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ABSTRACT 

The South West region of Bangladesh is home to millions of people for its’ enormous 
potentiality with water resources and mangrove forest offers great income and 
employment opportunity. This coastal region is ever dynamic and highly sensitive to 
different kinds of natural disasters like cyclones, tidal flood, river siltation, salinity 
intrusion, water logging etc. due to natural and anthropogenic reasons. Water logging is 
one of the dominant environmental problems that squeezing the socio-economic 
development in the South-west region. Around 60% area was covered by polder in the 
year 1990 and water logging has gradually increased since then. During 1960, as a flood-
protection approach, Coastal Embankment Project (CEP) was initiated by Water and 
Power Development Authority (WAPDA) to increase food production. Construction of 
polders and significant reduction of up-stream flow especially in dry season (November 
to April) accelerate sedimentation only in the river bed. This process ultimately raised the 
riverbeds in comparison to adjacent beels or wetlands. Because of elevation differences 
between inside and outside of the polder, rainwater could not drain out easily into the 
river or canal resulting prolong water logging in number of places in the region. Satkhira, 
Khulna and Jessore districts of Southwest region are the most vulnerable water logged 
area. In this study, Dumuria Upazila, Khulna of the south western region was selected as 
the study area to detect water logging in a chronological pattern within a specified time 
period and to find out the reason behind evolving this problem. To carry out this detection, 
Landsat images since 1973 to 2016 were used to delineate the historical changes of water 
logged areas. The Modified Normalized Water Index (MNDWI) algorithm was applied 
to all the images to categorize the land-water interface and calculated the extent of the 
waterlogged area in ERDAS IMAGINE 2014.Afterward, the map was prepared using Arc 
GIS 10.1 to see the changes over the specified time span. Ground truthing for the 
calibration of remote sensing data was done through field visit on several unions of the 
region. The results revealed that around 2% of the landmass of the Southwest region was 
waterlogged in 1973, which increased significantly to around 34% in 2016. Lack of 
proper maintenance of polders and sluice gates, embankment failure, and sedimentation 
have principally accelerated the negative impacts on existing rivers and environment 
leading to the water logging phenomenon. In response to vulnerable water logging 
condition, the people of south-west region are trying to develop various community-based 
adaptation strategies to maintain their day to day life. Integrated farming, Pond Sand 
Filter, Rain water harvesting, Plinth rising, Tidal river management, re-excavation of 
rivers and canals are quite numbers of short term and long term adaptation strategies and 
approaches that are being practiced within the different zone of the southwest region with 
the financial and technical support of governmental and non-governmental organizations. 
Feasibility of such community-level adaptation practices can properly be inspected and 
piloted befitting to the water logged area of the Dumuria Upazila.      
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CHAPTER 1 : INTRODUCTION 

1.1 Overview 

Geographical position, the dominance of floodplain, low elevation, dependence on 

natural resources at a greater extent due to population pressure put together Bangladesh 

is a hotspot of natural disasters. Water logging due to combined effect of human-induced 

and natural causes has become a serious environmental concern within southwestern 

region of Bangladesh (BWDB 2013). It is defined as the long-term inundation of areas as 

a result of inadequate drainage (Awal, 2014). Construction of polders under Coastal 

Embankment Project (CEP) since 1960’s is considered to be principal reason behind this 

evolving problem (Rasul, 2010 & Brammer, 2014). Prior to the implementation of CEP 

Project, people had their own traditional practices using temporary earthen embankment. 

Those embankments helped to grow crops through the natural movement of tidal water 

and sediment in seasonal basis, resulting in a lesser impact to ecology (Dewan et al., 2015 

and Nowreen et al., 2014). But construction of polders started to convert seasonally 

flooded coastal wetlands into flood free land for permanent agricultural production. These 

polders triggered gradual siltation on the riverbed by inadequate runoff creating year-

roundwater logging (Thompson et al., 1996). Also the combined effect of SLR and 

increased precipitation in the changing climate, subsidence inside polders and 

sedimentation of peripheral rivers would deteriorate the drainage condition (Bangladesh 

Planning Commission, 2017). Besides the restricted river flows due to embankment built 

for shrimp farming and the reduced water flow from Farakka Barrage turned the water 

logging issue in a perpetual condition within Southwest region of Bangladesh. As the 

people in this region have a close interaction between water resources and their lives and 

livelihood, any impact of water logging on environment significantly affect their 

wellbeing.  

The prolonged water-logging has caused significant displacement presenting 

humanitarian challenges in safe water supply, sanitation, shelter, food security, and 

employment opportunity. It also plays a detrimental impact on biodiversity and 

environment in the South West region.  The severity of water logging problem prevails 

in 274 villages of 17 unions under Khulna, Jessore and Satkhira districts (Masud et al., 

2014). In many areas, people are forced to live in waterlogged condition for eight to nine 

months in a year. About 128 thousand hectare crop land was inundated that directly 
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affects the life and livelihood of about one million people from the three districts of South 

west region (Awal, 2014). Though the dimensions of water logging problem were minor 

in the initial stage, it takes drastic turns over the years. A maximum disaster was observed 

in the year of 2011 when heavy downpour happened in the monsoon and major area of 

South west region was water logged (Bangladesh Disaster Report, 2011). 

The identification of Southwestern region as a front line zone to water logging has led to 

emphasize on planning adaptation measures at national level. Understanding the scale of 

water logging situation which is expected to worsen in future, various community-level 

adaptation measures are being introduced to the people of water logged area by the 

governmental and non-governmental organization to mitigate the sufferings (Rahman, 

2014). Deltas, Vulnerability & Climate Change: Migration and Adaptation (DECCMA) 

project is such project which is working on adaptation measures in three deltas in Africa 

and Asia (Tompkins et al., 2017).  Integrated farming, Pond Sand Filter, Rain water 

harvesting, Plinth rising are quite a numbers of adaptation strategies and approaches that 

are being practiced as a temporary solution in the areas of agriculture, aquaculture, water, 

housing to adapt their day to day life against water logging (Alauddin et al., 2013). 

However, debate over gradual extent of water logging due to polder construction within 

the south-west region is based on general observations rather than sound analysis of 

relevant data. This research aims to fill the gap through identifying frequent water logged 

areas along with adaptive strategies to mitigate the damages. The study will focus on 

water logging problem at Sahas and Sarafpur union in Dumuria Upazila under Khulna 

District, which is located within the polder 29. In these areas, people are trying to tackle 

the problem through different adaptation measures such as shifting agriculture, 

alternation of livelihood etc.  

1.2 Objectives 

 To identify water logged areas within the southwestern region using satellite 

images (Landsat images) and their relation to anthropogenic interventions. 

 To assess the existing feasible community-based adaptation measures within the 

selected study area and evaluation of the effectiveness of each of the strategies. 
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The study will detect the changes in water logged areas due to polders over the years and 

recommend the spatially efficient and implementable adaptation measures for the selected 

area. 

1.3 Scope and Limitations 

This study has identified water logged area within Southwest region including Dumuria 

Upazila of Khulna district for a specified time span (1973-2016) and established a 

relationship between polderization and water logging using remote sensing and GIS tool. 

Later validation procedure was conducted through field visit and actual scenarios and 

problems faced by the stakeholders were gathered through field survey using PRA 

technique. Effective adaptation method for the study area was also identified after 

consulting with the stakeholders.  

The research was conducted with the following limitations: 

1. The analysis was done with limited data due to unavailability of adequate images for 

the specified time period. 

2. Extensive stakeholder consultation and adaptation analysis could not be carried out due 

to time and resource constraints.  

1.4 Organization of the thesis 

The thesis is comprised of six chapters and includes a list of mentioned references swap 

words in the thesis.  The thesis also includes Appendices. 

Chapter one provides an Overview, objectives, and scope and limitations of the study. In 

Chapter Two, gives a review of relevant literature. It includes definition and history of 

polderization, definition, and reason of water logging in the Southwestern region, 

application of remote sensing in terms of finding water logged area. 

Chapter Three contains detailed information on the study area including geographical 

location, water resources, climate, tidal characteristics, sediment characteristics, ecology, 

socio-economic condition and institutional arrangement for water logging problem. 

Chapter Four describes the methodology followed in the present study. Remote sensing 

and GIS tool have been applied to identify water logged areas within Southwest region. 

For primary data collection, key informant interviews, resource mapping and focus group 

discussions were conducted.  
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Chapter Five contains the result and discussions of the present study. Results and 

discussions describe secondary data synthesis from image analysis, primary data from 

PRA tools, identification of adaptation strategies, and analysis of results after stakeholder 

consultation. Chapter Six contains the conclusions and recommendations of the study.  

 



 

 

 

CHAPTER 2 : LITERATURE REVIEW 

2.1 Introduction 

Review of related literature provides scope for reviewing the reserved knowledge and 

information to the proposed research. Existing information provides a guideline in 

designing the future research problem and can be used as a baseline for validation. 

However relevant literature was reviewed to signify the present study. It includes 

definition and reason of water logging in the Southwestern region, definition, and history 

of polderization and initiatives to tackle water logging. 

2.2 Definition of Water logging 

Definition of Water logging may vary within a different group of science. However, more 

or less they all refer to a physical situation which can be described as a condition where 

the water stays for a long time (1-6 months) and neither can drain 

naturally/Gravitationally nor percolate to deeper strata’s of the soil. 

Awal (2014) conducted a study on water logging in the south-western coastal region of 

Bangladesh: local adaptation and policy options. In this study, he defines water logging 

as a phenomenon when the soil is filled or soaked with water and water table rises to such 

heights that the soil pores become saturated, thus displacing the air, the land is said to be 

waterlogged. Water logging is full (i.e., 100%) when the water table rises to the surface. 

However, the process of water logging starts even when the water table is quite below the 

surface. An area may be regarded as waterlogged in this study when the water level is too 

high that does not permit an anticipated activity, like agriculture. It occurs when the rate 

of accumulation of water through rainfall or some other means exceeds the combined 

rates of drainage, percolation, and evapotranspiration of a catchment or when flood water 

submerges an area. Water logging may differ from flood situation in such a way that the 

flow of water is almost nil in the former case as the water body is arrested by a boundary 

(like polder). An area can be affected by both water logging and flood concurrently: 

however, the later may not persist for a long time.  

Robson (2015) defined water logging as a situation when the level of ground water meets 

plants’ root zone. In some localities, this may last for at least three months and may 

prolong up to 8-9 months or even become perennial. The depth of flooding varies, 

according to the topography of the area, and can reach up to 3m. Soils quality undergoes 
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changes in physicochemical properties and supporting to certain land use only. Though 

such an area would naturally support aquaculture, agriculturally can also be highly 

productive (and profitable), depending on the use of certain land management techniques.  

2.2.1 Problem due to water logging 

Water logging put a detrimental impact on peoples live by stressed living condition, 

damaging crop, employment, livelihoods, bio diversity, national economy etc. It is one of 

the major barriers to socio-economic developments in the Southwest region. This problem 

has greatly affected people’s lives by disrupting local economy and ecology. Agricultural 

production is decreasing due to prolonged water logging. Quality of education and health 

sector is degrading within the affected region. The rate of water-borne diseases increased 

due to the collapse of the healthy sanitation system. A large portion of residents is being 

forced to migrate for better livelihood opportunities. In Keshabpur Thana of Jessore 

district, the area most affected by water logging, agricultural lands decreased by 30% in 

the 20 years until 2008, in Manirampur thana the rate of decrease is 16% (Moniruzzaman, 

2012). The water logging during 2011 monsoon was so intense that about one million 

people were affected in the different Upazila of those three (Khulna, Jessore and Starker) 

districts. Water-logging has shrunk the valuable cultivated crop land even in the dry 

season. An area of more than 128,000 ha crop land is affected due to water congestion 

from those three coastal districts of Bangladesh. In the south-west region of Bangladesh, 

there exists about 200,000 ha of natural and artificial wetlands. Due to water congestion, 

the flooding stays for 60–90 days, many trees like jackfruit, papaya etc do not survive and 

the waterlogged lands have not produced any yield over past several years (Awal, 2014). 

Particularly, water logging caused severe damages in Satkhira district in the year 2011. 

Above 2000 sq.km of agricultural lands were inundated. Besides infrastructures like 

houses, school, roads, markets, water, and sewerage system faced great catastrophe. 

Nearly 2 lakhs houses from 6 Upazilas were ruined. 2 lakhs 13 thousand 710 children out 

of 9 lakhs 39 thousand 514 people from Satkhira district were severely affected. 

Educational sector was derailed as 980 institutions of Jessore, Khulna and Satkhira were 

3-4 feet under water. With shrimp farms washed away and cultivable land submerged 

there are limited daily livelihood opportunities which degraded their daily living standard 

(Disaster Report, 2011). 

A large number of houses were damaged due to water logging in the year 2011 and 2013. 

Nearly 1.27,000 numbers of houses were severely damaged due to flood and prolonged 
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water logging within the three districts of South west region. Similarly, in the year of 

2013, 2675 numbers of houses were fully damaged by the water logging within Jessore 

and Satkhira district (Robson, 2015). More than 5140 farming family were affected as 

42,318 ha cultivable land were inundated (JNA, 2013). 

