana of Satkhira District face 

waterlogging problem almost every year. However, in the other flooded river basins towards 

the northern reaches, continuous inundation the low-lying areas along the Kabodak River 

faced waterlogging basically between June and January. The phenomenon involves 

deterioration of  drainage condition leading to temporary to permanent inundation of  

floodplains along those rivers, causing enormous difficulties towards maintaining livelihoods 

and disrupting land-based productive system (Rahman, 1995). 

 

Neelormi (2005) stated that the problem has become severe in the southwestern parts of 

Bangladesh, especially along the Kabodak  river system covering parts of Jessore and 

Satkhira Districts. The unavailability of  land year-round and/or for a major part of  a 

growing season due to standing water put agriculture based livelihood of  people in extreme 

hardship (Ahmed et al.,  2007). Hazards generally bring additional difficulties and 

vulnerabilities to women, especially for poor women. As in other forms of  water-related 

hazards in Bangladesh, rural women are the worst sufferers under waterlogging condition 

(Ahmed et al.,  2007). 

 

Adnan (2006) considered existence of permanent polders and their mismanagement, decrease 

of upland flow, anthropogenic factors as the causes of waterlogging in South west coastal 

region. Ahmed et. al. (2007) argued that in recent times the waterlogging phenomenon thus 

caused forced displacement of an estimated 80,000 populations from several southwestern 

districts. A combination of gradual natural shifting of the Ganges River and its principal 

distributaries towards the east, creation of coastal embankment system that induced increased 

sediment deposition on the river beds by making in recent years, waterlogging has become a 

major cause of the loss of livelihoods. Waterlogging has been caused by permanent choking 

up of rivulets and owing to human induced activities. Land based production system cannot 

be utilized for maintaining livelihoods, which triggers hunger and loss of livelihoods the 

latter being the determining factor for forced displacement Waterlogging not only enhances 

forced displacement and aggravates economic hardship, it inflicts upon severe health care 

debacles and other social problems in order to avoid such problems, many families out-

migrate to immediate urban peripheries. 

 

Waterlogging also have detrimental impacts on biodiversity and environment in the South-

western region. Waterlogging induced salinity has already killed off almost all types of 

vegetation in that region. Agricultural production has drastically reduced and even 

homesteads vegetation and cattle rearing become impossible. Most of the rivers have dried 

up. This situation caused immense suffering for the people in that region. Even the famine of 

1941/42 was not so much disastrous for this area. The severity of waterlogging problem 

prevails in 274 villages of 17 unions under Khulna, Jessore and Satkhira districts. South-

western region of Bangladesh has a long history of water logging, but all those phenomena 

were temporary in nature. Nearly one million people of  eight Upazilas (sub-district) of  

South-western region namely Abhoyanagar, Monirampur, Keshobpur, Dumuria, Tala, 
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Phultala and Daulatpur are the victims of  waterlogging problem for the last 35 years (Masud 

et al.,  2014). 

 

Hoq (1999) introduced that in Bangladesh, shrimp is the third largest foreign exchange 

earning commodity, after garment and jute, contributing 9% to national export earnings. 

Shrimp culture is practiced in intensive brackish water in south-eastern Bangladesh, there are 

extensive to semi-intensive culture practices in south-western region. The farmers 

traditionally culture shrimp and fish, by trapping them in low lying coastal areas with 

construction of embankments (polder). In recent years, shrimp culture has been extended 

even to non-soldered areas and to some extent to areas where mangrove forests have been 

cleared. Waterlogging impact on the shrimp culture and inundate all the shrimp farms. 

 

2.11 Case Studies 

2.11.1 Khulna-Jessore Drainage Rehabilitation Project 

Several projects were implemented to improve the drainage situation in the CEP area, 

including the Khulna Coastal Embankment Project from 1985 until 1990 and the Second 

Coastal Embankment Rehabilitation Project that started in 1990 and lasted until 1994 (GoB, 

ADB & Haskoning, 1993). The latest project to improve the drainage in the area was the 

Asian Development Bank funded Khulna-Jessore Drainage Rehabilitation Project (KJDRP). 

The KJDRP aimed to improve drainage in 100,000 hectares that were worst affected by the 

drainage congestion in the southwest delta, by improving infrastructure and community 

participation in water management (ADB, 2007; pp. 10). During the KJDRP, 106 formal 

Water Management Groups (WMG) and 9 Associations (WMA) were established and one 

overarching Water Management Federation (WMF). The KJDRP covered approximately 

25% of the CEP area with a population of 800,000 people, ran from 1994 to 2002 and was 

implemented by the Bangladesh Water Development Board. 

 

The KJDRP (Annex III) is well-known in the study area, and its outcome is the topic of 

heated debate among locals, NGOs and the government. Initially, there were 9 options 

considered to improve drainage of the study area, which included the construction of large-

scale infrastructure and the development of tidal basins (SMEC, 2002). In contrast to the 

local population, the BWDB favored the construction of large scale infrastructural solutions 

to counter drainage congestion in the area. 

 

During the initial phase of the KJDRP, several regulators were constructed (i.e. at Sholmari 

and Ramdia), the Hari and the upper Sholmari river were dredged and a large embankment 

was built between Babodah and Teka (ADB, 2007; pp. 25). On October 29
th

, 1997, the local 

population at Beel Bhaina cut their embankment turning the 1000 hectare Beel into a tidal 

basin (ADB, 2007; pp. 25).  

 

2.11.2 Beel Dakatia, 1990 

Eight years before people cut the embankment at Beel Bhaina, during the Khulna Coastal 

Embankment Rehabilitation Project, four embankment cuts were made in Beel Dakatia with 
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the aim of 1) improving drainage, 2) improving water quality and of 3) raising land level 

through sedimentation (SMEC, 2003). In 1990, Beel Dakatia was suffering from severe 

waterlogging, as described in a famous book by Rahman (1995). Beel Dakatia drained 

through the Hamkura river, which benefitted by the large quantity of water flowing through it 

during the embankment openings. The cuts in Beel Dakatia caused salinity intrusion and 

10,000 to 12,500 hectares to be inundated (in the dry and wet season, respectively), which 

caused crop destruction and human suffering. In 1994 the cuts were closed by the BWDB, 

which caused the Hamkura River to sediment up rapidly. 

 

The embankments around Beel Bhaina were cut to raise the land levels inside the Beel to 

improve future drainage by sedimentation, and possibly to make a statement to the KJDRP 

management (SMEC, 2003 annex A; Jenkins email, 2013). It was the Beel cut in Beel Bhaina 

that instigated a response of the organizations involved in the KJDRP and the BWDB. The 

option to transform some Beels into tidal basins to enlarge the cross-section of the river was 

only studied after the public cut in Beel Bhaina, not Beel Dakatia. 

 

The embankment cut in Beel Bhaina on October 29
th
, 1997, can be regarded as the moment 

of birth for the then called “tidal basin option” for drainage of the Hari River. Not only its 

physical consequences, but also the political climate within the KJDRP contributed to the cut 

having such great impact. 

 

2.11.3 Beel Bhaina tidal basin, October 1997 – December 2001 

On October 29
th

 1997, people in Beel Bhaina – with the help of the Bangladesh Communist 

Party of Jessore - cut their embankment with the Hari River, as they hoped that the sediment-

laden water would raise the land of their Beel and thereby improve drainage (SMEC, 2003). 

While the Bangladesh Water Development Board was implementing the KhulnaJessore-

Drainage Rehabilitation Project, Beel Bhaina was turned into a tidal basin which inundated 

the entire 900 hectare Beel. Initially, the BWDB’s response was to take legal action against 

the people who cut the embankments, because the embankments - property of the BWDB - 

were destroyed. Under pressure from (among others) Shorab Hossain and Andrew Jenkins, 

ADB consultants for the KJDRP, no legal action was taken. 

 

After the cut, cross sections and sediment deposition in Beel Bhaina were monitored by the 

implementing authorities of the KJDRP; the BWDB, SMEC engineers (SMEC, 2007) and 

ADB consultants (Lendart, 2013). As the tidal prism increased, the cross section of the Hari 

River downstream of Beel Bhaina increased considerably during the entire period the Beel 

functioned as a tidal basin. (SMEC, 2002). Additionally, sediment was deposited in Beel 

Bhaina, raising its land level by an average of 78 centimeters (SMEC, 2007).  

 

As the tidal basin increased the cross section of the Hari River downstream of Beel Bhaina, 

drainage improved considerably. Beel Bhaina remained functioning as a tidal basin until 

December 8
th
, 2001. When the cut was closed, the bed level of the Hari River rose by more 

than 6 meters in the next 8 months (SMEC, 2007).  
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2.11.4 Beel Kedaria, January 2002 – January 2005 

The tidal basin in Beel Kedaria was officially recognized by the KJDRP management. 

Initially, it was planned to be permanent, but after local stakeholders had expressed their 

concerns to the KJDRP management (Jenkins email, 2013), and violently resisted the 

construction of a peripheral embankment (SMEC, 2003), it was decided that Beel Kedaria 

would also be a temporal tidal basin. The results of the EIA (1998) and the IWM modelling 

contributed to local stakeholders’ acceptance of the rotating tidal basin plan. 

 

Beel Kedaria tidal basin was opened on January 31
st
, 2002, but its impact was not perceived 

as positive as Beel Bhaina by the local population. The river cross section at Chechuri (just 

downstream of Beel Kedaria) only barely changed during the year the basin was in operation. 

However, no sedimentation took place in the river and there was no drainage congestion 

during the operation of Beel Kedaria tidal basin. This might be caused by the fact that Beel 

Kedaria is positioned approximately 19 kilometers upstream from the confluence of the Hari 

and the upper Bhadra River, which makes tidal influence in Beel Kedaria less than Beel 

Bhaina (approximately 0.20m in contrast to approximately 2.00m in Beel Bhaina). The 

Babodah regulator located downstream of Beel Kedaria aggravates this effect (constructed 

under the CEP in 1962). Beel Kedaria tidal basin remained active until January 2005 (IWM, 

2007). During February and November 2005, when Beel Kedaria was closed, severe 

sedimentation took place in the Hari River which raised the bed level up to 3.5 meters (IWM, 

2010). 

 

2.11.5 East Beel Khuksia, April 2006 –January 2013 

East Beel Khuksia tidal basin was officially opened by the BWDB on April 27
th

, 2006, but 

closed by the local population who opposed the cut on July 16
th

, 2006 (ADB, 2007; pp. 34). 

On November 30
th

, 2006, according to the Institute for Water Modelling (2012), the basin 

became active again, which greatly improved drainage in the area, (Figure 2.13)  

 

The reason why Beel Kedaria is sometimes depicted as a “failure” is because no 

sedimentation took place in the Beel itself. Beel Kedaria was successful in the regard that 

there was no drainage congestion in the area during its operation. The explanation of this 

paradox can be found in the way people perceive and define “Tidal River Management” (as it 

is not yet named in 2000): the majority of the people define the term as the raising of land 

inside a Beel, and do not refer to the river as primary benefactor of the practice. 

 

In addition to the positive effects of the tidal basin on the bed level of the Hari River, the 

ground level in East Beel Khuksia was raised significantly with sediment. Measurements in 

November 2012 show that the ground level was raised by approximately 2 meters near the 

beel cut, and 1.5 meters further away from the cut (Van Minnen, 2012). Opposition to the 

Beel Khuksia tidal basin mainly revolves around the absence of an effective mechanism to 

compensate local farmers.  
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2.11.6 Beel Kapalia 

Since the end of the KJDRP, the BWDB and the Institute for Water Modelling (IWM) have 

been conducting research in the area and have come up with a rotational tidal basin plan 

(Figure 2.14), in order to maintain the tidal prism in the Hari river and prevent future 

drainage congestion
 
(IWM, 2010). 

 

 
Figure 2.13:  The impact of East Beel Khuksia tidal basin on Hari river morphology at Ranai. 

Source: IWM, 2010 

 

 

 
Figure 2.14: The IWM plan for rotational tidal basins in the Hari-Mukteswari River. 

 Source: IWM, 2010 

The plan envisages the operation of successive tidal basins in the Hari River, with Beel 

Kapalia the first to open in 2012-2013. However, because of the diminished role and power 

of local WMGs and WMAs, local participation in the decision-making process of this plan 

has dropped considerably. When the BWDB attempted to open Beel Kapalia tidal basin in 

June 2012, they encountered fierce local opposition. There are lot of dissatisfaction among 

the affected people about the compensation package of Govt (Annex IV). 
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2.11.7 The Kabodak Catchment 

The river ‘Ichamati’ branched into two streams at Darshana in Kushtia district. One flowing 

southeast is known as the ‘Bhairab’. At the south of Kotchandpur, an offshoot branches out 

from the Bhairab and flowing south meets with the ‘Shibsa’ near Paikgachhain Khulna 

district. This offshoot of the Bhairab is the Kabodak (Rashid, 1991). 

 

The Kabodak originated from the Mathabhanga River having severely sinuous planform. A 

canal was dug to run the river along a shortened course avoiding the meander and the 

Kabodak got disconnected from the Mathabhanga. The Kabodak River maintained its 

principal discharge from the Bhairab (Khan, 2000). Disconnection of the Mathabhanga from 

the Ganges and again disconnection of the Mathabhanga and the Kabodak resulted in a very 

lean flow. During monsoon, the river receives only the local rainwater and percolated water 

and loses its navigability at most places. In summer, the river almost dries (Banglapedia, 

2004). 

 

 
Figure 2.15:  Polders of Tala upazila 

The high levee near Tala Upazilla of Satkhira District indicates that once upon a time the 

river might have a width about 750 meter, but it is now only about 170 meter but at 



30 

 

Chandkhali the width is about 300 meter. The river was about to die but Bangladesh Water 

Development Board (BWDB) maintains a flow from the Ganges by pumping and providing 

irrigation to its buffer area in the Ganges Kabodak irrigation Project (G-K Project) 

(Banglapedia, 2004). The River Kabodak is the main artery of the water resources system 

located in the south- west region of Bangladesh, the most developed area of the Gangetic 

delta. It is an alluvial river drains and flow towards the north-south direction. Its total length 

is around 200 km. This river drains an area of about 1067 km
2
 spread over nine Upazilas in 

Jhenidha, Jessore and Satkhira districts. Numerous existing drainage channels/ Khals in the 

region drain out water through the Kabodak River (CEGIS,2004). 

