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SUMMARY IN SWEDISH  

Burigangafloden, som rinner genom centrala delar av Dhaka, har 
dramatiskt förändrats genom en extrem minskning av vattenflödet, 
utfyllning för bebyggelse av stränderna och omfattande förorening från 
hushåll, industri och okontrollerade tippar. Floden är ett allvarligt hot för 
en uthållig utveckling av Dhaka. Användning av GIS har visat att det 
minskade vattenflödet är den största risk, som hotar existensen av 
Burigangafloden liksom hela det angränsande ekosystemet i regionen. 
Den andra stora faran är förlusten av vegetation p.g.a. illegala 
utbyggnader och omvandlingen av flodens brinkar till jordbruksmark. 
Floden är nu kraftigt förorenad och i praktiken en död flod p.g.a. 
dumping av hushålls- industri- och sjukhusavfall och utsläpp från 
industrier och oljeutsläpp från båtar som transportera floden. Burigangas 
katastrofala tillstånd påverkar miljön, den sociala och ekonomiska 
situationen i hela det angränsande området. T.ex. hotas befolkningens 
hälsostandard. Olyckligtvis finns det inga tydliga vattenförvaltnings 
organisationer i Bangladesh. I den nationella vattenpolicyn från 1999 
nämndes för första gången en avrinningsbaserad förvaltning, men som 
endast definierade några allmänna problem som främst fokuserade på 
höga flöden. I landet praktiseras ingen IWRM politik. Detta 
examensarbete rekommenderar åtgärder för att åstadkomma en uthållig 
miljö i central Dhaka och ett hälsosammare liv för invånarna. Det är helt 
avgörande att rädda Dhakas flodsystem och då särskilt Burigangafloden. 
Behovet av en integrerad vattenförvaltning akut. Examensarbetet pekar 
på bristerna i svaga myndigheter och institutionell uppbyggnad, brist på 
genomförande och kontroll av existerande lagar och riktlinjer är de 
huvudsakliga hindren för att kunna rädda Buriganga. 
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ABSTRACT  

The Buriganga River has dramatically been disrupted due to extreme 
reduction of its water flow and encroachment of the banks and rigorous 
pollution due to human waste, industrial garbage and solid waste 
dumping. Thus Buriganga poses serious environmental threats to the 
Dhaka city‟s sustainable environment. Using GIS tools it is revealed that 
the first risk to be considered is the amount of decreasing water which is 
putting a threat on the life of the Buriganga River as well as the whole 
ecosystem of the surrounding region. The second hazard is considered as 
decreasing vegetation due to the growing up of built up area and river 
land conversion to agricultural field. The Buriganga River is now highly 
polluted and becoming more or less dead due to dumping clinical, 
industrial and household wastes, industrial effluents, and discharge of oil 
from river vehicles. Due to the severe pollution and loss of normal flow 
of water, the Buriganga River effects on the environment, social and 
economical impacts of the surrounding area. These are the great threat 
and health hazard risk for the inhabitants of the nearby area.  
Unfortunately there is no distinct river basin committee yet, even not for 
all other rivers. In the National Water Policy 1999, the first term river 
basin management came which only defines some common issues of 
river problems mainly focusing on the flood. No IWRM implementation 
policy is practiced in the country. This research work recommends 
promoting a sustainable environment in the Dhaka city area and 
healthier life for its inhabitants. It is essential to save the surrounding 
river system especially the Buriganga River. An integrated river basin 
organization is highly necessary to implement IWRM approach to save 
the river. The present study reveals that governmental weak institutional 
setup and lack of enforcement of existing laws and policy are the main 
obstruct to save the Buriganga River. 

Key words: Land use Change; Water Pollution; IWRM; River Basin; 
Sustainable Management. 

1. INTRODUCTION 

Rivers are the main attraction of beauty of the cities and villages. It has a 
great role to human settlements since the ancient era along their bank.  
From time to time people built their houses as well as villages and cities 
following the course of rivers. Rivers supplied them water for drinking, 
irrigation purpose and main communication way. The capital of 
Bangladesh, Dhaka city has been expanding along the bank of the 
Buriganga River since last 400 years. This river has enormous 
significance to the residents of Dhaka City, including water supply, 
navigation, recreation and flood control.  Having such a long history of 
expansion of this city, due to increased population still it is expanding 
severely not only on the bank even on the course and inside the river 
space. It makes the Buriganga River narrower than previous time and is 
destroying the natural phenomena to flow normally and gently. As the 
river has been nursing this megacity from its birth since last 400 years, 
apart from being grateful to it, the inhabitants of this city has 
continuously been dumping all type of garbage, sewages and industrial 
wastes into the river. Some dishonest people and corrupted organization 
are also trying to grab its land area to kill this river permanently. Now the 
development of the city utilizing this river system has become a great 
challenge and threat to its inhabitants and the natural environment. 
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1.1. Statement of the Problem 

The capital city of Bangladesh is considered as a megacity having about 
15 million inhabitants. Now-a-day it is suffering from multiple problems. 
It has become a modern slum city with its increased population and 
unplanned urbanisation. But once upon a time Dhaka was known as a 
beautiful and clean city sited along the bank of lively Buriganga River. It 
is also surrounded by the rivers Turag, Sitalakhya, Balu and Tongi Khal 
in all direction. Unfortunately, most of these rivers and wetlands are 
becoming dry and the Buriganga River is the most affected one. 

The previous lifeline of the Dhaka city, Buriganga has been now 
rigorously suffered and polluted by the sewerage effluent of the city and 
waste products of the industries. At present it has become seriously 
polluted. The incredible increase of population over the last few decades 
has created enormous environmental problems with mounting of 
disposal of solid waste, sewage and drainage problems. Moreover, there 
are many industries settled on the side of the Buriganga River for the last 
three decades, which are responsible of dumping the industrial 
discharges in to the river. Besides this, many illegal structures and 
construction works have grown up along its banks making the river 
narrower. There are many industries already that have been set up during 
the last two decades and many new ones are in the process of 
installation. The hydraulic properties of the Buriganga River have 
dramatically been disrupted due to extreme reduction of its flow, 
grabbing of the banks and rigorous pollution due to human waste, 
industrial garbage and solid dumps. Thus Buriganga poses serious 
environmental threats to the Dhaka city‟s sustainable environment. 
Furthermore, the continuing contamination is a threat to the city 
dwellers. The industrial effluents are also responsible for contaminating 
the ground water. As most of the inhabitants depend on the ground 
water for drinking purpose, they may have to collect river water after few 
years due to dramatic fall of the ground water level day by day. It also 
creates non navigability across the river system. The Buriganga River is 
now almost a dying river and the present condition will be more inferior 
unless necessary steps are taken immediately. This is also essential for the 
Dhaka city‟s drainage system which is directly connected and dependent 
on the surrounding river system for solving another big problem of 
water logging.  

1.2. Objective of the Project 

Using satellite imagery analysis and Geographical Information System 
(GIS) technology, the changes of the land use of the river area will be 
detected. Introducing new policy and management will ensure restricted 
amount of pollution free or less polluted water to give a new life of the 
river. It will also be helpful to recharge groundwater of the surrounding 
area. The water supply availability will also be increased. To implement 
this, a necessary environmental, social and economic impact assessment 
will be considered for arranging proper water management system with 
the development of water resources and sustainability. Thus the research 
issues are: 

 To evaluate the land use changes of the Buriganga River over 
the last three decades by using GIS tools 

 To find out the main causes of dying and pollution of the river 

 To find out the main environmental, social and economical 
impacts 

 To identify the existing rules and policy 
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Figure 1. Flow chart of the methodology 

 To propose necessary water management for the Buriganga 
River for promoting sustainability 

 To find out recommendations to make Government and related 
organizations more efficient in their activities for future 
sustainable development. 

1.3. Materials and Methodology 

The following materials are necessary for this research work: 

 A land use map: Prepared land use map from satellite imagery 

 Ancillary data 

 Previous maps and reports 

 A questionaries survey 
The methodology consists of two portions (Fig.1). These are land use 
change detection using GIS tools and Management of the river. 

1.3.1. Using GIS Tools 

So far GIS has advent as a promising tool for modeling, measuring, 
monitoring of natural resources as well as planning purpose. Multi 
Criteria Analysis is one of the most widely used GIS techniques for 
planning and management. Some criteria and constraint maps will be 
produced as main methodological steps for this Multi Criteria Analysis 
(MCA). To prepare MCA, different suitable land use classes will be 
considered as criteria maps. Finally all criteria‟s and constraints, thematic 
maps will be digitally overlaid to detect the land use changes of the 
Buriganga river.  

1.3.2. River Management 

Primary data regarding management of the Buriganga River will be 
collected from field investigations. The secondary data will be collected 
from various previous reports from different governmental and 
nongovernmental authorities and from the internet as well. The data 
analysis will be based on both primary and secondary data and literature 
review.  
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Figure 2. Dhaka City Corporation (DCC) area showing the Buriganga River 
(Source: Banglapedia, 2009). 

1.4. Limitations of the Study 

There were several limitations that appeared during the research work. 
There was no sufficient previous work related to the research issue. So 
lack of literature was one of the most major limitations. There was no 
sufficient data or information regarding any river management. The 
related authorities have defensive attitudes to provide any data. The daily 
newspapers have played a great role to concern people for saving the 
rivers surrounding Dhaka city. They often published articles related to 
the issue. I had to depend on those articles and photographs. The 
questionnaire survey was taken at the nearby area of the river. Most of 
the interviewee did not have sufficient knowledge or idea about the river. 
Some interviewees were afraid of the local leader, who grabbed the river 
area, or illegal factory owners. 

2. BACKGROUND STUDY  

2.1. Location 

The study area consists of the Dhaka city, Bangladesh (Fig. 2). It is 
located in the center of Bangladesh between latitude 23°68′ N - 23°90′ N 
and longitude 90°33′ E to 90°50′ E respectively. Several Thana (sub 
district) and the greater Dhaka city, Tongi Thana, Savar, Keraniganj 
Thana and Narayanganj city are located within this area. 
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The Buriganga is a tributary of the Dhaleswari River that falls into the 
Meghna River. At the western side a small river Turag falls in to the 
Buriganga in the northern part of the Dhaka city area. The upstream of 
the Buriganga was formerly a branch of the Dhaleswari River and 
contributed substantially to the flow in the Buriganga which became 
silted up. The main sources of water of the Buriganga River come 
through the Turag River along with the local runoff (SWMC, 1996). 

Dhaka, the capital of Bangladesh is one of the mega cities in the world. 
Over the past decade Dhaka has had the highest population growth rate 
of any major city in the world (Table 1). With more than 12 million 
inhabitants with an area of 1,353 km2 in the Dhaka Statistical 
Metropolitan Area (DSMA), it is now the 8th largest city of the world. By 
2015, considering the current population growth trends, it will reach to 
be the world‟s second largest with around 21 million people. At present 
Dhaka mega city comprises one City Corporation and 5 municipalities. 
In Dhaka City, the metropolitan area of Dhaka City Corporation (DCC) 
has one of the highest densities in the world, more than 20,000 people 
per square kilometer (BCAS, 2004). About 4.2 million people live in 
slum areas and are considered to inhabit the poor people below the 
poverty line. Most of the poor people have almost no access to pure 
water and adequate sanitation facilities. 

The city is also surrounded by a river system comprising the Buriganga, 
Balu, Turag and Shitalakhya rivers. The physical growth of the city 
basically started from the current extreme south and advanced along the 
Buriganga River and then expanded towards the west (Hazaribag) and 
the east (Gandaria) and later to the north (Mirpur). Development of 
industries, commerce and business, housing and infrastructure has 
occurred in the last few decades along with population growth. This 
growth has significantly expanded the city‟s physical boundary all around 
but not at the same scale. 

2.2. Climate 

Dhaka city consists of tropical wet and hot climate. It is affected by the 
monsoonal weather. The average temperature is 26.1°C where highest 

Table 1. The area and population of Dhaka city since 1951 (BBS, 2001). 

Year Area in km
2 Population Population per 

km
2 

1951 85.45 411,279 4,813 

1961 124.45 718,766 5,775.5 

1974 335.79 2,068,353 6,159.6 

1981 509.62 3,440,147 6,750.4 

1991 1,352.87 6,487,459 4,795.3 

2001 1,530 9,912,908 6,479 

Table 2. Average weather of Dhaka city (Source: www.weatherbase.com, accessed 
on 2009.12.15). 
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monthly high temperature is 34°C in the month of April and the lowest 
monthly low temperature in December month is about 14°C. The annual 
average rainfall is 1875 mm. 80% of it occurs between May and 
September (Table 2 and Fig. 3). The highest precipitation occurs in 
August (Majumdar, 1971; Wikipedia, 2009). 

2.3. The Buriganga River System 

The average depth of the Buriganga River is 10 m and maximum depth 
is 28 m. Its average width and length is approximately 400 m and 17 km 
respectively (Table 3). The Turag River meets up with the Buriganga 
River at Kamrangirchar of Dhaka City. The Turag provides the main 
flow of the Buriganga (Fig. 4 and Fig. 5). At Munshiganj, it connects 
with the Dhaleshwari. The Buriganga head part is silted up at 
Chhaglakandi, only in flood time it opens and the lower part keep open 
all time. The downstream junction varies from time to time in response 
to the changes of the Dhaleshwari River. The downstream junction is 
now at about 3.22 km southwest of Fatullah (Sifatul, 2009). 

There were about 40 canals in Dhaka City. Most of them are dried up 
and some of them are about to dry up. These locally named „Khal‟s 
(Table 4) comprise the three major canal systems (JICA, 1991): 

Table 3. Length of surrounding rivers in Dhaka city (Source: Rahman, 1994; 
Alam, 2003). 

Name of the Rivers Length (km) 

Balu 13 

Buriganga 17 

Dhaleswari 58 

Sitalakhya 23 

Tongi 14 

Turag 75 

Figure 3. Climate graph of Dhaka city (Source:  Climate and Temperature, 2009). 
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 Degun-Ibrahimpur-Kallyanpur canal system which drains to 
Turag River 

 Dhanmondi-Paribagh-Gulshan-Banani-Mahakhali-Begunbari 
canal system which drains to Balu River 

 Segunbagicha-Gerani-Dholai canal system which drains to Balu 
and Buriganga River. 

Table 4. Major khals (canals) in Dhaka city (Source: Talukder, 2006). 

Name of Canal Length (km) Catchment area (km
2
) 

Dholai khal 4.0 16.8 

Gerani khal 3.4 6.7 

Segunbagicha  3.5 8.3 

Begunbari khal 6.5 37.7 

Total 17.5 69.5 

Figure 4. The Buriganga River System (Source: Alam, 2003). 
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2.4. Economical Importance of the River 

As a largely riverine country, the Buriganga River plays a great role in the 
economy to the Dhaka city. Buriganga River is like lifeblood of the 
Dhaka city and its people. It connected the Dhaka city with other parts 
of the country by its naval route. Two major bridges were constructed 
over the river. The first bridge named „Bangladesh-China Friendship 
Bridge‟ was built in 1989 and the second bridge was built in 2001 at 
Babubazar.  Both bridges are playing a good role to connect the northern 
and southern part of the country through vehicles (Sifatul, 2009). 
Depending upon the river bank there are several important places where 
many bazaars (market place) became established, becoming important 
commercial areas for the local people. Most of the factories and 
industries in the vicinity directly or indirectly use the water from the 
Buriganga, playing a good role by producing many valuable products for 
exports and local demand. These include the garments industries, plastic 
industries, dyeing, plants saw mills, brick kilns, chemical industries, 
tanneries, aluminum factories, battery, cold storage, steel factories, 
pharmaceuticals industries etc. These industries are usually established 
on the bank of the river due to easy transportation and waste disposal. 
Irrigation of the surrounding area also depends on the river water. Thus 
this river has the great economic value by providing a significant source 
of water, navigation, irrigation, fisheries, recreation, domestic and 
industrial utilization. 