Table 2.1 Comparison of affected people by water logging at different year 

Year Districts Upazila Number of people 
affected 

2003 Jessore and 
Satkhira 

Jhikargacha, Manirampur, Keshabpur 1,01,800 

2006 Khulna, Jessore 
and Satkhira 

Dumuria, Phultala, Daulatpur, 
Abhaynagar, Manirampur, Keshabpur, 

Satkhira 

2,87,200 

2008 Jessore and 
Satkhira 

Jhikargacha, Manirampur, Keshabpur, 
Kolaroa, Tala and Paikgacha 

8,45,000 

2011 Khulna, Jessore 
and Satlhira 

Abhaynagar, Manirampur, Keshabpur, 
Paikgacha, Jhikargacha, Assasuni, Tala, 

Kalaroa, Satkhira Sadar, Debhata 

9,21,942 

2013 Khulna, Jessore 
and Satkhira 

Dumuria, Rupsha, Manirampur, 
Keshabpur, Tala, Satkhira Sadar, 

Kolaroa 

13,0000 

(Source: Robson, 2015) 

 
Figure 2.1: Comparison of affected people by water logging at different year 

(Robson, 2015) 

2.2.2 Causes behind water logging in Southwest region of Bangladesh 

 Change the Entrance of Ganges/Padma River: Before the 16th century, the main 

river flow of the Ganges River runs through Bhagirothi which divided into eight types 

of flow, it met the sea over the 24 Pargana and Khulna. Basically, Jessore, Khulna, 

Kushtia, 24 Pargana, Murshidabad, Krisnonagar, Faridpur,and Barisal were formed 

by the alluvial soil from the flow of the Ganges. But after that period it naturally 

turned towards south-east part. As a result,  the water flow of upstream gradually 
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decreases into the rivers of this region and those rivers began to lost their conveyance, 

shape, and capacity. Besides the lack of fresh water flow started due to change of 

direction of Ganges River. It also protects the deposition of silt which was brought 

with the upstream flow. As a result, the land elevation of this region could not rise 

and rivers began to dead (Rejve, 2006). 

 The death of Mathavanga River: At the period of the nineteenth century, rivers of 

the southwest region became deprived of the upstream flow due to death of the branch 

river of the Ganges named Mathavanga. In the past it was used as a communication 

route with Kalkata (India) and because of the flow of water, sometimes accident 

occurred. Therefore to control the water flow of Mathavanga River, boats filled with 

soil were sung towards the entrance of this river. In the beginning, this technique was 

succeeded, but later it started to show negative impact at the entrance point of the 

river flow and gradually this river was detached from the main river the Ganges. 

Gradually the other rivers named Kopotakho, Bhairab and Betna (which had linkage 

with the Mathavanga River) and the people who were depended on these rivers began 

to deprive form fresh water flow (Rejve, 2006 and Mirza, 2004).  

 Farakka Barrage: During 1915 the peak discharge was 1, 07,516 cusec at Hardinge 

bridge point and it was 1, 35,000 cusec at the early establishment period of Farakka 

barrage. The river flow started to decline and the peak discharge became 85,000 

cusecs in 1974. At present, the peak discharge is 67000 to 68000 thousand cusec. 

Extraction of water through pumping and establishment of the embankment in the 

upstream course of Farakka by India is considered as one of the significant reason for 

declining discharge of the river (Mirza, 2004).  

 Siltation of Rivers within SWB: Siltation of Kobadak, Bhairab and Betna (linked 

with Mathabhanga River) rivers due to death of Mathabhanga River (a branch of 

Ganges) is responsible for the evolving water logging problem within the 

southwestern region. These rivers have silted up due to human interventions like 

embankments and lack of upstream flow (the Ganges discharges). (Rejve, 2006 and 

Mirza, 2004). 

 Encroachment of river banks and Poorly executed infrastructure: 

Construction of bridges and culverts across the rivers and internal drainage khals 

without considering the hydrology of the river basin and conveyance capacity of the 

drainage channels by the different government agencies such as LGED, Project 

Implementation Officer (PIO), Roads and Highways Department (RHD) causing 
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water logging. In many places establishment of school, madrasa, bazar, brick fields 

on the river bank or flood plan area constrict the river section, obstructing flow and 

accelerate silt deposition.  Besides one of the underlying and cross-cutting causes of 

waterlogging has been a failure to develop sustainable institutions to manage water-

related infrastructure across the region, including operating sluice gates and 

conducting routine maintenance. 

 Unplanned aquaculture: The Unplanned growth of shrimp farming is another reason 

behind the worsening water logging problem. Construction of cross dam for the fish 

cultivation obstructs the normal flow. 

 Polderization: Construction of polders during 1960 and onward throughout the 

coastal region is considered one of the major reasons behind water logging.  

2.3 Historical Development of Coastal Polder in Bangladesh 

A polder is a tract of land, surrounded by dykes in which the discharge and supply of 

surface water are artificially controlled. It introduced a compartmentalized system which 

prevents intrusion of saline water from the sea and “recovers” more land for cultivation. 

Application of this idea delinked the floodplains from the rivers and turned wetlands into 

dry lands.In a word polders were constructed to create controlled hydrological region with 

expectation of right amount of water at right time (Uttaran, 2006). 

2.3.1 Temporary earthen embankment before 1960 

The large-scale polder inspired by the Dutch dyke system was introduced during 1960. 

Before that temporary earthen embankments, low dykes and wooden sluice gates around 

the cultivable area was constructed by the Zamindar or large land owners to protect the 

arable land from saline water intrusion. Zamindars were a large source of revenue agent 

for the government and their income dominantly depended on the crop production. 

Therefore they were more responsible to prevent tidal intrusion and to drain off surplus 

rainwater through wooden sluices for cultivating the land. Communities took part in the 

construction of these small earthen embankments (bandhs) through compulsory labor and 

maintained the canal structure jointly with the zamindars. The zamindars supervised labor 

inputs and provided capital if needed. They allowed water to enter inside the arable land 

during monsoon as the rate of salinity in river water was comparatively low in this period. 

Following this process, they continued crop production in the dry season and a variety of 

fish in the monsoon. However, construction of temporary earthen embankment did not 
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disrupt the natural process of the tidal flooding as during monsoon months natural river 

floods would sweep away these temporary embankments and a new one would be built 

after the recession of the floodwater. Tidal flood balanced the land level as silt carried 

with the water was deposited throughout the floodplain. This deposited sediments raised 

the land level of the wetland by balancing subsidence. This earthen embankment was 

known as ‘doserbadh’ (embankment construction by the community) or ‘ostomashibadh’ 

(embankment for 8 months) (Sara et. al., 2014).Thus the environment, eco-system, and 

bio-system that evolved in the coastal area were in balance. The zamindari system was 

abolished in 1950, after the partition of India in 1947. As a result, there was no one to 

take the responsibility for the repair and maintenance of existing dikes or the construction 

of new ones. Gradually the temporary embankments were breached and became 

ineffective and farmers were unable to cultivate crops due to tidal flooding. To sum up 

the uncertainty following partition and the ensuing gap in leadership coincided with the 

disastrous floods of 1954, 1955 and 1956  led the United Nations, through the Krug 

Mission Report (United Nations, 1957), to recommend government intervention in flood 

protection and resulted in the creation of the East Pakistan Water and Power Development 

Authority (EP-WAPDA) in 1959, which became the Bangladesh Water Development 

Board (BWDB) following Bangladesh’s independence from Pakistan in 1971 

(Dewan,2015). The aim was to increase monsoon season crop production particularly 

‘aman’ rice. This single objective was focused on satisfying increasing national demand 

(Chowdhury et.al, 1996). Under the Coastal Embankment Project (CEP) high earthen 

embankments were constructed to protect the land from the daily tidal inundation of saline 

water as well as to protect it from the monsoon rains and storm surges. 

2.3.2 Polderization in 1960 and its effect up to 1980s 

With the help of international donor fund, East Pakistan Water and Power Development 

Authority (EP-WAPDA) constructed 4000 km of embankments in coastal Bangladesh to 

protect from coastal flooding. During 1960 Dutch-style embankments seemed to be the 

possible solution for the dual purpose of flood protection and providing food security 

through better water control, independent of local ecology. EP-WAPDA constructed 139 

polders across the entire coastal belt of Bangladesh. In the south-west region alone, 1566 

km of embankments and 282 sluices were constructed. Sluices were built to drain 

accumulated rainfall from the polders by gravity flow during the periods of low tide level. 

Drainage was easy during that time because the water level inside the polders was much 

higher than the channels outside. Presence of polders showed an immediate positive 
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impact; the CEP transformed the entire coastal area into a more agriculturally productive 

region. From being able to harvest paddy during the rainy season, the local population 

could now cultivate two or even three crops per year. The polder system worked well 

(primarily by denying entry of saline water inside the polders) for 10–15 years, as the 

land was developed intensively and gave significant increases in agricultural production 

until the mid-1980s. Thus polderization increased the crop production. The yields in 

certain places were increased by as much as 200–300%. Moreover, the sense of 

permanence and security that the polders created encouraged more and more people to 

settle inside them, and the population in the coastal areas increased rapidly (Dewan, 2015 

and IFI Watch, 2006). 

In the 1970s it became clear that implementing a system inspired by Dutch dykes 

(polders) in a country with an active delta was problematic. To address the criticisms of 

top-down authority recommended non-structural measures for flood management and 

attached high priority to low-cost, labor-intensive projects like low embankments, low 

lift pumps, and shallow tube-wells. This changed approach led to the implementation of 

a number of small-scale projects under the flagship programmed of the Early 

Implementation Project (EIP). A collaborative project between the governments of 

Bangladesh and the Netherlands, the EIP started in1975 and continued until 1995. Its 

projects were characterized by the quick implementation of small-scale flood control, 

drainage improvement and irrigation schemes. However, confounding expectations of a 

trickle-down effect, agricultural growth did not occur in a way that benefitted poor and 

disadvantaged groups in the community. Evaluations of Phase I, therefore, emphasized 

that more attention to social equity was required (Sara et.al, 2014). 

In early 1980, polders became a bane rather than a boon for the people, as rivers failed to 

maintain their natural courses. Detached from local knowledge of ecology at hand, these 

embankments imposed stability on a dynamic deltaic system. Polders prevented the silt 

from the rivers from being deposited on the flood plains, resulting in high rates of 

sedimentation, congesting both rivers and canals and causing many of them to dry out 

over a period of decades. The sedimentation in the riverbeds raised water levels in the 

rivers higher than the land within the embankments and led to drainage congestion, which 

later became prolong waterlogging. By the 1980s and 1990s, water logging covered more 

than 100,000 ha (Dewan, 2015). This affected food production, thereby negating some of 

the earlier benefits. 

Overall, the construction of large-scale polders led to changes in regional hydro-
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morphology and resulted in disruption of river-floodplain connectivity and tidal 

amplification, leading to higher tides and the loss of ecosystem services such as flood-

plain storage and biodiversity through disruption of the tidal flows required for fish 

breeding grounds. Furthermore, their permanent boundaries do not account for the 

geological feature of the delta, which includes the eastward shift of the Ganges and the 

constant river erosion on the one side of the river and sedimentation on the other, leading 

to high costs to maintain the polders from erosion. Over time, lack of maintenance led to 

siltation in the canal systems and disrupted fisheries, while the intensive use of water for 

irrigation and the reduced upstream flow caused natural water bodies to dry up. 

2.4 Present Water Logged Area 

From the report of Robson (2015) frequent water logged area within Southwest region 

was identified along with the reasons which have been described below: 

Table 2.2 Major Water Logged Area in 2013 (July-December) 

Major causes of water logging in 2013 as per Robson (2015) report: 

 Silted river with river beds higher than polders preventing natural draining out. 

 Badly planned or executed infrastructure projects (such as roads) with block 

drainage. 

 Water infrastructure not being properly maintained. 

 Agriculture and other economic activities may obstruct drainage 

Table 2.3 Major Water Logged Area in 2005 (September to November) 

Year The area affected 

(District) 

Major Cause Analysis Type 

2013 (July-

December) 

Khulna 
Poor drainage of 

seasonal rainfall 

Field Assessment 

and image analysis 
Satkhira 

Jessore 

Year 
The area affected 

(District) 
Major Cause Analysis Type 

2005 (September 

to November) 

Satkhira Flooding caused by 

poor drainage of 

excessive monsoon 

rain 

Field Assessment 
Jessore 
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 Silted river with river beds higher than polders preventing natural draining out. 

Table 2.4 Major Water Logged Area in 2011 (August) 

Reasons behind prolonged water logging in 2011 include: 

Water flowed into the two major rivers of Satkhira, the Kabodak and the Betrabati, but 

the onward flow of water towards the Bay of Bengal was obstructed resulting in the 

flooding not receding. Lack of maintenance of embankments increased sediment and 

siltation of rivers, dysfunctional sluice gates restricted river flows due to embankments 

built for shrimp farming. 

2.4.1 Water logged upazila within Khulna, Satkhira and Jessore districts 

Masudet.al, 2014, has found that almost one million people of eight Upazilas (sub-

district) of South Western region namely Abhaynagar, Monirampur, Keshobpur, 

Dumuria, Tala, Phultala, and Daulatpur are the victims of water logging problems for the 

last 35 years. Name of the regions is tabulated below in table 2.5. 

Table 2.5 Major Water Logged Area for last 25 Years 

Districts Upazila Total Upazila 

Khulna 

Dumuria, Phultala, 

Paikgacha, Terokhada, 

Batiaghata, Daulatpur, 

Dacope, Koyra 

8 

Jessore 

Abhaynagar, Keshabpur, 

Manirampur, Jhikargacha, 

Sarsha 

5 

Satkhira 
Kalaroa, Satkhira Sadar, 

Tala,Debhata, Asasuni 
5 

 

Year 
The area affected 

(District) 

Major Cause Analysis Type 

2011 (August) 

Khulna Flooding caused by 

poor drainage of 

excessive monsoon 

rain 

Field Assessment 

Satkhira 

Jessore 
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2.5 The Action that was Taken by BWDB 

Bangladesh Water Development Board (BWDB) was fully aware and concerned about 

the drainage congestion of the polders of the Southwestern region. But the spatial extent 

of the problem and prevailing hydro-goo-morphological conditions of the area are so 

complex that a holistic and well-planned approach was needed. BWDB conducted six 

studies by engaging international and national consultants between 1986 and 1998. 