 

2.12 Siltation and Physical Change in the Kabodak River 

Due to flow diversion and water withdrawal by upper riparian countries it is found that water 

flow of 975 river decrease the critical level especially in the dry season. Depth of 98% of 

river has decreased and submerged sand bars are found in 87% river. Mouth of 12% rivers 

has silted up due to continuous siltation. Number of Dead River is increasing gradually due to 

siltation. Siltation also accelerated the emergence of sand bars and decreased depth in many 

rivers (Rahman, 2005 a). 

 

The Kabodak is the tributary of the Bhairab. The Bhairab River already dried due to siltation 

as an outcome of flow reduction in the Ganges as a result of water withdrawal. Since 

upstream part of the Bhairab River is died, the Kabodak also now is a nearly dead river with 

no flushing action as well water pressure from the upstream. But siltation has been continuing 

for years during high tides. As a consequence, the Kabodak River has been causing flooding 

in the entire region every year causing suffering of millions of peoples (Anonymous, 2009). 

 

The Kabodak River is located in the coastal zone, and is significantly influenced by tidal 

effects. The entire coastal region is monotonously flat, having very low elevation. According 

to available statistics on Coastal Zone, majority of the land is within one meter from mean 

sea level, a significant proportion of which again falls below high-tide level (Islam, 2005). 

Main River systems of this region consist of the Gorai-Madhumati-Baleswar river system, the 

Gorai-Bhairab-Pusur river system, the Bhadra-Gengrail river system, the Hari-Teka-

Mukteswari river system, Sibsa River, the Kabodak -Betna-Kholpetua river system and the 

Mathabhanga-Ichamati- Kalindi river system (Figure 2.1). These river systems criss-cross the 

region through a complex network of smaller rivers and rivulets. Through a natural process of 

gradual east-ward migration of the Ganges River, the primary source of freshwater for all 

these river systems, many smaller rivers lost their drainage capacity over the past two 

centuries (Sarker, 2004). 

 

The polders of coastal reaches through the implementation of the Coastal Embankment 

Project also had a backlash that has been demonstrated by enhanced sedimentation within the 

riverbeds, which eventually choked up the rivers (Sarker, 2004). 
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Not only the morphological processes have been altered severely with adverse effect in terms 

of narrowing down of width of rivers and estuary, it also reduced the height difference 

between the crest height of embankment and the peak water level (mostly during neap tides 

in peak monsoon). Following a few iterations of such cascading effects, the drainage capacity 

of the affected rivers has been shrunk significantly (Ahmed et al.,2007a). 

 

However, the most dramatic hydrological effect has been observed in the river ever since the 

Ganges flows have been withdrawn by building and commissioning of the Farakka barrage in 

1975 (Mirza, 2004; Hal crow-WARPO, 2001). The adverse impacts reached their height 

during the period between 1990 and 1996, when the Gorai River has been found completely 

disconnected from its tributary the Ganges River (DHV-WARPO,2000). 

 

Accordingly, the mixing zone between freshwater and brackish water has been shifted 

towards north. During the dry season, a combination of extreme low flow and increased 

salinity accelerates the processes of siltation in the riverbed, which eventually choke the river 

and drastically reduce its drainage capacity (Rahman et al., 2000). Gradual siltation on the 

riverbed of the Kabodak River was triggered by inadequate runoffs in the south reach caused 

by CEP (CCC, 2009). 

 

Upstream withdrawal of water from the Ganges added significantly to the magnitude of 

siltation process. Withdrawal of the Ganges water reduced the amount as well as velocity of 

upstream flow, thus reducing the flushing capacity of Ganges and its distributaries. The weak 

flushing power in the Ganges favored the formation siltation in the river over the years which 

change the overall river morphology (NFPCSP, 2009). 

 

The Kabodak is a river where the rate of change has been dramatic following the closure of 

Gorai River. This is how drainage congestion became a regular phenomenon in that river, 

resulting into overbank spillage during each peak monsoon. Consequently, the entire basin 

became water logged for a certain period of the year (NFPCSP, 2009). 

 

From NFPCSP (2009) it is found that embankments caused deposition of silts in the riverbeds 

of the tidal rivers. The Kabodak River is one of the burning examples of river siltation and 

subsequent flooding. This river has become symbol of sufferings of five upazilas of Jessore 

and Satkhira districts. 

 

From NFPCSP (2009) it is also found that another reason behind flow reduction in the 

Kabodak was the construction of several bridges on the river in many places. Dredging up to 

40 km to revive its navigability was done in 2004-05. However, the result did not last for 

long. Dredging could not solve the problem of siltation since upstream pressure was nil and 

siltation was a continuous process from downstream during tidal actions. 
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2.13 Socio-Economic Impact 

From the study by CEGIS (2004) it is observed that historically, the Kabodak River 

catchment has not suffered from floods. People first experienced flood, only recently, in the 

year of 2000 and then on flooding has become common in every year. The flooding in 2000 

was caused by huge amount of cross-boundary flow coming from India, which exceeded the 

conveyance capacity of Kabodak River due to excessive siltation in the riverbed over the 

years. During the devastating flood in 2000, most of the areas were affected. 

 

Currently, vast areas in Mani Rampur, Keshabpurb Thanas, and Abhaynagar Thanas of 

Jessore District, Dumuria Thana of Khulna District, and Tala Thana of Satkhira District are 

generally water logged. In case of Mani Rampur and Keshabpur Thanas, over 85% land has 

been remained water logged for over seven years. It has been observed that during the flood 

in 2007, the Kabodak River had been flowing above danger level in Jhikar Gachcha for over 

80 continuous days (Ahmed et al., 2007a). However, in the other flooded river basins towards 

the northern reaches, continuous inundation lasted up to 20 days in each of the two flood 

spells. The low-lying areas along the Kabodak River were all inundated between June and 

November of 2007. 

 

The phenomenon involves deterioration of drainage condition leading to temporary to 

permanent inundation of floodplains along those rivers, causing enormous difficulties 

towards maintaining livelihoods and disrupting land-based productive system (EGIS,1998; 

Rahman, 1995, Neelormi, 2005) stated that the problem has become severe in the 

southwestern parts of Bangladesh, especially along the Kabodak River system covering parts 

of Jessore and Satkhira Districts. 

 

The unavailability of land year-round and/or for a major part of a growing season due to 

standing water put agriculture based livelihood of people in extreme hardship (Ahmed et. al., 

2007a). Hazards generally bring additional difficulties and vulnerabilities to women, 

especially for poor women. As in other forms of water-related hazards in Bangladesh, rural 

women are the worst sufferers under waterlogging condition (Ahmed et al., 2007b). Local 

people changed their land use pattern from paddy cultivation to shrimp or other aquaculture 

to adapt the water logged situation to irrigate and save million hectares of landform flood and 

water logging. The problems of waterlogging are widening and prevail one temporary or 

permanent basis (Uttaran, 2000-2002) 

 

Tusar (2001) stated that the increasing number of ‘ghers’ has also increased the probability of 

manmade water logging. At the beginning of the waterlogging problem, it was occurred for a 

few months in each year, but at present it prevails around the year. 

 

Migration to urban areas and to India increased and the long tradition of the family unit had 

been destroyed due to disruption of river system and waterlogging in the south west coastal 

region of Bangladesh. Agriculture has been suspended and social forestry has been virtually 
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wiped out. Even homestead gardens have been decreased. People have lost their hope for 

rehabilitating this water logged situation (Rahman, 1990). 

 

Kranti (2000) studied and found that the cropping intensity was 209% during the period of 

1999-2000 and due to the physical change of the river the agriculture of the area is severely 

affected by drainage congestion and water logging. Before the area was affected by 

waterlogging problem, two to three agricultural crops were grown on the same pieces of land 

but as this problem was advancing, the cropping intensity fall down. 

 

Due to the morphological change of the river, the cultivation pattern and the overall situation 

also changes. Action Aid Bangladesh (2005) in their study in SW region found that illegal 

shrimp cultivation closes the canals as well the river flow and about 40-50 thousand people 

become penniless and had to migrate to other places. 

 

Increased water levels have inundated homesteads and houses, forcing people to take shelter 

in different places. There has been a shortage of food, shelter and employment. People are 

suffering from skin diseases caused by continuous exposure to stagnant water (Oxfam, 2006). 

Due to waterlogging food and water borne poisons are scattered everywhere and take places 

with flooded water very easily and causes various diseases (Bala, 2003). 

 

Long term waterlogging initiated a change in the livelihood pattern viz., land use pattern, 

occupational pattern, energy use pattern, food security, nutrition status, cultural aspects, 

woman empowerment and security as well as disrupted biodiversity (Datta, 2005) 

 

Women are entrapped in water in waterlogging condition. The irony is, despite having water 

all around they have practically been devoid of an opportunity to get non contaminated water 

for drinking purposes. The patriarchal nature of gender-based responsibility in a common 

Bangladeshi household dictates them to fetch safe drinking water on a regular basis and 

maintain household well-being. Hence, women in a waterlogged area find it extremely 

difficult to accept the reality around them: using water for drinking purposes from the very 

same source where they are forced to defecate. Absence of safe sanitation services and supply 

of safe drinking water has been culminated into rather high rates of water-borne diseases, 

including skin diseases and reproductive health disorders. A large majority of the women 

reported that they had been suffering from vaginal infection (Ahmed et al., 2007a). 
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CHAPTER 3 

METHODOLOGY 

3.1 Introduction 

This chapter presents the methodology followed in this study for assessment of waterlogging 

problem in the coastal region, particularly focusing in the Jalalpur union of Tala upazila 

under Satkhira district. It also presents the methodology followed to evaluate the past and 

present sediment management practices in the coastal areas, and development of strategy for 

mitigation of waterlogging problems.  

3.2 Assessment of Waterlogging Problem  

3.2.1 Analysis of Satellite Images and Maps  

Assessment of waterlogging problem was carried out through collection and analysis of 

available maps, satellite images (Sources: Google, SPARRSO) and study reports (IWM, 

CEGIS, RRI, SOB). Satellite images were used to identify the water surface in the study area 

where the surface water level was measured from the images.  

 

In this study satellite images have primarily been obtained from SPARRSO. Satellite images 

are available all the year around. The images received from SPARRSO for the period from 

November to next March has been found to be more useful. Land use pattern were easily 

distinguishable from these images. Often there are clouds in the atmosphere during April to 

October. Optical images received during these periods are often obscured due to presence of 

cloud. During monsoon, image from microwave data are useful. All images obtained did not 

have good resolution. Rapid eye images have good resolution than TM satellite images. 

Quick bird images have got better resolution than Rapid eye images. On the contrary, images 

from Microwave data has lower resolution (100-meter x 100 meter). 

 

In this study, state of Kabodak river flow and land use pattern of the study area was assessed 

through analysis of satellite images for the years 1989, 2000, and 2011. Erosion and accretion 

of the Kabodak River were also assessed though analysis of images of these years. Water 

logged area and volume of logged water were assessed through analysis of images for the 

years 2000, 2011, 2013 and 2015. 

 

3.2.2 Sediment Content and Salinity Analysis  

Sediment content of the water of Kabodak River and surrounding study areas was analyzed 

through collection and testing of water samples from four locations along the river during 

May to September, 2015. The locations are: Kanaidia Ferry Ghat, Baliaghat Ferry Ghat, 

Pakhimara Beel, and Paikagcha Bridge. Figure 3.1 shows the locations of sample collection. 

Concentration of salinity in Kabodak River was assessed though analysis of salinity of river 

water at four locations: Kanaidia, Pakhimara, Balaighat, and Paikgacha.  
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Figure 3.1: Sample collection for sediment analysis at Kanaidia Ferry Ghat 

 

 
Figure 3.2: Measurement of Salinity at the Bank of Kabodak (left) and Pakhimara (right) Beel 

3.2.3 Groundwater Quality Analysis 

Groundwater quality was tested at 16 points in the study area. Location of studied tube wells 

in Kanaidia village is shown in Figure 3.3. The GPS readings of the tube wells are shown in 

Table 3.1. Depth of tube wells, and concentration of Arsenic, Iron and Salinity in 

groundwater were measured. 
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Table 3.1: Location of tube wells in the study area 

 

Sl No Tubewell ID Name of tubewell owner GPS Reading 

1.  T-1 Sayed Ahmed 
 

2.  T-2 Mansur Ali 
0428248 

2510114 

3.  T-3 Shamol Adikary 
2427897 

2510263 

4.  T-4 Rath Khola Bazar 
0427588 

2510610 

5.  T-5 Rishi Para 
0427287 

2510488 

6.  T-6 Ruhul Amin 
0427397 

2509965 

7.  T-7 
Solaiman mia 

(Kanaidia Karigor Para) 

0428049 

2509804 

8.  T-8 
Montaz Mir 

(Kanaidia Shek Para) 

0428628 

2509533 

9.  T-9 
Rafikul Islam 

(Shek Para) 

0428635 

2509612 

10.  T-10 
Abdul Ali 

(Shek Para) 

0428626 

2509637 

11.  T-11 
Amirul  

(Kanaidia Dakhin Para) 

0428420 

2509429 

12.  T-12 
Elahi Boxes 

( . . . . . . . . . . .) 

0428394 

2509465 

13.  T-13 
Nishit Kumar 

(Kapilmoni) 

0429089 

2509323 

14.  T-14 Zahar Datta (with Acid) (Kapilmoni) 
0429066 

2509332 

15.  T-15 Fn Front Kapilmoni Hospital 0429047 

16.  T-16 Paikgacha (Near Bridge) 
0430562 

2498205 
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Figure 3.3: Location of tube wells in Kanaidia village 

 

3.2.4 Tidal Influence Analysis 

The more the velocity of flow in river, the more the capacity of water to carry sediment. 