Figure 5. Distribution of rivers and lakes of Dhaka city, 2001 (BWDB, 2004). 

http://en.wikipedia.org/w/index.php?title=Bangladesh-China_Friendship_Bridge&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Bangladesh-China_Friendship_Bridge&action=edit&redlink=1
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2.5. History of the River 

Once upon a time the Buriganga River was a tide-influenced river which 
astonished the Mughal kings. In the ancient time, a tributary of the 
Ganges River (named the Padma in Bangladesh portion) used to reach 
the Bay of Bengal through the Dhaleshwari River. Time to time, this was 
shifted gradually and lost its original connection with the Padma River. It 
was renamed then as Buriganga (Sifatul, 2009). During the Period 1600 
to 2000 AD, the Padma River had changed significantly. But to trace the 
exact root in which the Buriganga River connected with the Padma is 
quite difficult. The probable flowing way is regarded as through past 
Rampur Boalia, through Chalan Beel, the Dhaleshwari and Buriganga 
rivers, past Dhaka into the Meghna estuary (Majumdar, 1971; Wikipedia, 
2009). 

Figure 6. Industrial, commercial and administrative land use map of Dhaka 
city, 1996 (BWDB, 2004). 

http://en.wikipedia.org/wiki/Chalan_Beel
http://en.wikipedia.org/wiki/Dhaleshwari_River
http://en.wikipedia.org/wiki/Dhaka
http://en.wikipedia.org/wiki/Meghna_River
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In about 1610, the Mughals fell in love with the city that was established 
at the prime location on the bank of the mighty river Buriganga and 
made this city their capital. The river water was the main drinking water 
source for the Dhaka city residents. Most of the leisure times the Nawab 
(ruler) family used to visit the river site by their special boat. The water 
was crystal clear in that time (IEDS, 2003). 

2.6. Previous Land use 

Four decades ago the Buriganga was one of the most attractive places for 
the Dhaka city residents. It was the major communicating transportation 
way, which by now has dramatically reduced its original shape to a 
narrower canal and become polluted that makes it almost a wave less 
dead river. 

The manual land use map (Fig. 6) of the Dhaka city provides the realistic 
feature of the fast growing urbanization and the changes of the city 
nearby the Buriganga River. The map of the year of 1984 (Fig.7) and 
2004 (Fig. 8), created by the Bangladesh Space Research and Remote 
Sensing Organization (SPARRSO) represents the huge changes in the 
Buriganga bank area. In 1984, the middle bent part of the river course at 

Figure 7. Generalized land use map, 1984 (BWDB, 2004). 
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Char Kamrangi area was cultivated uplands with scattered settlements 
which totally turned in to unplanned housing in 2004. At Katasur area, 
the unplanned housing also increased from the year 1984 to 2004. From 
both figures (Fig. 7 and Fig. 8), it is certain that most of the urbanization 
was started from the south-eastern side of the Buriganga. The Old 
Dhaka city is also situated in this part. The area was densely commercial 
due to the Old Dhaka city and the Sadarghat port. In 1989, at Babubazar 
after the making of first bridge over the Buriganga, the urbanization 
expanded rapidly. Many different types of factories specially brick 
factories are situated in this area. In 2001, another bridge was built up in 
this south eastern side of the Buriganga. On the base of these two 
important bridges, this area became a mixed housing, commercial and 
industrial area and also densely populated. 

2.7.  Literature Review 

The Department of Environment (DOE) carried out water quality 
measurement during August, 1993 based on the cumulative data from 

Figure 8. Generalized land use map, 2004 (BWDB, 2004). 
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1984 to 1992. After analyzing they found a definite deterioration in the 
water quality specially the three parameters namely Total Dissolved 
Solids (TDS), Dissolved Oxygen (DO) and Biochemical Oxygen 
Demand (BOD) and recommended a regular monitoring of the water 
quality of the Buriganga. 

Browder (1992) carried out a monitoring program in the Buriganga 
during 1991-1992 and he found that the Buriganga experienced a severe 
water quality problem during the dry season, when the DO was below 
the accepted minimum value of 4 mg/l from Hazaribag to Pagla. He 
revealed that the low DO levels and the high coli form levels (10,000 to 
100,000 per 100ml) made the water of Buriganga River no longer 
suitable as raw water source for domestic use.  

Institute of Flood Control and Drainage Research (IFCDR) of 
Bangladesh University of Engineering and Technology (BUET) also has 
done a research work on this river and made a report in 1993 on 
„Management of Buriganga River Water Quality under Alternative 
Scenarios‟. They introduced and verified a hydrodynamic model using 
MIKE 11 software for the Buriganga River system. 

In 1996, Surface Water Modeling centre (SWMC) has a calibrated Water 
Quality Model of the Buriganga-Lakhya River System. Yousuf et al 
(2008) has carried out a research on the Ecological Health Risk of 
Buriganga River. The study indicated that the water contains high BOD, 
COD, OM, Phosphate and Ammonia etc. This report also revealed a 
huge environmental health risks and the possible ecological disruption. 

Bangladesh Water Development Board planned a project titled 
„Augmentation of Buriganga Flow by Restoring Silted Up links with 
Jamuna.‟ Institute of Water Modeling (IWM) has carried out a detailed 
research on the feasibility of that project. 

A Ph.D. thesis was carried out in Australian university by Alam in 2003 
as research for cleaning up of the Buriganga River, integrating the 
environment into the decision making process. 

3. LAND USE CHANGE DETECTION BY GIS 

3.1. Introduction 

Geographic Information Systems (GIS) are the most advent technology 
that provides new tools for updated and advanced research regarding 
ecosystem management. The satellite image illustrates the general view of 
earth system function, modeling and change detection over different 
time period at local, regional and global arena. GIS data also afford a 
crucial link between intensive, localized ecological research and the 
regional, national, and international conservation and management of 
biological diversity (Wilkie et al, 1996). 

GIS can be the best option as a tool to provide base information for 
gathering data of land use change and built up changes in the 
surrounding of the Buriganga River due to various human activities. 
Detection of land use changes, assessment of their trends and analysis of 
the updated dynamic land uses can supply necessary base information 
through the integration of remote sensing and GIS to explore the study 
area. 

It is important to establish the background status of the present 
environment to have consideration about the past environmental 
changes. It will provide the valid scenarios of sustainable development of 
the current management system of the Buriganga River and its 
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ecosystems. Growing human populations put forth increasing demand of 
food, fuel, oil, shelter as well as landscape (Ernani et al, 2006). The 
socio-economic condition reflects on the regional land use pattern. The 
interaction of nature and society and their significances on land use and 
land cover is a very complex phenomenon that covers a wide range of 
social and natural phenomena (Ernani et al, 2006). Land use practices 
generally develop over a long period under different environmental, 
demographic, political and social conditions. These conditions often vary 
and have a direct impact on land use and land cover (Ojima et al, 1994). 

3.2.  Materials and methods 

Standard image enhancements, classifications, and change detection 
techniques were applied to determine land use changes between the 
acquisitioned images from two different years. The optical remote sensed 
data was collected and downloaded from the GLCF‟s (Global Land 
Cover Facility) web site (GLCF, 2009). The characteristics of the data are 
mentioned in Table 5. 

Landsat MSS (Multi Spectral Scanner) of 1975, Landsat ETM+ 
(Enhanced Thematic Mapper) of 2007 imagery constitute the base data 
layers from which the land cover maps of the Buriganga River were 
derived (Table 5). Four land cover classes were spectrally separable. 

Table 5. Land sat data used in this study 

Sensors 
Row/ 

Path 
Bands 

Date of 
Acquisition 

Projection/ Earth 
Ellipsoid 

Resolution 
(m) 

MSS 148/043 
Blue, Green, RED, NIR, 

MIR, TIR 
1975-11-11 UTM / WGS84 80 

ETM 138/043 
Blue, Green, RED, NIR, 

MIR, TIR 
2007-10-11 UTM / WGS84 30 

Figure 9. Flowchart of the methodology of GIS. 
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These are water, agriculture, built up and vegetation. A flow-chart 
showing the data used and the adopted preprocessing and processing 
methodology is shown in Figure 9. 

3.2.1. Multi-temporal Landsat Data Acquisition 

Multi-temporal Landsat MSS/ETM+ data acquired on late Autumn 
dates in 1975 and 2007 have been used to classify the four different 
classes of water, agriculture, built up and vegetation (Fig. 10 and Fig. 11 
and Table 6). 

3.2.2. Image Resize 

Due to 80 meter spatial resolution of the MSS image, an image resize 
was performed in the study. All the parameters such as spatial resolution, 

Table 6. Land use classification scheme. 

Land use/ cover 
type 

Description 

Water bodies River, lakes, ponds and reservoirs, permanent open water 

Built up areas 
Roads, commercial and services, residential, industrial, transportation, mixed 

urban and other urban 

Agriculture Agricultural area, fallow lands and vegetable lands, crop fields 

Vegetation Deciduous forest, mixed forest lands, conifer, palms, scrub and others. 

Figure 10. Original satellite image of 1975. 

Figure 11. Original satellite image of 2007. 
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coordinate system and total row-column of MSS were resized by the 
ETM parameters to get unification of the multi-date imageries (Fig. 12 
and Fig. 13). The multi date images were cut around 2 km surrounding 
the Buriganga River to identify the changes of the River and the 
surrounding area. All images ware processed and analyzed by ENVI and 

IDRISI software. 

3.2.3. Image Classification 

For image classification, a supervised image classification method has 
been performed in this study. A maximum likelihood classifier of 
supervised image classification method was chosen in this classification. 
Four training data were selected as land use categories using proper 
ground survey. A hand held Global Positioning System (GPS) was used 
to perform training data collection with accuracy assessment of the 
classified images. 

Figure 13. ETM image of 2007. 

Figure 12. MSS image of 1975. 
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3.2.4. Vegetation 

Vegetation coverage was identified and quantified by Normalized 
Difference Vegetation Index (NDVI), where RED and NIR band input 
as main channel. The resultant map of the NDVI image was then re-
classified according to field data. A significant negative change was 
found (Fig. 14), where vegetation coverage along the river has been 
reduced dramatically over 32 years. 

3.2.5. Accuracy Assessment 

For classified image validation, image accuracy assessment was 
performed using training data as reference data and classified image as 
classify data. The overall image accuracy was 85% and 92% in MSS and 
ETM+ respectively. 

3.2.6. Change Detection 

Change detection is the most important part of GIS that can identify the 
state of a particular area or object observed at different time periods 
(Singh, 1989). For monitoring and managing natural resources and urban 
development there is only a reliable scientific process using satellite 
imagery which can make available quantitative analysis of the spatial 
distribution of the population of interest (Ernani et al, 2006). 

After classification of the two multi-date images, simple statistical 
analysis was done using the classified image out puts. Change detection is 

Figure 14. Percentage change of vegetation coverage along the river. 

Figure 15. Land use along the Buriganga River in 1975. 
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the procedure of identifying differences in land cover over time. Keeping 
track of change is important to our understanding of the earth as a 
system. This study employed the post-classification statistics change 
detection technique, which is efficient in detecting the nature, rate and 
location of changes. 

3.3. Results and Discussion 

In recent human history the land conversion of rural areas into urban 
areas through development is very common and currently occurring at 
an unparalleled rate which is marked as the effect on the natural 
functioning eco-systems (Turner, 1994). Due to rapid urban expansion 
by filling up off wetlands, agricultural fields and cutting off vegetation 
has a wide range of environmental impacts (Ashraf et al, 2009). Due to 
lack of reliable and up-to-date data for Bangladesh, the GIS based land 
use maps and its interpretation can contribute to the development of the 
necessary urban land use planning decisions with the saving of the 
Buriganga River promoting a sustainable environment. Land cover and 
land use change due to various types of human activities is occurring 
very frequently and quickly in the developing countries than that of 

Figure 17. Land use change detection diagram. 

Figure 16. Land use along the Buriganga River in 2007. 
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developed countries. A projection report says by the year 2020, most of 
the world‟s mega cities will be in developing countries (World Bank, 
2007). Increasing population in developing cities has caused rapid 
changes in land use and land cover and increased environmental 
degradation (Holdgate, 1993).  

According to the statistics in Table 7, during the period 1975 to 2007 
agriculture has increased from 18% to 29%. The most important and 
apprehensive changes during this period occurred in water bodies which 
decreased almost 50% of its previous state. Built up is increased 7% 
from 28 to 35%. Vegetation is decreased dramatically 42% to 30 %. In 
1975, there were about 3,876 hectares of vegetation but in 2007, the 
amount of vegetation was 3,020 hectares. 

In 1975, the north eastern side of the Buriganga River (Fig. 15) was only 
the portion where some urban built up was shown but it was expanding 
dramatically throughout the north eastern side of the River in 2007 
(Fig. 16). On the other hand, south western side of the river had some 
vegetation area in 1975 which turned to either agricultural field or built 
up area in the image of 2007. 

The first risk to be considered is the amount of decreasing water which 
is putting a threat on the life of the Buriganga River as well as the whole 
ecosystem of the surrounding region. The second hazard is decreasing 
vegetation due to the growing up of built up area and conversion of 
agricultural field (Fig. 17). 

3.4. Driving Forces 

Increasing rate of population is the primary cause for rapid urbanization, 
which forces to land grabbing of the river area or normal vegetation area. 
By 1981, the population was 3.44 million. The population reached 6.92 
million in 1991 and 10.7 million by 2001 (BBS, 2001). Currently, the 
population of Dhaka is more than 12 million with an annual average 
growth of 5%, compared to the national growth of 2.1% (BBS, 2005; 
World Bank, 2007). The rapid growth of the urban population mainly 
resulting from rural–urban migration has influential effect of increasing 
pressure on the limited resource-base, and significantly contributed to 
the expansion of urban areas by clearing of natural vegetation and 
infilling of low-lying areas. 

The urban expansion in Dhaka has been relatively rapid and has resulted 
in widespread environmental degradation. The process of urban 
expansion in Dhaka was observed to vary markedly over the years 
examined by the report of Ashraf M Dewan; specifically, the city 
expanded by 6,131.9 hectares during the 17-year period from 1975 to 
1992 and 4,422.2 hectares in the 11-year period from 1992 to 2003 
(Ashraf et al, 2009). 

Economical development of the Dhaka city is another factor that has 
contributed to rapid urbanization. The gross domestic product (GDP) of 

Table 7. Change detection statistics for period 1975-2007. 

Land 
cover 

1975 2007 Change 

Area (hec) % Area (hec) % Area (hec) % 

Water 1,090 11.87 598 5.91 -492 -5.96 

Built Up 2,585 28.15 3,519 34.82 +934 +6.67 

Agriculture 1,630 17.75 2,967 29.36 +293 +11.61 

Vegetation 3,876 42.21 3,020 29.88 -856 -12.33 
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Dhaka was approximately 11,312 million Taka in 1976 whereas 129,665 
million Taka in 1992 and 162,490 million Taka in 1995. The latest GDP 
of Dhaka is 354,240 million Taka and the city‟s share of the national 
economy is 19% (BBS, 2005). The increasing industries surrounding the 
river area are also responsible as the driving force. 

3.5. Conclusion 

Satellite remote sensing can play a vital role to provide necessary 
information regarding the nature of changes in land use, source of 
occurrence and future predictability. Having such information is the 
most useful and essential for the developer or planner to take initiatives 
earlier to preserve the natural resources as well as environment (Bauer et 
al. 2003). This GIS chapter has shown that the land use pattern of the 
Buriganga river bank area has changed dramatically within 30 years 
period since 1975. The built up area and the agriculture land has 
increased while the vegetation and water flow of the river has decreased 
significantly. It is urgent time to plan a management in such an 
integrated way that the surrounding areas vegetation and agricultural 
field does not affect and ensure future environment sustainability. 

4. CAUSES OF POLLUTION AND DYING OF THE RIVER  

The Buriganga River is now highly polluted and becoming dry due to 
dumping clinical, industrial and household wastes, industrial effluents, 
and discharge of oil from riverine vehicles. At present the river is 
considered as dumping grounds of all types of waste. Besides, many 
dishonest people have built up their illegal structure by encroachment of 
the river land area. As a result the river has been narrowing by decreasing 
its normal flow of water level and finally going to a dead river. The water 
of the Buriganga is so highly polluted at present that even it is difficult to 
survive for aquatic life (IEDS, 2003). The reasons which are responsible 
to create the present ugly situation of the river are described from the 
following three ways: 

Figure 18. Dumping of domestic and industrial solid waste (Source: The Daily 
Star, 03.04.2009). 