Besides this planning exercise, BWDB dredged some badly silted up channels for 

immediate relief of the drainage congestion problem. However, to solve the problem 

BWDB tried to implement KJDRP project with the help of donor fund (Amir, 2013).But 

the repeated failure of the ‘system rehabilitation approach’ throughout the 1980s and 

1990s led to public protests during the implementation of the KJDRP. From 1996 to 1998, 

about 0.610 million cubic meters were dredged and 1.480 million cubic meters were re-

excavated (manual and mechanical) to keep the main river system active, Dredging and 

re-excavation were done several times but it faced siltation every time. When the coastal 

Embankment was implemented, all the tidal floodplains were enclosed within polders and 

tidal intrusion into the polders was stopped. Only surplus rainwater was allowed to drain 

out through sluice gates. While it enabled to create a perennial freshwater regime within 

the polders for \agriculture to be practiced round the year, it also denied the land the silt 

required to maintain the land level. However, water logging problem prevails and become 

more severe within the Southwest region (Amir, 2013). 

2.6 Alternative Option; Tidal River Management 

Two decades after construction of the coastal embankments, water-logging began to 

emerge in the upstream polders in the Bhabodah area. People of the water-logged area 

petitioned the authority to solve the problem. As the authority paid no heed to their 

grievances, people themselves took the initiative to organize and mobilize the community 

and devised plans for solving the problem. From their own experience and observation, 

people identified the polders as the main cause of water-logging and began to present 

their reasoned arguments for breaching or cutting away polders to allow tidal flows. Their 

logic was that if tidal waters can be allowed to flow freely navigability of the rivers would 

be restored, the enclosed lands would be free from water-logging, alluvium would 

accumulate inside the polders, and as a result, the level of the land would rise, The first 

manifestation of this logic was seen in September 1990, when the polder of Dakatia beel 

was breached in four places. This concept is called the Tidal River Management (TRM) 
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system. In 1992, water-logged-affected people formed committees and decided to 

reintroduce tidal flows and drainage. Within 2 years more than 1,000 ha of ‘char’ (newly 

raised lands) emerged and once again rice cultivation became possible. In 1997 locals cut 

another polder at Keshabpur, Jessore, allowing water from the Hari River to inundate 

Beel Bhaina. By 1999, the land levels of Beel Bhaina had been raised and the Hari River, 

which had been heavily silted up previously, had become wider – triple its original width 

– and deeper (e.g. 10 m deep near Sholgati Bazaar). It became clear that the free 

movement of tides kept the river channels open for drainage. The general land level within 

this beel rose by an average of 1 m due to tidal sediment deposition. Lands close to the 

opening rose by around 2 m. In the late 1990s, local people demanded that their idea of 

TRM should be included in the project. The idea of TRM is to allow tidal flow in the 

basin, which increases tidal volume, stores floodwater during the flood current and traps 

sediment during long storage periods of sedimentation (IWM, 2005). But at the 

beginning, project authorities were not interested in including TRM. This is a remarkable 

example of engineers’ and water experts’ unwillingness to understand indigenous 

knowledge, vocabulary, and paradigms in water and river basin management. The 

Khulna-Jessore project, despite its proclaimed efforts to engage local populations to 

resolve the severe problems of water-logging caused by polderization, has been heavily 

criticized for ignoring local communities and their indigenous solutions to waterlogging 

(Amir, 2013). 

2.7 Projects Installment for Mitigation Water logging Problem 

Numbers of a governmental institution like Bangladesh Water Development Board 

(BWDB), Local Government Engineering Department (LGED), Department of Fisheries 

(DoF), Department of Disaster Management (DDM), Bangladesh Agricultural 

Development Corporation (BADC) etc. and non -governmental organizations are 

working for solving water logging problem within the southwest region. 

Table 2.6 Projects taken by BWDB for mitigating water logging problem 

SL 
No Name of the project District 

covers 
Implementing 

year 
Funding 
source 

1 Khulna Jessore Drainage 
Rehabilitation Project 

Khulna 
Jessore 1994-2002 ADB 

2 
Operation & 

Maintenance in KJDRP 
area 

Khulna 
Jessore 2006 to present GoB 
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3 Drainage improvement 
of Kobadak river basin 

Khulna 
Jessore, 
Satkhira 

2010 to present GoB 

4 Drainage improvement 
of polder 34/2 

Khulna, 
Bagerhat 2011 GoB 

5 Drainage improvement 
of Bhutiar Beel Project 

Khulna, 
Narail 2012 to present GoB 

6 Drainage improvement 
of polder 36/1 

Khulna, 
Bagerhat 2013 GoB 

7 Drainage improvement 
of polder 1,2,6-8 project 

Satkhira, 
Khulna 2013 GoB 

8 

Re-Excavation of  Betna 
River for mitigation of 
drainage congestion in 

Satkhira District 

Satkhira, 
Kolaroa, 
Tala and 
Assasuni 

2012-2014 
Climate 
Change 

Trust Fund 

9 
Integrated Planning for 

Sustainable Water 
Management (IPSWM) 

Khulna 2012-2014 GoB 

10 Blue Gold Program 
Khulna 

and 
Satkhira 

2013 to present GoB 

11 Tidal River Management Pakhimara 
beel Ongoing GoB 

12 

Re-excavation of 
Atharbaki, Chitra, 

Upper-Bhadra and Salta 
River 

Jessore 
and 

Khulna 
2016-2018 GoB 

13 
Re-excavation of 

Kabodak river and few 
connecting channels 

Jessore, 
Satkhira 

and 
Khulna 

2014-2017 GoB 

14 Dredging of Bhairab 
River 

Jessore 
and 

Khulna 
2016-2017 GoB 

15 Re-excavation of Betna 
and Marirchap River Satkhira 2014-2015 GoB 

 

Table 2.7 Projects taken by LGED for mitigating water logging problem 

SL 
No Name of the project District 

covers Duration Funding source 

1 
Project for improvement of Rural 
Road, Hat-Bazar, Bridge/Culvert, 
Infrastructure 

Khulna, 
Satkhira 

July-2008 
June-2013 GoB 

2 
Emergency 2007 Cyclone Recovery 
and Restoration project (ECRRP), 
school 

Khulna 
Satkhira 

Aug-2008 
Dec-2017 World Bank 
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SL 
No Name of the project District 

covers Duration Funding source 

3 

Important Rural Infrastructure 
Development project 
(Roads/Bridge/Culvert/Market/Bazaar 
) 

Khulna 
Jessore, 
Satkhira 

Jan-2010 
Dec-2014 GoB 

4 
South-west Bangladesh Rural 
Infrastructure Development project 
(Roads/Market/Bazar&GCS) 

Khulna, 
Narail 

Jul-2010 
June-2013 JICA 

5 

Union Infrastructure Development 
(Khulna, Bagerhat&Satkhira District) 
Project, ROad, Bridge/Culver & GC-
RM 

Khulna, 
Satkhira 

Jul-2010 
June-2013 JICA 

6 
Construction/Reconstruction of 
upazila & union roads bridges/culvert 
project 

Satkhira, 
Khulna, 
Jessore 

Jan-2009 
Jan-2014 GoB 

7 
City Region Development Project 
(Road construction, Drain, River 
Dredging, and Rehabilitation) 

Khulna 2011-2016 ADB,SIDA,Kfw 

8 Rural Infrastructure Development Jessore, 
Satkhira 2010-2015 GoB 

9 Maintenance of Rural infrastructure 
Rural road and culvert maintenance Satkhira 2012-2013 GoB 

10 Development of Public priority 
Upazila  Road, Bridge/Culvert Satkhira 2014-2013 GoB 



 

 

 

CHAPTER 3 : STUDY AREA 

3.1 Geographical Location of Southwest Region 

Southwest coastal region of Bangladesh is a unique brackish water ecosystem comprising 

the districts of Satkhira, Khulna, Bagerhat and the southern part of Jessore. This region is 

part of an active delta of large Himalayan Rivers and is vulnerable to natural hazards due 

to its disadvantaged geographic location, and its flat and low-lying topography (Kibria, 

2011). This study site is located between latitude from 23°20′50.19°N to 21°41′16.85°N   

and longitude from 88°59′41.82°E to 89°53′31.49°E of a southwest coastal region. 

Annual average temperature is maximum 35.5°C, minimum 12.5°C; annual rainfall 1,710 

mm (Moniruzzaman, 2012 and Hafiz,2017).  The site is bounded by the Ganges River in 

the North, tributaries from the Meghna River in the East, an international boundary in the 

West, and the Bay of Bengal in the South (see Figure 3.1 for more details). 

3.2 Topography 

The large portion of the region is coastal wetland formed by the rivers flowing to the sea. 

Since the Southwest region is located in the coastal zone, it possesses a fragile ecosystem 

and is exposed to a number of calamities like cyclones, floods, tidal surges, repeated water 

logging, and land erosion, degradation etc that shaped the lives and livelihood patterns of 

people. The region is a tidal wetland, flooded by the high tide twice a day in harmony 

with the lunar cycle.  The region is rich in biodiversity with hundreds of species of fish 

and saline tolerant rice varieties. The local communities have developed an indigenous 

knowledge system of water and riverbasin management uniquely adapted to this natural 

process. South westcoastal region (the study area) is vulnerable to climate change induced 

sea level rise due to low elevation from sea level and a continuous process of land 

subsidence (Adri and Islam, 2012). 
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Figure 3.1 South west Region of Bangladesh 
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3.3 Physical Landscape 

The land of the southwestern region was highly fertile, people in large numbersmoved in 

from other parts of the country and settled in the flood plains suitable for the cultivation 

of flood- and brackish-water tolerant varieties of rice.  On the other hand, the rivers and 

estuaries ofthe region were rich in bio-diversity with hundreds ofspecies of fish.  All these 

factors together made the region abound in rice and fish productionand there used to be 

no scarcity ofemployment and food in the region.  Moreover, Sundarban, the 

largestcontinuous mangrove forest ofthe world, which is also a UNESCO World Heritage 

site, is situated to the south of the flood plains, adjacent to the Bay of Bengal. Lives and 

livelihoods of the people in the South-western region of Bangladesh are greatly 

influenced by water.  Water resources offer enormous potentiality in this region by 

providing income and employment opportunity for most of the people. The local 

economy in this region is predominantly a fishing economy, which integrates the region’s 

economy into the national and international economy. Contrarily, water resources have 

particularly detrimental impacts on the peoples’ lives and livelihoods, and on biodiversity 

and environment. In that sense, water is a blessing as well as a curse for the South-western 

region of Bangladesh.  The rivers ofSouth-western region in Bangladesh are characterized 

by active deposition of sediment causing a significant reduction in their drainage capacity. 

Besides, construction of coastal polders that de-linked the flood plains from the rivers, 

and diminished upstream flow during the dry season deteriorated the sedimentation 

problem in the region. Consequently, the area has been experiencing severe drainage 

congestion and water logging since the early eighties. Dumuria Upazila of Khulna district 

is one of a worst victim of water logging problem since 1980. 

3.4 Geographical Location of Dumuria Upazila 

This study mainly concentrated on Dumuria Upazilla, as it is one of the water logged area. 

This Upazila located within Southwestern region of Bangladesh under Khulna District at 

22°48.5′N and 89°25.5′E. The Upazila with an area of 454.23 km2 is bounded by 

Manirampur, Abhaynagar and Phultala Upazilas on the North, Batiaghata and Paikgachha 

Upazilas on the South, Khan Jahan Ali, Khalishpur and Sonadanga Upazilas and 

Batiaghata Upazila on the East, Tala and Keshabpur Upazilas on the West. Main rivers 

are Bhadra, Shibsa and Shengrail. Dumuria has 14 Unions/Wards, 204 Mauzas/Mahallas, 

and 230 villages. Among them, Sahas and Sarafpur union were selected as study areas 
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which are within polder 29. The polder was constructed in 1966-71 by the Bangladesh 

Water Development Board (BWDB) (Banglapedia). 

 

 
Figure 3.2 Location Map of Dumuria Upazila 
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3.5 Water Resources System 

3.5.1 River system 

The polder is surrounded by the Upper Bhadra (east) and Ghengrail (west) rivers. The 

two rivers are originated from the Sibsa River System and are directly fed by the oceanic 

tides. Moreover, a significant number of Khal is located within the Dumuria Upazila. The 

Arokhal, Ramakhali Khal, Asannagar Khal etc are the tributaries of the Ghengrail and 

Bakultola Khal, Kanchan NagarKhal, Kata khaletc are the tributaries of the Upper Bhadra 

River respectively. These tributaries maintain the water resource function inside the 

polder throughout the whole year. But in recent years most of the khals are dead due to 

sedimentation on the river bed and grabbed by the people which cause the drainage 

congestion problem worst (CEGIS, 2016). 

 

 
Figure 3.3 Map of the catchment system within South West Region (FAO, 2015) 
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Significant River catchment system within South-West Region: 
 Sholmari-Salta-Lower Bhadra System 
 Hamkura-Bhadra-Joykhali Catchment System 
 Hari- Mukteshwari Catchment System 
 Upper Bhadra- BuriBhadra- Harihar Catchment System 
 Teligati-Ghengrile Catchment 
 Salta- Gunakhali -Haria Catchment System 
 Kobadak Catchment System 
 Shalikha Catchment System 
 Betna Catchment 
 Atharobaki-Chitra Catchment system 
 Morirchap and Labonyabati Catchment System 
 Shapmara- Galgheshiya Catchment 

3.5.2 Surface water resources 

Surface water resources available in the hydrological region throughout the monsoon 

comprise of inflows from rivers, rainfall, soil moisture and surface water standing on 

agricultural land. The main sources of the surface water are rivers, khals,and wetlands. 