There is a relation between velocity of the water and its sediment carrying capacity. There are 

various ways to measure the flow velocity. One of the simple methods is float method where 

time is measured for a float to travel a certain distance. But in this study, speedometer method 

was used. Number of revolutions were marked for a certain time. From the number of 

revolution, flow velocity was measured. The locations where velocity was measured are 

Baliaghat, Mid-point and Link Canal. 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.4: TRM Beel Pakhimara from Rapid Eye Image (left) and spot for velocity   

measurement (right) 
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3.2.5 Focus Group Discussions (FGDs) and KII  

In order to assess waterlogging problem of the study area and sufferings of people, FGDs 

were carried out in the study area. In addition, a number of key persons were interviewed 

during the course of the study. Apart from these, discussions were carried out with local 

people during extensive field visits carried out during the course of this study.  

 

Table 3.4 shows the important details of FGDs carried out during this study. Table 3.5 

presents a list of key individuals interviewed during the course of this study.   

 

 

Table 3.2: Important Details of FGDs Carried out During the Study 

FGD 

No. 
Location Date 

Number of Participants 

(approximate) 

1 Monirampur Bazar 13 August 2013 15 

2 Vobadah Gate 15 September 2013 20 

3 Beel Kapalia 28 August 2013 12 

4 Kanaidia, Jalalpur 10 November 2013 10 

5 
Vabanipur, 

Islamkathi 
19 September 2015 09 

6 Pakhimara Beel 02 July 2015 13 

7 
Link Canal near 

Pakhimara Beel 
19 May 2015 10 

 

 
Figure 3.5: FGD in Kanaidia Ferry Ghat for information collection 
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Figure 3.6: FGD in Mani Rampur Bazar for information collection 

 

 
Figure 3.7: FGD near Vabodaho Gate for information collection 
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Table 3.4: Key individuals interviewed during the study 

Sl. No. Name of Key Individual Designation/Address 

1 Prof Dr Aynun Nisat VC, BRAC University 

2 Prof Dr A S M Maksud Kamal  CDMP 

3 Shahidul Islam Director, Uttaran 

4 Zahirul Haq Director Coast Port & Estuary, 

Management,IWM 

5 Mujibul Haq Environment Expert, CEGIS 

6 Mahir Uddin Biswas  Local Leader, Monirampur 

7 Principal A.B.M. Shafiqul Islam President, Water committee 

8 Hasan Ali Fakir Member of water committee 

Teacher of Chuknagar College 

 

During FGDs and KIIs, efforts were made to understand the socio-economic impacts of 

waterlogging and impacts on biodiversity (including impact on flora, livestock, fish, and 

birds). Adaptation measures practices by local people to overcome the adverse impacts were 

also recorded during FGDs/KIIs and field visits.  

 

 
Figure 3.8: Interviewing member of Water Committee for information collection (Mr 

Hashem Ali Fakir)   
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Figure 3.9: Interviewing a member from local community  

(Mr Mahiruddin Biswas) 

3.3 Evaluation of Sediment Management Practices  

Evaluation of past and present sediment management practices were carried out primarily 

through extensive field visits, discussion with local people, FGDs and KII (see Table 3.4 and 

3.5). During the FGDs and KIIs, efforts were made to obtain opinion and suggestion of local 

people and key individuals on the water management situation prior to the construction of 

polders, effect of polders on the water management and socio economic situation in the study 

area, TRM practiced by local people and its impact on water management and socio 

economic conditions, and TRM introduced by BWDB and its impact on water management 

and socio-economic conditions. 

 

The information gathered through these initiatives were then analyzed in light of the 

waterlogging scenario assessed though analysis of satellite images and maps, in an effort to 

understand the main reasons behind the waterlogging problem in the study areas.   

3.4 Development of Strategy for Mitigation of Waterlogging Problem 

A participatory approach was followed in order to come up with strategies for mitigation of 

waterlogging problem in the study area. During FGDs and KIIs, opinion/suggestion was 

sought from the local people for long term solution of the waterlogging and related socio 

economic problems. People were also asked about the physical and socio economic 

interventions they thought needed for long term sustainable solution of waterlogging 

problem. The understanding developed through analysis of satellite images, maps and other 

available information were shared with the local people and key individuals in order to come 

up with possible strategies/ approaches for sustainable solution of waterlogging and related 

problem in Jalalpur as well as Islamkathi Union, Tala Upazilla, Sathkhira as well as reviving 

the life of Kabodak River. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

4.1 Introduction 

The overall objectives of this study were to develop better understanding of the waterlogging 

problems and impacts in the coastal areas, particularly in the Jalalpur as well as Islamkathi 

union of Tala upazila and to identify possible mitigation options that are sustainable and 

acceptable to the local community. These were achieved primarily through analysis of 

available maps, satellite images (Google, SPARRSO), study reports; and socio economic 

study including FGDs, KIIs and informal discussions and extensive field visits to the study 

area.  

 

This chapter presents an assessment of the waterlogging problem of the study area and its 

impact on the life and livelihood of people of these areas. It also presents a detail assessment 

of the past and sediment management practices, including pros and cons of the ongoing TRM 

projects. Finally, this Chapter makes an attempt to identify the major causes of the 

waterlogging problems in the study areas and presents suggestions for mitigation of the 

problems. 

4.2 Assessment of the Waterlogging Problem 

The status of the waterlogging problem is discussed based on analysis of maps and satellite 

images and opinion of the people (in FGDs, KIIs).  

4.2.1 Gradual Exposure of Waterlogging  

Like other parts of Bangladesh, large portion of Tala goes under water during monsoon. It is 

a usual phenomenon that submerged land start to come out from inundation after the 

monsoon. But in case of Tala, part of the land remains under water after the monsoon also. 

Initially people thought that it was a usual flood. People could absorb the sufferings for few 

years. Finally, when they failed to recover their cultivable land, it appeared to them as 

unbearable. Their usual practice of livelihood started collapsing. Huge no of people became 

jobless. Somebody tried to survive by changing their profession. Farmers turned into 

fishermen. Somebody forced to migrate. 

 

The elevation of Tala upazila is as like other low lying coastal area. The area lies within 1 

meter of sea level and almost flat with low lying areas. Traditionally these low lying areas 

were utilized for cultivation. People mostly lived on agriculture. The TM satellite image of 

1989 shows hardly any water logged area (Figure 4.1). Low lands were utilized for Aman or 

other crop cultivation. But in 2000, low lands started accumulating water. As much as 2389 

hectors of land went under water. It took a devastating turn in 2011. As much as 11,524   

hectors of agricultural land went under water. 
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Figure 4.1: Gradual exposure of water logging, Tala upazila (images of 1989,2000 and 2011) 

4.2.2 Digitization of Kabodak River  

The main river of the study area is Kabodak, which pass through Tala Upazila. Once upon a 

time the Kabodak was very vibrant. It was the life line for the people of south west coastal 

region. Lots of poems were written on Kabodak river. The poem of Michel Madhusudan 
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Dutta is known to all. Large vessel used to pass through the river. But in course of time the 

river has lost her greatness gradually and has turned into a virtually dead river. Analysis of 

satellite image (for the year of 1989, 2000 and 2010) shows that mostly sedimentation occurs 

in the southern or lower part of Kabodak river. There was appreciable water flow in 1989, 

which got reduced in 2000. Stagnant water (black part in the images) was observed at a few 

places. Hardly any water flow was found in the image of 2010. High siltation was observed in 

the lower part of Kabodak river (Figure 4.2). 

 
Figure 4.2: Erosion, accretion in Kabodak river in1989, 2000 and 2011 

4.2.3 Measurement of Logged Water  

Water logged area became prominent since 2011. Since the rate of precipitation in 2011 was 

significantly higher compared to the previous years. The amount of rain water could not find 

their way to go out. On the contrary, river bed also got silted up. Most of the cases water level 

of the river was much lower than the water level of stagnant water. The extent of water 

logged area varies from year to year. The extent of waterlogging remained more or less same 

in the year 2012. In the year 2013, extent of waterlogging increased to some extent. There 

was some excavation work in the downstream from Kapilmoni by floating excavator  
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(Figure 4.3) in the later part of 2013 as well as initial part of 2014. As a result, some logged 

water could go out.  

 

 

 

 
Figure 4.3: Floating excavator used to drain out water (December, 2013) 

 

It is learnt from the people of Kanaidia and Vabanipur that considerable amount of suffering 

could be relieved as a result of this. But the extent of area under waterlogging remained more 

or less the same (Figure 4.4). Till today (December 2015) the suffering waterlogging is going 

on. If we look at the image of 2011 and onwards, we find that water at the north-eastern and 

south-western part of Tala upazila is full of sediment. The color speak that water might be 

saline in nature. It was further confirmed by the field visit. Mostly fish cultivation (locally 

known as fish gher) carried out in these areas. The traditional farmers gradually turned 

themselves into fish farmers. The north-eastern part of the water falls under Salta catchment 

and south-western part of the water falls under Shalikha Catchment. The water found in the 

Vabanipur, Islamkathi appears to be stagnant. The very color of the water (nearly black) 

speaks about their absence of sediment. Water seems to be less turbid. There are a lot of 

small little pocket of water body distributed here and there. Mostly they are perennial water. 

Few of the places like Kanaidia of Jalalpur union had logged water, which is less visible in 
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the satellite image. From the field visit, it was confirmed. Almost all the houses were 

abandoned. Water entered inside the houses.  

 

 

 
Figure 4.4: Comparative water surface area of 2000, 2011, 2013 and 2015 
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Table 4.1 shows estimates of water logged area based on satellite image analysis. It shows 

that water logged area remained more or less same during the period from 2011 to 2015.  

 

Table 4.1: Estimation of water logged area 

Year Item 
Surface Area 

(Hectors) 

2000 Logged water surface  143 

Water surface for shrimp 2246 

Total 2389 

2011 Logged water surface 1201 

Water surface for shrimp 8904 

Total 11524 

2013 Logged water surface 1112 

Water surface for shrimp 7577 

Total  10089 

2015 Logged water surface 1079 

Water surface for shrimp 7902 

Total 10155 

 

 

4.2.4 Sediment Content and Salinity 

Sediment varies in different depth of the water. During high tide the river water carries more 

sediment than during low tide. As water flows towards north (during dry period), the 

sediment decreases. Table 4.2 shows the sediment concentration in the water collected from 

different locations. In Piakgacha, the amount of sediments was more, which were reduces 

near Baliaghat. Near Kanaidia Ferry Ghat sediment was reduced further. Once the brackish 

water got inside the beel, velocity reduces, and most of the suspended solids settle down. 

Table 4.2: Sediment State of Brackish Water in Kabodak River 

Sl. 

No. 

Date Kanaidia Ferry 

Ghat  

(mg/l) 

Baliaghat 

Ferry Ghat 

(mg/l) 

Pakhimara 

Beel  

(mg/l) 

Paikagcha 

Bridge 

(mg/l) 

HT LT HT LT HT LT HT LT 

1 20/05/15 140 83 215 150 332 160 380 297 

2 02/06/15 134 100 197 106 230 105 302 225 

3 18/09/15 168 80 323 143 417 260 390 200 

Note: Samples were collected from top, mid and bottom of the water depth, and then averages were calculated 

 

Water and soil salinity are normal hazards in the coastal areas. It affects all uses of water like 

irrigation, drinking, household, fisheries and above all functioning of the ecosystem. Salinity 

in the river system of the southwest coastal region increases steadily from December through 

February, reaching maximum in the late march and early April. Water quality is highly saline 
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and not suitable for irrigation. Table 4.3 shows salinity of Kabodak river water at different 

locations.  

 

 

Table 4.3:  Salinity state in Kabodak River 

Sl 

No 

Items Kanaidia 

(ppt) 

Pakhimara 

(ppt) 

Balaighat 

(ppt) 

Paikgacha 

(ppt) 

Remarks 

1 Salinity 11.9 21.8 20.6 21.6 

Sweet Water<0.5 ppt 

Seawater – (30-40) 

ppt 

Brackish – (0.5-17) 

ppt 

2 Sodium 37.12 38.78 49.94 33.54 Sweet Water < 20 ppt 

3 
Chloride  

595 634 765 810 
Sweet Water (150-

600) ppt 

 

 

4.2.5 Groundwater Condition 

Table 4.4 shows the characteristics of groundwater collected and analyzed as a part of this 

research. Though the groundwater samples have low concentrations of Arsenic, but they have 

very high concentrations of Iron and Salinity. People use to drink water from all tubewell 

shown in table 4.4. Due to salinity intrusion in the ground water salinity was increasing in the 

water of the tube well. Now people started avoiding tubwell (serial 1,2,9 and 11). The more 

the depth, the less the salinity (like serial 4 and 5). The shallow aquifer has got more salinity 

than deep aquifer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



49 

 

Table 4.4: Quality of Groundwater 

 

 

Sl. 

No. 
Name 

GPS 

Reading 

Depth 

(Feet) 

Test 

As 

(ppb) 

Fe 

(ppb) 

Salinity 

(ppt) 

1 Sayed Ahmed 0417247 

2500113 

120 9.9 29.89 1.4 

2 Mansur Ali 0428248 

2510114 

150 12.8 29.57 1.5 

3 Shamol Adikary 2427897 

2510263 

80 12.9 36.89 1.0 

4 Rath Khola Bazar 0427588 

2510610 

300 4.03 8.47 .45 

5 Rishi Para 0427287 

2510488 

820 7.57 27.78 .35 

6 Ruhul Amin 0427397 

2509965 

90 7.12 7.32 .46 

7 Solaiman mia 

(Kanaidia Karigor 

Para) 

0428049 

2509804 

170 6.8 8.45 .60 

8 Montaz Mir 

(Kanaidia Shek Para) 

0428628 

2509533 

180 5.29 9.72 .575 

9 Rafikul Islam 

(Shek Para) 

0428635 

2509612 

160 8.42 21.97 1.7 

10 Abdul Ali 

(Shek Para) 

0428626 

2509637 

160 10.7 8.45 .72 

11 Amirul  

(Kanaidia Dakhin 

Para) 

0428420 

2509429 

90 15.4 33.56 1.2 

12 Elahi Boxes 0428394 

2509465 

110 11.3    

1.1 

13 Nishit Kumar  

(Kapilmoni) 

0429089 

2509323 

7.12 5.79 11.72 .60 

14 Zahar Datta 

(Kapilmoni) 

0429066 

2509332 

7.6 5.76 11.72 .60 

15 In Front Kapilmoni 

Hospital 

0429047 

2509330 

7.2 5.29 10.67 .50 

16 Paikgacha (Near 

Bridge) 

0430562 

2498205 

7.5 2.36 4.40 .40 
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4.2.6 Measurement of Flow Velocity 

Table 4.5 shows measured velocity at different locations carried out as a part of this research. 