Syed Mahmud-ul-Islam                                                                 TRITA-LWR Degree Project 11:13 

 

20 

 Causes  of  water Pollution 

 Causes of dying the River 

 Causes related to Government policy. 

4.1. Causes of Pollution 

The main reasons identified for the pollution of the river water are 
discussed below: 

4.1.1. History of Pollution 

According to the historian people, the Buriganga pollution is not a recent 
problem. It started from the Mughal period of 1600th century. At that 
time, the city sewage was used to be dumped into the Buriganga River. 
But at present due to increasing people and industrial development the 
dumping rate is much higher than that time which has made it highly 
contaminated. Besides, the encroachment problem started after the 
independence of Bangladesh, which finally has made the river narrower. 
The famous Bangladeshi historian Professor Muntasir Mamoon, who has 
written many articles on Buriganga river and its connected canals since 
1970s says in the newspaper of Daily Star, "The historical documents state that 
people used to get bad smell one and half kilometers away from Buriganga River even 
in the late 19th century. The then British administration showed concern about the 
river, since the water level used to decrease to an alarming level during the dry season. 
Renowned Scottish town planner Patrick Geddes made a master plan for Dhaka 
City including the Buriganga River in 1917. Then the administration also made 
some plans to save Buriganga from the grasp of ongoing pollution caused by domestic 
sewage. However, the pollution of the river was at the tolerable level till Pakistani 
period. Personally, I saw boat racing and boat hotels on Buriganga River even in the 
1960s. But after Liberation, everything became Dhaka-centric. And because of 
encroachment, unplanned urbanization and establishment of polluting industries in the 
city, water pollution has taken such a devastating shape that the river, mother of the 
civilization, has been killed by the 'civilized' people" (Ershad, 2009). 

4.1.2. Industrial Wastes 

There are many industries, tanneries, garments and fertilizer factories 
situated in nearby Buriganga River from which several thousands of tons 
of chemical and solid wastes are dumped every day and make the water 
dirty and poisonous. According to the previous many studies it is 
estimated that about 900 cubic meter domestic and industrial untreated 
effluents are discharged into Buriganga River (Ershad, 2009). 
Unfortunately due to lack of proper laws most of the industries are 
ignoring treatment plants and do not have any. Though recently some 
industries have installed their treatment plant, they do not use them 
regularly due to treatment cost. Rather than, they like to discharge their 

Figure 19. Discharge of industrial liquid waste and sewerage drainage link 
(Source: The Daily Star, 03.04.2009). 
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untreated effluent directly in to the river through drainage system or 
direct dumping. Some of the industries which are situated in the bank 
area have direct connection with the river by underground pipe system 
to discharge their effluents. 

According to the Daily Star article of Ershad (2009), about 7,000 units of 
different industries of textiles, pharmaceuticals, cement, rubber, 
chemicals, pulp, fertilizer, leather, food processing, metals, petroleum 
refining and paper boards  are discharging about 1.3 million cubic meters 
of their untreated effluents in to the Buriganga river system violating the 
Environment Conservation Rule 1997. 

4.1.3. Tannery Industries of Hazaribag Area 

Tannery industries are regarded as one of the major polluter of the 
Buriganga River. About 500 small and big tanneries discharge about 4.75 
million liters of tannery wastes into the river. About  95% metric tons of 
hazardous solid wastes of different raw materials and byproducts wastes 
like shaving dusts, animal hair, fleshing, skins etc discharges directly in 
the river area (Ershad, 2009). 

According to the report of IEDS, 2003, about 12 sq.km area of 
Hazaribag area is dumping the waste in a way that an offensive odor of 
chemical toxics of hydrogen sulphide, ammonia, chlorine etc, which also 
pollutes the air. In lab test more than 300 different chemical compounds 
have been found in the 19 cubic liters of their discharge waters. In a 
survey of IEDS, 2003, it is reported that in the Hazaribag area, a big 
tannery produces about 2,500 gallons of liquid waste, which is discharged 
into the river water. It also pollutes the air of the area (IEDS, 2003). 

4.1.4. Disposal of Solid Wastes 

Several hundred tons of solid wastes are dumped in different places of 
the Buriganga River (Fig. 18). The Kamrangir Char Bridge and the 
second bridge areas are mostly affected with dumping of tons of wastes 
from the densely situated industries of various types and populated areas. 
Closed to the two bridges, Jinjira, Shyampur, Babubazar, Postagola and 
Kaliganj built up areas have become mostly commercial areas. Many 
factories and industries are located here. From the small shipyards many 
plastic material like bottles, burnt oil, used batteries, containers are 
dumped in the river.  
From the Solimullah medical college and hospital situated near the bank 
and from other private clinics, medical wastes are dumped into the river, 
which is the most dangerous pollutants and can cause serious epidemic 
spread to humans. 

According to the historian Muntasir Mamoon, Buriganga River has been 
affected by dumped waste not only in the recent time but also hundreds 
of years ago since the Mughal period. But in the 21th century with the 
modern technology and updated management the government 
organizations such as Department of Environment (DoE), Dhaka City 
Corporation (DCC), Water Supply and Sewerage Authority (WASA), 
Rajdhani Unnyan Kartripakkha (RAJUK), Bangladesh Water 
Development Board (BWDB) all are failed to prevent the industrial and 
domestic solid waste dumping in to the river and failed to implement any 
successful policy (Ershad, 2009).  A huge quantity of polythene layer 
deposited in the river bed has found in several locations. The materials 
of different construction work or breaking structures also add hazardous 

materials in to the river. 
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4.1.5. Sewage Wastes 

A huge volume of untreated of sewage waste is linked with the 
Buriganga-Turag River system. According to several studies, about 80% 
of Dhaka city‟s untreated sewage is discharged into the Buriganga 
through different drainage routes (Fig. 19). Environmental department 
of Bangladesh (DoE) has conducted a survey in 2005 which shows that 
82 percent of Dhaka city‟s sewerage waste is dumped into this river‟s 
water. At present there is only one sewage treatment plant in Bangladesh 
which is situated at Pagla, Dhaka, very close to the Buriganga River. The 
capacity of this treatment plant is 0.12 million cubic meters per day that 
represent only 10 % percent of the total sewage of the Dhaka city. Due 
to overload of sewage sometime the treatment plant fails to treat 
properly and its operation collapses. Besides from Gazipur and 
Munshiganj district many domestic untreated wastes including sewage 
are also discharged into Buriganga-Turag River system (Ershad, 2009). 
The average domestic solid waste production in Dhaka city is 
approximately 9,000 metric tons, from which 50 percent is dumped to 
the river (Iffat, 2008). 

4.1.6. Oil and Lube Spillage 

A lot of mechanized boats locally named as trawlers, ferry plying in the 
river to transport people and different products. Most of the time those 
mechanized vessels throw burnt oil and the used waste into the water. 
Their ignorance about the environment and its bad effect and the lack of 
implementation of the law of environment are the main causes behind 
this type of activities by those vessels. Authorities‟ non-activity or 
negligence and lack of strict laws and enforcement of laws of BIWTA‟s 
are mainly responsible to led them polluting the water. On the bank side 
shipyards throw their dust. Leak oils and paint materials are discharged 
into the river (Fig. 20 and Fig. 21).  About 7.7 million liters liquid wastes 
is discharged with the Buriganga River (Ershad, 2009). 

4.1.7. Others Causes 

 Floating restaurants at Shadarghat 

 Fruit and vegetables storage at Shambazar 

 Internal drainage system and canal linked up with the river  

 Riverside slums which have hanging latrines 

 Shipyard industries of Keraniganj 

 Saw mills located at bank area of Jinjira, Keraniganj. 

Figure 20. Shipyards situated on the riverbank discharge burnt oil (Source: The 
Daily Star, 03.04.2009). 
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4.2. Causes of Dying of the River 

The main causes of dying of the river are the dumping of the wastes 
from different industries and the city dwellers, which has filled up the 
river bed and narrowed it from both banks. Illegal construction on its 
bank or even in the area of the river also makes it narrower than before.  
According to the survey of Bangladesh Inland Water Transport 
Authority (BIWTA) 1997, the total dispossessed area was 39 acres (Iffat, 
2008). The land use change detection of this study using GIS during the 
period 1975 to 2007 reveals that about 18 hectares (equivalent to 44 
acres) areas are dispossessed by agricultural lands and newly built up 
areas. 

4.2.1. Sedimentation at the Upstream 

Upstream sedimentation cuts off the normal flow of the Buriganga-
Turag system. A high sedimentation rate causes the drying up of the 
river during the dry season. Meanwhile the river system carries a huge 
amount of sewage and industrial effluents which accelerates the 
sedimentation rate.  Due to high tide little water flow comes from 
downstream in this period (Ershad, 2009). 

4.2.2. Encroachment 

Encroachment is one of the main causes, which lets the river narrowing 
more than its normal wide. Encroachers grab the river land area by 
setting up their illegal houses, brickfields, ghats, bazaars and factories. 
Most of the time, these encroachers have political back up which led 
them to build up the structures illegally. Sometimes they give bribe to the 
responsible authority to encroach the land. These illegal structures 
obstacle the normal flow of the river by reducing flow level hindered by 
filling up riverbank and make the river narrower (Ershad, 2009). In 
Waaspur, Basila there is another problem created by the real estate 
developers when building up their project using river area illegally. 

Figure 21. Small dying unit (left) and the pitch black color of water (Right) 
(Source: The Daily Star, 03.04.2009). 
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4.2.3. Conversion to Agricultural Land 

Due to increasing of population the river area or built up bare land is 
converted into agricultural land for the growing demand of people. 
Using GIS in chapter 3, it is also shown that the agricultural land was 
1,630 hectare in 1975 which increases up to 2,967 hectares in 2007. 

4.2.4. Climate Change Related Problem 

Due to global warming caused by green house gases many believe that 
the changing meteorological pattern with the reduction of the length of 
cool and dry seasons represents the beginning of the long term changes 
(Alam et al. 1999). There is rarely or hardly any rainfall throughout the 
year, except the pre-monsoon months of April and May. The rest of the 
months comprise with only 22 percent of the total annual rainfall and the 
evapotranspiration is four times higher than the rainfall (DOE, 2001). 

4.3. Causes Related to Government Policies 

The general causes are identified as the reasons which are mostly related 

to the implementation of the rules and regulation, Government activities 

and public awareness. 

 Lack of public awareness 

 Lack of Government rules and regulation 

 Lack of existing laws implementation and enforcement 

 Having no distinct river basin organization 

 Negligence of Government  about any river condition 

 Corruption to implement laws strictly 

 No city development plan integrated with river basin system 

 Increase of people 

 Improper solid waste management 

 Unplanned and rapid industrial development 

 Inadequate and inefficient sewage management 

 Unplanned drainage system 

 Lack of Sewerage treatment plant 

 Lack of clinical waste dumping policy 

 No separate places for the shipyard industry.  

Figure 22. Non-biodegradable materials and sewage were being dumped in the 
Buriganga at Keraniganj just across the river from Ahsan Manzil during the 
cleaning up river project.  (Source: The Daily Star, 06.01.1010). 



Land use Change Detection of the Buriganga River and its Water Management for Sustainable Environment  
 

 

25 

In spite of having some government policies regarding water and 
environmental issues, there is no combination or coordination of 
different government, non-government sectors and stakeholders to 
implement those. Lack of previous experience of the authority, shortage 
of proper funding for river restoration program and ignorance on future 
sustainability of environment, creates the present problematic condition 
of the Buriganga River. There is no distinct institutional framework or 
river basin organization to look after the river issues. As a result, 
different government organizations related to water, navigation and 
environment does not know their exact responsibilities of work and 
often depends on or refer each other projects and planning‟s. For 
example, Bangladesh Inland Water Transport Authority (BIWTA) 
launched a drive to clean up one kilometer area of the riverbed in the 
beginning of the 2010. This pilot project initially started near the 
Sadarghat area to clean up 3,000 tones of wastes in three months. It is 
matter of regret that after few days‟ continuation the project has shut 
down. During this project operation, it was seen several lacking of the 
management. Dumping and cleaning went together at the same time 
(Fig. 22 and Fig. 23). A huge amount of garbage produced by the 
wholesale fruit and vegetables markets of Babubazar, Badamtoli and 
Waizghat was thrown down directly into the river with other industrial 
and domestic garbage. There was no preplanning about the dumping site 
of extract sediments or sludge from the river bed. As a result those were 
placed initially besides the banks which gradually fall into river through 
rainwater, air etc. The clean up operation was set up as a one off. After 
realization the need of having a permanent dumping site of the extracted 
sludge from the river bed, the project was shut down without any 
notification. There is no existing program of government to prevent 
dumping or cleaning up the river bed.  

Figure 23. On the bank of the Buriganga at Keraniganj a man was dyeing cloths 
manually  and watching the BIWTA drive to remove the garbage from the river 
(Source: The Daily Star, 07.01.2010). 
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5. EFFECTS  

5.1. Environmental Effects 

Due to pollution and dying of the river the environment already are at 
risk. The impact is very harmful to sustain. The water quality reaches the 
poorest condition. Not only its own water quality, but also it is affecting 
the quality of ground water in the surrounding area recharging by the 
natural infiltration process. Thus the total ecological balance losses its 
natural condition. The users of the water are in great threat including 
human being to microscopic flora and fauna. 

5.1.1.  Water Quality 

The water quality of the Buriganga River hardly satisfies the standard 
limits of all type of water quality parameters (Table 8). Bangladesh 
Atomic Energy Commission conducted a survey which reveals the 
amount of Chromium per liter in Hazaribag area‟s (a closest area beside 
the river) tube-well water ranges from 0.02 to 0.44 milligrams which is 
far from its acceptable limit of 0.005, a level mostly harmful to any 
creature to drink. The dissolved Oxygen analysis of the Buriganga river 
water shows 1.3 milligrams instead of its normal requirement of 
minimum 4 milligrams. It makes the hardest condition for the fishes and 
flora and fauna to survive. The low abundance of fishes is a sign of 
depleted oxygen (Iffat, 2008). 

Water specialist of IWM, S.M. Mahbubur Rahman says in the Daily Star 
newspaper that very low level of dissolved oxygen is the great threat to 
the Buriganga-Turag river system. He pointed out that the BOD 
parameter is 17 times higher than its acceptable limit of 3 ml/l. He also 
added that the other water quality parameters are at abnormal levels 
including some heavy metals such as cadmium, lead, mercury, aluminum 
(Ershad, 2009). 

5.1.2. Loss of Ecological Balance 

The poor quality of water hampers the life of the flora and fauna and 
people dependent on the river water. Many water born species of flora 

Table 8. Water quality of the Buriganga River (Jan-Dec, 2000) (Source: Alam, 
2003). 

Parameters 
Environmental quality 

for fishing & recreational 
water 

Measured water quality value 

Minimum Maximum 

BOD ≤ 2 mg/l 0.7 mg/l 24 mg/l 

COD 0.05 mg/l 4 mg/l 36 mg/l 

Chloride 100-600 mg/l 15 mg/l 1100 mg/l 

Chromium 0.05 mg/l - 0.232 mg/l 

Dissolved Oxygen ≥ 5 mg/l 2 mg/l 8.5 mg/l 

Electrical Conductivity - 132 micro mohos /cm 762 micro mohos /cm 

Escherichia Coliform 0 10 nos/100ml 55,000 nos/100ml 

pH 6.5-8.5 4.72 12 

Total Coliform 0 125 80,000 

Total Dissolved Solid 1,000 80 1,825 

Turbidity 10 JTU 25 JTU 110 JTU 
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and fauna have been extinct. In the previous time fishermen used to 
catch a lot of various species fishes. Now very few fishes are available in 
the Buriganga River. Fishermen get fishes only utter a long day of work, 
which reveals the unavailability of fish. The polluted water used for 
nearby agriculture field as irrigation also provides unsatisfactory result, 
and has caused loss of fertility of the land.  The natural levees of the 
bank area have almost disappeared due to cut off by human being as a 
process of grabbing the river. Thus the river becomes ecologically 
imbalanced and an unhealthy risky environment with little ecological 
value. 