3.5.3 Ground water resources 

As the area is near to coast the shallow subsurface layers contain minor salinity (up to 2 

ppt), making its drinking water use objectionable (CEGIS, 2016). Besides, there are 

scarcities of available drinking water within people of Sahas and Sarafpur Union. 

According to local people of Sarafpur, after the polder breaching incident, the water and 

soil have become saline. They opined that they have to travel far for collecting drinking 

water and they preferred to have Deep Tube Wells as drinking water sources to solve their 

problem. However, the pond is used as an alternative drinking water sources and domestic 

uses. 

3.6 Physical Characteristics of the Area 

The physical environment of the study area includes information related to meteorology, 

topography and tidal flood plain. Details about physical characteristics of the study area 

are given below: 

3.6.1 Topography 

The study area belongs to the agro-ecological zones of High Ganges River Floodplain, 

with very average elevations. The elevation inside the polder varies from 0.96 to 2.16 m.  

In that case, 55% lands of the areas have elevation between 1.38 to 1.61 m above MSL 
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and 37% have elevations above 1.61m above MSL. The elevation is minor downward 

sloping from north to south, which eventually draws water from the upstream basins to 

Ghengrail and Bhadra Rivers. Most of the area is affected by natural inundation (floods, 

cyclones, etc) in the rainy season every year. 

However, the region occupies an extensive area of tidal floodplain land of saline land 

with varying degree of salinity. Due to river bank erosion, flood protecting embankment 

engulfed into river and river water with salinity entered into polder area by flooding 10 

villages (Blue Gold Project, 2017). Almost 1075 m length of retired embankment was 

constructed there in 2016.The area is characterized by a general pattern of grey, slightly 

calcareous, heavy soils on river banks and grey to dark grey, non cal-calcareous, heavy 

silty clays in the extensive basins (CEGIS, 2016).  

3.6.2 Temperature and relative humidity 

Mean maximum temperature stays between 19.3°C to 30.4°C over the year with the 

highest temperature experienced in the month of May. There is also significant fluctuation 

in minimum temperature, which varies between 15.37°C to 25.2°C. The lowest 

temperature is experienced in the month of January. In the coastal areas, relative humidity 

values are usually higher than the other parts of the country due to the presence of a 

greater extent of water bodies. Relative humidity starts to increase in the month of April 

(start of summer) and rises above 85% in monsoon (June to September) and start 

decreasing from post-monsoon season following the monsoon rainfall (CEGIS, 2016). 

3.6.3 Rainfall 

The average monthly rainfall variation at Khulna (from 1978-2008) shows that the 

maximum rainfall observed during the month of July (343 mm) and minimum rainfall 

observed in the month of December (7mm) (BMD, 2016). 

 
Figure 3.4 Average monthly rainfall at Khulna BMD (BMD, 2016) 
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3.7 Drainage Congestion 

The internal water courses are heavily silted up, and cannot carry sufficient water during 

all seasons. Only one khal inside the polder (Mora Bhadra) was identified as a perennial 

water course. Gradual sedimentation in the Upper Bhadra River disrupts the natural 

runoff of water from khals to the parent river (Upper Bhadra). Besides the presence of 

dysfunctional sluice gates along the eastern periphery of the polder are responsible for 

siltation of connecting canals to the Ghengrail River (CEGIS, 2016).  

3.8 Ecosystem  

There is the diversified presence of flora and fauna within the study area. The biological 

diversity of plants and wildlife is expected to be further improved from the present 

condition. Soil salinity and internal canal bed siltation are the main threats to ecosystems 

of the study area. The intrusion of saline water creates stress for vegetation and its 

succession. Reduction of water conveyance capacity deemed soil moisture that hampers 

natural succession at canal side. In addition, river bank erosion is also another threat that 

destroys homestead vegetation in each year.  Loss of vegetation density and succession 

ultimately impact on wildlife habitats. Expansion of shrimp culture allows salt water 

intrusion and a change in land use pattern has a negative impact on the reduction of fresh 

water vegetation. Moreover, aquatic flora and fauna have decreased due to lack of suitable 

wetland. It is expected that where land would remain available as wetland 

(seasonal/perennial), the improved drainage and flushing conditions would result in better 

water quality, recharged nutrients, and increased the stock of fish and other aquatic life 

forms (CEGIS,2016).  

3.9 Socio-economic Condition 

The average male-female sex ratio is 99 of which there are 99 males per 100 females. The 

average density of population is 1023 persons per sq. km which is slightly higher than the 

national density of 1015 persons per sq.km. Majority of the people are involved in 

agricultural activities including crop farming, fishery and livestock and poultry farming. 

The scope of employment in agriculture sectors is gradually decreasing due to lack of 

fresh water tending to convert the lands into fellow land or shrimp farm.  Moreover, land 

use for settlements is also increasing.  There is a scarcity of available electricity, sanitation 

facilities, safe drinking water availability, housing condition and fuel consumption within 
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the Sarafpur union of Dumuria Upazila. The following socio-economic conditions are 

known to exist in the project area: 

 Persistent water logging problems exist in many areas creating inhuman living 

conditions, the spread of disease and lack of employment opportunities.  

 Brackish water shrimp farming has gradually increased in some areas in recent 

time. This has greatly affected the environment and has caused the groundwater 

to gradually become saline in some localities. Social conflicts have occurred 

between rice cultivators and brackish water shrimp farmers because of conflicting 

interests.  

3.10 Institutional Arrangement for Water Logging 

Bangladesh Water Development Board (BWDB) and the Local Government Engineering 

Department (LGED) are two principal agencies responsible for physical interventions to 

prevent water logging.  Other agencies under several ministries, namely, Ministry of 

Agriculture, Ministry of Fisheries and Livestock, Ministry of Local Government and 

Rural Development and Ministry of Environment and Forestry, Ministry of Land, 

Ministry of Road Transport and Bridges, as well as a large number of local, national and 

international NGOs play a role in coping and in many cases preventing of water-logging.  

3.10.1 Local Government 

Local government structure can be categorized into three layers: 

District: The functions of District Council include construction and maintenance of roads 

and bridges, school and other educational institutions, health facilities and sanitation, tube 

well for drinking water and coordination of activities on Union Parishad within the 

District.  

Upazila Parishad: The study area headed by an executive officer (UNO) and has more 

junior representatives of the line agencies attached to them to coordinate and supervised 

development activities handled by public agencies, repair, and maintenance of roads, 

Implementation of irrigation schemes, rural development, etc. 

Union Parishad: It is the smallest rural administrative and local government unit headed 

by an elected union Parishad chairman. The function is agricultural, industrial and 

community development within the local limits of the union. 
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3.10.2 Agencies under central government 

The activities in tackling water logging and other water management related issues of 

different agencies under the central government are given below: 

Bangladesh Water Development Board (BWDB) 

 Construction of water control structures, re-excavation /de-siltation of water 

channels and removal of obstacles from the mouth of rivers or improvement of 

water flows or diversion of water for assisting fisheries, navigation, forestry, and 

up gradation of the environment. 

 Construction of embankments, sluice gates or regulators or other structures for the 

development of rivers, flood control, drainage, surface irrigation and drought 

prevention. 

 Protection of towns, bazaars, hats, and places of public importance through river 

bank protection.  

 Hydrological and morphological data collection and achieving. 

 Flood forecasting and early warning. 

 Construction and maintenance of coastal embankment and development of 

fishery, forestry on land available around the Board’s infrastructure and 

construction of roads in conjunction with relevant government agencies, for the 

preservation and improvement of the environment as well as for poverty 

alleviation.  

 Establishment of stakeholders’ organization including training, project planning, 

implementation, operation and maintenance and cost recovery for longtime 

sustainability of benefits to the beneficiaries of completed projects.   

Local Government Engineering Department (LGED) 

 Responsible for rural infrastructure like small bridges, culverts, roads, and small-

scale water resource development.  

Department of Fisheries (DoF) 

 Improvement of water bodies to develop aquaculture and temporary leasing of 

lands to the community for fisheries.  

 The arrangement of training on fisheries to improve the livelihood of the people.  
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Department of Disaster Management (DDM) 

 Responsible for implementing social safety net, humanitarian assistance and risk 

reduction programs/projects like cyclone shelters. 

 Employment opportunity through food for work, bridge, culvert and road 

construction.   

Bangladesh Agricultural Development Corporation (BADC) 

 Delivery of seed, fertilizer and minor irrigation ataffordable price for farmers 

 Involved in canal re-excavation in the water logged area to facilitate irrigation and 

drainage  

Water management structure 

In the study area, a four-tier water management structure was created: 

 Water Management Group (WMG, registered) 

 Water Management Committee (WMC, not registered) 

 Water Management Association (WMA, registered) and  

 Water Management Federation (WMF, not registered) 

These groups, committee, associations, and federations are together termed as the Water 

Management Organizations formed of local members/stakeholders and responsible for 

maintaining water control structure and effective management of water inside the polder 

at different stages like flushing inlets, drainage outlets and drainage sluices. In addition, 

three other types of institution or special groups were formed: 

 Landless Group (LLG, registered) 

 Fisher fold Group (FFG, registered), and  

 Labor Contracting Societies (LCS, not registered) 

The LLG and FFGs were formed to ensure participation of landless people and fisherman 

covering the area of each WMC. The LCSs were responsible for carrying out earthen 

work and execution of specific intervention to support WMCs.  

3.10.3 Nongovernmental organization 

A number of prominent NGOs are working in this study area including Unnayan, 

Bangladesh Rural Advancement Committee (BRAC), Ashroy Foundation, Action Aid, 

and CARE. NGOs played an important role to guide the government agencies for the 
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project formulation, training, and support of Water Management Groups and 

Associations. They play a significant role inwater logged situation and provide necessary 

support to the local people along with government support. 

 



 

 

 

CHAPTER 4 : METHODOLOGY 

4.1 General Approach 

This study is descriptive in nature, which relies on both primary and secondary data 

sources.  A comprehensive literature survey has done to investigate the causes of water 

logging problem in this region. The literature was also helpful to gain knowledge about 

human interventions undertaken to solve water logging problem in that region. Journals, 

books, newspapers, organizational reports and other published sources were reviewed to 

perceive ideas on different issues of water logging.  The overall study methodology is 

shown by the schematic diagram in Figure 4.1. The details of the methodology are given 

in the subsequent section. 

 

 
Figure 4.1 Schematic view of the Methodology 
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Data 

In this study satellite images from 10 (ten) time slices are being used to quantify the 

changes of water logged areas within South Western Region over the years. Satellite 

images are extracted from Landsat 2 and 3 for the year of 1973 and 1978, Landsat 5 for 

the year of 1990, 1995, 2001,2004,2008,2010 and 2011 and Landsat 8 for 2016. These 

images were downloaded from the USGS Global Visualization Viewer (GloVis). Landsat 

2, 3 were Multispectral Scanner (MSS) and others were Thematic Mapper (TM). All the 

images were taken in this study in the dry season (December to February) so that the 

cloud can be easily identified, as the water level remains same in the dry season. Band 1 

and band 2 are visible bands and bands 3 and 4 are near-infrared (NIR) of MS scanner. 

While the TM and ETM have seven spectral bands that cover the visible, near infrared, 

short wave infrared and thermal infrared regions of the electromagnetic spectrum: blue 

(0.45–0.52 µm), green (0.52–0.60 µm), red (0.63–0.69 µm), NIR (0.76–0.90 µm), mid 

infrared, MIR (1.55–1.75 µm), thermal infrared, TIR (10.4–12.5 µm) and MIR (2.08–

2.35 µm) (Data Sources: landsat.usgs.gov). 

Other relevant GIS-ready maps such as study area were used as ancillary data. The detail 

information of used maps and images used for this study are listed in the table below: 

Table 4.1 Data that have been used for image analysis 

SL. 

No. 

Types of Data Year Source 

1 Landsat 2,3 1973,1978 GLOVIS 

2 Landsat 5 1990,1995,2001,2004,2008,

2010,2011 

GLOVIS 

3 Landsat 8 2016 GLOVIS 

4 Google Earth Imagery 2016 Google Earth 

5 South Wester Region, 

Khulna, Satkhira, 

Jessore, Bagerhat, 

Upazila and Union 

Map 

2016 DECCMA Project and 

CEGIS 
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ERDAS Imagine 2014 image processing software has been used for processing the 

satellite images. ArcMap 10.1 GIS software has been used for calculating the water 

logged area. 

4.2 Image Processing 

All the images were wrapped to a specific map projection, namely the Universal 

Transverse Mercator (UTM/zone 46, WGS 84) using a first order polynomial transform 

algorithm in order to assure that each permanent feature is exactly at the same location in 

all images. A total of at least 20 prominent ground control points (GCP) were examined 

and matched in all images. These points included road intersections, prominent 

geomorphologic features, and river channels. After rectification, the routemeans square 

error (RMSE) does not exceed 0.5 pixels revealing a high geo-metric matching of the 

images. The images were then corrected for any atmospheric interference caused by haze, 

dust, smoke, etc. using the dark-object subtraction method. 

4.2.1 Modification of normalized difference water index (NDWI) to enhance open 
water features in remotely sensed imagery 

The multi-band method takes advantages of reflective differences of each involved band. 