It shows that velocity varies significantly, and this will affect sedimentation in different 

sections of the river. The more the velocity, the more the sediment carrying capacity. At 

velocity (35.2-53.8) cm/sec, sediment carrying capacity varies from 80 to 380 mg/l. 

 

Table 4.5: Measured velocity at different locations (02.06.15) 

Sl. No Location 
Velocity 

(cm/sec) 

1.  Baliaghat 35.2 

2.  Mid-point  43.5 

3.  Link canal 53.8 

 

4.2.7 Assessment Based on FGDs and KIIs 

Most of the people of the study area depends on agricultural farming for livelihood.  While 

men work in the farmland, women are used to work within the household.  These villages 

were hit by cyclone Aila in 2009 and the devastating flood in 2011. But facing troubles with 

water as a part of their day to day life. Due to low elevation of land, it remains waterlogged 

for a long time every year. During monsoon cheo land gets under 1-2 feet water. The shallow 

river cannot hold monsoon overflow and make people suffer.  However, the water does not 

move back with monsoon.  Cheo lands remain marshy for some more period and kills the 

season ripe for aman production. Since the intrusion of saline water with Ailla, fertility of 

land has eroded here. Previously diversified crops like sugarcane, beatle leaves, cauliflower, 

turmeric, date, radish, mustard, garlic etc. were produced but now they only could cultivate 

rice. Persistent waterlogging has brought down the amount of crop production in these 

villages.   

 

Over last five years the number of casualties from disasters have been low.  Early warning 

system almost entirely prevented any death of lives as people could go to government shelters 

or safer places elsewhere. But the non-human casualties have been high. Most of the people 

in Jalalpur and Vabanipur have domestic animals like: cow, goat, hen etc. There was none in 

the village who could save his livestock in the cyclone and flood. Waterlogging has also 

added misery in the food supply of livestock. “We could not afford the animals any food for 

survival during waterlogging”- an old farmer was saying while citing the reason that grass 

couldn’t grow in field and the dry grazing zone for animals become limited every year.  

During this crisis productivity of animals goes down and some animals died of starvation in 

recent years. 

 

The chronic problem of waterlogging has also changed the building structure in these 

villages. The cost of brick made house is very high that could not be afforded by these poor 

people.  But the earthen house has short durability and cannot hold on water.    As a result, 

people are now replacing the old structure with CI sheet, brick or other water resistant 

materials at high cost.  It was found that people are living in half constructed houses as they 
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did not have more money to finish the construction.  There were houses with incomplete 

window or door and people were living trading off their safety and security. An old man was 

saying “Our forefathers used to live in earthen house but we cannot due to waterlogging”. 

This statement irrevocably proves that waterlogging is a modern disaster. This village was 

not originally a cheo land. It is the rising river bed and blocked canals bringing the misery 

which speeded up since the cyclone in 2009.  Some people had to take loan from local userers 

at high interest to build house.  They did not have access to formal credit institutions for this 

purpose.    

Though agriculture is the prime source of employment of people in Jalalpur and Vobanipur, 

during waterlogging they have no farmland job. Frequent migration around the year is a 

common phenomenon in this area.  Whenever there is a better and sustainable opportunity of 

work people tend to migrate. During the winter season many people go to work in the brick 

kilns for six months. Some people go to Bay of Bengal for fishing. Satkhira has border with 

India and many people from Tala had experiences of international migration. However, this 

entire process is illegal and there is no government supervision on it. This also involves high 

stakes and people had to risk their lives while illegally crossing borders.  In anonymity some 

locals confessed that they were being jailed in India for three months after being caught by 

police. The pull factor for this risky venture is the wage incentive in India.  In exchange of 

the same labor people could earn better in West Bengal than Satkhira. Waterlogging has 

further intensified this migration in last five years. The alarming issue of migration is the rate 

of drop out in schools. A local school teacher said he could notice some senior boys in junior 

class who, when asked for the breakup of study, said that they went to India for work. In 

every household of this area there was at least one person who have illegally migrated to 

India for work.  There are relatives of Bangladeshi people living in West Bengal of India.  

But there were very few in Vabanipur and Jalalpur who paid a visit to the relatives with 

passport and visa.  Due to lower amount of income they cannot pay for the legal documents 

required for crossing borders. 

The misery of waterlogging is not only due to the contraction of river. There were some 

canals connecting the cheo lands to river earlier. Locals said that these canals exist no more 

as they have already been filled up.  Owners of those lands have built structure over there 

which has thwarted the exit of water from cheo lands.  Some people were saying they do not 

need any TRM if those canals could be freed and excavated.    There was strong perception 

against TRM among most of the poor people in this locality. They were saying “If TRM is 

materialized then our surrounding lands would be high and we would then be permanently 

waterlogged”. Some of them were proposing to elevate the land of their houses and then 

implement the TRM. TRM site in Jalalpur union is situated by the side of river. This piece of 

land has higher elevation than the villages.  It was found that waterlogging in village happens 

from rainfall as the water cannot find a way down to river.  

There were no devastating floods since 2011. According to the union’s chairman, in last two 

years, proposed lands for TRM have been cultivated for both aman & boro rice. But still 

these lands are at risk of being flooded anytime. TRM will drive out this risk and investors 

would be certain of their outputs.   
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Some land owners were suspicious despite the support for TRM about the fertility of this new 

land. They demanded for scientific scrutiny of the silt to be dropped in TRM project. Land 

owner’s vis a vis local residents could be a crisis for TRM implementation.  These two 

groups must reach an agreement as a prerequisite for any successful technical intervention. 

Locals demand for TRM in whole village was not financially affordable while information on 

the impact of TRM project in these villages was not clear.  The vulnerability coming out of 

incomplete information must be addressed through proper technical and managerial 

interventions.    

 

Shalikha area did not have the problem of waterlogging when water in river was on motion. 

But over the years, river was gradually deposited with sediment and the subsequent incident 

was flood in surrounding areas during monsoon. During flood people went to government 

shelters. Most of the poor people are supporting TRM not for the reason that it will 

permanently relieve them of waterlogging but the high lands could no more be used for 

shrimp cultivation. A local old man was saying, “TRM would ensure us with job security”. 

Currently the cheo lands are almost being used for shrimp and fish cultivation.  But this 

venture does not generate as much employment as agriculture could.  In per bight of land, 

agriculture could generate employment opportunities for 5-6 persons while shrimp cultivation 

could hardly afford one wage earner.   

 

Migration is very high in this area for this reason. People go elsewhere around the year for 

work. During monsoon they go for fishing in Bay of Bengal. They also go to Dhaka or 

nearest cities to work as day labors, rickshaw puller, home servants etc. If there were 

agricultural cultivation than shrimp, this would not happen.  But developing deep 

dissatisfaction within themselves with the issue revealed another economic dimension of this 

phenomenon.    

 

Small landowners from this area want to cultivate crops in their land. But almost all of them 

have little choice. They are forced to give lease of their land to gher owners. “I was not 

willing to give lease of my land,” an old was saying, “but I found the small landowners 

beside me had already given the lease”. This developed an awkward condition for the old 

man. He was in the middle of water and seemed like he had to cultivate in an island after 

giving embankment.  There are some compradors of gher owners who, according to the 

locals, were provoking the land owners for leasing the land to gher owners for shrimp 

cultivation. As a result, the landless poor people were not getting any job.  Also it was found 

that the gher owners did not have trust on local people for their opposition to shrimp 

cultivation. For that reason, poor residents were not offered to work in gher.  Shrimp is one of 

the largest export items of Bangladesh which has been regarded as our “white gold”.  But the 

situation reveals that this economic activity does not ensure the benefits of growth are 

distributed amongst the commons.  When TRM will be done, the cheo lands would be high 

and no more shrimp could be produced in this area.  This would drastically reduce the profit 

of the shrimp cultivators and all of them were protesting against TRM in this area.   
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As Jalalpur union is under TRM implementation, this could be a lesson for other areas where 

government wants to implement TRM. During the two years of implementation a 

compensation of 14000 BDT per bight will be provided to landowners. There would be no 

production for this long time in field and landowners will have no income.  But the age old 

complain against apparatchik was again found from landowners. “We were asked for bribe 

and hassled if we did not pay them”- a small landowner was demanding for transparency in 

the process while pointing out troubles he faced for getting compensation.     

 

Jalapa union has also problems of waterlogging for last five years. The area is relatively high 

than Jalalpur and during Aila or the flood of 2011, houses in Jalalpur were lightly affected 

than Islamkathi.  However, the cheo lands were intruded with saline water during Aila.  Since 

then the fertility of land has decreased. “Previously we could produce diverse agricultural 

products and two times a year”, a man was describing his plight and he added more that, “we 

could only till the land just one time in last two years”.     

 

Due to higher elevation the households are not affected during monsoon, only the lands for 

cultivation are affected. As the houses remain safe, livestock also remains safe. During the 

flood of 2011, some livestock died of starvation but except that no such casualty has 

happened. Most of the people work as agricultural day labors during winter. In monsoon they 

work as fishermen. According to local people they could earn much from fishing when the 

river was alive. Kabodak river was also a key route of communication for them. Their income 

from fishing in the river has drastically reduced in recent years.  

 

Women in this area work within the household while men go to field for work. Most of the 

people in this area have not heard the name of TRM. The women are more unaware than men 

regarding this issue.  Some women told that they do not know if any such activities have been 

taken in their area while some men were saying that they have heard the cheo lands would be 

made high by government. TRM is a mystery word for most of them.    

4.3 Impact of the Waterlogging Problem 

The study area was a place of green peace with its flourishing agro based economy and 

colorful socio-economic enrichment. The local people were always satisfied with the crops in 

the field and fish in the river, adjacent canals and ponds and overall steady assurance of 

wage. But unfortunately their good days did not last long. With the repeated failure of crops, 

the socio-economic structure of the area began to collapse. People lost their land under water 

and in the true sense, the whole agro based community became land less and financially 

shattered. In this chapter the physical changes, physical changes associated socio-economic 

impact and how they are living with that situation i.e. the adaptation were analyzed. The 

overall findings are discussed here one by one according to the research objective. 
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4.3.1 General Impacts 

 

 
Figure 4.5: Toilet facilities in water logged condition at Tala 

Only an insignificant area of land is being made cultivable in the high season by 

waterlogging. Mostly, it is destroying houses, disrupting communication and the rhythm of 

daily life, drying up coconut, palm, and date palm trees and reducing the number of domestic 

animals. Because of water-logging, fuel crisis is becoming acute, the collection of wood fuel 

and drinking water is becoming increasingly more difficult; human waste is being thrown 

into water in the absence of dry land (Figure 4.5) and farmers are turning into fisher-folks as 

agricultural lands are submerged. Many have migrated (Figure 4.6) to other areas as life is 

becoming difficult to support.  

 
Figure 4.6: Migration due to water logging 

The study area has been particularly suffering from waterlogging problem especially in the 

rainy season. Tala upazilla is the most affected water logged areas in Kabodak basin.  Nature 

and severity of waterlogging problem differs in different unions or villages. It is important to 

note that Kanaidia and Islamkathi villages are situated on the bank of the river Kabodak, 

which have been waterlogged during rainy season in every year since 2011. The main reason 

behind waterlogging is the reduced capacity of Kabodak River, which frequently over flowed 

during rainy season. Another reason is siltation of the branch which was ultimately connected 

to the main river Kabodak. Due to manmade blockages for fish cultivation and by siltation 

carried out by Kabodak river. Field survey shows that flood, making channel inside 
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embankment of river for bringing salt water into the shrimp farm, weakness of embankment 

of river, stoppage of sluice gate, siltation of connecting canal of tidal river etc. are other 

reasons behind waterlogging problem in the study area. Waterlogging problem in the study 

area is temporary in nature, because Kabodak River has sufficient flow during high tides and 

low tides, which discharges over flowed water in its normal sequence. This river carries at 

least 10 feet depth and 200 feet width of water during low tides; at best 30 feet depth and 300 

feet width of water during high tides, which was sufficient enough to drain out over flowed 

water by one or two weeks from the locality. This area suffers severe waterlogging problem 

staying from eight months to ten months in a year. This permanent nature of waterlogging 

resulted from siltation of river beds of Kabodak river, decreased flow of Kabodak river and 

insufficient water holding capacity in the rainy season. This river has completely died off, 

which caused serious drainage congestion and waterlogging problem in the study area. 

 

Available evidences show that waterlogging in the south-western region affects income, 

expenditure and occupation pattern of the households. Waterlogging creates livelihood 

displacement for the local poor through reducing access to the common property resources. 