5.2. Social Effects 

The livelihood of the people working and living in the bank area are 
obstructed by the polluted poisonous water of the Buriganga. Mostly low 
income group people and slum dwellers live there and poor labor works 
in different nearby industries. They suffer various health risk as well as 
waterborne diseases, which affects directly to their social system. 

5.2.1. Lack of Access Water 

The residents of the surrounding area suffer a lot with the polluted water 
of the Buriganga River. The ground water level declines drastically in the 
area of Jhaochar, Waaspur, Soalmachi, Jinjira, Kamrangir Char and 
Modderchar area during the dry season (Morshed, 2009). The hand tube-
well does not work perfectly in that time due to the lower level of 
underground water. The people then become helpless as they can not get 
water from the underground source as well as can not use the highly 
polluted Buriganga River. They suffer lack of access to pure water. 
Dhaka WASA does not supply water to most of those areas. 

5.2.2. Health Risk and Diseases 

Everyday many people travel across the river for their job or daily work. 
Residents face threats of severe health hazards. The participants of my 
survey and other people complained about the skin diseases and 
irritation of eyes. As the water has become poisonous and polluted, the 
users of it are also in health risk. Though fishes are almost unavailable, 
very few cat fish‟s species like „Magur‟ are still available which consume 
dirty thing to live. Eating such fishes or direct water use are the main 
reasons which cause diseases like diarrhea, stomachache, dysentery, 
typhoid and jaundice. Waterborne diseases are spreading day by day in 
the Dhaka city especially among the adjacent areas inhabitants. 
Sometimes it reaches an epidemic, which results in financial losses of the 
people due to treatment. The report of ICDDR (International Centre for 
Diarrheal Disease Research, Bangladesh) 2006 describes that about more 
than 10,000 children die every year in Dhaka city due to waterborne 
diseases (Iffat, 2008). Chemical pollutants also cause toxicity consuming 
by direct use or indirectly by food and affect the children diseases, dental 
carries, cardiovascular diseases, gastrointestinal diseases etc. 

The bad odor of the polluted river water especially close to Hazaribag 
Tanneries area spread the foul odor in such way that without 
handkerchiefs using on nose it becomes unbearable. Even in Sadarghat 
area has also bad odor which affects the water travelers. The people of 
Hazaribag area are suffered by loss of smell sensitivity, dermatitis, nasal 
ulcer, discoloration of teeth etc due o chromium toxicity. 
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5.3. Economical Effects 

The economical impacts caused by the narrowed down river based 
transportation and the labor employment effect consequently the 
national economy. 

5.3.1. Impact on Navigation 

As a riverine country, Bangladesh inland navigation constitutes a great 
source of economic asset. The people also get the cheapest 
transportation by waterway. Unfortunately due to dying or narrowing of 
the river, deposition of highly sedimentation and siltation, deposited 
polythene layers the navigation route is about to disrupt.  For this reason 
many workers or labors are losing their job as the navigation transport 
shut down their usual service. The prices of products which are 
transported by waterway are compelled to increase upwards due to use 
of highway transportation.  

5.3.2. Impact on Agriculture 

Bangladesh is an agricultural land. Agricultural field need irrigation water 
which supports the food production. As using groundwater for irrigation 
system is expensive, most farmers use the water of nearby river or canals. 
In the Buriganga River farmers are also affected due to the lower flow of 
water, especially in the dry season. Besides, the soil properties are losing 
their fertilities for using Buriganga contaminated water. It effects directly 
the food production which relates with the national economy as well as 
food security. At presents farmers of these areas withdraw groundwater. 
This is expensive and need fuel to drive the deep tube well pump. 

5.3.3. Impact on Fisheries 

The main food of Bangladeshi people is rice and fish. Fishes provide 
about 75% animal protein in the diet.   Many people live on the fishing 
profession. The Fishery sector contributes 4% to the GDP by using 9% 
water of the country. In 1990s, the total numbers of fish species were 
estimated of 260 kinds. In 1987, the freshwater fisheries production was 
135,442 metric tons and in 1997, it had increased to 387,223 metric tons. 
These contribute 8% to our national income. Thus fisheries are strongly 
linked with the economic development of Bangladesh (Ayreen, 2009). 
Unfortunately Buriganga River is suffering of lack of fishes. Due to 
lower flow and pollution and chemical toxicity most of the fish species 
have disappeared. It is difficult to survive for the fisheries in the poor 
water quality, especially when the dissolved oxygen rate is low. Loss of 
fisheries also affects the people, who are dependent on it to bear 
livelihood. 

5.3.4. Mitigation Cost 

Mitigation cost is mostly involved with the future expenditure of the 
government to buy the necessary equipments for dredging system, water 
treatment cost, cleaning up polythene layer in the river bed etc.  It also 
includes new investment programs. 

6. WATER SECTOR PERSPECTIVE IN DHAKA 

6.1. Water Supply Demand 

The capital city‟s life line is its rivers and interconnected canals 
surrounding the city. After independence increased population and 
migration of people from villages demand a higher water supply (Fig. 
24). The unplanned industrial expansion leads to grabbing the river area 
and finally pollution of the water. In spite of having huge population 
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there are only one sewage treatment plant in Bangladesh, which is 
situated at Pagla near the bank of Buriganga. At present the treatment 
plant cannot provide the full capacity, operating due to overload sewage 
system and back dated technology. In addition, storm water resources 
are also infiltrating human wastes and industrial wastes dump 
contaminating the groundwater (World Bank, 2006). 

 Figure 24. Population and water demand projection for Dhaka city (Sayma, 
2005). 

Figure 25. Ground water table in meter from the ground surface (BWDB, 2001). 
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According to the newspaper report of the Financial Express, the daily 
demand of water in Dhaka city is about 2,100 million liters while 
available supplied water is approximately 1,600 million liters. So there is 
huge gap existing between the demand and supply that threats the water 
security of Dhaka city (Enayet, 2008). Like other cities, Dhaka city water 
supply is mainly based on the ground water resources. The condition of 
surface water is very poor. 

The structure plan of RAJUK (1995-2015) has been ignored. It states the 
need of protection of waterways and river areas as well as flood plains. 
This plan has also become out of date, which requires it to be updated. 
But, if the existing plan will be continuously ignored then it‟s useless to 
update the plan.  

Figure 26. Pollution hotspots in the Dhaka city river and canal system in dry 
season (World Bank, 2006). 
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Table 9. Responsibilities of Governmental institutions regarding Dhaka water 
system (modified after World Bank, 2006). 

Organization Authority Responsibility 

Department of 
Environment 

Under Ministry of 
Environment and 
Forests 

 Enforcement of environmental rules (environmental impact 
assessment) 

 Environmental clearances (effluent standards) 

 Setting environmental quality standards for water uses; routine 
monitoring of water quality 

 Technical input to various Government committees 

 Administration of the Open Space and Wetland Conservation 
Act, 2000 and Urban Water Body Protection Law, 2001. 

Dhaka City 
Corporation 

Under Ministry of 
Local Government, 
Rural 
Development and 
Cooperatives 

 Responsible for handling and disposal of solid waste 

 Management of public green spaces 

 Maintenance of public bathing and washing locations 

 Surface drainage from roads 

 Maintenance of some lakes (such as Dhanmondi) 

 Operation of health facilities 

 Flood control measures 

 Regulation of private sources of water supply 

 City planning 

 Presently participating in Dhaka Good Governance 
Committee, under Principal Secretary, PMO. 

Dhaka District Deputy 
Commissioners, 
acting under the 
Ministry of Land 

 Local administration of infrastructure and services in the 
district 

 Many of which have a direct bearing on water flow and water 
quality 

 Any project, such as waste treatment, that has land 
requirements will go through the DCs 

Rajdhani 
Unnayan 
Kartipakha 
(RAJUK) 

Under Ministry of 
Housing and 
Public Works 

 Planning for development and land regulation in urban areas 

 Jurisdiction for Dhaka City and surrounding areas in Greater 
Dhaka, including preparation, implementation, and monitoring 
of a master plan 

 Creation of planned townships, with related infrastructure 

 Development control, including approval of plans for land use 

 Jurisdiction over Gulshan Lake 

 Presently completing Detailed Area Plans for Dhaka. 

Dhaka Water 
and Sewerage 
Authority 

Under Ministry of 
Local Government, 
Rural 
Development and 
Cooperatives 

 Provision of pure, safe, and dependable water to Dhaka 
citizens (including Naranyanganj) 

 Regular, safe, continuous disposal of sewage 

 Operation and maintenance of drains for storm water disposal 

 Collection of fees for these services. 

Water 
Development 
Board 

Under Ministry of 
Water Resources 
and Flood Control 

 Planning and implementation of water-related projects at the 
national level that involve infrastructure (direction and flow of 
water; mostly embankments and flood control) 

 Coordination of implementation of the National Water 
Management Plan (with WARPO). 

Ministry of Land   Register of government title for land (through Department of 
Survey and Land Records), including river beds and 
contiguous land 

 Through the Deputy Commissioners, leasing of these lands, 
and eviction, as necessary 

 Administration of land compensation process for private lands. 

Department of 
Public Health 
Engineering 

Under Ministry of 
Local Government, 
Rural 
Development and 
Cooperatives 

 Outside the DCC area, responsible for rural water supply; 
monitoring of water quality 

Bangladesh 
Inland Water 
Transport 
Authority 

Under Ministry of 
Shipping 

 Development, maintenance, and control of inland water 
transport and maintaining navigable waterways 

 Involved in riverbank protection on the Buriganga and 
demolition of structures in river buffer zone; dredging, shipping 
terminal maintenance, and waste disposal at these facilities. 

Department of 
Shipping 

Under Ministry of 
Shipping 

 Responsible for survey and certification of ships and boats in 
the river system (including seaworthiness and waste 
management). 

Ministry of 
Industry 

 

 Overall policy direction for industrial development 

 A role in development of industry in specified zones and 
compliance with pollution control regulations in factory design. 



Syed Mahmud-ul-Islam                                                                 TRITA-LWR Degree Project 11:13 

 

32 

According to the Dhaka City State of Environment (DCSE), 2005, the 
total supply water of Dhaka city is 1,376 milllion liters per day by WASA. 
Approximately 1,148 million liters are extracted from the ground water, 
which represents 81% of the total water and the rest of the water is 
supplied from Saidabad and Dhaka surface water treatment plants. The 
supply water demand is increasing day by day. In 1998, it was about 
1,345 million liters which increased to 2,000 million liters in 2003. Water 

Table 10. Different proposals by the river committee for water resource 
management (Source: World Bank, 2006). 

Proposal or Initiatives Status 

Flood Retention Ponds in 
RAJUK Dhaka Structure 
Plan 

 Concept more or less defunct  

 Many of the proposed flood retention ponds have been filled in 

 This concept is not being actively pursued by any GoB agency  

 RAJUK recently started work on Detailed Area Plans for Dhaka. 

Eastern Embankment cum 
By-Pass Road (WDB and 
DWASA) 

 Included in the Prime Minister’s River Committee Report (January, 
2004), this was recently passed over by the Planning Commission 

 Concerns about high cost, technical complications, and potential 
negative environment effects  

 Has recently been re-activated because of the 2004 flood  

 Under going technical feasibility analysis and environmental screening. 

Augmentation of Flow in 
the Buriganga River, 
Circular Waterway Project 
(WDB and BIWTA) 

 These various initiatives included in the Prime Minister’s River 
Committee Report  

 Augmentation of flow still requires more analysis (potential problems 
with upstream water abstraction and negative environmental effects)  

 Circular waterways project partially completed (not fully funded, but a 
recent announcement of additional US$ 10 million GoB funds for 
walkways and barriers)  

 Prevention of river encroachment has involved occasional demolition of 
structures on the Buriganga River. 

Saidabad Water Treatment 
Plant (DWASA) 

 Funding for Phase 2 being sought (now being considered by DANIDA 
and SIDA)  

 Ongoing issue with ammonia contamination and excessive algae in 
water supply  

 DWASA favors moving the Sarulia intake up the Sitalakhya River (this 
is controversial)  

 Other options include an ammonia scrubber at Saidabad or an intake 
on the Meghna River (a long-term solution). 

North Dhaka Sewage 
Treatment Plants 
(DWASA) 

 Included in the Prime Minister’s River Committee Report 

 DWASA has had difficulty securing financing  

 Small “footprint” multi-storey sewage treatment plants (Bangkok model) 
promoted during recent consultations in Dhaka. 

Upgrading the Pagla 
Sewage Treatment Plant; 
Extending the DWASA 
Sewage Network 

 Some of this work has been undertaken by DWASA, with JICA funding  

 However, stalled due to lack of full funding  

 Infrastructure division at World Bank is actively considering this 
initiative. 

Moving the Hazaribag 
Tanneries to Savar 
(BSCIC) 

 Included in the Prime Minister’s River Committee Report  

 BSCIC has purchased some land in Savar and 200 plots are being 
prepared, but the tannery industry is still lobbying GoB for financial 
subsidies to support the move, and proper environmental management 
facilities are not clearly documented  

 Very high priority initiative. 

Common Effluent 
Treatment Plants (CETP) 
for Industry (DoE) 

 Still only a concept  

 LGRD has asked for more technical details and cost analysis from the 
Bangladesh University of Engineering and Technology 

 Could also to be supported by a proposed constructed wetland near 
Norai Khal, for Tejgaon industries, and common reed beds for textile 
industry clusters  

 Ongoing experimentation with waste minimization, settling ponds, and 
reed beds for the textile industry in Narsingdi, a collaboration of BEMP, 
DoE, and textile industry associations – this has produced positive 
results showing technical effectiveness and cost efficiencies; recent 
interest in combining CETPs with constructed wetlands in a “hybrid” 
system. 

Dhaka Solid Waste 
Management (DCC) 

 Included in the Prime Minister’s River Committee Report  

 JICA has been undertaking design work over the last year 

 Waste Concern has been experimenting with small composting facilities 
and is proposing larger-scale composting and methane recovery at 
Matuail;  

 Full funding still being sought. 
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logging is one of the major problems due to heavy rainfall in rainy 
season. The problem is mainly created by the lack of a proper drainage 
system and a well planned city development (Tawhid, 2004).  

6.2. Ground Water of Dhaka City 

Increased urbanization has a great impact on the water balance of the 
Dhaka city. Highly increasing demand of water supply has bad impact on 
the aquifer system of this region as the main water supply is dependent 
on the ground water.  Natural recharge has been also reduced by the 
various problems of the surface water.  Besides, the poor sanitation and 
waste and sewerage system contribute to the aquifer recharged with 
badly contaminated water from infiltrated rainfall and floods. As a result 
the groundwater table level is declining day by day (Fig. 25). It is 
declining in such a rate that it would be a great threat in the near future.  
In the Figure 25, the contour map shows the water table level and 

Figure 27. Water quality in the river and canal system around Dhaka , 2003-2004 
(World Bank, 2006). 
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direction of flow. The drawdown in the city core built areas is around 50 
meters below whereas in the peripheral areas near the rivers it ranges 
between 22 to 34 meters below the ground surface level (Talukder, 
2006). 

6.3. Institutional Authority and Responsibility 

The poor condition of the Buriganga river emerges to launch the “Save 
the Buriganga” movement in mid- 1990s with a collaboration of 
different NGOs and Government agencies (Table 9). The most focusing 
issues were encroachment of the Buriganga River and the pollution of its 
water including the public awareness. In 2004, the prime minister office 
reactivated the River Committee. This committee is constituted by some 
parliament members including Ministers. The committee is responsible 
to propose the necessary steps (Table 10) regarding water quality, flow 
and supply for water resource management (World Bank, 2006).  