There are two ways to extract water information using the multi-band method. One is 

through analyzing signature features of each ground target among different spectral 

bands, finding out the signature differences between water and other targets based on the 

analysis, and then using an if-then-else logic tree to delineate land from open water (Xu, 

2006). The other one is a band-ratio approach using two multispectral bands. One is taken 

from visible wavelengths and is divided by the other usually from near-infrared (NIR) 

wavelengths. As a result, vegetation and land presences are suppressed while water 

features are enhanced. However, the method can suppress non-water features but not 

remove them, and therefore the normalized difference water index (NDWI) was proposed 

by McFeeters (1996) to achieve this goal. Nevertheless, the NDWI cannot efficiently 

suppress the signal from the built-up land so that enhanced or extracted water areas are 

still mixed with built-up land noise. Therefore, improvement of the index is necessary 

and the NDWI is modified here to remedy this problem. 
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4.2.2 NDWI and MNDWI 
 
The NDWI is expressed as follows (McFeeters, 1996): 
 

NDWI=
Green−NIR

Green+NIR
             

(4.1) 
 
Where green is a green band and NIR is a near infrared band. In the above equation, the 

maximum reflectance of the water features is captured using green band and 

minimizing the reflectance of water feature which reflects in NIR band. Thus water 

features are enhanced and soil and vegetation features are suppressed. As a result, 

water features have positive values and thus are enhanced, while vegetation and soil 

usually have zero or negative values and therefore are suppressed (McFeeters, 1996). 

However, the application of the NDWI in water regions with a built-up land 

background does not achieve its goal as expected due to land noise. To minimize the 

built-up land noise MIR band is used instead of the NIR band in the NDWI, where the 

built-up land should have negative values. Based on this assumption, the NDWI is 

modified by substituting the MIR band for the NIR band. The modified NDWI (MNDWI) 

can be expressed as follows: 

MNDWI= Green−MIR
Green+MIR

         (4.2) 

Here MIR is the middle infrared band and the computation of the MNDWI help to extract 

open water feature more efficiently and accurately. It provides greater positive value for 

water as it absorbs more MIR light than NIR light. Similarly, it represents negative values 

for land and vegetation as in both cases MIR light reflectance is higher compare to NIR 

light and green light. Thus, compared with the NDWI, the contrast between water and the 

built-up land of the MNDWI will be considerably distinctive with increasing values of 

water feature and decreasing values of built-up land from positive down to negative (Xu, 

2006).The greater enhancement of water in the MNDWI-image will result in more 

accurate extraction of open water features as the built-up land, soil and vegetation all 

negative values and thus are notably suppressed and even removed. 
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4.2.3 Change detection 

To identify the water logged areas and detect changes MNDWI index algorithm 

approaches were applied. The MNDWI water index algorithm was generated from the 

modeler function of ERDAS Imagine 2014 by combining the green and mid-infrared. 

Model maker was used in ERDAS Imagine to calculate MNDWI; graphical 

representation of the model maker has been presented below: 

 

  

 

 

 

  

  

 

 
 
 

 
 

 

 

 

 

 

 

Figure 4.2 Calculation of MNDWI using Model maker in ERDAS IMAGINE 2014 

 
As it is mentioned earlier that the green band (0.52-0.6 µm) is sensitive to water turbidity 

differences as well as sediment and pollution plumes because it covers the green 

reflectance peak from leaf surfaces. It can be useful for discriminating broad classes of 

vegetation. The mid-infrared band (1.60-1.70 µm) exhibits a strong contrast between land 

and water features due to a high degree of absorption by water and the strong reflectance 

by vegetation and natural features in the range. The resultant image by MNDWI was 

rescaled where water bodies layered as 1 and rest is 0 (Moniruzzaman M, 2012). 
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Rescaling is useful for detecting a particular object and to overlay on other phenomena. 

To create the final water logging map opacity were used for non-water bodies to make 

transparent so that water bodies can be overlaid. It was overlaid on Google earth reference 

images to see the difference. The MNDWI algorithm was applied over the TM and ETM 

images of 1973, 1978, 1990, 1995, 2001, 2004, 2008, 2010, 2011 and 2016.  

Table 4.2 Description of Landsat scenes and corresponding reference data 

Landsat Row/Path Date of 

accusation 

Resolution 

(Meter) 

Projection 

MSS 044/147 

045/147 

044/148 

045/148 

1973-02-22 

1973-02-03 

60 UTM/WGS 84 

MSS 044/147 

045/147 

044/148 

045/148 

1978-02-04 

1978-02-23 

60 UTM/WGS 84 

TM 044/137 

045/137 

044/138 

045/138 

1990-12-13 

1990-12-24 

30 UTM/WGS 84 

TM 044/137 

045/137 

044/138 

045/138 

1995-01-05 

1995-01-28 

30 UTM/WGS 84 

TM 044/137 

045/137 

044/138 

045/138 

2001-01-05 

2001-01-12 

30 UTM/WGS 84 

TM 044/137 

045/137 

044/138 

045/138 

2004-12-31 

2004-12-26 

30 UTM/WGS 84 

TM 044/137 2008-01-16 30 UTM/WGS 84 
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045/137 

044/138 

045/138 

2008-11-08 

TM 044/137 

045/137 

044/138 

045/138 

2010-01-21 

2010-01-30 

30 UTM/WGS 84 

OLI_TIRS 044/137 

045/137 

044/138 

045/138 

2016-12-01 

2016-12-07 

30 UTM/WGS 84 

 

4.3 Method Used for Validating the Results 

To validate the MNDWI method and water logged area detection, ground truthing and 

reference data were used. The Google EarthTM provided high spatial resolution images 

which were used as references for the images of 2016. The dates of the reference data and 

the analyzed images were closely matched to minimized bias in the surface water 

boundaries that could arise because of the large difference in time. The accuracy of the 

analyzed inundation results and prepared maps from Landsat images were assessed using 

the ground truth technique (field validation method). The maps prepared from images 

classification were compared with ground control points. These points were collected in 

2017 from Dumuria Upazila, which include 20 observation points of waterlogged 

coverage area data using Global Positioning System (GPS). While conducting ground-

truthing, the coordinates of the location points were recorded using the GPS sensor. Each 

location point was then evaluated for locational accuracy using Google Earth Pro. 

Latitude and Longitude for Sahas (89.395, 22.741) and Sarafpur (89.4284, 22.6730) 

Union were taken using GPS, as shown in Figure 4.3. Later these points are matched with 

satellite images and Google Earth Pro which demonstrate that water logged area usually 

exists within this area. 



37 
 

 

 
Figure 4.3 Validation location Sarafpur and Sahas Union of Dumuria Upazila, 

Khulna 
 

4.4 Primary Data Collection using PRA technique 

Participatory Rural Appraisal is considered one of the popular and effective approaches 

to collect information in rural areas. It is an approach and methods for learning about rural 

life and conditions from, with and by rural people by enabling rural people to share, 

enhance and analyze their knowledge of life and conditions, to plan and to act (Chambers, 

2002). It is a technique conducted by a multi-disciplinary team including community 

members to understand the perspective and priorities of the local communities regarding 
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the existing problem in their locality. PRA approach in the study area was used for 

collection of primary data regarding water logging problem and adaptation strategies. 

Primary data were collected during the period of February 2017 and out of several PRA 

techniques Semi-structured Interview, Resource Mapping and Focus Group Discussion 

(FGDs) were selected for collection of primary data. 

 

4.4.1 Semi-structured interview 

A semi-structured interview (Appendix A) uses some predetermined questions and topics 

but allows new topics to be followed as the interview develops. It is carried out with key 

informants who have good knowledge about the history of the village and its resources 

following conversational and two way communications. It emphasizes on flexibility 

during the interview process by setting up a situation that allowed respondent the time 

and scope to talk about their opinion on the particular subjects. These processes help to 

understand the respondent’s point of view rather than make generalizations about 

behavior. 

Interviews were conducted at Sarafpur and Sahas union of Dumuria Upazila and Rayenda 

Union of Soronkhola. 20 semi-structured interviews were conducted for capturing the 

impact of water logging on agriculture and aquaculture, infrastructure and biodiversity. 

The interviewees were mainly farmers and fisherman, who lives in the study area for a 

generation to generation and thus, would be able to capture the impact of water logging 

on their daily life. In addition to this, ten key informant interviews were conducted to get 

deep insight about changes in the physicalenvironment and changes in livelihoods and 

peoples’adaptation to those changes in the study area.  Key informant interview 

incorporates local peoples’ representative, a local leader, local organizational member 

and one member of local water committee supported by one of the national NGOs Ashroy 

Foundation and another member from various occupations.  It was also necessary to 

collect data on the effect of water logging on plant growth, availability of livestock, fish, 

fruit and timber trees etc. 
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(a) Sarafpur Union                                                                (b) Sahas Union 

Figure 4.4 Semi structured Interview 

 

 

 

 

 

 

 

(c) Sarafpur Union                                                       (d) Sahas Union 
Figure 4.5 Key informant interview 

 

4.4.2 Resource mapping 

Resource map helps to learn about a community and its resource base through portraying 

mainly rivers, canals, beel, areas etc available in the study area. It covers the whole study 

area and served as a base map at the time of planning as it enlists and visualizes almost 

all resources. Resource mapping activity was done in Sarafpur Union of Dumuria 

Upazila. To draw the resource map, participants were provided with a brown paper and 3 

color marker pens. One people from the groups of 15-20 people drew the map and the 

whole exercise was done in the open field. 
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Figure 4.6 Resource map preparation by local people of Sarafpur 
Union 

 

4.4.3 Focus group discussion 

FGD is an efficient tool for providing an insight into how a group thinks about an issue 

that exists in a particular community. It occurs through formation of a small and 

homogenous group of 6-8 people who are from similar backgrounds or experiences or the 

representative of a much larger sector of a community. The purpose is to create a lively 

and natural environment by the guidance of a facilitator where a group of participants can 

discuss a specified topic or issues that concern themselves. 

In order to gather data on diversified issues related to water logging, one FGD in Sarafpur 

village and one FGD for Rayenda union were conducted.  The author herself acted as the 

facilitator and observer simultaneously. The target groups of this research were poor 

farmers, fisherman and poor female-headed households of one union of Dumuria Upazila 

and one union of Soronkhola. Each FGD involved 10-12 persons. The average age of the 

people was 40. One of the FGD was done in open field and another was done in a local 

tea stall. For smooth deliberation of the discussion a survey questionnaire was prepared 

which is shown in Appendix A. After collection of all primary and secondary data, they 

were processed and analyzed to obtain the findings of the study and agricultural 

livelihood, housing, food security, health, and education are found to be some socially 

vulnerable aspects in Dumuria Upazila due to water logging. Both FGD were helpful to 

obtain detailed information on existing adaptation strategies within Dumuria Upazila and 

Rayenda Union. Discussion on adaptation measures was conducted to find the feasibility 

of applying local adaptation measures within water congested area of Dumuria Upazila 

to mitigate the sufferings of the people. 
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Figure 4.7 Focus Group discussion at Rayenda Union 
 

 

 

 

 



 

 

 

CHAPTER 5 : RESULT AND DISCUSSION 

5.1 Analysis of Landsat Images of Southwest Region 

From all the Landsat images of 1973, 1978, 1990, 1995, 2001, 2004, 2008, 2010, 2016 

study areas have been clipped and land and water have been categorized by calculating 

MNDWI. After calculating MNDWI the images have been classified into two classes by 

creating a model in ERDAS IMAGINE 2014. The class has been made to differentiate 

the land from water. Later map has been prepared using Arc GIS 10.1 to see the changes 

of water logged areas over the specified years. The map based on classified images for 

the distinctive year is shown in below: 

South Western Region: 

 
(a) 

 
(b) 
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(c) 

 
(d) 

 
(e) 

 
(f) 
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(g) 

 
 (h)  

 
(i) 

Figure 5.1 Chronological changes of Identified water logged area for specified time 
interval year (1973- 2016)(a) 1973; (b) 1978; (c) 1990; (d) 1995; (e) 2001; (f) 

2004;(g)2008; (h) 2010; (i) 2016 
 
From the satellite image analysis it can be observed that during 1970's (1973 and 1978) 

water logging was not severe in the south western region, roughly around only 2% of the 

total area was waterlogged as calculated from the image analysis whereas Figure 5.2 

shows that at that time around 50% of the area were covered by polders (embankment). 

By 1970, 50% of the area of Southwest region was brought inside the polder. Thus 
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calculation of area inside the polder was done using ArcGIS. Firstly, polders which were 

constructed between the years of 1960 to 1973 within Southwest region were identified. 

Afterwards these identified areas were calculated in sq.km through ArcGIS. Similar 

procedures were followed to calculate the polder area between the years 1973 to 1990. 

Later cumulative area were generated by adding all the polder coverage area since 1960 

to 1990.However, chronological analyzed images for a specified time span (Figure 5.1) 

show that water logging condition change drastically between the periods 1990-1995 

(Figure 5.1: c,d and Table 5.1). Where in 1990, roughly around only 5% of the total area 

was waterlogged as calculated from the image analysis, it changed to 15% in 1995. 

Though during 1990 around 60% area was covered by polder (Figure 5.2). 

 
Figure 5.2 Polder Coverage area over the specified time span 

 
However, from the close observation of the image analysis, it can be seen that at some 

areas water logging occurred before but it disappeared afterward. The extent of water 

logging in Manirampur, Keshabpur, and Jhikargachha Upazila of Jessore District have 

decreased between the year 1995 to 2004 (Figure 5.1). This was because of initiatives 

like Tidal River Management (TRM), embankment repairmen, maintenance of sluice gate 

were taken by Government Authorities (BWDB, Local Govt. etc) and Non-Governmental 

Organization. For instance, Beel Bhaina and Beel Kedaria of Khulna district were brought 

under TRM operation from 1998 to 2001(four years) and 2002 to 2005 respectively. 