This situation also squeezes their income earning opportunity from agricultural and non-

agricultural activities. It also restricts their access to the safe drinking water and sanitation 

system. Waterlogging destroys educational and religious institutions, housing conditions and 

reduces scope for other utility services. Again reduced land productivity, water pollution, 

deforestation and depletion of species are the direct consequences of waterlogging in the 

South-western region of Bangladesh. It is important to note that waterlogging affects local 

biodiversity in that region, which subsequently changes the lives and livelihoods of the 

people of that area. Because there is a close interaction between peoples’ welfare and the 

environment where they live. Field survey (Annex I) shows that the impact of waterlogging 

on biodiversity and environment differs to some extent due to nature, severity and coverage 

of water logged land in the study area. It affects plant growth, availability of birds and 

livestock, fruit and timber trees and availability of fishes in this region. Present study is an 

attempt to make a detail investigation on this issue  

 

 

4.3.2 Impact on Biodiversity 

Biodiversity simply means the diversity, or variety of plants and animals and other living 

things in a particular area or region. Nature and extent of waterlogging significantly affects 

local biodiversity in the study area. Waterlogging reduces the availability of birds and fishes, 

restricts the opportunity to rear livestock. It restrains all sorts of plant growth, fruit trees and 

timber trees. Field survey shows that the scenario of whole physical environment has changed 

due to water logging. Table 4.6 shows effect of waterlogging on livestock according to the 

views of the people, as recorded during FGDs. 
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Table 4.6: Impact of waterlogging on domestic animal & birds 

Livestock 

Islamkathi Jalalpur 

% change 

(before & after water logging) 

% change 

(before & after water logging) 

Cow (-)50 (-)50 

Goat (-)20 (-)30 

Duck (-)25 (-)50 

Chicken (-)30 (-)55 

Sheep (-)30 (-)30 

Goose (-)20 (-)15 

Cat (-)30 (-)25 

Dog (-)30 (-)20 

Squirrel (-)30 (-)30 

Rat (-)30 (-)30 

N.B. Based on mean responses on availability of livestock by the participants of FGDs 

 

Field survey shows that waterlogging restrains the opportunity of rearing domestic animal as 

well as bird by the households. The graph (Figure2&3) above compares the availability of 

animal and birds in three unions before and after water logging. FGD data shows that the 

number of cows, goats, ducks, chicken and goose have reduced significantly in three unions 

altogether. It is important to note that number and availability of cows have reduced more in 

Islamkathi   and Jalalpur rather than that of Khalishkhali union. In case of goat, significant 

change has occurred in Jalalpur as well as Islamkathi unions, but the availability remains 

same in Khalishkhali union. Duck has reduced significantly in Jalalpur unions due to scarcity 

of fodder. Percentage of reduction in duck is less in Kanaidia village than that of Vabanipur 

village. Chicken has reduced more in Islamkhati union than those of Jalalpur and 

Khalishkhali union. Percentage change of Goose is more or less same in all unions. There are 

no changes in number of cats and dogs in Khalishkhali union but has reduced in Jalalpur and 

Islamkhati union. 

 

In case of livestock, Dalua village has been experiencing comparatively little loss in rearing 

cows and sheep than other two villages even after water logging. The reason is that controlled 

nature of waterlogging in this locality does not affect the availability of fodder significantly 

and they have alternate source of fodder for cows other than grass. Number of duck supposed 

to be increased due to availability of water, but it captures 50 percent reduction in Kanaidia 

village, this is 40 percent in Vabanipur village and 20 percent reduction in Dalua village. 

Likewise, reduction of chicken in these areas implies that waterlogging affects family food 

consumption level, a part of which were earlier being used as fodder for chicken and duck. 

Similar connotation may be applied for explaining the reduction of the number of cats and 

dogs in Jalalpur unions.  Another finding is that due to water logging, appearance of squirrel 

and rats has increased in Dalua village, meaning that waterlogging disrupts their habitation in 
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open places. Finding no other way, they fix their places in surrounding areas along with 

human habitation. 

 

Table 4.7: Impact of waterlogging on fish species 

Fish 

Islamkathi Jalalpur 

% change 

(before & after water 

logging) 

% change 

(before & after water 

logging) 

Koi (+)20 (+)20 

Taki  (+)15 (+)15 

Magur  (+)15 (+)15 

Singhi (+)20 (+)15 

Shoil  (+)10 (+)20 

Maya Chela (+)20 (+)20 

Tengra  (+)20 (+)30 

Puti  (+)10 (+)20 

Bele  (+)5 (+)10 

Baim  (+)20 (+)10 

Telapia  (+)50                     (+)50 

Vetki  (+)30 (+)30 

Kholshe  (-)10 (-)20 

Gazar  (+)5 (+)5 

Pangas  (+)20 (+)20 

Khorshula  (+)10 (+)10 

Ruhi  (+)5 (+)5 

Katla  (+)5 (+)5 

Silver carp (+)5 (+)5 

Grass carp  (+)5 (+)5 

Mrigel  (+)5 (+)5 

Nilontika  (+)30 (+)30 

Shrimp  (-)20 (-)20 

Parshe  (-)30 (-)30 

   N.B. Based on mean responses on availability of fishes by participants of FGDs.  

 

Field survey shows a mixed impact of waterlogging on fish species. The impact varies 

depending on the existence of fish availability in the study areas. In Dalua   union, there is no 

change in native fish species, like Koi, Magur, Taki, Singhi, Shoil, Tengra etc., but a 

significant reduction has occurred in the availability of Puti, khorshola, Ruhi, Katla, Silver 

carp, Grass carp and Mrigel. Unlike Dalua   village, Kanaidia and Vabanipur villages have 

been experiencing a significant increase of local fish varieties, for example Koi, Magur, Taki, 
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Singhi, Shoil. Cultivation of Telapia has increased, but Kholshe, Vetki and Khorshula has 

decreased. No change has captured in case of Ruhi, Katla, Silver carp, Grass carp and Mrigel. 

In case of Kanaidia village, Tengra cultivation has increased but Puti has decreased. 

Availability of Vetki, Nilontika and shrimp has increased in Dalua village of Khalishkhali. 

 

It is important to note that Jalalpur union seems to be rich in fish species, which is to be 

reflected by greater availability of different fish species than the other ones. It is important to 

note that waterlogging does not affect large scale culture fisheries, such as cultivation of 

Ruhi, Katla, Silver carp, Grass carp and Mrigel etc. in this locality. Implication of no change 

of Ruhi, Katla, Silver carp, Grass carp and Mrigel is that these species are not being 

cultivated at large scale in gher, which are cultivated in the pond as usual tradition. 

 

Table 4.8: Impact of waterlogging on bird species 

Bird 

Islamkathi Jalalpur 

% change 

(before & after water logging) 

% change 

(before & after water logging) 

Crow  (-)10 (-)10 

House sparrow  (-)10 (-)15 

Wood pecker (-)7 (-)7 

Owl  (-)8 (-)7 

Pigeon                         (-)10   (-)10 

Heron  (+)10 (+)20 

Magpie Robin  (-)10 (-)10 

King fisher (+)2 (+)2 

Tuntuni  (-)4 (-)7 

Dove                          (-)6 (-)6 

Shalik  (-)8                       (-)8 

N.B. Based on mean responses on availability of birds by participants of FGDs. 

 

The table above captures the impact of waterlogging on availability of birds in the study area. 

Field survey shows that crow has reduced in all of the villages after waterlogging except 

Dalua village. A significant reduction has occurred in case of house sparrow in Jalalpur and 

Islamkathi union, but no change occurred in Dalua. Owl has almost disappeared from each of 

the villages due to water logging.10 percent of Magpie Robin has disappeared from 

Islamkathi   and Jalalpur union. Tuntuni has reduced by 4 percent in Jalalpur as well as 

Islamkathi union. A significant reduction of dove has also occurred in above two unions. 

 

The birds which depend on trees for their habitation are greatly reduced after water logging. 

For example, Owl, Wood pecker, Magpie Robin, and Shalik belong to this category. Then 

another significant reduction has occurred in case of Crow (except Khaliskhali), which is 

dependent on human wastages like spoiled food, decomposed material etc. Waterlogging 
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affects human wellbeing by reducing consumption level and degrading living standard of the 

people, which restrains the scope for discarded material and spoiled food for the households. 

 

Waterlogging occurs when roots cannot respire due to excess water in the soil profile. 

whenever the soil is so wet that there is insufficient oxygen in the pore space for plant roots 

to be able to adequately respire. Other gases detrimental to root growth, such as carbon 

dioxide and ethylene, also accumulate in the root zone and affect the plants. Waterlogged 

soils release increased amounts of nitrous oxide (N2O), a particularly damaging greenhouse 

gas. Lack of oxygen in the root zone of plants causes their root tissues to decompose. Usually 

this occurs from the tips of roots, and this causes roots to appear as if they have been pruned.  

 

 

Figure 4.7: Death of historical mango garden at Gopalpur, Tala 

The consequence is that the plant’s growth and development is stalled. If the anaerobic 

circumstances continue for a considerable time the plant eventually dies. Most often, 

waterlogged conditions do not last long enough for the plant to die. Once a waterlogging 

event has passed, plants recommence respiring. As long as soil conditions are moist, the older 

roots close to the surface allow the plant to survive. However, further waterlogging-induced 

root pruning and/or dry conditions may weaken the plant to the extent that it will be very 

poorly productive and may eventually die (Figure.4.7). Many farmers do not realize that a 

site is waterlogged until water appears on the soil surface. However, by this stage, plant roots 

may already be damaged and yield potential severely affected. 
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Table 4.9: Impact of waterlogging on fruit plants 

Fruit 

Islamkathi Jalalpur 

% change 

(before & after water logging) 

% change 

(before & after water 

logging) 

Blackberry  (-)5 (-)60 

Jackfruit  (-)25 (-)25 

Banana (-)10 (-)10 

Papaya (-)5 (-)5 

Sofeda  0 (-)5 

Coconut (-)10 (-)10 

Boroi  (-)5 (-)5 

Mango (-)15 (-)15 

Litchi  (-)5 (-)5 

Palm  (-)5 (-)5 

Guava (-)15 (-)15 

Lemon (-)5 (-)5 

Date  0 0 

Betel nut  (-)5 (-)5 

 

N.B. Based on mean responses on availability of fruit plants by participants of FGDs. 

 The table above shows the impact of waterlogging on availability of fruit trees. Field survey 

shows that Jalalpur union was rich in fruit plants before water logging, which is the most 

affected area since 2011. Waterlogging crumbles all sorts of fruit plants in Jalalpur as well as 

Islamkathi union. Blackberry, banana, jackfruit, papaya, coconut, boroi, palm, guava and 

betel nut trees were destroyed completely. No change has captured in case of Sofeda, and 

date fruits. In case of Khalishkhali union, significant reduction has occurred in coconut, 

guava and betel nut trees.  
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Table 4.10: Impact of waterlogging on trees 

Tree 

Islamkathi Jalalpur 

% change 

(before & after water 

logging) 

% change 

(before & after water logging) 

Neem  (-)20 (-)20 

Shimul  (-)8 (-)8 

Kadom  (-)15 (-)15 

Gamari  (-)8 (-)8 

Gaooa  0 (+)10 

Shegun (-)15 (-)10 

Mehaguni (-)6 (-)6 

Shishu 0 0 

N.B. the table above captures mean responses on availability of timber trees of FGD participants in percentage 

form. 

The table above captures the impact of waterlogging on timber trees in three villages in the 

southwestern part of Bangladesh. Permanent nature of waterlogging in Jalalpur as well as 

Islamkathi union reduces the availability of timber trees, such as Neem, Shimul, Kadom, 

Gamari, Shegun, Mehgani etc. Unlike Islamkathi, Jalalpur union has been experiencing 

increased number of salinity tolerate species, like Gaoa and Golpata (Figure 4.8), as little 

brakish water could come upto that spot. Neem, Mehegani and Baine has remained 

unchanged in Khalishkhali union.  

 

 

Figure 4.8: Growth of Mangroves (Keora) on the bank of Kabodak 
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4.3.3 Socio-economic Implication of Biodiversity Loss in the Study Area 

 

Field survey shows that severity and extent of waterlogging depends on condition of the 

adjacent river and existence and utilization of canals, which act as a connecting channel to 

discharge water from the locality. This study reveals that Jalalpur union of Tala upazila is the 

utmost sufferer of waterlogging in terms of nature and severity of the problem. Kabodak 

river, which was full of tidal wave during 1970s and 1980s, gradually lost his vibration or 

dynamism due to siltation of river beds. Now this river has completely died off, which causes 

a great suffering for the people of surrounding locality. These sufferings have been reflected 

in terms of biodiversity loss and resultant reduced wellbeing. 

 

Upon comparing the statue of three unions, it is found that Jalapur union was reacher in 

biodiversity before water logging. Therefore, resultant biodiversity losses are greater when 

the area goes under water. In connection to this, it can be predicted that socio-economic 

vulnerability in this area should be more acute than other comparable union.  But observation 

in the field survey shows that socio-economic condition of the people in Islamkathi union is 

better than other two unions although it suffers from eight to ten months’ duration of water 

logging. KII data discloses the fact that people of this village have been able to adapt the 

changed environmental setting and incorporate those changes into their livelihood dynamics. 

For example, waterlogging narrows down the scope for household economy, such as, 

squeezing options for rearing livestock and growing vegetables, fruits and timber trees, 

people adopt other diversified sources of income to compensate the losses. In relation to this, 

it was found that waterlogging increases the availability of native fish species in Kanaidia as 

well as Vabanipur villages, but it does not have any major impact on large scale commercial 

fish cultivation. Again people adopt different nonfarm activities to reduce dependence on 

agricultural sector. Occupational diversification in this village ranges from day laboring, 

petty trading to large scale commercial fish cultivation, cropping, both government and non-

government service holding etc. People also tend to migrate both temporarily and 

permanently to other adjacent places as a part of adaptation 

 

Unlike Islamkathi union, Jalalpur and Khaliskhali unions were comparatively poor in 

biodiversity. And average level of poverty in these two villages is higher than that of 

Islamkathi union. These areas are salinity affected areas since before water logging. 

Therefore, waterlogging creates an extra pressure to the existing level of poverty in the 

region. Waterlogging reduces the scope for traditional fishing, kitchen gardening, livestock 

rearing and other household economies. Livestock rearing has reduced significantly. Growth 

of all sorts of trees except few salinities tolerate species have restrained due to water logging. 

KII data shows that occupational diversification in these two villages is less as a response to 

the problem. Therefore, waterlogging has a far reaching impact on the wellbeing of the 

people in these villages. 

 

Frogs generally cannot handle living in saltwater environments. The salinity in frogs' blood 

and cells isn't as densely packed as it is in saltwater. If a frog lived in saltwater, the water 

would quickly spread over them. This, in turn, would bring upon their dehydration. The 
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danger of dehydration would also combine with another serious problem - salt distributing 

throughout the whole frog's inside in a poisonous degree. Because of these factors, saltwater 

is a serious threat for the vast majority of frogs in existence. Snails can live on land, in 

freshwater, brackish water and saltwater Many species of freshwater snail disappearing from 

low land of Khaliskhali union. Osmotic regulation in organisms can be a bit complicated, but 

the basic idea is that hormones regulate how much salt is kept in the body by the organs and 

how much is released. Salt water snails release more salt and fresh water snails keep more. 