Most of the proposals (Table 10) by the committee are not implemented 
yet. DWASA is still trying to figure out those issues with the 
involvement in discussion with a number of development partners. They 
are trying to get investment from the development partners for 
expansion of the Saidabad Water Treatment plant, improvement of 
water supply network service including sewerage network. The 
Government has requested to the World Bank to assist on the projects 
to improve water supply, drainage and sanitation and sewerage system. 
Industries are still polluting the surface water with impunity. There is no 
active enforcement of environmental conservation rules. IWM has 
identified several industrial clusters and effluent „hotspots‟ (Fig. 26). 
After identification of pollution hotspots there was no outline for future 
steps or solution. Water quality of the different surface water bodies 
around Dhaka city was carried out (Fig. 27) but no further steps or 
enforcement was seen to prevent pollution. The Government requested 
to the World Bank to assist for the reduction of pollution by industrial 
effluent (World Bank, 2006). A feasibility study of augmentation of water 
flow during dry season in the Buriganga River was carried out by IWM in 
2004. This project is not implemented yet. Certainly the project will 
improve the agricultural and navigational requirement including overall 
social, economical and environmental condition. Waste Concern, a non 
government organization is doing well in small scale of solid waste 
collecting from house to house in particular area and composting those 
to produce fertilizer and methane gas.  The Ministry of Industries should 
take initiatives to shift Hazaribag tannery industries to Savar installing 
Common Effluent Treatment Plant (CETP). The World Bank recently 
has planned to set up CETPs. In June 2009, Bangladesh High Court 
asked the Government to demarcate river boundaries by using pillar, 
demolishing all illegal structures and cleaning up all garbage dumped 
from inside the boundaries within May 31, 2010 and ordered the 
boundary wall construction, walkways and tree plantation within May 31, 
2011 (The Daily New Age, 26.06.2009). 

7. PUBLIC SURVEY ASSESSMENT  

This Chapter gives statistics provided by a citizen‟s survey concerning 
knowledge and opinion about the environment of the Buriganga River. 
The 170 surveyed participants exposed their own knowledge, 
expectation, beliefs mostly related to the environmental issue to the 
Buriganga River. The purpose of the survey was to investigate the 
general knowledge of the public and also to get the realistic data related 
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to the Buriganga River. It is important to get peoples ideas in the 
research as they have the real experience of observing the river for long 
times as the basic user. The distributions of the values for each variable 
of interest are explained in different graphical representation based on 
the survey participant‟s providing data on the questionnaire sheets 
(Appendix 1). 

7.1. General Features 

In total 170 persons were interviewed randomly at different location of 
the nearby Buriganga River area. These interviews were taken among all 
levels of people including illiterate people, but related to the Buriganga 
River water user. 

The duration of the participant‟s residence (Table 11) in the area is an 
important factor. Most of the participants lived in Buriganga area from 
10 to more than 25 years. 23% participants have been living there for 11 
to 15 years. Then 16 to 20 years duration group represents the 21% 
which is the second highest percentage.  

The biggest group of occupation of the participant‟s represents 23%, 
which is industrial workers including the workers of different factories of 
the area (Table 12). Students of different colleges and universities were 
one of the important participant groups, who participated with sincerity 
and did show a high concern about the research issue during the 
interview period. The group transportation defines the workers and 
related persons on both water and road transportation medium. Other 
occupation groups have also a significant percentage, representing 
different varieties of job holders including unemployed people. Only 2% 
were household workers, mostly housewives. 

Among the different income level participants most of them represents 
the middle income class group, whose monthly income 6,000 taka to 

Table 11. Duration of residence of the participants. 

Duration Intensity Participants Percentage 

Less than 1 year 9 5 

1-5 years 15 9 

6-10 years 30 18 

11-15 years 39 23 

16-20 years 36 21 

21-25 years 27 16 

More than 25 years 14 8 

Total 170 100 

Table 12. Occupation of the participants 

Occupation Participants Percentage 

Govt. Service 23 14 

Household work 4 2 

Business 21 12 

Industrial work 39 23 

Construction 13 8 

Agriculture 10 6 

Transportation (all medium) 14 8 

Student 25 15 

Others 21 12 

Total 170 100 
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10,000 taka (Table 13). One interesting matter of the survey has been 
noticed that all female participants were related with earning money. 
Even so, there were 4 housewives, who also have their side income 
sources with either making handicrafts or different batik at their leisure 
time. 17 female participants represent the highest 27% of the income 
level of monthly income range 8,000 to 10,000 taka per month, whereas 
the same range income level represents the highest 20% among male 
participants. 
Most of the participants were educated (Fig. 28). The highest percentage 
group among both the male and female participants have higher 
secondary education level. In Bangladesh primary education represents 1 
to 5 class level, secondary education 6 to 10 class level, higher secondary 
education 11 to 12 class level, graduate degree 13 to 16 class level, post 
graduate 17 to 18 class level. Most of the Graduate and post graduate 
participants were students and govt. service holder. It is important here 
that the least group represents the illiterate people. During the survey 
time most of the illiterate people showed no interest to take part in such 
type of survey. Education level enquiry is one of the important factors 
for this research survey as people‟s opinion and practical knowledge is 
related to the education level. Higher educated participants obviously 
have greater influence on the research work. Gender is another 
important issue (Table 14). So during the interview session it was 
considered to take interviews with almost the same percentage of male 
and female. But it was difficult to do as most of the female participants 
feel shyness to talk with unknown persons or do not feel an interest to 
talk with an unknown, as they have grown up within a rather 
conservative cultural system of Bangladesh.  For this reason the female 
participants were almost half than the male participants, though they 

Table 13. Different income group of participants. 

Income group  
Taka Per Month 

Male Female Total 

< 2,000  11 6 17 

2,001-4,000 17 6 23 

4,001-6,000 10 7 17 

6,001-8,000 20 12 32 

8,001-10,000 22 17 39 

10,001-15,000 10 5 15 

15,001-20,000 6 3 9 

>20,000 5 2 7 

No comments 8 3 11 

Total 109 61 170 

Figure 28. The graph shows different education level of the participants 
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took active participation during the interview time. Most of the male and 
female participants were in the age group of 26 to 33 years. 

7.2. Discussions 

The survey result provides opinion from the public of all types, classes 
regardless of gender. From the survey assessment it reveals that most of 
the inhabitants, as expected, are unsatisfied with the present condition of 
the river and its polluted water (Fig. 29). The finding of the survey 
suggests that most of the inhabitants suffer from several waterborne 
diseases and for this they are very much anxious to mitigate the 
Buriganga River problem.  About 70 % users are dependent of the river 
as a navigation mean. But due to lower flow of water they show their 
anxiety for future probable stopping of the river transportation. Many 
young people (50% of the participants) go to the bank of the river for 
recreation purpose with their friends and loving person. But those 
people are mostly inhabitants of the bank area. They require well 
developed recreation places solving the encroachment problem as well as 
pollution. The matter of anxiety that in spite of having severe pollution 
10% people still use this polluted water for their households may be a 
serious health hazards for them. About 35% of the participants often do 
their bath in the river.  

About 75% of the participants marked water pollution as the major 
problem (Fig. 30) followed by lower water flow (58%), reduction of 
fishes (50%) and drying up river (47%). Only 30% participants think that 
encroachment of the river is a problematic issue. They agree that they 
have lack of knowledge about encroachment of the river land. Some of 
them do not think it is the illegal matter, which reveals their lack of 
knowledge about natural resources.  About 85% participants observed a 

Table 14. Age group of the participants. 

Age Male Female Total 

18-25 20 12 32 

26-35 33 27 60 

36-45 27 12 39 

46-55 17 7 24 

56+ 12 3 15 

Total 109 61 170 

Figure 29. Different types of use of river resources of the participants. 
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decrease of water quality and 60% observed the color of water change. 
They said that the color of water is becoming dark black, which indicates 
the highly contamination level. About 70% of participants think the 
water quality has reached an extremely bad condition. Though it is 
polluted, 25% of participant use often this water in various purpose 
including household work, bathing, washing clothes etc.   

The survey result reveals that most of the participants have lack of 
proper knowledge about the rules and regulation about dumping waste, 
encroachment of the river water. They think that Government is not so 
strict and they never have seen any strong initiatives in those areas 
except some demolishing of illegal structures. But few days after a 
demolishing action the people challenge the authorities and they 
establish temporarily new buildings for commercial purposes like, shops, 
factories, poultry farms etc. But due to not having access of pure supply 
water many of them are bound to use the Buriganga River as they have 
no alternatives. About 20% of the participants marked in the 
questionnaire survey the requirement of pure water supply in those areas 
to ensure their healthy life. Most of the participants say that they rarely 
get fishes from the Buriganga River. At present this river has become 
more or less fishless. If fishes are available they only get Magur, Shoel 
fish‟s species living on eating dirty things. Inquiries also say that in 
previous time there were many river birds, but they have now 
disappeared. 

At the moment of the survey many of the participants got their 
awareness about saving the river.  They also expect a distinct river basin 
organization from government, which will deal with only Buriganga river 
issues. They mostly require implementing existing rules than proposing 
new one. 

8. PRESENT PLANNING AND POLICY INITIATIVES  

8.1. Government Activities 

In 1997, the Government of Bangladesh under the Department of the 
Environment formed a committee to promote „Save Buriganga‟ 
program. But it was just forming a committee, which did not implement 
any special activities. In 2002, the Government formed another 
committee named Taskforce which consists of 11 members of different 
profession including four ministers. The Taskforce was quite active 
compared to the previous committee and formulated 17 different 

Figure 30. Problems identified by the participants. 
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recommendations to save the river (Mir, 2005) of which the following 
five are most important: 

 Necessary steps to prevent encroachment on the river 

 Destroy all illegal construction work on the river bank 

 Water quality maintenance 

 To increase the river flow by regular dredging  

 A circular water way around the Dhaka city for better navigation. 

In 2003 the Taskforce decided to demarcate the river bank by 
implementing the above recommendations. Unfortunately most of the 
recommendations are still not carried through. The Government gave 
the power to two different organizations BIWTA and BWDB to 
implement the action plan and to restore the regular flow of the river to 
improve the navigation. In response of the action plan under the 
BIWTA authority, 576 illegal structures were destroyed out of identified 
648 structures since March, 2004 (Mir, 2005). After that these two 
organizations have operated several times to dismantle many illegal 
structures on the river bank area, but a few days later of the operation all 
the encroacher again established their illegal constructions in a temporary 
way, which virtually turned this operation into a „see-saw‟ game 
(Rahman, 2006). The Government has decided to move the Hazaribag 
Tannery industry out of the city area and to prevent further pollution to 
ensure all the necessary precautionary steps. All those industries 
established nearby the river were asked to introduce ETP (Effluent 
Treatment Plants) by 31 October, 2007. Unfortunately very few of them 
installed ETP. Some already had installed ETPs, but they are not 
utilizing them properly as it is costly. They just installed them for 
showing the authority. 

Recently The Buriganga River issue became political crucial due to media 
activities and some non government organizations regular activities to 

Figure 31. A boat procession on 5th August, 2000 by the Save Dhaka Save 
Buriganga movement (Source: The Daily star, 06.08.2000). 
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save this river. On 10 June, 2009 the Prime Minister declared to take 
necessary steps to protect all the rivers and to make a sustainable 
environment.  She formed a committee with her leadership to make a 
regulation plan for all the rivers for a sustainable environment and to 
protect environmental hazards. She also prioritized to dredge all the 
rivers to ensure the normal flow and remove the sedimentation. 

8.2.  Non-Government and Civil Society’s Activities 

A non-government organization named Bangladesh Paribesh Andolon 
(BAPA) has been playing a main role to save the Buriganga River 
arranging many campaigns for a long time (Fig. 31). It is also trying to 
bring awareness to the people using different media. In its campaign the 
main issues are to save the river by demolition of the illegal construction 
or structures nearby the bank, beautification of the banks, removal of 
wastes from the river bed, dredging the river bed regularly for 
uninterrupted flow of the river, applying the rules and implementing 
regulations to stop dumping the industrial wastes and finally to make a 
circular water way for transportation. BAPA has recently recommended 
taking necessary steps immediately against the responsible industries. It 
also gives pressure continuously on the Governmental Authority to 
implement an effective action plan and policy to protect the river (Iffat, 
2008).  

Though BAPA is a voluntary organization, its activities are important as 
it links with the civil society of different levels. Its mentionable activities 
are: 

 July, 2000, a meeting with civil society organizations 

 August, 2000, arranged a boat race on the Buriganga River with 
the campaign to save Buriganga ( Fig. 31)  

 May, 2009, organized a human chain on the bank of the river 
(Fig. 32) 

 Several times road rallies 

 Arranged several seminars and symposia. 

8.3. Media Activities 

The media comprises the printed media and the electronic media. Both 
media are active in the Buriganga case to save the river. Daily 
newspapers are playing a great role to bring awareness among the people. 

Figure 32. BAPA organized a human chain on the bank of the river (Source: The 
New Nation, 31.05.2009). 
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They publish many times problematic issues related to the Buriganga 
River. In this research work, these newspaper articles have been an 
important contribution to get comprehensive information and data and 
for the public review. Among these newspapers the Daily Star, the Daily 
Ittefaq and the Daily Prothom-alo are most important to mention. They 
provide many magnificent and scientific written articles regarding the 
River basin management. Besides, one private television channel named 
„Channel I‟ is contributing the lead role to bring awareness about the 
pollution of the river as well as encroachment of the river. The Daily Star 
and the Channel I recently have taken an initiative program together 
„Save Buriganga Save Dhaka.‟ 

8.4. Cleaning Up of the Buriganga River 

As the river represents the threats and emerging problems to the 
inhabitants of the Dhaka city it immediately requires the cleaning up of 
the river. In 2003, a Ph.D. thesis was carried out in Murdoch University, 
Australia by Alam (2003). According to him, at least five reasons are 
important for the cleaning up the Buriganga River. The reasons are: 

 Due to a highly civil society demand, including NGOs working 
in the area of the environment such as BAPA. 

 To introduce rules and regulations for the encroachers and 
polluters. 

 The knowledge and experiences of the Buriganga River cleaning 
up program can make easier to install the same program 
throughout the country where other rivers and lakes are 
threatened. 

 As ground water arsenic contamination is a great problem 
throughout most of the country. Thus the supply of drinking 
water has emerged as a major problem. Due to increasing 
population and high demand of domestic water, the water level 
is decreasing dramatically in this region. To solve the future 
water crisis, surface water utilization can be the first alternative, 
whereas Buriganga river water can play an important role for the 
inhabitants of Dhaka city. 

 To build up an environmentally sustainable integrated city 
planning including the issues of solid waste and waste water 
treatment and disposal, pure drinking water supply, drainage, 
tourism, recreation etc. to keep an ecological balance. 

Recently the Government has taken a decision to clean up the Buriganga 
River. In a meeting at Shipping Ministry at 8th December, 2009 the 
Government formed taskforce has decided that the authorities would 
launch  a program on 6 January , 2010 to remove the layers of polythene 
from the bed of the Buriganga river manually to free the river from the 
imperishable pollutants. It is necessary to maintain navigability and 
normal flow of the river. Dhaka WASA will have the responsibility to 
take measure to prevent hospital waste dumping from the Mitford 
Hospital and wastes from other sources. In the same meeting the 
Government decided that it would later commission excavators and 
other heavy equipments to cleaning up waste from the river and would 
also demolish concrete structures within the river area (The Daily Star, 
9.12.2009). 
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8.5. Increase of Buriganga River Flow 

The Institute of Water Modeling (IWM) has taken initiative to assess the 
increase of dry season flow to promote sustainability of the Buriganga 
River. The expert team of IWM has identified four possible routes to 
imply augmentation in the Buriganga River. It recommends the 
augmentation route through the New Dhaleswari-Pungli-Bangshi-Turag-
Buriganga Rivers. To give back the life to the Buriganga it is essential to 
increase the flow of water. The flow of water decreases dramatically 
during the dry season. In some places it is only 50 cubic meter per 
second (cusec). A possible solution to increase the flow of water of the 
Buriganga is to divert water from the Jamuna River. During dry season, 
Jamuna River has a minimum flow of around 3,500 cusec (Ershad, 
2009).  