Application of the TRM process is causing the floodplain to be inundated by silt-bearing 

flood tides. Flood or high tides raise the floodplains through sedimentation; while low 

tides deepen riverbeds as outgoing water force erodes the riverbed and increase drainage 

capacity (Robson, 2015) and (Awal, 2014). However, this initiative within these two beels 

functioned effectively by maintaining the drainage capacity of the Hari River. Almost 

31.32 square kilometers of land had been raised within Beel Bhaina and Beel Kedaria 
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which kept the area free from water logging until the closing of these tidal basins. (Kibria, 

2011 and Awal, 2014).However, overall water logging increased with time. 

 
Figure 5.3 Overall water logged area in square kilometers within the specified time 

span (year 1973-year 2016) 

 
Figure 5.4 Overall water logged area in percentage within the specified time span 

(year 1973- year 2016) 
 

Table 5.1 Estimated water logged area within south western region 

South Western  Region 

Year Water logged area (sqkm) Water logged area (%) 
1973 178.11 2.01 
1978 132.24 1.49 
1990 402.62 4.56 
1995 1129.36 12.78 
2001 1701.01 19.25 
2004 1893.48 21.43 
2008 2447.92 27.71 
2010 2391.33 27.07 
2016 3022.25 34.21 
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5.1.1 Sedimentation 

Sedimentation is another reason behind water logging and due to a decrease in river flow, 

sedimentation process within the southwestern region has accelerated. Usually, there 

were two ways in which silt deposited within the canals and rivers of Southwestern 

Region. Firstly, huge amounts of sediments used to come from the upper catchment 

through upstream flow which later headed towards the Bay of Bengal. Naturally a 

significant amount of sediment from that portion got deposited on the river bed. Secondly, 

due to tidal impact large amount of sediments was being carried out towards the rivers 

from the Bay of Bengal through high tides. In both cases, silt deposition on the river bed 

along with adjacent floodplain depended on the upstream flow and amount of sediments 

carried out by the Bay of Bengal. Thus, upstream flow plays as a principal catalyst for 

maintaining the natural balance of silt deposition on river bed and floodplain (SPARSO, 

2016). From the literature review, it is found that sediments depositions of south western 

region are tide-dominated. For instance, during Cyclone Aila embankments were 

breached and large areas were tidally inundated up to two years. At that period the 

inundated land received tens of centimeters of tidally deposited sediment, equivalent to 

decades’ worth of normal sedimentation (Auerbach, 2015). However, East ward 

migration of the Ganges River over the past thousand years and due to death of the branch 

river of the Ganges named Mathabhanga River during the 19th century; rivers of the 

southwest region became deprived of the upstream flow. Reduced upstream flow 

destabilized the harmony of the sediment deposition. Kobadak, Bhairab, and Betna 

(linked with Mathabhanga River) became silted up and sediments could not settle down 

within tidal floodplain due to the construction of permanent embankments on both sides 

of the rivers. Also as Ganges River plays an important role over the south western region, 

the commissioning of the Farakka Barrage in 1975 changed the hydrology of the Ganges 

system in Bangladesh significantly. The Gorai River (the principal distributary of the 

Ganges), which is the major source water supply to the Southwest part of Bangladesh, 

virtually dries up in the dry season. In this way, the diversion of the water from the Ganges 

through anthropogenic intervention induced the siltation process within the Gorai and 

other tributaries that flow through the region. From the discharge data of Ganges River 

(Station Hardinge Bridge) (Figure 5.5, 5.6) it can be seen that there is not a big difference 

in case of peak discharges between pre-Farakka and post-Farakka period. But a 

significant decreasing trend is observed (Figure 5.6, Appendix B) in the annual minimum 

discharge especially in the dry season.  From the literature review also it is found that 
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during pre-Farakka period annual minimum discharge of 1,297 m 3/s was recorded in 

April 1966. In the post-Farakka period, the minimum discharge of 135 m3/s was recorded 

in April 1995. As the flow of Ganges declined, Gorai river flow has started to reduce 

every year. Available flow for balancing sedimentation process has declined after Farakka 

Barrage which contributes to the excess accumulation of sediment in the Gorai River and 

other catchment system within the area (Mirza, 2004). For example, Beal Dakatia is one 

of the famous water logged areas which is facing water logging since 1980. This water 

logged area is located under upstream of the river Upper Sholmari and water from the 

upstream is connected with the Lower Sholmari and the Lower Salta through Rupsa 

River. But lack of available discharge from the Gorai River for Sholmari-Salta-Lower 

Bhadra catchment System accelerated the siltation rate and expanded water logging 

(Uttaran, 2013). Like the Sholmari-Salta-Lower Bhadra system other catchments within 

the region also facing moderate to severe siltation problem which ultimately makes 

subsidence inside the polder and creates water logging. 

 

 
Figure 5.5 Discharge rate of Ganges River at Hardinge Bridge since the year 1954-

1975 
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Figure 5.6 Discharge rate of Ganges River at Hardinge Bridge since the year 1976-

1996 

5.1.2 Rainfall and drainage system 

Rainfall considered being another reason behind water logging situation. As the river beds 

have become silted up, the bed level becomes higher compare to the land area inside the 

polder, which prevents gravity-based drainage of poldered area after periods of excess 

rainfall. Thus rain water becomes stagnant for a long time within the area creating water 

logging problem. For example, during the month of July and August in 2011, the amount 

of rainfall in Satkhira district was approximately 620 mm (Figure 5.7) resulting terrible 

rainfall making water-clogging in Tala, Kolaroa, and Satkhira Sadar. Almost 5-7 ft of 

these areas were filled up with water and houses, crops, communication was adversely 

affected (Bangladesh Disaster Report, 2011). On the contrary Figure, 5.7 shows that 

during the month of October and November in 1978 almost similar amounts (nearly 700 

mm) of rainfall occurred within the Satkhira Upazila but that amount of rainfall did not 

create any water logging problem which can be seen from the satellite image of 1978. 

Presence of polder has changed the physical setting of that area. Approximately 19% to 

36% area of Satkhira district was brought inside the polder between the years 1973 and 

1978. During that time the negative effect of embankment had not surfaced, as water 

logging was comparatively less (0.54%). The physical setting had changed significantly 

when 57% area were encircled by polder and gradually Kobodak River, Morirchap River 

and canals started silted up.  
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Figure 5.7 Rainfall data (Source:BMD) 

 
This shows that drainage system plays a significant role in flushing out the excess rain 

water within the polder area. Besides, it can be seen that waterlogged area increased at 

the almost constant rate since 1990 to present (Figure 5.3) with some fluctuations at 2004 

and 2008 due to fluvial flood and cyclone SIDR respectively. In the month of September 

2004 flood occurred within Southwestern region due to a localized monsoon depression 

which causes excess rainfall, three times higher than the normal rainfall (GoB, 2005). 

This flood also created water logging problem and almost 21.43% area of South Western 

Region was inundated. Similarly, two consecutive storm surges accompanying cyclones 

Sidr on 15th November of 2007 and Aila on 25th May of 2009 hit the South Western 

Region caused extensive damages and followed the trend of water logging. Many 

embankments within this region were destroyed resulting saline water intrusion. Water 

was stagnant within the polder for several months. Around 27% areas (Table 5.1) were 

water logged in the year 2008 and 2010 as the inundation caused by cyclone SIDR and 

AILA remained for a long time due to poor drainage facilities. Point to be noted, though 

the affected area by water logging has fluctuated significantly by several occurrences, 

polder coverage area was almost constant after 1990 (Figure 5.8).The differences in case 

of water logged areas between the year 1973 and 1990 are insignificant compare to polder 

coverage area. During the period (between the years 1973 to 1990) polder coverage area 

increased from 38% to 60 % (almost 1.6 times greater than in the 70’s). This phenomenon 

leads to increase of waterlogged areas. However, before 1990 extent of water logging was 

not severe (Figure 5.1: a, b), but it became a major concern after that. Thus water logging 

just continues to increase (2.01% to 34.21%) which can be seen from Figure 5.8. 
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Figure 5.8 Comparison between polder coverage and water logged area within 

south western region 

 

Figure 5.9 Water logging per year versus the ratio of water logged areas and 
polder area (R2 = 0.91) 

 

Figure 5.9 indicates that water logging continues to extent since 1990. No remarkable 

change in landscape pattern was observed immediately after the polders were constructed. 

It has been observed that after completion of polders they functioned properly and 

therefore there was not water logging condition during 1970 (Figure 5.9). It shows that 

condition deteriorated in some areas mainly due to siltation resultant from lack of proper 

maintenance of sluice gates and polders.  
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Dumuria Upazila 

5.2 Analysis of Landsat Images for Dumuria Upazila 

This study mainly concentrated on Dumuria Upazila as it is one of the water logged area. 

As earlier; image analysis technique was used to determine water logged area. Later a 

field visit was carried out to validate analysis process as described in methodology part. 

 

 
(a) 

 
(b) 
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(c) 

 
(d) 

 
(e) 

 
(f) 
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(g)  

(h) 

 
(i) 

Figure 5.10 Chronological changes of Water logged area in Dumuria Upazila for a 
specified time span year (1973-2016),(a) 1973; (b) 1978; (c) 1990; (d) 1995; (e) 

2001; (f) 2004;(g)2008; (h) 2010; (i) 2016 
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The analysis of satellite images revealed that over the years the water-logged area had 

increased from 32 sq. km in 1990 to 238 sq. km in 2016 (Figure 5.12). In the dry season 

(December-February) of 1973 and 1978 (pre-water logged period) inundated area in the 

Upazila was 12.12 sq. km and 3.43 sq. km which was 2.65% and 0.75% respectively of 

the total study area. During that time water of this inundated area was existed in the 

deepest parts of the study area throughout the year. From the maps of Figure 5.10 it can 

be observed that water logging in Dumuria Upazila has increased with time to time and 

in the year of 1990, it became 7% of the total study area. Water logged areas in the dry 

season of 2001 were increased in comparison to 1990 and continued to accelerate up to 

2016. In the dry season of 2001 total 102.01 sq. km areas were under water which is 

22.33% of the study area and in 2016 it was 52.21% of the study area.  

 
Figure 5.11 Overall water logged area in percentage within the specified time span 

(year 1973-year 2016) 
 
 
 

 
Figure 5.12 Overall water logged area in square kilometers within the specified 

time span (year 1973-year 2016) 
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Table 5.2 Estimated water logged area within Dumuria Upazila 
 

Dumuria Upazila 
Year Water logged area(sq. km) Percentage of water logged area 
1973 12.12 2.66 
1978 3.43 0.75 
1990 31.99 7.00 
1995 51.03 11.17 
2001 102.01 22.33 
2004 134.59 29.46 
2008 176.20 38.57 
2010 162.71 35.62 
2016 238.55 52.22 

 

5.3 Reasons behind Water logging in Dumuria Upazila 

5.3.1 Sedimentation 

During the pre-water logged period, a significant number of canals emptied the 

accumulated water through adjacent rivers Bhadra and Ghengrail. But the presence of 

polder and other anthropogenic interventions like sluice gates have shrunk the drainage 

system of the canals and rivers.  

  
Figure 5.13: (a) Nonfunctioning wheels and shaft of Golaimari Sluice gate (b) 

Silted up narrow course of Golaimari canal (source: CEGIS, 2016) 

 

Rivers of Dumuria Upazila are tide-dominated. Usually, there are two ways for depositing 

silt within the canal and river of Dumuria Upazila.: sediments carried out by Bay of 

Bengal and sediments from upper catchment. But natural sediment deposition process 

within this Upazila was disrupted due to the presence of embankment and lack of 
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upstream flow. For instance, Mukteswari (Teka)-Hari which originated from Bhairab 

River and passes through Dumuria Upazila of Khulna district meets Shibsa River taking 

the name Teligati-Ghengrile- system. In 1970, an embankment and sluice gates were 

constructed at the upstream of Ghengrile. But the reduction of the upstream flow velocity 

of the Ganges and increased rate of silt deposition in the downstream part of the Ghengrile 

through the Bay of Bengal disrupts the natural balance of siltation on the river bed. Also, 

the presence of embankment obstructs the silt deposition inside the polder which used to 

be a floodplain. In this way,Ghengrile River losses navigability as siltation increased river 

bed which played a negative impact on the drainage of water from the Teligati-Upper 

Bhadra and Hari-Mukteswari catchment. Moreover, many river branches named 

Hamkura, Badurgacha, Kakmari, Guachapa died and some severely affected khals inside 

the polders are Arokhal, Asannagar khal, Mora Bhadra River, Bokultola Khal which 

directly connected with the peripheral rivers and maintained the drainage system within 

Dumuria Upazila. These rivers and canals were severely silted up due to lack of available 

upstream flow and mal function of the sluice gates and dams. Thus siltation collapsed the 

drainage system and water logging expanded with the time (Figure 5.12). Similarly, 

Sholmari-Salta-Lower Bhadra system was disrupted by the lack of water from Gorai 

catchment which also induced water logging problem within Dumuria Upazila (Uttaran, 

2013).The surface water level of BWDB stations in Dumuria Upazila between the years 

1982-2012 (Figure 5.14) have been analyzed and water level range has increased from 

2.5 m to 3.5m +PWD during high tide in Dumuria (Bhadra River) as the river bed 

increased. From the findings of a local survey, it may be seen that along the high tide side, 

almost 3-4 ft. silt is being deposited and gradually this amount is increasing. 