Organisms that can switch from fresh water to salt water have hormones capable to regulating 

the change internally. Most fresh water snails do not tolerate salt because they do not have 

the proper hormonal balance to get it out of their systems. Earthworms live in soil, digging 

horizontal and vertical burrows in the ground. Earthworms' skin soaks up moisture from their 

environment but loses moisture if the soil is too dry. Saltwater's effect on earthworms varies 

from slowing their activity to causing atrophy and death, depending on the water's salinity 

level. Earthworms need moisture to live, and they depend on good-quality, well-oxygenated 

water for a healthy environment. High salinity levels may result in abrasive skin damage, 

burns, weight loss, dehydration and death. Earthworms stop cocoon production when salinity 

reaches toxic levels, causing populations to die off. 

 

As rain water remain trapped in Vabanipur as well as Kanaidia village, fresh water fishes are 

available instead of brakish water fishes. Locals of these villages had the habit of taking sea 

fishes, but now a day they are getting fresh water fish. On the contrary, low land of 

Khaliskhali union inundated by brakish water for shrimp cultivation, which also allows sea 

fish like vetki, purshea to grow. Due to saline water, frog, the friend of nature is disappearing. 

Activities of earthworm is decreasing. As a result, soil nutrient is deteriorating. Most of the 

Mango, Jackfruit, Litchi, Gamari etc are disappearing from the nature due to water logging. 

But Bubla, Shishu(Raintree), Sofeda, Dates are found to survive somehow. 

 

4.4 Adaptation by Local People 

Adaptation is adjustment in natural or human systems in response to actual or expected 

effects, which moderates harm or exploits beneficial opportunities (IPCC, 2007). It includes 

adjustments that help to moderate the harm, and to benefit the changing condition currently 

and in the future (Nouretva, 2009). Adaptive capacity, or adaptability, was originally defined 

as an ability to live and reproduce in specific changes in the environment. In relation to 

socio-economical systems, the term includes maintaining, or even increasing the quality of 

life, and the viability of social and economic activities (Gallopin, 2006). 
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Figure 4.9: Raised plinth level of toilet 

Adaptation of daily life to water logging 

It is reported that many households were reported to move relative’s homes and many other 

sheltered on the roads, highways, embankments etc. during peak waterlogging period. It was 

observed that the local inhabitants have already started to elevate their homestead especially 

house bed (i.e. plinth rising), latrines, tube well, roads etc. However, the crisis of soil mass is 

acute in those regions (Figure 4.9). 

Adaptation of agricultural interventions to water logging 

The affected people have already started to practice some local adaptations in agricultural 

production around the southern region of Bangladesh which vary from location to locations. 

Due to the worst experience from recurrent waterlogging problem, most of those adaptive 

strategies can be practiced to reduce the negative impacts of this slow onset disaster. Some of 

those adaptation practices are mentioned. 

Floating agriculture/soilless agriculture or hydroponics 

A floating bed (locally known as “baira”) is constructed with the help of water hyacinth and 

bamboo. Decomposing plant derbies can be act as an important source of organic matter and 

crop nutrients in floating agriculture. The basic construction of the floating bed requires 

bamboo poles with some other simple tools. The bed is then built up of layers of aquat ic 

weeds, mainly water hyacinth (Eichhornia crassipes) and some other aquatic plants like water 

lettuce (Pistia stratiotes), duckweed (Najas graminea), Potamogeton alpinus, Salvinia spp. 

etc. (Figure 10). Organic materials like paddy stubs, straw and coconut husk are also added. 

In perennial wetlands and permanently waterlogged areas it is possible to cultivate crops on 

these floating beds year round. In seasonally waterlogged areas, the beds are used during the 

wet season and left to decompose on the agricultural land, once the water withdraws. The 
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floating beds are primarily constructed where water hyacinths are available. The beds can be 

prepared in any depth of water and they can be moved by dragging them behind a boat. 

 

Figure 4.10: Photographs show the floating agriculture or hydroponics in waterlogged area 

around the southern region of Bangladesh, (source: Awal,2014) 

Vegetables and seedlings raised on floating beds during the wet season include ladies finger 

(okra), cucurbits (like cucumber, ridged gourd, bitter gourd, snake gourd etc.) amaranth, red 

amaranth, eggplant (brinjal), pumpkin, Indian spinach, taro, wax gourd, turmeric etc. During 

the dry or winter season spinach, bottle gourd, yard long bean, bean, tomato, potato, 

cauliflower, cabbage, kohlrabi or knolkhol, turnip, radish, carrot, ginger, onion, garlic, chilli 

etc. are grown. Some vegetables are grown on the bed all the year round, in rotation. In 

seasonally flooded areas, the beds are spread over the soil as the water withdraws. Winter 

crops can then be grown on this soil without further tillage or fertilizer. 

Macha on floating water 

A macha is an elevated arrangement constructed on floating water with bamboos and steel 

where creeping vegetables could be grown (Figure 4.11). 
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Figure 4.11: Photograph shows an integrated floating cage aquaponics system in Barisal, 

Bangladesh with macha for supporting growing snake gourd and cucumber plants, (source: 

Awal,2014) 

Crop production with Kandi or Sorjan method 

Sorjan is an Indonesian term referring to a cloth with colored stripes. It is a traditional 

technology in Java where land for cultivation is limited but the population is high. Thus the 

Sorjan cropping system that practiced in swampy or flooded areas is an intensive method of 

growing crops on alternatively raised beds and deep sinks. Farmers divide a piece of 

submerged land into several numbers of plots and raise one plot with the soil remaining in the 

adjoining plots keeping the elevation of the raised plots is two times higher than the lower 

one. This arrangement prevents the raised plots to be submerged by the tide, although the 

flow is undergone and submerged in the land between the raised plots. The raised plots are 

fertilized with rotten hyacinth and like others where potato, cabbage, sugarcane, arum etc. are 

produced mostly on commercial basis (Figure 4.12). Sometimes machas are constructed in 

between the raised plots where creepers are grown. 
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Figure 4.12: Photograph shows vegetable production with Sorjan method practiced around 

the southern areas of Bangladesh, (source: Awal,2014) 

Shifting agriculture 

Some farmers elevate and widen enough the entire periphery of their land making the shape 

as a pond where fish is cultivated and boundary is utilized to cultivate horticultural crops like 

banana, country bean etc. (Figure 4.13). The ventures intend to utilize the water logged lands 

with maximum economic profitability and to reduce vulnerability by using sifting agriculture. 

 

Figure 4.13: Waterlogged lands are converted to fish culture by elevating and widening the 

periphery with soil brought from same land in keshabpur, Jessore district on november 12, 

2012 The periphery is commercially used for bean cultivation. 

Rice cultivation by expelling standing water 

To improve the situation for rice production, recently the affected households have negotiated 

with few rich persons (locally so called Mahajan) of their locality. All the farmers who have 
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rice land will be benefitted through draining out entire water from beels by pumping to 

nearest river or channels before rice (especially Boro) transplantation and respective 

Mahajans will be benefitted through fish cultivation in their land in the rainy season (Figure 

14). With this term and conditions, the farmers are getting benefit allowing their land for 

Boro cultivation but the ownership of the land goes to Mahajan for rest of the months of the 

year. All the farmers i.e. the land owners of the area come to that agreement but most of the 

time Mohajans used to suppress them by paying in lesser amount. Mahajans used to develop 

such a strategy that the poor used to be deprived from their deserving benefit. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

River 

Paddy Field 

WATER LEVEL OF RIVER IS HIGHER THAN SURROUNDINGS 
 

Figure 4.14: Pumping out congested water from water logged area 

 for Boro cultivation (December, 2013) 



69 

 

Alteration in livelihood 

Many people or households altered their livelihood from rice cultivation to catching fishes 

together with many other flora and fauna grown in the confined waterlogged areas although 

the outcomes are not so great. Many people change their livelihood from agricultural laborer 

to some other profession like drawing rickshaw or van. In acute jobless situation, some 

people migrate to city for earning. 

4.5 Water Management Practices and Evolution of Waterlogging Problem 

Nature wants to be remained as natural. Any disturbance or control may turn the nature to 

behave unnaturally. Once there is a free flow of water in rivers and beels, there will be no 

crises of waterlogging Before 1950, tidal rivers were allowed to behave natural. They had the 

scope to flow freely inside the beel. At the same time, there was abundant amount sweet 

water coming from the Ganges. Low lands used to get silt through sedimentation. fresh water 

used take away the salt to the sea. Thus the major cause for waterlogging can be explained as 

rising of riverbed due to siltation as influenced by retardation of upstream river flow for 

human intervention, as well as deprivation of floodplain (low land, locally so called beel) to 

silt deposition due to construction of embankment or polders. The main causes of water-

logging as identified are: 

i. Construction of polders and their mismanagement. 

ii. Decrease of upland flow. 

iii. Anthropogenic factors. 

iv. Soil Subsidence 

v. Climate Change and Sea Level Rise 

vi. Flood  

 

4.5.1 Construction of Polders and their Management 

Due to construction of permanent embankments on both sides of the river, no water is able to 

enter into the tidal flat. Sedimentation only takes place on the channel bed, causing very rapid 

deposition on the channel bed and no or very limited sedimentation on the tidal flat. These 

processes ultimately upraise the river's beds higher than the adjacent tidal flats, effects of 

which ultimately cause inundation in tidal flats and drainage congestion. This is the main 

cause of water-logging and siltation problems in this region. 

 

Polders constructed without considering the morph dynamics, geological conditions and 

tectonic of the area. The land and water management of each geologic and geomorphic unit is 

different from other units. Moreover, the morph dynamics of the boundary zone of two or 

more units is very complex. During construction of the polders, authority did not consider 

these units. There are overlapping of units in one polder (Examples, polder No. 24, 25, 1, 2 

etc.). In overlapped polders, morph dynamics become very complex. Ultimately, it causes 

different types of problems specially, in the boundary zone of different units of the polders 

Normally, peat areas require special type of land and water management when brought within 

polder. So, improper management systems may cause water-logging earlier in peat polders 

than other polders as happened for polders nos. 36, 25, 1 and 3.  
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River course is a dynamic process which governs any agro ecological system. In course of 

time, however, the aforesaid silted up rivers became a curse instead of a blessing. In early 

1960s, the East Pakistan Water and Power Development Authority (EPWAPDA) established 

the Coastal Embankment Project (CEP) to convert the seasonally flooded coastal wetlands 

into reclaimed land for permanent agricultural production under the Green Revolution 

Program (GRP), as well as to protect human settlements from the cyclone, tidal surge and 

associated floods, saline water intrusion etc. A series of embankments and polders were 

constructed around the southern coastal region of the country as a part of these. With that 

Water Master Plan 37 polders, and associated 1566 km embankment and 282 sluice gates 

were constructed in the Khulna, Satkhira and part of Jessore districts. 

 

The polder/enclosure system was developed and implemented in line with the “green 

revolution” paradigms of “grow more food”. The idea was to promote cultivation of HYV 

crops in dry lands with controlled irrigation, thus the output of that largescale engineering 

intervention was found obviously good with producing rice 2 to 3fold higher than ever 

before. It was also noticed that the CEP area was out of food insecurity even when the whole 

country falls scarcity of foods. But day by day, the improper operation and poor management 

of polders/embankments and their sluice gates have caused a series of problems, and 

accordingly within a few years, the negative impacts of the project began to appear including 

the siltation of riverbeds, increased saline intrusion, the narrowing of river estuaries and 

changes in the normal morphological processes of river. Consequently, river flows were 

stopped. 

 

Figure 4.15: Sluice gate near Bhabadaha area in Abhainagar, Jessore District 

By the early eighties polders became a bane rather than a boon for the people, as rivers failed 

to maintain their natural courses. Tides deposited silt on the riverbeds and sluices, rather than 

the floodplains, for more than two decades, halting the natural flow of the rivers and sluices 

of the polders. The consequent dearth of land formation left floodplains inside the polders 

lower than riverbanks i.e., inside the polders, the wetlands subsided due to no deposition of 

silt and gradually took the shape of lakes (i.e., beel). As a result, river flow discharges to over 
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the beel. Thus rainwater could not drain from the area’s leading to chronic water logging. By 

1990, over a hundred thousand hectares of land in Khulna, Jessore and Satkhira districts 

became waterlogged, and agriculture became impossible 

 

4.5.2 Decrease of Upstream Flow and Waterlogging  

The major cause for waterlogging can be explained as rising of riverbed due to siltation as 

influenced by retardation of upstream river flow for human intervention, as well as 

deprivation of floodplain (low land, locally so called beel) to silt deposition due to 

embankment or polders. 

 

The main source of river flow of the southwest rivers of Bangladesh is Ganges. The rivers of 

that region were much living and the ecosystem was rich with sweet water due to strong 

upstream pressure. During the nineteenth century the rivers of that region were detached from 

the source Ganges due to death of Mathabhanga (a branch of Ganges; Figure 4.16). 

Consequently, some rivers named Kabodak (locally Kopotakho), Bhairab and Betna (which 

had linkage with the Mathabhanga River) begun to lose their speed thus siltation occurred at 

the time of ebbtide due to the lack of upstream river pressure. Gradually the silt is started to 

deposit into those rivers and can’t pass the upstream water flow. Soon after independence of 

Bangladesh in 1971, India government constructed Farakka barrage over the Ganges (only 

16.5 km from the Bangladesh border) which drastically retarded river flow to the entire 

southern part of Bangladesh. Other local human interventions on the rivers are also 

considered for the siltation of the river bed. 

 

In the study area, the Matabhanga and the Goral rivers are the main distributaries of the 

Padma river. About 160 years ago, the Matabhanga river began to silt up at its mouth (Mitra, 

1914) and now completely silted. Due to siltation of this river, all its distributaries are now 

receiving practically no water from upstream region (Kumar, Chitra, Bhairab, Kabadak, 

Nabaganga, etc.). Only the Kumar river is receiving very little water in the rainy season. 

Similarly, the mouth of the Gorai river, about 140-150 years before, began to silt up. Later 

due to construction of the Gorai railway bridge near Kushtia city, the rate of siltation 

increased tremendously (Mitra, 1914). Now this river is receiving almost no water in the dry 

season. 