The Bangladesh Water Development Board (BWDB) carried in 2004 out 
a feasibility study of the increase of the river flow and submitted a report 
titled "Augmentation of Buriganga flow by restoring silted up links with 
Jamuna River' to the Ministry of water resources for consideration. The 
augmentation project is based on the mathematical model calculation. 

The main advantage to increase the Buriganga flow is not only to 
increase the water flow but also to improve the quality of water to 
benefit irrigation, fisheries and navigation. It will improve the overall 
environmental, economical and social condition of the area. The 
augmentation will also provide increase of flow into Turag River and 
Tongi Khal, which will be fruitful for the irrigation purpose of the 
agriculture. 

8.6. Existing Policies 

The water management practices in Bangladesh were mainly introduced 
for developing the water resources in response to an increasing demand 
for the agricultural purpose and flood control. In 1996, A Flood Action 
Plan was formulated titled Bangladesh Water and Flood Management 
Strategy (BWFMS) which had the main focus on agricultural 
development without integrating with others sector and suggested to 
formulate a National Water Policy. The Government followed that 
recommendation and prepared a National Water Policy (NWPo) in 1999. 
In 2004, a new National Water Management Plan (NWMP) was 
formulated and approved by the Government which was the upgraded 
version of previous one (Ahmad, 2005).  

8.6.1. The National Water Policy (NWPo) 

The National Water Policy stated a framework of future water 
management would include the issues of basin-wide planning, public and 
private involvement, water rights and sector allocations, for water supply 
and sanitation, fisheries, navigation and agriculture. This policy addresses 
the issues concerning with the development and management of all sorts 
of surface and ground water in an efficient manner. Within this policy 
the first time the concept of River Basin Management was used, which is 
stated below from the National Water Policy, 1999: 

  „Work with co-riparian countries to establish a system for exchange of 

information and data on relevant aspects of hydrology, morphology, water 

pollution, ecology, changing watershed characteristics, cyclone, drought, flood 

warning, etc., and to help each other understand the current and emerging 

problems in the management of the shared water sources. 
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  Work with co-riparian countries for a joint assessment of all the 

international rivers flowing through their territories for better understanding 

of the overall basins' potentials. 

  Work jointly with co-riparian countries to harness, develop, and share the 

water resources of the international rivers to mitigate floods and augment 

flows of water during the dry season. 

  Make concerted efforts, in collaboration with co-riparian countries, for 

management of the catchment areas with the help of deforestation and 

erosion control for watershed preservation and reduction of land degradation. 

 Work jointly with co-riparian countries for the prevention of chemical and 

biological pollution of the rivers flowing through these countries, by managing 

the discharge of industrial, agricultural and domestic pollutants generated by 

human action. 

 Seek international and regional cooperation for education, training, and 

research in water management‟ (NWPo, 1999). 

8.6.2. Other Related Policies 

The National Fisheries Policy (NFiP), 1998 provides the development of 
the fishery sector and improvement of socio economic condition of the 
fishermen. The National Policy for Safe Drinking Water Supply and 
Sanitation (NPSWSS), 1998 aims to improve public health and a safe 
environment. In this policy pollution of surface water and ground water 
was included by requesting to reduce water borne diseases. In the policy 
the importance of public participation, NGOs, stakeholders and private 
organization‟s participation was realized and focused on. In 1992, there 
was another Policy regarding environmental issue named The National 
Environmental Policy (NEP) which highlighted on the improvement of 
environmental condition and ecological balance. There is no distinct 
water quality standard in Bangladesh.  

9. IWRM  IN BANGLADESH  

9.1. IWRM Implementation 

The need to adopt the approach of integrated water resources 
management (IWRM) is one of the most important discussed issues in 
the water sector over the last decades. IWRM is defined as “a process to 
improve the planning, conservation, development, and management of water, forest, 
land, and aquatic resources in a river basin context, to maximize economic benefits 
and social welfare in an equitable manner without compromising the sustainability of 
vital environmental systems” by the Global Water Partnership. 

IWRM mainly focused on the management of water and natural 
resources in a river basin context. It also requires the involvement of 
stakeholders with the river basin level. Different River Basin 
Organizations (RBOs) realizes the importance of the IWRM and trying 
to imply its principles in the basin level. 

In recent decades, many types of river basin organizations have been 
built up in various countries for river basins with different 
characteristics. Although the differences exist in the names of the 
different river basin organization, they have the same goal to operate 
IWRM principles in the basins. In Australia it is named as river basin 
committees, in United States as river basin authorities, in China as river 
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basin commissions, in France as river basin parliaments, in Japan as 
water resources public corporations and so on (NARBO Charter, 2004). 

There is a Network of Asian River Basin Organizations named NARBO, 
created in 2004 to ensure the same IWRM issues of Asia. Most of the 
Asian countries still do not practice IWRM in water resources 
management. Bangladesh governmental organization Joint River 
Commission has joined the NARBO Network group. 

The 2002 World Water Summit on Sustainable Development in 
Johannesburg recommended IWRM for all countries to stimulate a more 
sustainable approach. Bangladesh has recently adopted IWRM to 
manage its water resources. But Bangladesh has not yet any special 
principles for the River basin management to satisfy IWRM. From the 
initial stage, Government is overlooking the proper river basin 
management. 

9.2. Institutional Development of IWRM in Bangladesh 

In 1992, the Water Resources Planning Organization (WARPO) was 
formed under the Ministry of Water Resources of Bangladesh. It is the 
key organization to deal with the water resources planning and 
management of the whole country. WARPO also have mandate to 
outline for macro level planning for IWRM. This organization already 
prepared the National Water Policy 1999, the National Water 
Management Plan 2001 (approved in 2004), and the Coastal Zone Policy 
2005 and so on. The main responsibilities of WARPO: 

 The National Water Management Plan (NWMP); 
implementation process monitoring and impact assessment 

Figure 33.  Different systems Integration within IWRM. 



Land use Change Detection of the Buriganga River and its Water Management for Sustainable Environment  
 

 

45 

 National Water Resources Database (NWRD); maintenance, 
updating and dissemination 

  Assists other agencies in monitoring, investigations, research 
and  planning  

 Upkeep and update water resource assessments and 
management plan. 

Bangladesh Water Development Board (BWDB) is another government 
organization for planning and executing water resources projects. It is 
also responsible for the projects of river dredging, flood forecasting, 
river monitoring, ground water exploration and data collection requiring 
IWRM and following conservation of ecosystem. 

9.3. IWRM Challenges 

The main challenges of IWRM in Bangladesh have different dimensions 
due to its economical, political and geographical prospects.  According to 
Alam (2001), the challenges are summarized into five categories securing 
some principal objectives related to Bangladesh. 

9.3.1. Water Security for Food Production 

As Bangladesh is mainly an agricultural country, it requires secured water 
for its irrigation.  Irrigation is mostly dependable on ground water and 
has limitation due to the cost, quality and availability of ground water.  
To ensure water security and future food demand the challenges require 
utilizing surface water, and to set up an appropriate land and water 
management planning. 

Figure 34. Planning structure for water resources in the Netherlands (Alam, 2001) 
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9.3.2. Water Management for Poverty Alleviation 

As a developing poor country, all people do not have the ability to access 
pure water especially in village areas. The challenge requires proper 
management to have access and ensure availability of pure water to 
people with limited resources. 

9.3.3. Balancing Ecosystem 

Pollution of water from domestic and industrial wastes, destruction of 
the wetlands through urbanization and the salinity intrusion from the 
Bay of Bengal lead to imbalance of ecosystems while there is a need to 
take initiatives for sustainable ecosystem. 

9.3.4. Securing Water Availability 

Water availability differs in time and space. Cross boundary river requires 
upstream and downstream normal water flows regulation. In Bangladesh 
rainfall occurs mainly from June to October and rest of the time it 
suffers a dry period or very little rainfall. The challenge requires rain 
water harvesting policy, water reservoirs and dividing different 
hydrological zones ensuring the water availability throughout the year. 

9.3.5. Managing Risk Factors 

Different types of environmental disasters effect almost every year in 
Bangladesh. Floods, cyclones and storms are the main disaster. During 
summer time drought affects food production. Climate change affects on 
the southern part of the country and people become climate refugees. 
Arsenic contamination in the ground water is another natural hazard 
renowned in the country. Polluted surface water and excess withdrawal 
of groundwater risk future availability of pure water. 

Implementation of IWRM strongly demands to meet up above 
challenges and requires concrete policies. 

Figure 35. Proposed instituitional set up for Implementation of IWRM. 
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9.4. IWRM Integration of Different Systems 

According to the definition of IWRM, a proper integration system is 
necessary to meet up coordinated development and management of 
water, land and related resources to yield maximum economic and social 
benefit without jeopardizing vital ecosystem (Fig. 33). Alam (2001) 
divides this integration system in following way considering Bangladesh 
to meet up the requirements. 

a) Natural System 

It coordinates different natural system related to water resources directly 
or indirectly. 

 Integration of freshwater and coastal zone management 

 Integration of land and water management 

 Integration of surface and groundwater management 

 Integration of water quality and quantity management 

 Integration of upstream and downstream water interests. 
b) Human Activities System  

It includes integration of human oriented activities and services dealing 
with water resources. 

 Integration of stakeholders 

 Integration of water and wastewater management 

 Cross-sectoral integration 

 Mainstreaming of water resources 

 Vertical integration. 

Figure 36. Proposed different committees within the local water council for 
implementation of IWRM. 
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Alam (2001) describes cross-sectoral integration as coordination of 
different policies related with water resources such as the Fisheries 
Policy, the Agricultural Policy, the Environmental Policy, Land Policy, 
and the National Water Policy etc., on a common platform realizing the 
maximum environmental, social and economical benefits. Mainstreaming 
of water resources include development of government policies and 
planning of sustainable water resources and ensure participation of 
stakeholder as well as having privatization to have access proper 
consumption of pure drinking water and recycling water.  Through 
vertical integration he focuses on the decentralization of water sector. It 
also involves setting up regional organizations, leadership development, 
training of personnel and appropriate technology. 
It is important to focus on the basis of country, region and condition for 
the integration of different systems within IWRM. In Bangladesh 
perspective, floods and cyclone hazards are so frequent compared to 
other parts of the world. Erosional and tidal activities in the river are also 
active and differ from one region to other regions. Socio-economic 
conditions also differ from different countries. So a distinct modified 
IWRM policy is required to fulfill the natural resources management in 
Bangladesh perspective (Fig. 33). Lack of financial support can delay to 
achieve the success in the developing country like Bangladesh. The 
coordination of the state level and the local level is important factor to 
get the effective outcome from any type of managements. Planning 
structures in water resources of the Netherlands can be a good ideal 
example for it (Fig. 34). The Netherlands is one of the main countries 
contributing a significant role to establish the water sector more 
efficiently in Bangladesh. Every year many water professional are getting 
training from the Netherlands and Bangladesh Government also getting 
financial support from the Netherlands for establishing the IWRM 
approach. The national planning structure of the Netherlands has a good 
cooperation between the provincial administration and the municipality 
as well as between the municipality and the water boards. In this 
planning structure, local knowledge and experience including personal 
interest contribute vital support for planning policies in local, provincial 
and state level administration. It can be suggested that similar type of co-
operation can bring fruitful outcomes for planning water policies in 
Bangladesh perspective from state level to divisional level and local 
district level with different experiences and situations. A decentralized 
national water council should be set up where a good coordination is 
urgent with regional and local water council (Fig. 35). The institutional 
set up should make up with different stakeholders including NGOs, 
private sectors, RBO, water users, research groups and the Government 
authorities.  

Unfortunately in Bangladesh all the policies come as state level without 
considering the required local situation and experiences. For example, 
many of the districts‟ ground waters are highly contaminated with 
arsenic, which requires some extra planning, mitigation policies and 
concern for users rather than non affected districts. On the other hand, 
southern part of Bangladesh has problem with salinity intrusion and tidal 
effects, whereas the northern part suffers drought problem during 
summer time. For promoting IWRM implementation, local water council 
can act as the main base or heart of the total planning function. Hence 
the responsibility and institutional set up of the local water council 
should be well established and established on the basis of demands at the 
local level (Fig. 36). The strong activity of local water councils will lead 
to achieve the IWRM goal more quickly at local level and contribute 
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towards the national level achievement. The monitoring and evaluation 
team should have a regular reporting system of the local achievements to 
the regional and national water councils. On the basis of evaluation 
reports, national and divisional water council will support and provide 
policies for further achievement according to the local situation and 
experiences. 

10.  NECESSITY OF RIVER BASIN ORGANIZATION 

10.1. Importance of River Basin Organization 

A River Basin Organization (RBO) acknowledges the significant 
initiatives to implement IWRM and promote good water governance in 
river basin and transboundary river basin system. At present most of the 
countries are adopting these types of organizations for managing their 
natural water resources and becoming a significant tool for promoting 
sustainability. Many RBO‟s address the necessity to adopt an ecosystem 
based sustainable basin management, focusing on the river system 
services e.g. flood water storage, erosional control, water treatment and 
supply etc. Successful RBOs can provide social and economical benefits 
including local livelihood preservation and poverty alleviation in the 
basin area. Almost all RBOs have similar types of responsibilities 
depending on the required situation of different countries and regions. 
The major tasks of the RBOs relevant for Bangladesh are mentioned 
below: 

 Construction of reservoirs 

 Stop deforestation 

 Diversion of flood water 

 Embankments along the rivers 

 Early warning and  flood forecasting 

 Pollution control 

 River bed dredging 

 Aquatic life maintenance 

 Navigation control 

 Water use regulations 

 Regular monitoring 

 Sustainability of the environment. 

10.2. Problems of RBM 

On the way to organize River Basin Management (RBM) several 
problems create and hinder to achieve the goal. Most of the time 
problems occur within the organization coordination process and 
implementation process. Sometimes after having all the appropriate 
policies, fractionation of responsibilities does not work orderly. The 
following problems usually occur during the operation of river basin 
management: 

 Inflexible planning 

 Lack of data 

 Irregular monitoring 

 Failure to manage whole basin 

 Border conflicts at the basin edge 

 Weak coordination of management 

 Political influences and instability 

 Lack of public awareness. 
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All the problems of RBM are related with the social and institutional set 
up and planning, which can be improved by the best practices and a 
better decision-making process. 

10.3. Best Practices 

Best Practices of river basin management evolve with time and the 
composition of the organization and their roles and responsibilities 
according to the demand of time and situation of the basin. Hooper 
(2005) states two stages of good governance. The first stage is the 
creation of institutional environment relevant to the creation of river 
basin organization and the second stage is to develop institutional 
frameworks to implement management tools of RBO. He also 
mentioned three major attributes to good governance in RBM: 

 Enabling environment 

 Institutional framework 

 The management tools. 

10.3.1. Enabling Environment 

It includes mainly laws, investment and policies. It consists of fixing up 
goal, functional specificity, private sector involvement, legislative back 
up, problem scope specificity, stable democratic conventions etc. 

10.3.2. Institutional Framework 

It comprises the institutional set up and organizational arrangements, 
capacity building to practice for RBM.  This framework includes co-
ordination of different sectors, organization styles, governing rules 
structures, local and regional planning capacity, cross sectoral integration 
etc. 

10.3.3. The Management Tools 

It includes several specific tools for governance of river basin such as 
information accessibility, water pricing and demand management,   
accumulated data and monitoring system, effective community 
participation, public sector leadership, RBO leadership, realistic and 
flexible management etc. 

All these three attributes are the main pillar of any RBO. The success of 
the RBO also depends on their institutional framework, management 
tool and environment. Political stability is also a major element for the 
successful RBO. 

10.4. International Set up of RBM Taxonomy 

There are many basin organizations within a country or which cross 
international borders. Though they have different types of taxonomy, 
they have quite similarity with their role and function required by the 
particular region. The roles and responsibilities of different RBO have  

been changed from time to time by exchanging experiences between 
different RBO of different countries.  The major functions vary within 
some common responsibilities: 

 Natural Resources management and planning 

 Water allocation 

 Develop land and water governance 

 Monitoring, investing and coordinating river committees 

 Soil conservation 

 Navigation planning 

 Flood management 
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Table 15. Taxonomy of different typology of RBO of different country (modified 
after Hooper, 2005). 