 
Figure 5.14 Water level of Dumuria Upazila (Bhadra River) during high tide 

 

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00

10-Nov-81 3-May-87 23-Oct-92 15-Apr-98 6-Oct-03 28-Mar-09 18-Sep-14

W
at

er
 le

ve
l (

m
)

Year

SW 28 Dumuria (High Tide)



58 
 

 

5.3.2 Embankment erosion 

Erosion of flood protecting embankment is another event for creating water logging 

problem within Dumuria Upazila. Part of polder 29 was eroded and engulfed by river 

Bhadra several times since the year 2000 due to the pressure of tidal flood and storm 

surges. Sarafpur union is one of a worst victim of erosion. According to the report during 

27th September of 2015, embankment of polder 29 was eroded flooding Sarafpur union 

including 7 more villages. This flood carried saline water within the affected areas and 

water was stagnant for more than 2-3 months due to lack of drainage causing devastating 

damages within the locality. Moreover, a part of the embankment was eroded again in 

April 2016 by flooding more than 6 villages including Sarafpur. The affected area was 

water logged for more than 6 months during that time and a huge part of the affected area 

become saline. According to local people of Sarafpur Union, embankment erosion 

(Polder/Embankment called as WAPDA by local people) is one of principal events for 

water logging within their locality. From the field study, it is found that every 2-3 years 

polder breaching occur which initiates water logging problem as water becomes stagnant 

due to poor drainage condition results from mal function of sluice gates. Usually, water 

stays for 4-5 months inside the polder which affects people lives. According to the local 

people, the last polder breaching occurred in 2016. Due to this polder breaching huge 

areas of Sarafpur union was inundated by salt water and the water logged situation 

prolonged almost for one year. The yearlong inundated condition affects people life in 

several ways. Figure 5.12 reflects that water logging scenario which increased at a greater 

rate in 2016.  

However, from the Figure 5.12, it can be also observed that there is a little fluctuation 

occurred in 2010 where water logging decreased than in 2008. Point to be noted that, due 

to hit by the cyclone Sidr at the month of November 2007, salinization of land and water 

bodies has occurred in the study area along with inundation. Due to bed level differences 

water could not drain out and water logging increased at a greater rate. Later it decreased 

to match the normal rate (JICA, 2012). 
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Figure 5.15  Eroded Polder at Sarafpur Union 

5.3.3 Poor drainage condition 

Rainfall plays a significant role in creating water logging problem especially within Sahas 

Union of Dumuria Upazila. From the field survey it is found that man-made interventions 

like culverts, roads are responsible for drainage congestion within the union which later 

induced water logging problem. From the field study, it is found that water logging 

problem within Sahas Union appeared since last 3-4 years and construction of 

infrastructure like roads, educational institution over drainage system has created this 

problem. According to local people drainage system has been blocked by manmade 

infrastructure (Figure 5.16) 

 

  
  

Figure 5.16 (a) Red circle shows the blocked drainage system by road (b) 
Infrastructure over drainage area 
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Water stays almost for 4 months (June to September) within this area. Subsequently, 

rivers are being filled up. Apart from this, the rivers are becoming shallow and they are 

turning into shrunk narrow drains and water cannot exit following the downward slope. 

Therefore Sahas union of Dumuria Upazila faces water logging problem in the monsoon 

period.  

 
Figure 5.17 Rainfall data of Dumuria Upazila (BMD) 

 
5.4 Problems within Study Area Due to Water logging 

5.4.1 Agriculture 

According to local people of the study area, the yearlong inundated condition has 

destroyed the many cultivated areas. Most of the area has become barren land due to a 

water logging. There was no sign of winter vegetables or paddy or even grass within the 

most vulnerable zone. Before the water logging situation, they used to cultivate paddy 

(Aman rice) during monsoon and vegetables during winter. But now these areas are no 

more cultivable 
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Figure 5.18 Cultivated Area turn into barren land due to water logging 

 
5.4.2 Livestock and aquaculture 

As mentioned earlier most of the people of the study area are farmers and fisherman. 

Shrimp culture is one of the dominant livelihood sources. According to their statement, 

many of their cattle died during water logging and shrimp farming was totally hampered. 

Moreover, the number of open source fresh water fishes has decreased due to salt water 

intrusion. During the rainy season the amount of fresh water fish is increased as a result 

of fresh water intrusion. Besides many of the residents of the locality are migrating due 

to lack of available livelihood opportunities. At the same time, some are trying to follow 

alternative ways of doing poultry farm, working as a day laborer.  
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Figure 5.19 Livestock and aquaculture condition after yearlong water logging 

 

5.4.3 Infrastructure 

Many people are still living on the embankment as their houses were tremendously 

affected or washed away by the polder erosion. As they stated they used to live beside the 

bank of the river, but due to water logging and river erosion they could not live there 

anymore. Now they are living in a temporary house which is made from mud walls, hay, 

golpata, tin or plastic. Some semi pucca (made of bricks) can be located there too. But 

bricks and plasters of these houses become salt patches and cracked. The foundation 

becomes weak and damping was observed at different locations. In addition erosion of 

the embankment has left the local community of Sarafpur Union vulnerable to water 

logging. 
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Figure 5.20 Present household condition 

 
5.4.4 Food Intake 

Most of the people are not financially strong and after the polder breaching, they are in 

vulnerable position. During the incident, they did not have any food. Government 

Officials and several Non-Governmental Organization supplied food (khichuri, dry food 

like muri, biscuit, and water) to them almost for 2-3 weeks. At that time they used to take 

1-2 times meal in a day. However, their present condition is not good either. According 

to Feroza Begum, one of the victims of polder breaching has lost her house and land 

described their miserable condition “we have decreased our meal time and quality of food. 

Before the incident we used to collect road side vegetables and leaf but due to the salt 

intrusion that has gone too. Now we are empty and struggling to survive.” As an alternate 

way of living many women catch fishes to fulfill their daily food demand. In the dry 

season they use the net to catch prawn (small prawn) and later sell these prawn in the 

local market (per prawn 2 taka) which is another way of income source. 
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Figure 5.21 KII on local people to know about their food intake 

 
5.4.5 Freshwater 

Drinking water scarcity is one of the notable problems within the locality. According to 

local people, there was a tremendous scarcity of drinking water during polder breaching. 

At that time Government and Non-Governmental Organizations supplied the required 

amount of drinking water to the affected areas. Present drinking water scenario is not 

satisfactory as well. As the interviewee mentioned they have to pay 600 taka per year (in 

two steps installment) for daily drinking water supply. Local union Parishad supply 5-6 

liters of drinking water per houses. They also state that they have to travel 5-10 miles for 

bringing fresh water from the tube well which takes 20 taka travel cost. Another major 

issue is salinity intrusion especially in the dry period which causes severe scarcity of 

drinking water source within Chandgarh of Sarafpur Union. Sahas Union is also facing 

the drinking water problem as fresh water sources are very low. There is only one deep 

tube well which contains fresh water and Ashroy Foundation helped to construct pipe line 

at several points to supply water from that deep tube-well throughout the locality. During 

water logged conditionsupply of freshwater gets disrupted and people go through 

miserable conditions. According to Ahad Ali Khan (72) "there is a scarcity of fresh 

drinking water and during water logged condition it becomes impossible especially for 

women to collect water from the distant location". 
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Figure 5.22 Drinking Water Supply activities within the Sarafpur Union and Sahas 

Union 

 
5.4.6 Fuel 
Cow dung and subsidies of the paddy are the fuel source. Besides they collect buckles of 

the tree to fulfill their fuel demand. 

             
Figure 5.23 Sources of Fuel 
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5.4.7 Education 

During rainy season school yard becomes water logged and communication system 

becomes disrupted. Therefore local people especially students cannot attend their classes 

and their regular educational program gets interrupted. However, there was one 

government primary school beside the Bhadra River which was destroyed due to the river 

erosion. The present cyclone shelter also works as a school building. It is constructed in 

a way so that water intrusion cannot occur. During polder breaching education system 

was hampered as student could not attend the school due to the damaged communication 

system. 

 

  
Figure 5.24 Cyclone Shelter within the Sarafpur and school building within Sahas 

Union 

 
5.5 Possible Adaptation Measures 

Water logging severely disrupts the lives of people living in the study area. Therefore, 

exploring the best adaptation practices to tackle the problems is time demanded. From the 

field visit, it is found that only few adaptation strategies like plinth rising, poultry farming 

is being practiced within the Sahas and Sarafpur Union of Dumuria Upazila. Whereas a 

good number of efficient adaptation strategies exist within the water logged area of 

Rayenda union of Bagerhat district. Irrespective of non-polder zone this area facing water 

logging due to construction of temporary earthen embankment for shrimp culture and 

malfunction of sluice gates which is the representative condition of Dumuria.  To explore 

the adaptation strategies Rayenda Union at Shoronkhola Upazila in Bagerhat District 

were visited.  

The village is situated on the bank of the river Baleshwar which is very close to the ocean. 

This area is very vulnerable to natura ldisasters like cyclone, storm surges, and flood. 
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During Cyclone Sidr this locality went through the catastrophic condition. Many people 

died and infrastructures were tremendously damaged. At that period number of 

Government and Non-Governmental Organization worked to improve the condition of 

the affected union. People of the locality were trained on farming, disaster management 

and various adaptation strategies which later improved their skills to mitigate the 

problems that created by water logging. Thus the extensive training programs and 

initiatives by the Governmental and Non-governmental organization after the disastrous 

effect of cyclone Sidr was the principal catalysts to strengthen the community based 

adaptive strategies of the local people for their day to day life. To tackle the water logging 

situation along with surges several temporary adaptation strategies related to agriculture 

and infrastructure were applied at the field level of Rayenda Union and these can be 

followed at Dumuria Upazila. 

                                                                
Figure 5.25 Location map of Rayenda Union in Bagerhat District 
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Besides literature review were done to acquire knowledge about the existing adaptation 

strategies within south-west region. Based on the field visit and literature review feasible 

temporary adaptation measures in terms of infrastructure, agriculture, drinking water,and 

long-term adaptation measures are being explained below. 

5.5.1 Short term adaptation measures against water logging 

Plinth Rising for Infrastructure  

Many people of Dumuria Upazila were moved to other locality or relative’s homes and 

many of them took shelter on the roads, schools, embankment during the peak water 

logging period.  From the field visit, it was observed that many inhabitants elevated the 

house bed. (Plinth rising). But that was not sufficient to resist water intrusion inside the 

house. Therefore significant changes in elevation can help to mitigate the water intrusion 

problem which was observed within Rayenda Union of Bagerhat Upazila (Figure 5.24). 

Elevation of the plinth should be changed along with the depth of water logging situation. 

The elevation of the plinth should be more than 1.5 m within the Dumuria Upazila to 

avoid water intrusion. 

  
Figure 5.26 Preparation against water logging: plinth rising of the house in 

Rayenda Union of Bagerhat District. 
 

Adaptation of Agricultural interventions 

People of Rayenda Union are practicing some adaptation measures in case of agricultural 

production. They are following micro dam method (Figure 5.25) to grow the crops which 

ultimately help to reduce the negative impacts of water logging. Local people provided 

positive feedback about this method. They were economically benefitted by applying 

micro dam.  
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Figure 5.27 Field level application of Micro Dam project at Rayenda Union in 

Bagerhat 

Though people of Dumuria are practicing some adaptation measures with the help of local 

NGO, the installation of micro dam project can be more effective and feasible. Details 

about how micro dam method and other alternate strategies related to agriculture works 

are given below: 

Micro Dem Project (Integrated Farming) 

The micro Dam project is the process of integrated farming where aquaculture and 

agricultural production will be done simultaneously. In case of micro dam project the 

periphery of the land is elevated and widens and the entire area takes as a shape of a pond 

(Figure 5.26). The land will be divided into three layers where the height of the bank 

which is the outside layer (a) will be up to 1m to avoid saline water intrusion or 

overflowing during water logging. The depth of the mid layer (b) should be suitable for 

fish production. This layer will hold fresh water throughout the year. Finally, the inside 

layer which height will be similar to the outside layer will be used for horticulture crops 

like banana, country bean, tomato etc. Besides the elevated bank could be used for poultry 

farming and the wastage of the poultry could be an alternate source of food for fish. The 

integrated farming intends to utilize the water logged areas with efficiency and maximum 

profitability. This method will enable people of water logged area to stand against food 

insecurity and will help to be economically strong during water logging. The schematic 

diagram of micro dam project is given below. 
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Figure 5.28 The schematic diagram of the Micro Dam project 

 

Sorjan Method 

Sorjan is an Indonesian term referring to a cloth with colored stripes. This is another 

extension of the ridge and furrow method mentioned above. It is an intensive method of 

growing crops on alternatively raised beds and deep sinks. Figure 5.27 shows the field 

level application of Sorjan method within Southwest region.  

 
Figure 5.29 Application of Sorjan method in South west Region (source: Islam, 

2014) 

 

This is also an effective method could be applied in Dumuria Upazila to continue 

cultivation during water logging. Usually, lowlands submerged beyond 60 cm or having 

soil salinity exceeding 20 dS/m are not suitable for field crops. Farmers divide a piece of 

submerged land into several numbers of plots and raise one plot with the soil remaining 



71 
 

 

in the adjoining plots keeping the elevation of the raised plots is two times higher than 

the lower one. High beds, 1-2 m wide, alternated with low beds of similar size (called 

Sorjan) are constructed. The height of the high beds will depend on the type of 

interventions targeted, varying from 1 to 2 m. This elevated plot prevents the cultivated 

land to be submerged by flood or tides. Shallow depth sorjans are suitable for year-round 

cultivation of vegetable and a crop of monsoon rice while the deeper sorjans allow rice-

fish or rice-duck farming besides year-round vegetable cultivation on the high bed. The 

schematic diagram of how Sorjan method is structured is given below: 

  

Figure 5.30 Plan of Sorjan Method (b) Cross section of the Dam 

 

Adaptation of Drinking Water 

Drinking water scarcity during water logging is a common scenario within the study area. 