 

Moreover, construction of Farakka barrage on the Ganges river caused a sudden decrease of 

flow below the Ganges river known as the Padma river and its distributaries. Local 

information is just after withdrawal of the Ganges water by Farakka barrage in 1976, the rate 

of siltation on river's beds increased tremendously specially, in the Ganges tidal plain. 
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Figure 4.16: Map of river system in southwest Bangladesh. Mathabhanga river is shown 

inside the elliptic closure (Source: Banglapedia, National Encyclopedia of Bangladesh.) 

4.5.3 Anthropogenic factors 

Recently, the communication networks of this region developed tremendously. Most of the 

roads are in east-west direction whereas the regional slope and drainage directions are in the 

north-south direction. These east-west roads are obstructing the natural drainage and are 

enhancing drainage problem in this region. 

 

Mismanagement of sluice gates and willful misuse of land (Figure 4.17,4.18 and 4.19) and 

water by the influential people are also important causes of water-logging. For example, each 

tidal channel has its own catchment area (Figure 2.4) and if anyone closes it for pisci-culture, 

it will cause inundation to its upstream. This way, in many polders there is conflict of shrimp 

farming and paddy cultivation, which causes water-logging in many cases. 
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Figure 4.17: Local people used PATA in the river and river bed silted up 

 

 

 

Figure 4.18: Construction of local obstacle like fish ponds/Gher (in circle) etc. 
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Figure 4.19: River is in the process of capture by building construction 

 

4.5.4 Land Subsidence 

Bangladesh is a low-lying deltaic country. Topographically the country may be divided into 

alluvial plains and hilly areas. More than 90% of the total area of Bangladesh is low land, an 

alluvial plain formed by the sediments of the several great rivers and their tributaries and 

distributaries which traverse the country. Elevations of the plains are less than 10 m above the 

sea level; elevation furthers decline to a near sea level in the coastal south. Most of the 

coastal parts and associated inland of Khulna (within where study was carried out) lie within 

1 m from sea level (Figure 4.20). Adhikary (2012) et al. found from a Digital Elevation 

Model study that the southwest region of Bangladesh is dominated by flat topography. The 

landscape has a low ridge and a basin relief crossed by many tidal rivers and creeks. Local 

differences in height are generally less than 1 m. Maximum tidal ranges vary from 2.5 to 3.5 

m (spring tide). During neap tide, the variation ranges from 1.5 to 2.5 m. 
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Subsidence of land is going on in south west coastal region for last few centuries. It is as 

much as 1 to 2 cm per year like the Mississippi Delta of USA (Uttaran,2016). Prior to coastal 

embankment project, silt or sediment coming with tide used to be deposited in the beels. 

Thereby level of the land inside beels used to increase. But after the CEP, beels are deprived 

from tidal flow. Thus land development activities inside beels hampered. On the contrary. 

river bed outside the polder is silted up. Thereby waterlogging scenario is aggravating day by 

day. Moreover, subsidence is greater in the peat area. This subsidence is not only due to 

tectonic reason but also due to shrinkage of top layers and oxidation of carbonaceous 

materials (Egglesmann, 1982). 

 

4.5.5 Climate Change and Sea Level Rise 

Anoher concern is that the elevation of greater Khulna area is much lower (even less than a 

meter) than that the other coastal parts, a significant proportion of which again falls below 

high tide level. Moreover, the embankments are at risk of overtopping 

(http://www.cegisbd.com/pdf/climate Change Brochure.pdf; site accessed on October 29, 

2014) due to storm surge, high tide or sea-level rising, leading to saline waterlogging within 

the polderized areas. 

Global warming is raising sea levels around the planet by 2–3 mm each year. However, the 

distribution will not be uniform due to ocean density and circulation changes. The rise along 

the Bangladesh coast could be 0–5 cm more than the global average. That only adds to bigger 

problems in the Ganges–Brahmaputra delta (within where Bangladesh is located), which is 

sinking so rapidly that the local, relative sea level may be rising by up to 2 cm each year. It is 

 
Figure 4.20: Left-Topographic map of Bangladesh, Right-Water level around Bench Mark at Tala (at 
Harichandra kathi primary school) 
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found from the analysis of satellite data that relative sea-level rise is occurring for 

Bangladesh is 8–18 mm/yr. whereas the tide gauge analysis from southwest Bangladesh 

found that mean sea level is climbing at 5 mm/yr., but high-tide level has risen by 15–20 

mm/yr. in some spots. Mondal et al. (2013) analyzed tidal water levels of the Rupsa-Pasur 

River at Khulna and at Hiron Point that located near to the Bay of Bengal for a period of 74 

years (1937–2010) and found that the annual maximum tidal high water level is increasing 

and the annual minimum low water level is decreasing at a rate of 7–18 mm and 4–8 mm/yr. 

depending on the locations, respectively. The possible reasons for the decreasing trends in 

annual minimum water levels could be the reduction in the sweet water flow from upstream 

areas or the reduction in storage areas of saline tidal water or both. The increasing trends in 

annual maximum water levels could result either from silting up of the rivers, reduction in 

flood tide propagation areas, or a rise in the sea level, or a combination of these factors. 

Tidal ranges are higher in the rivers immediately south of the study area than in areas closer 

to the Bay of Bengal. The tidal ranges are 10–30 cm higher during the wet season than in the 

dry season 36. The projected sea-level rise will be occurred in the Bay of Bengal 15–62 cm at 

2080 (Table 4.11). Sea level rise will aggravate the drainage congestion, waterlogging and 

flooding problems that are already severe in the urban and peri-urban areas of Khulna. 

Table 4.11: Projected or future sea-level rise in the Bay of Bengal 

Scenario Projected sea-level rise (cm) at  Remarks 

 2030 2050 2080  

A2(High Emission 

Scenario) 

14 32 62  

B1(Low Emission 

Scenario) 

2 8 15  

 

4.5.6 Flood  

Flood become a common phenomenon in every year. Due to drainage congestion flood water 

cannot go out and turned into a water logged condition. 

Flash Flood. South west region was free from flood for no of year. Due to massive rainfall in 

upper riparian countries, this type of flood used to take place. In 2000 reservoir of upper 

riparian country could not hold the water received from rain. In some cases, gate had to be 

opened. Thereby south west region become victim of the flash flood and water become 

confined inside polder, which turned into a logged situation.  

Rainfall. It is clear from monthly rainfall distribution that minimum rain occurs from 

November to April—the period which is regarded as the dry period (i.e. non-monsoon) in 

Bangladesh (Figure 2). In contrast, most rain occurs during the remaining months which 

regarded as wet period (i.e. monsoon). Nevertheless, the period from June to September (i.e., 
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peak monsoon) receives the lion share of the total rainfall throughout the year. The rainfall of 

Khulna division (the study area located within this region) during the peak monsoon period 

was remarkably lower as compared to that at national average. It is evident from future 

projection (by linear regression) that although summer rainfall is found almost static but 

autumn rainfall is in increasing trend in Khulna Division as well as throughout the country 

i.e., national average (Figure 4.21). Recently, Mondal et al. (2013) have also analyzed the 

rainfall data for a period of 63 years (1948–2010) at Khulna region (Figure 4.22) and found 

that the number of rainy days in a year and the maximum number of consecutive rainy days 

are found to be increasing in the southwest coastal region of Bangladesh. They also found 

that the rainfalls have increasing trends where most increment will be occurred during 

monsoon. Like the result of the present study, there are some evidences also found from 

Mondal’s study that the monsoon is strengthening towards the end of the season. These along 

with increasing future projection in autumn rainfall suggest that water congestion in the days 

to come would be prolonged in the locality even after end of the monsoon. 

 

Figure 4.21: Monthly rainfall distribution in Khulna Division as well as national average 
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4.6 Analysis of Physical Change 

River course is changing in every year. The course of 1989 was not similar to 2000 or 2010. 

Most changes occurred in the river course near Pakhimara Beel. From 1989 to 2010 river was 

shifted by around 400 m toward north. If shifting continue within few decades, it may touch 

Tala Bridge (Figure 4.30).  

4.6.1 Long Section of River Kabodak before Excavation 

In the past, the River Kabodak used to get fresh water perennially from the Ganges through 

the Mathabhanga River and flowed down to the Sundarbans. Continued flow of fresh water 

from the Ganges through the Mathabhanga River kept the saline water away from the 

upstream of the river and pushed it to the downstream.  

 

Figure 4.23: State of Kabodak in Tala Upazila (Source Google Map) 

Figure 4.22: Future projection of seasonal rainfall in Khulna Division as well as national average 

(Data represent the mean from 1948 to 2010) 
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After being disconnected from the Ganges, the pressure of upstream flow of The Kabodak 

River was so feeble to push back the saline water come from the downstream and as a result, 

sediments started to enter this river system from the downstream through tidal pumping 

process. The high salinity level in the river facilitates deposition of sediment at the location of 

tidal limit especially during the dry season and thus, gradual sedimentation/siltation created a 

hump on the riverbed (Figure 4.23 and 4.24). 

 

Graphical presentation of the thalweg (Figure 4.25) reveals that there is a hump from about 

110 km to 118 km along the river reach. The extent of waterlogging area has started from 

behind the hump. Figure also represent that the bed level of the river is maximum in 144-146 

km along river reach (about 2.86 m PWD). Kabodak river was excavated since 2013. River 

bed of Kabodak was highly silted up. Even some of the paces, river bad is higher than mean 

sea level. River bed near Kanaidia Ferry Ghat seems to be silted up to 2.86 mm from the 

MSL (PWD). 
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Figure 4.24: Long Section of Kabodak River (Sagardari to Paikgacha) 

 

4.6.2 Design Cross-sectional Area of Excavation  

WDB carried out excavation works since 2013. Satellite images reveals that excavation 

carried out up to Noakathir Moor (Figure 4.25). Only one third of the river width has been 

excavated. It can be widening up to 500 m on an average.   

 

 

 

 

 

 

 

 

  

 

 

 

 

 

PRESENCE OF EXCAVATED SOIL ON THE EMBANKMENT  

Noakathir 

Moor 

Figure 4.25: Satellite image of excavation in Kabodak river 
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Figure 4.26: Surveying in Kabodak river

 

 

 

Figure 4.27: Design cross-sectional area along the Kabodak River) 
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Design cross section of River (Figure 4.26 and 4.27) at Patkelghata and Tala bridge shows 

that river bed width is nearer to 35 meter, which is around 2 meter below MSL. A slope of 

1.17 cm per km toward south was maintained. Cross sectional area in design cross section of 

Patkelghta is around 70 sq. m (assuming water level at 2 msl). In cross section of Tala, it is 

approximately 60 sq. m. 

  

4.6.3 Cross Section of River after Execution of TRM operation 

The increase of depth of Kabodak (Figure 4.28) river within 4 to 5 month after execution of 

TRM operation was encouraging. Bed level at deepest point in June 2015 was at 1.25 m 

PWD. But after 5 months of TRM operation, bed level eroded up to (-) 1 PWD. Thus it could 

be proved that by TRM operation, river navigability can be maintained.  

 

 

 
 

Figure 4.28: Impact of TRM at Balia Khea Ghat, Kabodak river 

4.7 Approaches for Solution of Waterlogging Problem 

 

Tidal rivers are rich in sediment concentration. Waterlogging hazard can be mitigated by 

proper management these sediments. There is hardly any sediment coming from north (upper 

riparian area) due to absence of water flow. Only during rainy season, some sort of water 

flow occurs due to rain runoff. But during winter water only get inside the river through south 

via Sundarbans Mangrove forest. Presence of sediment is very high as much as (80-150) 

mg/l. If these sediments are allowed to settle down on the river bed, drainage congestion will 

take place. There should have some mechanism to drop down the silt on the low land. There 

are lot of low or marshy lands like Pakhimara, Jetua, Haridaskhati, Harichandrakathi, 

Vabanipur, Sarulia etc (Figure 4.29) present in the area, where silt can be allowed to be 

deposited. 
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       Figure 4.29: Likely TRM beels (water storage) in Kabodak Catchment 

 

The more the velocity of the river water, the more the carrying capacity of the silt. It has been 

seen from the silt as well as velocity data that with velocity 35 to 54 cm/sec presence of 

sediment was about 80 to 380 mg/l. Once river water gets free run into the beel, velocity 

reduces and water loses the capability to hold the sediment or silt. Sediment got the scope of 

settle down. Nearly fresh water (low amount of silt) go out through the river during low tide. 

While going out this fresh water washes away the leftover silt. 

 

Re-excavation of the dead rivers will allow to drain out sufficient water to the downstream 

during rainy season and renew its normal tidal nature. But in the dry period, it will be 

difficult to keep the river navigable. The brackish water coming from south contains high 

amount of silt, which needs to be carried and deposited to the low lands (rather than in the 

river bed) through proper implementation of TRM techniques. The increase of depth of 

Kabodak at Baliaghat (more than 7 feet due to TRM operation for 5 months from June to 

October 2015) was encouraging. Up to TRM beel (like Pakhimara), the river remains 

navigable. But upstream of TRM beel, the river is not navigable due to high siltation. Hence, 

some mechanism needs to be developed to control siltation in this area inside river upstream 

of TRM beel. A barrier in the form of a dam or gate may be placed upstream of TRM beel in 

order to control siltation. Considerable amount of fresh water could be stored upstream of the 

barrier during dry period. Regular discharge of fresh water from the barrier could keep river 

bed silt free immediately downstream of the barrier. Fresh water, upstream of TRM beel can 

be used for irrigation and other uses. This arrangement could also reduce salinity intrusion. 
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Initially local people became panic due to the presence saline water on their agricultural land. 

Gradually they turn their agricultural land for fish cultivation. For more profit, they usually 

adapt themselves by shrimp (Balda) cultivation. People started inundating their area manually 

or intentionally by pumping. These inundations by saline water increases years after years. 

Saline water of north east corner (part of salt a catchment) as well as south west corner (part 

of Shalika Catchment) are artificially inundated. Timely operation of the gates can relive the 

land from inundation. 