 Type 
Authorization 
format 

Responsibility Example Location Basin size 

Advisory 
Committee 

Formalized 
organization in 
which individuals 
do planning and 
provide advice; 
Govt. hand over 
strategic planning 
to them 

Taking action plan and 
provide advice 

Dawson 
Catchment 
Coordinatin
g 
Association 

Queensland, 
Australia 

50,800 km
2
 

Authority Founded on 
democratic 
principles and 
framework of law  
includes relevant 
individuals and 
institutions 

Planning decisions at 
central or regional 
government level, set and 
enact regulations 

Niger Basin 
Authority 

Benin, 
Chad, Mali 
Cameroon,
Niger, 
Nigeria, 
Guinea, 
Burkina 
Faso 

2,273,946 
km

2
 

Association Organization of 
individuals and 
groups with 
common interest 

Providing advice, 
stimulating basin 
awareness, educational 
function and information 
exchange 

Missouri 
River Basin 
Association 

USA 1,372,700 

km
2
 

Commission Organization, 
instituted by  a 
formal statement 
of a command or 
injunctions by 
government 

Advisory and Education 
roles, monitoring, 
undertaking action plans, 
fulfilling goals, have 
regulatory  power, 
 

Great Lakes 
Commission 

USA and 
Canada 

765,990 
km

2
 

Council Formal group of 
experts, 
ministers, 
politicians, NGOs 
and lay people 

Pollution control, 
sustainable development, 
environmental 
improvement, integrated 
basin management 

Fraser 
Basin 
Council 

Canada 240,000 
km

2
 

Corporation A legal entity  
permitting a 
group of people, 
as shareholders 
(for profit 
companies) or 
members( non 
profit companies) 
to create an 
organization 

Setting objectives, 
Irrigation, water supply, 
drainage system, flood 
control, navigation, 
reforestation, control of 
soil erosion, industrial & 
agricultural development, 

Damodar 
Valley 
Corporation 

India 24,235 km
2
 

Tribunal Acts as a special 
court outside the 
civil and criminal 
judicial system 

Emphasis on bureaucratic 
decision making, provide 
water rights system, 
operating rules, cost 
recovery from the 
customers. 

Valencia 
Water Court 

Spain Several 

Trust A legal device 
used to set aside 
money or 
property of one 
person for the 
benefits of its 
citizens 

Undertake river basin 
works, develops and 
implements a strategic 
plans, build and 
strengthen partnerships 
between government, 
business and the 
community to enable them 
to work together to protect 
and restore the catchment, 
setting water quantity and 
quality guidelines. 

Hawkesbury
-Nepean 
Catchment 
Manageme
nt trust 

Australia 22,000 km
2
 

Federations A  collaboration of 
departments 
within one 
government or 
between state 
and national 
governments to 
establish and 
undertake actions 

Agreement on water 
sharing and water quality 
management, shared 
statement of intent, 
information exchange, 
shared policy development 
joint management of 
ecosystem. 

European 
Commission
- Directive 
on River 
basin 
Manageme
nt 

All of EU 
area 

Several 
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 Facilitation and conflict management. 

 Control quality and quantity of water. 
Barrow (1998) defines water resource management as a development and 
conservation approach that delivers: 

 Adaptation of basin wide program 

 Multi purpose development 

 A comprehensive regional development goal. 
Hooper (2005) provides taxonomy of RBO based on different types of 
RBO‟s of different countries. He divides nine types of RBO focusing on 
the factor of authorization (Table 15).         

10.5. Case Studies of Different RBOs 

10.5.1. French Basin System 

France has been operating the most stable modern river basin system 
since the 1970s. The RBO system is built up based on the participation 
and arbiter function between the users and polluters and investors. At 
the initial stage the six regional French water agencies started as funding 
agencies intended as intermediators between water users, polluters and 
treatment operators. They were authorized to collect revenues from 
water extractors and polluters and invest in different water quantity and 
quality improvement projects reallocating the revenues from charges. By 
using this reallocation method the agencies can manipulate and integrate 
the management.  

An interesting matter is the „Water Parliament‟ which is composed of 
representatives of the state, local governments and the water users. Two 
third of the seats are reserved for the elected officials of local 
government and users. French mayors and communes elect 

Figure 37. French System (Priscoli, 2001). 
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representatives to take a seat in the „Water Parliament‟. The parliaments 
are responsible to prepare a master plan for the basin named SDAGEs 
(Schéma Directeur d'Aménagement et de Gestion des Eaux). In addition 
to the regional „Water Parliaments‟ there are local water committees 
which consist of 50% by local government members, 25% by state 
representatives and the rest 25% by water users, riparian owners, 
professional organizations and related associations, which prepare local 
SDAGEs. The French system (Fig. 37) provides the clear authorization 
line up and a stable framework. It is remarkable for its direct 
participation of users, regional river basin districts and local management 
within the centralist government administration (Priscoli, 2001). 

Figure 38. Marray-Darling Basin Ministerial Council structure (Source: 
www2.mdbc.gov.au, accessed on 27.02.2010). 
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10.5.2. The Murray Darling Basin Commission (Australia) 

The Murray Darling River Basin is one of the largest river basins of the 
world covering more than 1 million square kilometers of Southeast 
Australia.  Before establishing the Basin Organization, there were several 
problems related to the river basin including deteriorating water quality, 
reduced flow in the river, navigation problem, collapsing river banks, 
declining fish and aquatic creatures, discharging effluent into the river, 
salinity problems and outbreaks of the blue green algae. 

In the initial stage of the basin commission during 1990s there were 
lacking between the state and the commission in integrating the 
management of the basin water and resources in a sustainable way. The 
basin initiative started as a institutional partnership between the 
community and the government to provide effect of the 1992 
Agreement which states as, „...to promote and coordinate effective planning and 
management for the equitable, efficient and sustainable use of the water, land and 
other environmental resources of the Murray-Darling Basin.‟ 

The main focus was then established to obtain a long-term sustainable 
future of the basin and its resources. The objectives of the organization 
have built up to coordinate and provide effective management and 
planning for an efficient and sustainable use of the basin land area, water 
and environmental resources (Priscoli, 2001).The main important feature 
of the Murray Darling River Basin organization is the institutional 
community framework (Fig. 38) and their responsibilities. 

The Murray-Darling Basin Ministerial Council (Ministerial Council) is the 
top authority to provide the policy and implementation direction. The 
main activities of the council are to determine and consider major policy 
issues regarding the resources of the Basin including land, water and 
environment. The council develops and empowers appropriate measures 
to reach goal of the agreement.  

The community advisory committee assists the initiative by circulating 
within local basin communities, Council‟s decisions in an appropriate 
way which provide clear and easy understanding of the basin issues. The 
committee advises on policy development processes, effectiveness and 
the natural resources management strategies which have been referred by 
the Ministerial council or Murray-Darling Basin commission. The local 

Figure 39. Lerma Chapala Basin Council Approach (Mestre, 2001). 
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basin communities identify and provide definition of local problems, 
investigation different options and planning draft with implementation 
schemes. The Murray-Darling Basin commission is mainly responsible to 
advise the Ministerial Council in the following way: 

 Basin‟s natural resources planning, development and 
management 

 Develop measures for the utilize of Basin‟s natural resources in 
equitable, efficient and sustainable way 

 Coordinate of different measures implementation. 

10.5.3. Lerma Chapala River Basin Council (Mexico) 

The water related issues of Mexico are operated under a sole federal 
water authority named National Water Commission (NWC) since 1989. 
The main function is to deal with water allocation, water rights, use, 
infrastructure and project work. In 1992, new National Water Law 
(NWL) strengthened the NWC. In 1994, several water planning and 
water rights were issued and twenty four river basin councils were 
established. At present Mexico have twenty five river basin councils, six 
basin commissions, two basin committees and thirty eight groundwater 
technical committees. The river basin councils coordinate different 
government institutions and consult with social organizations and users 
(Fig. 39). The main and primary tasks of the river basin council were 
coordinating different sectors, maintaining its resources, developing legal 
instruments, planning and allocating policies.Lerma Chapala River Basin 

Figure 40. Lerma Chapala Basin Council structure (Mestre, 2001). 
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area is situated in one of the richest and commercial areas of Mexico. In 
the early 1990s, the basin suffered with poor water quality, water crises, 
environmental deterioration, irrigation water crises, flood and so on. In 
1993 the Lerma Chapala River basin Council was built under the 
National Water Law. In this council users can interact with the 
government decision groups at various levels (Fig. 40 and Fig. 41). 
Stakeholder participation was encouraged strongly. Though the council is 
consultive, it can raise questions, provide proposal and approve decisions 
officially. The „Technical Groundwater Committees‟ in Spanish is named 
as COTOS. 

The regulation of 1997 under the law of National Waters defines the 
objective and structure of the river basin councils and enforces to 
develop, implement, update and evaluate the planning of the river basin 
with the participation of the appropriate authorities and users. Article 13 
of the National Law states, 

“following a decision by its Technical Council, the Commission (CNA) shall 
establish basin councils to coordinate and liase with the Commission, federal, state 
and municipal departments and agencies; and representatives of users of the 
hydrological basin in question, with a view to formulating and implementing programs 
and actions to improve water administration, development of water infrastructure and 
the respective services, and the preservation of basin resources. Within the scope of the 
basin councils, the Commission shall agree with the users on any temporary 
limitations to existing rights in the event of emergencies, extreme scarcity, over-
exploitation or declaration of protected areas.  In such circumstances, residential use 
shall have priority” (Anon, 1997). 

The main reason to discuss about and to choose Lerma Chapala River 
basin is its complex performance. While the Murray Darling river basin 
committee is working successfully and implementing all the policies 
according to the plans, the Lerma Chapala River Basin is not successful 
yet compare to that.   Though it has an organized institutional 
framework and planning laws, the majority of the different 
implementation operations are not yet functional in practical purposes 
(Cecilia, 2005). The best practices of the governing plans have some 
lacking that makes this basin council lengthy process to achieve the 
goals. In case of Bangladesh it is important to consider this type of river 
basin which is not achieving satisfactory targets within time set up. In 
previously, many policies and regulations have been issued in Bangladesh 
which has still good value but vast majority of them are not functional 
properly or yet to operate due to lacking of governing process. 

10.6. Recommended Setup for RBO 

10.6.1. Setting Principles 

Every RBO should have some principles and functions for management 
depending on the objectives and the existing condition of that particular 
river basin. These generic principles make easy to outline the way of 
implementation. Hooper (2005) points out nine principles after 
evaluating several river basin organization case studies. These are given 
below: 

 Principle 1: Engagement of and ownership by relevant decision-
makers 

 Principle 2: Improved river basin management design 

 Principle 3: Application of diverse institutional arrangements 

 Principle 4: Clear definition of the role of the RBO 

 Principle 5: Strong river basin advocacy 
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 Principle 6: Prioritizing actions 

 Principle 7: Accountability 

 Principle 8: Local government partnerships for effective 
implementation 

 Principle 9: Integrating functions for coordinated river basin 
management. 

For example, Murray Darling Basin committee has set up their principles 
in the following way: 

 Integration: water and other environmental resources 

 Accountability: wisely managing resource and reporting to 
partners 

 Transparency: outcome and expectation of each partner 

 Effectiveness: earning from success and failures and improving 
actions 

 Efficiency:  Maximizing benefits and minimizing cost 

 Full Accounting: considering the cost and benefits 

 Informed decision making: appropriate, available and 
improved knowledge  and involvement of indigenous people 

 Learning approach: learning from failure and success and 
exchange experiences. 

10.6.2. Setting Goals and Targets 

Setting relevant and realistic goals is the most important tasks that are 
needed to achieve implementing the plan and policies. Most of the RBO 
has almost the same goals although it depends on the region and country 
and the existing condition of the basin. Some common goals of different 
RBO‟s are mentioned here: 

 Sustainable rivers 

 Sustainable ecosystems 

 Sustainable environments 

 Active regional communities and users participation 

 Ecologically sustainable industries 

 Smooth navigation 

 Fulfill demand of water supply 

 Water treatment and reuse 

Figure 41. Lerma Chapala Basin water users assembly (Mestre, 2001). 
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 Environment friendly recreation places 

 Improve water quality and quantity. 
It is essential to fix the targets and its time table. Time frame can be 
short or long term. Target should fulfill the requirements to achieve 
the sustainable river basin. Targets must provide a meaningful, time 
bound management actions and have a clear reflecting outcomes of 
the healthy basin. Each year outcomes of the targets should evaluate 
and take action for appropriate cases. For example, the targets set up 
by Murray darling Basin committee is shown in the figure 42. 

10.6.3. Setting Responsibilities 

Responsibilities setting are the main task of RBO on which the success 
or achievement is dependent. It might differ from different RBOs due to 
the condition and regions of the basin. Although most of the RBO has 
some common responsibilities following IWRM approach. For the 
Buriganga River basin the following responsibilities can be appropriate 
to fit IWRM criteria: 

a) Water Supply 

 Ensure the local supply demand 

 Encourage the proper use of water in municipal, 
domestic, industrial, agricultural and recreational 
activates 

 Ensure sustainability of water sources 

 Reuse of water after treatment 

 Manage consumptive water use 

 Ensure the normal flow of water. 
b) Water Quality 

 Ensure the standard water quality 

 Regular monitoring of physical, biological and chemical 
properties of water 

 Protect from pollution from different sources including 
sewage, municipal and industrial effluents 

 Construct treatment plant for municipal water supply 

 Establishing different stations for monitoring  and 
collecting data 

 Develop and  implement plans and projects for the 
quality water 

 Introduce the polluters pay principle. 

Figure 42. Targets set up by Murray Darling Basin committee (Source: 
modified from www2.mdbc.gov.au, accessed on 27.02.2010). 
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c) Sustainable Ecosystem 

 Regular data collection about biological resources 

 Regular monitoring of the ecosystem and assessment of 
environmental effects 

 Protect from deforestation 

 Provide policies of land use 

 Bring awareness of the people 

 Control encroachments on river banks. 
d) Flood control and forecasting 

 Introduce latest flood forecasting and warning system 

 Regular use of GIS 

 Protective floodplain management practices 

 Create flood protecting reservoirs 

 Regular clearing up of river bed. 
e) Coordination, Cooperation and Public Information 

 Support uniform water policies 

 Coordination of different environmental sectors 

 Cooperation with local, regional and central administrations  
with users 

 Ensure availability of information access for users 

 Increase research work and education at school levels 

 Involve public and non government organizations. 

f) Improved navigation 

 Ensure  smooth navigation 

 Management of navigation policies in a sustainable way. 

10.6.4. Evaluating Performance 

The performance of an existing river basin organization mainly depends 
on how well it is organized and its effective outcomes (Fig. 43). The 
sustainability is related with the best performance of a RBO. The 
response of different natural environmental issues portrays as the 
indicators of the basin ecosystem sustainability. The approach to 
measure performance of a sustainable RBO might stimulate different 
environment and management tools. The main challenge is to create 
indicators that can measure and compare the existing condition and 
effectiveness of each element of the process. The indicators are mainly 
related with the data access and fruitful interpretation. Important 
components of a performance assessment are: 

a) Achieving goal and targets 

 Scale of achievement 

 Time limitation 

 Review outcomes. 
b) Institutional set up and governing mechanism 

 Coordination system 

 Outcomes from each level  

 Information and data sharing availability 

 Schedule meetings. 
c) Policies and programs 

 Lacking of proper policies 

 Implementation success of policies 

 Efficiency of mechanism tools. 
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d) Action plans 

 Success of ongoing action plan 

 Integration of plans with other.  
e) Relationship with partners 

 Ensure of all partners efficient engagement 

 Active role of capacity. 