Most of the tube-well and ponds go under stagnant water and people do not get available 

water for drinking. By elevating the bank of the pond and bed level of the tube-well water 

intrusion can be prevented. Several adaptation strategies like bank elevation, Pond Sand 

Filter (PSF), rainwater harvesting can be an alternate way to tackle drinking water scarcity 

during water logging.  

Pond Sand Filter (PSF) 

 Pond Sand Filter is developed to treat surface water, usually low saline pond water for 

drinking water supply in the coastal area. In Rayenda union PSF (Figure 5.29)were 

introduced for fulfilling the demand of drinking water as ponds were the only source of 

water and aquifers were completely contaminated with saline. According to local people 

they widely use PSF and mechanism of PSF was also learned from them. 
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Figure 5.31 Application of PSF at Rayenda Union of Bagerhat District 

 

At first, the bank of the pond is elevated so that saline water intrusion or overflow cannot 

happen during flood or water logging. PSF is installed on the bank of the pond where 

availability of fresh water is ensured round the year. It is consists of the filter bed, storage 

chamber and tube well. Several steps are followed to purify water in PSF. At first, water 

is being carried out from pond to storage using the pipe. Then potassium aluminum sulfate 

(Fitkari) solution was used to purify pond water. Afterward the water is filtered by sand 

and gravel bed. Water is being filtered again in the second chamber using gravel and chip 

bed layer. Finally, the activated carbon is used to purify the water to make it drinkable. 

After the final treatment water is stored in a separate chamber and an inlet is connected 

to tube well to collect the purified water. The quality of water is comparatively better as 

it removes bacteria (E.Coli and other pathogens) and pollutants. PSF needs to be cleaned 

every two months along with sand bed replacement. The pond at which PSF is installed 

should not be used for fishing, bathing, washing or other domestic purposes. Moreover, 

the dirt turbidity of the pond should be controlled to maintain the water flow through the 

pipe. The schematic diagram of how PSF works is given below: 
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Figure 5.32 PSF structural model (Jubayer, 2015) 

 

Rain Water Harvesting System (RWHS) 

Uses of rain water for drinking or other household purposes are common practices 

particularly in coastal areas and Island where aquifers are saline. This can be an 

alternative option for the people of water logged area to minimize drinking water scarcity. 

Three principal components are required for rain water harvesting system. These are a 

catchment area, a reservoir and a plumbing system for transferring water from the 

catchment to the reservoir. 

 
Figure 5.33 Installation of Rain Water Harvesting Method at Rayenda Union 
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Any type of roof can be used as catchment area and the size of the reservoir should be 

large enough to hold water around the year. Regular maintenance is mandatory to protect 

from contamination.  In this way, rainwater can be preserved for several months which 

will later fill up the drinking water demand within water logged area. 

 
Figure 5.34 Structural design of Rain Water Harvesting System (Drawn according 

to local people perception) 

5.5.2 Long-term adaptation measures 

Drainage system and Re-sectioning of the embankment 

Blockage of drainage systems by infrastructures, roads accelerates the water logging 

process. Therefore planned drainage systems with sufficient amount of bridges and 

culverts are necessary for mitigating water logging problem. BWDB constructed 14 

numbers of drainage sluices and 1 drainage outlet within the polder. Among them, 

Kanchannnagar, Telekhali (old and new), Jaliakhali, Golaimari sluice gates are situated 

near the Sahas and Sarafpur Union. These sluices gates become nonfunctional due to 

siltation. The wheels and shafts for hoisting the gate at Golaimari and Kanchannagar Khal 

were non-opening (CEGIS, 2016). Siltation over sluice gates disrupts the draining process 

inside the polder. Therefore these sluice gates should be repaired and regular removal of 

siltation should be maintained around. Re-excavation of Khals particularly Mora Bhadra 

Khal, Golaimari Khal, Kanchannagar Khal and Ghengrail River is mandatory. Soil from 

the channels should be removed up to required depth and width and the excavated solid 

should be deposited along the bank of the khals or river. Proper compaction of banks 
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should be done and excavation should follow from upstream to downstream direction. 

Besides, re-sectioning of the embankment is necessary as a large portion of an 

embankment near the Sarafpur union has breached. From the field visit it has been found 

that almost 1075 m length of retired embankment at Sarafpur union has been re-

constructed. Alignment of the retire embankment is about 500 m inside from the actual 

river bank. Temporary river bank protection measures has been taken to prevent river 

erosion at Sarafpur union (Blue Gold Project, 2017).  

 

 
Figure 5.35 Opening gate of Asannagar sluice gate is blocked up by water hyacinth 

(source: CEGIS, 2016) 

 

  
Figure 5.36 Figure shows the culvert and planned drainage systems in Rayenda 

Union of Bagerhat District and Sahas Union of Dumuria Upazila 
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Tidal River Management (TRM) 

Construction of embankments within the south-west region disrupts the natural land 

formation process. Therefore land inside the polder goes under compare to the height of 

the river. Also, siltation in the river accelerates the bed level rise. Many subsidenceshas 

been formed where the water stays for a period of time creating water logging problem. 

Thus the balance between inside and outside of the polder is required to overcome the 

issue. Rising of lower pockets or subsidence by allowing tides can tackle water logging 

problem. Restoration of tidal plain for tidal inundation in increasing the tidal prism of the 

tidal river, sediment management allowing free movement of tide into polders for certain 

periods of the year to raise the low lying land are very likely measures for solving water 

logging problems(Bangladesh Planning Commission, 2017). The TRM process ensures 

tidal flow free access to selected low lying areas. For the silt deposition the low lying land 

should be divided into smaller units, compartments with an average size of 500-6—

hectares (ha). The relatively manageable size of the beels ensures rising of the land 

(Uttaran, 2011). Regular tides bring suspended sediment with water. Ebb tides take the 

water back out to the Bay remove the upper silt that deposited on the riverbeds and 

increases the depth of the river. When the beel area is small the suspended sediment will 

accumulate into deeper deposits and raise the land faster than when the beel area large 

(Awal, 2014). This natural process of the coastal rivers has historically welcomed by local 

people. Several areas within the south western region were freed from water logging 

following this indigenous method.  

 
Figure 5.37 Mechanism of Tidal River Management 
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Table 5.3 Comparison of recommended feasible adaptation measures 

Duration Sector Method Method 

 
 
 
 
 

Short term 
feasible 

adaptation 
measures 

 

 

Agriculture 

Micro dam method is an 
effective strategy as 

agriculture and aquaculture 
production can be continued 

simultaneously 

Sorjan method is more 
effective than micro dam as 
proper utilization of space is 

well maintained in this 
method. Production of 

vegetation along with fish and 
rice can be done together 

through this method 
 

 
 

Drinking 
water 

Pond Sand Filter or PSF is 
more durable and availability 
of water is certain compared 

to Rain Water Harvesting 
System (RWHS). Besides, it 

is more applicable at the 
community level. 

RWHS fully depends on the 
amount of rainfall. Though 

the rain water is more 
pollutant free than PSF but 

availability of water 
throughout the year is not 

ensured. 
 

 
 

Long-term 
feasible 

adaptation 
measures 

 

 

Infrastructure 

Proper maintenance of sluice 
gates, drainage system and re-

section of the breached 
embankment can be a long-

term solution. These steps are 
less time consuming and can 
be  effective to resist water 

logging problem 

Tidal River Management is a 
lengthy process but the 

outcomes are more efficient to 
resolve water logging 

problem permanently. This 
method helps to regain the 
natural sediment deposition 

process. 
 

 

 

 

 

 

 

 



 

 

 

CHAPTER 6 : CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

Satellite image analysis unfolds that extent of water logging has accelerated over the years 

within the study area. Lack of maintenance of polders considered led to the path of the 

catastrophic situation as severe water logging issues came to surface. Though the purpose 

of embankment construction was to protect agricultural land from the regular tidal flood, 

lack of proper maintenance of sluice gates, khals, water ways and embankment has 

worsened the situation. Apparently, nature and severity of this problem have affected the 

study area in several ways over the years. However, the duration of water logging and 

peoples’ response to that problem are two dominant factors for determining the scale of 

water logging in the study area. Prolonged water logging in Sarafpur Union of Dumuria 

Upazila induces the people to adapt with the situation through dynamic livelihood options 

as the losses were high. Houses, sanitation, drinking water facilities, education, 

communication, agriculture, aquaculture all sectors within this study area were severely 

affected. On the contrary, short-term water logging within Sahas Union does not force 

the local people to struggle with alternative livelihood options or welfare losses. Thus 

from the field survey, it is evident that water logging problem profoundly affects peoples’ 

live in the study area by squeezing socio-economic development status.  

Present study relies on satellite images to find extent of waterlogged areas over the years. 

It lacks detail investigation, particularly quantitative data on socio-economic losses in the 

study area which requires further elaboration the future research.  

6.2 Recommendations 

Few recommendations have been proposed after analyzing the cause and impact of water 

logging in the study area. These recommendations are based on the opinion of the 

respondents in the study area who emphasize on proper collaboration prior to initiatives 

taken by the government authorities to tackle the water logging issues. They also suggest 

to strengthen the embankment and increase the drainage capacity of the Gangrail river 

and internal canal particularly Mora Bhadra. However, few short and long-term 

suggestions for reducing the impact of water logging are given below: 

Immediate and Short Term Options (2-5 years): 
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 As water logging is likely to occur frequently within the study area there should 

be an adequate arrangement for sanitation, drinking water, medical care and some 

income subsidy by food/cash for work. 

 GoB should extend their rehabilitative support to the most vulnerable people who 

have lost their houses, livestock, and income opportunities. Besides crop 

rehabilitation incentive might be provided to the sufferer people immediately after 

the water removal from the land. 

 It is very essential to conduct a social audit before any rehabilitation project or 

construction project by BWDB. In this way, peoples’ opinion regarding the issues 

will be reflected and good governance of BWDB implementation transparency 

will be ensured. 

Long-Term (10-25 Years) Options and Strategies: 

 A comprehensive systematic investigation on the source of water logging within 

South West region and possible solutions 

 Adopting Alternative Options to mitigate the socio-economic loss 

Water logging is a long-term problem to solve and climate change has aggravated the 

situation. Therefore despite continuous effort through emergency, advocacy and 

institutional steps this problem might take a long time to get rid of. Thus creation of 

alternative income generating source is a great challenge as the majority of the population 

within this region depends on agriculture and fisheries. This challenging scenario shows 

that there should be a parallel effort to develop alternative livelihood options resilient to 

water logging. 

 Advocacy for alternative silt management 

 Advocacy for effective embankment sluices and khal management and 

maintenance. Elevating the height of roads and substantial long-term measure 

through Tidal River Management (TRM) in line with traditional wisdom and local 

scientific knowledge 

 Strengthen the civil society dimensions.  

 Local community participation in operation and maintenance of sluices, 

embankment and khals. 

 Institutional arrangement should be strengthened for close communication and 

cooperation BWDB. 

 Culvert should be constructed considering drainage system. 
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APPENDIX A 

Survey Questionnaire used during the field visit 

FGD & Questionnaire Survey to Investigate Present Water Logging Condition and 
Adaptation Strategy within Dumuria Upazila (Polder 29) 

District:     Upazila:                                        Name: 

1. Which areas are the frequent water logged areas within Dumuria Upazila?  

Comments:  
 

2. What are the reasons behind water logging within Dumuria Upazila? 

   a) Sidr/Aila 

   b) Polder breaching 

   c) Overtopping 

   d)  Shrimp Culture 

   e) Rainfall/Drainage congestion 

3. What types of problems do you face during water logging? 

 a) Drinking water: 

 b) Sanitation: 

 c) Livelihood: 

 d) Food: 

 e) Agriculture: (soil salinity)  

 f) Infrastructure:  

4. Was there any water logging problem before Polderization within Dumuria Upazila? 
When did the water logging problem appear?  (Older Person) 
Comments:  
 
5. What were the main crop and main livelihood before and after polderization? (Older 
Person) 
Comments:  
 
6. What are the principal professions within Dumuria Upazila at present? 
Comments:  
 
7. Where did the polder breaching occur? When and why? (Lat and long) 
   
Comments:  
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8. During water logging what types of adaptation strategies do you follow? 
     a) Food: 

     b) Livelihood:  

     c) Structure: 

9. What types of the project were initiated to tackle water logging problem? Including 
strategies 
  
Comments: 
 
10. Was this project successful? If not why? 
 
Comments:  
 
11. What are the ongoing projects within Dumuria Upazila for tackling water logging 
problem? Describe the Strategies of the project. 

Comments:  

12. Lengths, widths & materials of Polder 29. 

Width:                                           Length:                                    Materials:  
 
 
13. How many sluice gates are constructed within polder 29? How many of these are 
functional? If not why? 

 Comments: 

 

15. Bed Level (Sluice gate) sedimentation (Inside polder and outside polder? 
 
 
 
16. River system within polder 29? 
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APPENDIX B 

Discharge rate for the Dry month of Ganges year (1954-2004) 

 
Figure B: Discharge rate for the dry month of February (Ganges) (1954-2004) 

 

 

  

 

 

 

 

 

 

 

  