Water body found in Islamkathi union (Vabanipur village) can be removed by a loop cut in 

area A (Figure 4.30). Beel near Vabanipur may be turned into TRM beel. River water likely 

will have sufficient velocity to carry sediment upto Vabanipur. Sediment will have the scope 

settle down the sediment inside beel near Vabanipur. Thereby waterlogging in Vabanipur 

area may be mitigated. On the contrary water has got hardly any velocity in and around 

Kanaidia village under Jalalpur union. Loop cut at “B” may increase the velocity of river 

water near Kanaidia. If beel at Jetua or Harichandakakhi may keep the river navigable. Water 

 
Figure 4.30: Probable loop cut in Kabodak river 

logging hazards will be removed. Loop cut (linking between Pakhimara and Tala) may 

enhance the drainage of logged water (Figure 4.30). The loop cut will change the meandering 

nature of the river in the downstream and shorten the length of the river to remove flow 

abstraction and reduce sedimentation. However, without indigenous practices and community 

involvement, this intervention may create problems for the people of the downstream 

catchment. More studies including model run are needed in this area. 
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Waterlogging is a global phenomenon, but the way of its prevention and mitigations to date 

have received little attention. The problem is very much site specific, nevertheless some 

methods for preventing and mitigating the drainage congestion due to waterlogging can be 

mentioned from the literature like establishment of shallow interceptor drains , discharging 

the congested water by installation of drainage pump , minimizing the accumulation of 

congested water through rain water harvest , downing water table by groundwater recharge , 

lowering groundwater levels through deep tube wells , subsurface drainage systems that 

consisting of open and pipe drains , dry drainage that involves the allocation of areas of 

fallow land, which operate as evaporative sinks drawing a stable flux of water (and salt) from 

irrigated areas , plantation or stands of halophytes (salt-loving plants) those can transpire 

sufficient water to lower water tables, thereby ameliorating waterlogging and presumably 

inundation etc. Interestingly, windmills are also used to pump water into the embanked river 

to prevent waterlogging of the lowlands (polders) behind them. In some cases, drainage with 

or without raised beds are the best way to overcome waterlogging and inundation in most 

areas. Bio drainage of water table through enhancing evapotranspiration by strategically 

planted trees can be a feasible option for controlling water logging. The tree species like 

Eucalyptus spp., Prosopis juliflora, Tamarix aphylla etc are found to be the best bio-drainers 

from the waterlogged areas (Awal 2014). 

 

Due to special geographical location and climate, the waterlogging is one of the most serious 

hazards now-a-days in southwest coastal region of Bangladesh. The landscape of the present 

study site is too fragile as the site is under storm surge due to tropical cyclone, sea-level 

rising, tidal excursion and back water effect, thus intrusion of saline water from the Bay of 

Bengal is common. Therefore, exploring the best adaptation practices is time demanded with 

the prevention and mitigation of waterlogging in the region. 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction 

The overall objective of this study was to develop better understanding of the waterlogging 

problems and impacts in the coastal areas, particularly in the Jalalpur Union of Tala Upazila, 

and to identify possible mitigation options that are sustainable and acceptable to the local 

community. The specific objectives were: (a) To access assessment of the waterlogging 

problem and its impact in the coastal region, with a particular focus on Jalalpur Union, Tala, 

Sathkhira; (b) To study assessment of past practices of sediment management by local people 

and ongoing TRM projects being implemented in the coastal areas, in order to identify 

strengths and weaknesses of these approaches; and (c) To identify environmentally 

sustainable and socially acceptable approach to mitigate the waterlogging crises. These 

objectives were achieved through analysis of satellite images of the study areas over time, 

available maps, and through consultations with local people and experts (in the form of FGDs 

and KIIs). 

 

This Chapter summaries the major conclusions drawn from this study, and also presents 

recommendations for future studies. 

 

5.2  Conclusions 

The major conclusions of the study are as follows: 

(1) The land of Tala was highly fertile. There was no significant waterlogging in the past, 

as evident from satellite images of 1989. The fertile land started going under water 

gradually. After the massive rainfall of 2011, more land went under water. Some 

waterlogging and inundation of land was caused by shrimp cultivation, which was 

artificially created.  

 

(2) Salinity of both groundwater and surface water in the study area is increasing with time. 

Many tube wells have become unusable due to high salinity.  

 

(3) There was a reasonable fresh water flow in Kabodak river in the past, as evident from 

the satellite images of 1999 and 2000. However, due to huge sediment deposition, 

Kabodak has lost its water carrying capacity. The water resources system in this area is 

gradually becoming nonproductive and destructive for the local community.  

 

(4) People of Tala upazila are suffering extensively due to the waterlogging problem. 

Nature and extent of waterlogging significantly affected local biodiversity in the study 

area. Waterlogging has reduced the availability of birds and fishes, restricted the 

opportunity to rear livestock. Waterlogging has affected growth of fruit trees and timber 
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trees. There are hardly any traditional fruit trees like mango, jackfruit etc. Most of the 

farmers have turned into fisherman. On the bank of Kabodak, saplings of mangroves 

were also found to grow, which is not a native tree species. 

 

(5) Local people are fighting the situation through innovative adaptation, particularly in the 

area of agriculture (e.g., floating agriculture).  

 

(6) The main causes of water-logging as identified are: (i) Construction of polders and their 

mismanagement; (ii) Decrease of upland flow; (iii) Anthropogenic factors; (iv) Soil 

Subsidence; (v) Sea Level Rise; and (vi) Flood. 

 

(7) It appears that the waterlogging problem in Tala Upazila could be mitigated 

significantly through implementation of effective Tidal River Management (TRM), 

utilizing local knowledge and involving local people in the TRM.  

 

(8) As there are many beels in Kabodak river basin, only one beel at a time should be used 

as a tidal basin for TRM. Siltation of the whole beel is not desired as it is not acceptable 

to local people who are engaged with agriculture. TRM operation should be continuous, 

i.e., TRM operation can be started in the next beel before it is stopped in another. The 

appropriate size of the beel and the duration of operation must be assessed technically 

beforehand. 

 

(9) Re-excavation of the dead rivers will allow it to drain out sufficient water to the 

downstream during rainy season and renew its normal tidal nature. But in the dry 

period, it will be difficult to keep the river navigable. The brackish water coming from 

south contains high amount of silt, which needs to be carried and deposited the low 

lands (rather than in the river bed) through proper implementation of TRM techniques.  

 

(10) The increase of depth of Kabodak at Baliaghat (more than 10 feet due to TRM 

operation for 4 months from July to October 2015) is encouraging. Up to TRM beel 

(like Pakhimara), the river remains navigable. But upstream of TRM beel, the river is 

not navigable due to high siltation. Hence, some mechanism needs to be developed to 

control siltation in this area. 

 

(11) A barrier in the form of a dam or gate may be placed upstream of TRM beel in order to 

control siltation. Considerable amount of fresh water could be stored upstream of the 

barrier. Regular discharge of fresh water from the barrier could keep river bed silt free 

immediately downstream of the barrier. Fresh water, upstream of TRM beel can be used 

for irrigation and other uses. This arrangement could also reduce salinity intrusion. 

 

(12)  Loop cut may enhance the drainage of logged water (Figure 4.30). The loop cut will 

change the meandering nature of the river in the downstream and shorten the length of 

the river to remove flow abstraction and reduce sedimentation. However, without 

indigenous practices and community involvement, this intervention may create problems 
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for the people of the downstream catchment. More studies including model run are 

needed in this area. 

5.3  Recommendations 

The following recommendations are made for future study: 

 

  Effective solution of the water resources problem in the southwest coastal region of 

Bangladesh will depend on planned and systematic implementation of the proposed 

interventions that will integrate local knowledge. Some of the interventions like loop cut 

(Figure 4.30) may enhance the drainage of logged water. The loop cut will change the 

meandering nature of the river in the downstream and shorten the length of the river to 

remove flow abstraction and reduce sedimentation. However, without indigenous 

practices and community involvement, this intervention may create problems for the 

people of the downstream Catchment. Prior to implementation model study need to be 

carried out. 

 Kabodak river (upstream of TRM beel) may be utilized as seasonal reservoir. In the dry 

period, the vast river (width is more than 300 meter) remain unutilized due to siltation. 

Excavating the river bed, surrounding flood plain or low land can be elevation. Logged 

rain water can be drained inside Kabodak river, which can be useful for irrigation. Prior 

to implementation, model study need to be carried out.  

 

 TRM beels are the storage of saline water, which likely to accelerate salinity intrusion in 

the ground water. Salinity threat may be visualize using few model study like visual 

mod flow etc. Depicting the future threat, mitigation measure may be evolved. 
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ANNEXES 

 

Annex I – Survey Questioners  

___________________________________________________________ 

 

 

1. Information 

 

2. Occupation: 

…………………………………………………………………………………… 

3. Religion: 

……………………………………………………………………………………… 

4. Family information: 

5. Type of Dwelling House 

6. Duration of living period of the respondent in the study area: 

……………………………… 

7. What Types of disaster you faced frequently? 

 

 Flood Cyclone  Salinity Water 

logging 

 River 

Erosion 

 Tidal surge 

 Earthquake  River 

erosion 

 Wind storm  Drought 11. Other  

 

8. Have you faced flood and water logging problem during your living period? 

a) Yes 

b) No 

 

Name of the 

respondent 

Husband/Father’s 

Name 

Union/Village Upazila District 

     

Members Male Female 

   

1. Thatched 2. Earthen 3. Tin shed 4. Semi-pucca 5. Single storied 6. Multistoried 
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9.  Which types of impacts did you faced by water logging (note some of them):  

a)  

b)  

c)  

d)  

10. How often does water logging happen in year?  

1. One time  2. Two times   3. Three times   4. More 

 

 

Calendar of Water logging 

  

Month 

Year 

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

             

             

             

             

             

             

             

 

11.  How many families were directly impacted by flood and water logging here during last 

10 years? ………… 

12. Who were affected seriously and why? 

.............................................................................................................. 

13. Which types of problem did you face due to water logging on crop production?  

............................................. 

14.  Which types of problem did you face due to water logging on livestock sector? 

......................................................................................................................................................

............... 

15. What are the impacts of water logging on fisheries sector? 

......................................................................................................................................................

.... 

 

16. What are impacts of water logging on infrastructure sector? 

1. Damage accessibility of 

road   

2. Damage of 

embankment    

3. Damage of educational 

Institutions 

4. Damage of 

mosque/temple/social/cultural 

institutions 

5. Destruction of 

administrative 

infrastructures     

6. Other 
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17. Which type of crops is severely affected by the water logging? 

o Aus o Aman o Boro o Rabi o Other 

18. After flood or water logging what types of diseases spread to the locality? 

  

 

19. Do you see any displacement of peoples from the locality due to this problem? 

………………………………………………………………………………………….. 

20. What is your opinion about the factors which are the cause of water logging (people’s 

point of view):  

a) Excessive monsoon rain 

b) Inadequate drainage 

c) Mismanagement and a lack of maintenance of embankment 

d) Increased sedimentation 

e) Siltation over the nearby river 

21. Which govt. or non govt. organization work on water logging and what they do? 

......................................................................................................................................................

...................... 

22. Did you take any indigenous technology to increase navigability of the river and reduce 

water logging? 

1. Yes                         2. No 

23. Which type of technique did you apply and from when? 

...................................................................................................................................................... 

24. How much areas have been undertaken under this technique (focus on TRM)? 

............................................... 

25.  What’s about GOs and NGOs involvement to this mechanism? 

................................................................. 

26. What was your livelihood option during water logging? 

...................................................................................................................................................... 

27. What are the positive or negative impacts of Indigenous Techniques (TRM)? 

 

 

 

 

 

Diarrhea Malnutrition Pneumonia Accidental 

disability 

 

Fever/Cold 

Jaundice Dysentery Contagious diseases 

 

Other 
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Annex II –Tidal volume and River morphology 

The theoretical and empirical relation between mean tidal volume and the cross sectional area 

of a river as described by O’Brien (1969, blue line) and several research teams (legend). 

Source: SMEC,2007 

 
Note: 

What must be noted about this figure is that is does not show a cause-effect relation between 

the river cross sectional area and the tidal volume. In other words: correlation is not 

causation. In the case of the Hari river, it is possible to state that the interventions altered both 

the cross-sectional area and the mean tidal volume. In contrast, this figure shows that tidal 

rivers tend to seek a balance between its size and tidal volume. For example, when 

embankments were built during the Coastal Embankment Project, the cross sectional area and 

the tidal volume were reduced drastically, the river sought a new equilibrium and its cross 

section decreased (figure 3.4). When Beel Bhaina was opened, the tidal volume downstream 

of the Beel cut increased, which also enlarged the cross section of the river. The same holds 

true at the embankment cut of East Beel Khuksia: the river cross section is considerably 

larger downstream of the cut than upstream. (Source : Leendert, 2013) 
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Annex III – Water Management Associations established during the 

Khulna-Jessore Drainage Rehabilitation Project (KJDRP) 
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Annex IV – “TRM” compensation form & translation 
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1) To 

2) Land acquisition officer 

3) Jessore 

4) Subject: acquired land compensation form 

5) Dear Sir, 

6) With due respect I, undersigned, am the owner of this land which is acquired by the government. 

7) In this condition, please give the compensation for the acquired land to me. 

8) Unknown 

9) Area: …. 

10) Administrative number: …… 

11) District: Jessore, Upazilla: ……., administrative number 

12) Land registration number 1 

13) Land registration number 2 

14) Land size. 

15) Taka 

16) Award number 

17) Recommendation 

18) Land 

19) Household 

20) Trees 

21) Ponds 

22) Tubewell 

23) Business 

24) Production 

25) Attachments: 

1. SA paper copy 

2. RS paper copy 

3. Family overview paper copy 

4. Main paper copy of land ownership 

5. Unknown form copy 

6. …. 

7. …. 

8. Unknown paper copy 

9. Copy from court decree 

10.??? 

11. Copy identity card 

12. National identity paper 

13. Copy of hereditary paper (from deceased parents etc.) 

14. Copy of land tax status 

15. DCR copy 

16. Non-judicial stamp copy (cost 150 taka) 

17. Agreement copy 

18. Attorney copy 

19. … 

| 

26. … 

26) Mobile number 

27) Name of applicant 

28) Father’s name 

29) Area 

30) Post office 

31) Upazilla 

32) District 

 