  

Figure 43. RBO setting outline (Source: modified from IDRC, 2009) 
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11. DISCUSSIONS AND RECOMMENDATIONS  

As Dhaka firstly started to build up near the bank of the Buriganga, still 
the river has the great impact and importance on the inhabitants of the 
Dhaka city. To promote sustainability in the environment of the Dhaka 
city for its inhabitants it is essential to concentrate on the surrounding 
river system of the Dhaka, especially the Buriganga. To ensure a 
sustainable environment and to save the river in short and long-term 
river saving programs need to be started, which can be formulated to 
protect further water pollution by for instance implementing laws to 
protect from dumping of solid and liquid wastes. Sewerage waste water 
should be treated with the appropriate treatment plants. For this, new 
waste and sewerage water treatment plants with modern techniques 
should be installed in new locations in the Dhaka city. As Hazaribag 
tanneries are one of the major pollutants, these should be shifted from 
the existing place to far away from the river and make strict regulation to 
prevent further pollution in the new area.  All industries situated near the 
river bank area should stop the dumping of all types of waste. 
Government should force all the industries to install and use ETPs. The 
Government should take strong steps to implement the existing laws.  

Figure 44. Physical problem tree for the Buriganga River. 
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No further new industries should be allowed to establish within 500 
meters from the bank of the river. Cleaning up the river bed including 
the polythene layer is an emergency duty of the Government to save the 
river and reduce the poor quality of the water. One after another 
committee or rules in every year can not bring the success of the saving 
Buriganga program until it starts to take measures. As all the causes for 
polluting and dying of the river are identified (Fig. 44), it is not 
acceptable to make any delay to implement the existing regulations any 
longer. The more delay to implement any action plan, the more the 
chance for the dying the river, including an unbearable situation. 

The poor city master plan is one of the major reasons that have allowed 
polluting the water. All the city drainage system are connected with the 
nearby lakes or canals and finally with the rivers.  This drainage carries a 
lot of grey and black water from different household and industries, 
which pollutes the water. This drainage should not be connected with 
the river or lakes or canals. If connected it is obviously recommended to 
pass through all those drainage waste water into treatment plants and 
then allow discharging the treated water to the river. Dhaka city also 
represents a poor and unplanned domestic sewage system.  The sewage 
water must be treated with the treatment plant. New treatment plants 
should be established for the increasing demand.   Sewage water also can 
be harmful for the ground water, which is recharged by natural 
infiltration and storm water. Dhaka City Corporation or Government 
should immediately ensure the set up of a planned drainage and sewerage 
system for the city dwellers. Septic tanks of the sanitary sewage system 
should be regular practice when households are not connected to the 
sewerage network. The physical problem tree for the Buriganga River is 
created and has shown in the Figure 44.  

Cleaning up the river bed by dredging is essential. The Government 
must keep a special budget for dredging as it is an expensive method.  
The circular waterway navigation program can bring up the river as an 
important transport route and economical zone, but at the same time it 
should be ensured to not discharge all waste products including burnt oil 
from the riverine vehicles. The shipyard also should maintain the rules 
for not polluting the water. 

Buriganga flow augmentation program needs to have more detailed 
assessment to judge its feasibility. Of course it‟s a good idea to increase 
the flow of Buriganga from the Jamuna River in the dry season. But in 
fact in dry season, the Jamuna River also carries less water than its 
regular flow. It can be easily identified, if anyone passes through the 
Jamuna Bridge during dry season. When the Jamuna River becomes in 
dry condition it has many bars in the middle of the river. So it‟s 
questionable to divert water in particularly that time. Besides a diversion 
needs to consider the environment, ecological and economical effect as it 
relates with a huge budget.  

GIS is a modern technology to monitor and detect land use change 
between different time periods. It helps to predict future hazards or 
environmental threats, which can be solved early by using GIS 
methodology. It is highly recommended that regular monitoring with 
satellite images can easily help to detect probable changes of the river. 
For any river basin nowadays it is an essential technology to get up-to-
date data without going survey in the field area. Besides, different 
gauging stations, automatic monitoring camera can be installed in several 
places with regular patrol monitoring (Fig. 45).  
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A scientific river basin management approach (Fig. 46) is urgent in order 
to save the Buriganga River which may include: 

 Regular Monitoring: water quality, pollution level, identify 
pollution sources 

 Land use change detection: introduce GIS to detect changes of 
river course, building up of new channel bar, encroachment of 
building structures 

 Data analysis and Modeling: based on the accumulated data, 
different models give the prediction for example flood 
forecasting 

  Policy making: create  an institutional policy, laws including the 
IWRM approach 

 Implement existing laws 

 Invest in sewerage and waste water treatment plant 

 Promote public awareness, involvement  of stakeholders and 
institutional education 

 Stimulate integration of different sectors. 
It is highly recommended to implement IWRM objective in the 
Buriganga River basin area, although in South Asia IWRM 
implementation programs in local river basin level is not so active or 
newly created. To get the real practical experiences on IWRM it is 
needed to learn from other developed countries or neighboring countries 
successful river basin committees. Thus gaining experiences of different 
basins can make ease to practice IWRM in river basin level. 

11.1. Summarized Planning and Management Measures 

Below is a list of the planning and management measures that should be 
highlighted by the responsible authorities. For many of the measures 
immediate actions should be taken. 

Figure 45. Proposed collecting information and monitoring system. 
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a) Divert all effluents and sewage from entering Buriganga. A new 
dumping site should be located for all types of solid wastes, 
sewage and effluents. 

b) Establish and improve recreational places along the River bank 
for the people. 

c) Introduce levies on polluters for untreated effluents and solid 
waste dumping. 

d) Augment flow from another river in the dry season. 
e) Improved and good planned river ports should be established in 

specific locations. 
f) River bed should be cleaned regularly by dredging program. 
g) The involvement of civil society is important. 
h) River banks should be concreted to protect bank erosion. 
i) River bank line should be marked and protected. 
j)  All structures and construction should be far from the bank 

area. 
k) Need for regular monitoring for water quality. 
l) Need for have regular monitoring on river water level. 
m) All industries should be shifted into specific industrial location 

far from river. 
n) Media can act a special role to make people aware and mount 

pressure on the government. 
o)  Awareness is necessary among the people living in the vicinity 

of the river 

 about the pollution of water e.g. not throwing garbage 
to wetland 

 about water resources management and related 
problematic issues 

 about existing laws 

 about causes of pollution and effects. 
p) Brickfields should be destroyed within the river area. 
q) Establish new research and courses regarding water resources 

issues at university, government or private organizations. 
r) Improved flood forecasting and warning system. 
s) Use of GIS based methodology to detect land use change. 
t) Implement IWRM in the management. 
u) Every river basin should be distinctly identified and should form 

a river basin management committee. 
v)  All existing good policy‟s related to water issue should be 

implemented. 
w) Introduce an integrated policy to promote sustainability for land, 

water and environment including the followings: 

 Preserve wetlands, all rivers 

 Preserve the ecological balance 

 Involvement of public participation and stakeholder 

 Ensure the easy access of pure water for all 

 Efficient land use and management 

 Initiate co-ordination with different sectors 

 Differentiate industrial zone and laws adapting to 
pollution sources. 

11.2. To Promote Sustainability of the Environment 
If the river will get back the previous life of normal flow of water with 
no or reduced acceptable pollution it can provide a sound and 
sustainable environment for the city dwellers. Different stakeholders‟ 
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representation and active participation with coordination of the effective 
water management is highly recommended (Fig. 47). To promote change 
and the sustainability of the present conditions of the environment the 
following criteria are mostly related and should be considered: 

11.2.1. Water Quality for Health 

The most important criterion for the sustainability of the Buriganga 
River is its water quality. To ensure public health as well as all the 
dependent flora and fauna as user of the water should be risk free from 
the pathogens and hazardous substances. It also includes the aspects of 
hygiene, nutrition level of the water and the livelihood of the users. 

11.2.2. Environmental Issue as a Natural Resource 

Environmental aspects are one of the major criteria for the sustainability 
of the Buriganga River as a natural resource. It includes water treatment 
process, water supply to the city dwellers, recycling and reuse of waste 
water. It also integrated with support of the organic material to 
agriculture of the nearby area, which is dependable of the water of this 
river. Tree plantation along the banks to increase and improve the 
natural levee can be an important aspect for the sustainability of the river 
area, which also can protect from land erosion and flood during rainy 
season. 

11.2.3. Financial and Economical Issues 

It includes the user capacity to pay for water supply, sanitation system 
and water allocation. It is also related to the maintenance and necessary 
investment like cleaning up, dredging system, monitoring process, 
maintaining quality water, embankment construction etc. It will be also 

Figure 46. Schematic representation for proposed management of the 
Buriganga River basin. 
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important if the bank area is created as recreation area which can bring 
funds additional for the river management system.  It will be beneficial 
by increasing productivity of the agriculture with subsistence economy, 
new employment opportunity, health system improvement and reducing 
the environmental risks. 

11.2.4. Socio-cultural and Institutional Aspects 

This criterion evaluates the socio-cultural acceptance, convenience, 
public participation, gender issues, impact of human dignity, improving 
agriculture as bringing food security. Institutional aspects include the 
creation of the legal framework of the river basin management system 
and the efficient institutional model settings. The universities and related 
institution should include the issues among the students and the trainee 
to bring awareness and efficient knowledge. 

11.2.5. Technology Involved 

It incorporates the appropriate and latest modern technology for the 
river basin system such as dredging method, transportation system, 
modeling of water quality, level, flood monitoring, introducing GIS to 
detect the change of the river course and land use, new methods for 
monitoring system, new and efficient technology for water reusing and 
treatment process, providing new solution for the water drying of the 
river and the decreasing level of ground water nearby area, construction 
of bridges and culverts across the river and the method to build 
embankments. 

Figure 47. Proposed effective management by different stakeholders. 
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12.  CONCLUSION  

Buriganga River has enormous significance to the residents of Dhaka 
City, including water supply, navigation, recreation and flood control. 
The incredible increase of population over the last few decades has 
created great environmental problems with a mounting disposal of solid 
waste, sewage and drainage problems. The hydraulic properties of the 
Buriganga River have been dramatically disrupted due to extreme 
reduction of its flow and grabbing of the banks and rigorous pollution 
due to human waste, industrial garbage and solid waste dumping. Thus 
Buriganga poses serious environmental threats to the Dhaka city‟s 
sustainable environment. 

By using GIS tools it is revealed that the first risk to be considered is the 
amount of decreasing water which is putting a threat on the life of the 
Buriganga River as well as the whole ecosystem of the surrounding 
region. The second hazard is decreasing vegetation due to the growing 
up of built up area and river land area conversion to agricultural field.  

The Buriganga River is now highly polluted. At present the river is 
considered as dumping grounds of all types of waste including clinical, 
industrial and household wastes, industrial effluents, and discharge of oil 
from river vehicles. Besides many dishonest people has built up their 
illegal structure by encroachment of the river land area. As a result the 
river has been narrowing by decreasing its normal flow of water level and 
finally become a dead river. 

Due to the severe pollution and loss of normal flow water of the 
Buriganga River environment, social and economical impacts have 
become serious. These constitute great natural resources threats and 
health hazard risks for the inhabitants of the nearby area. Bangladesh 
Government is also facing lower income growth, which delays an 
advance in its economical growth. 

The author‟s interview has shown that 70% of the residences are 
dependent on cheap transportation by the Buriganga River. About 75% 
of the interviewees marked water pollution as the major problem 
followed by lower water flow (58%), reduced of fishes (50%) and drying 
up river (47%). It is a matter of great anxiety that 20% are dependable on 
the water for household consumption during dry season, when their 
home tube well cannot provide groundwater. Most of the participants 
agree that they have lack of knowledge about dealing with natural 
resources, laws and policies of the Government. They suggest the 
enforcement and implement action of existing Government policy rather 
than propose new one. 

It is a matter of hope that some non Government organizations like 
BAPA have taken many effective activities in recent time to create 
awareness among the people to save the Buriganga River. These 
activities compelled related Government authorities to react. Nowadays, 
the Bangladesh Government is eager to solve the Buriganga problem and 
has promised to dredge the whole river to remove polythene layer as well 
as deposited sediments. But in most of the cases Bangladesh 
Government just makes policies, but it never has implemented those. 

During the research work it has become very urgent to set up any kind 
river basin organization in Bangladesh. Unfortunately there is no policy 
coordination body at national level. In the National Water Policy 1999 
for the first time the term river basin management appeared but only 
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defining some common issues of river problem focusing on floods. No 
IWRM implementation policy is practiced at all in the country. 

It is highly recommended that to promote a sustainable environment in 
the Dhaka city area and a healthier life of its inhabitants, it is essential to 
save the surrounding river system, especially the Buriganga River. An 
integrated river basin organization is highly necessary to achieve a 
coordinated and comprehensive approach to save the river. 
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APPENDIX 1

Questionnaires 
1. Where do you live in? 
2. How long time are you residing in this area? 

 Less than 1 year 

 1-5 years 

 6-10 years 

 11-15 years 

 16-20 years 

 21-25 years 

 More than 25 years 
3. Do you use this river‟s water? 

 direct use 

 Indirect use 

 no use 
4. How do you use this river and it‟s water? 

 Navigation 

 Washing 

 Household work 

 fishing 

 Recreation 

 Water Collection 

 Dumping garbage 

 Irrigation 
5. How often do you use this river‟s water? 

 Daily 

 Weekly 

 Often 

 Rarely 

 No use 
6. Are you concern about the environment problem related to 

Buriganga River? 

 Water pollution 

 Water quality 

 Untreated Effluents 

 Reduce of fish and flora and fauna 

 Losing beauties of the river 

 Navigation problem 

 Lower water flow 

 Encroachments 

 Recreation place problem 

 Drying up of river 

 Grabbing of river 

 Related environmental problems 

 Not Concerned 

 others 
7. Have you observed any change of this river? 

 Rapid change 
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II 

 No change 

 Little change 
8. Have you observed any change of its water quality? 

 Improved quality 

 Decrease quality 

 Changes of color 

 No change 

 Dramatic change 
9. What is your opinion about the quality of the water? 

 Good 

 Bad 

 Not bad not good 

 Very Good 

 Extremely bad 

 Don‟t know 
10. What causes the degradation of water quality of the Buriganga 

River? 

 Untreated industrial effluent in to river 

 Riverine vessels oil 

 Sewage disposal in to the River 

 Solid waste dumping 

 Illegal encroachment 

 Lack of enforcement of law  

 Lack of proper rules and regulations 

 No impact is seriously 

 Others 

 Don‟t have any idea 
11. Are you satisfied with this water? 

 Yes 

 No 
12. Have you face any physical problems within 6 months? How 

often? 
13. If yes, what types of problems? 
14. Do you think that this polluted water causes for those diseases? 

 Yes 

 No 

 May be 

 Don‟t Know 
15. Why do you use this water in spite of pollution? 

 No alternatives 

 Scarcity of water 

 Just use 

 Don‟t think polluted 

 Closure to  use 
16. Have you caught fish here any time before? 

 Yes 

 No 

 Rarely 

 Often 
17. Do you catch fish here now? 

 Yes 
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 No 

 Rarely 

 Often 
18. Which types of fishes were available here? 
19. Which types of fishes are available now? 
20. Using the water or river land area can be caused for the 

followings. Do you agree or not? 

 Health problems 

 Loss of fisheries 

 Lack of recreational sites 

 Flooding 

 Water scarcity 

 Loss of earnings 

 Agricultural problem 

 Navigation problem 

 No effect 

 Others 

 No idea 

  
21. Do you use transport on this river? 

 Everyday 

 Often 

 Rarely 
22. What does the fishermen and boat rider do now? 
23. Are they changed their professions? 

 Yes 

 No 

 Don‟t know 
24. Is there any economic condition development surrounding this 

area? 

 Yes 

 No 
25. Is there any life style changes and improvements? 

 Yes 

 No 
26. How much is the differences between the salary of the changes 

life styles? 

 Effective 

 Not too much 

 Same condition 
27. How important is this river for you? 
28. How this river affect in your life or family? 
29. How do you expect from Govt. for saving the River? 

 Good water quality 

 Good recreation place 

 Good navigation facilities 

 New rules and regulation 

 Effective River Basin Management  

 Implementation of existing rules 

 Remove illegal structures 
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APPENDIX 2 

Currency Equivalent 
Currency Unit in Bangladesh = Taka 

1 US$ = 69.52 Taka 

(As of August 15, 2010) 

 


