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Abstract: There existed a large number of water bodies including rivers, Khals, lakes and low-lying areas in Dhaka, a thickly 
populated City and capital of the country. The water bodies played important roles on the natural environment of the City including 
its drainage system. Due to various natural and human induced reasons, the wetlands of the City have been shrinking with the 
passage of time. This study makes an attempt to identify the urban wetlands, emphasizing on the extent of their changes and 
subsequent impacts on physical environment of the area. For ascertaining the land-use pattern of the City, this study uses 
topographical map (Toposheet of 1960) and satellite images (Landsat TM, 1988 and ALOS VNIR, 2008). It also uses remote sensing 
and GIS based software (e.g. Arc GIS, Erdas Imagine) for this purpose. Statistical analysis has been carried out in order to process 
and analyze the data. The study observes that the wetlands of Dhaka city are changing very quickly. In 1960, the total area of water 
bodies and lowlands were 2952.02 and 13527.58 ha, respectively. Whereas in 1988, the total area of the same decreased to 2103.62 
and 12717.73 ha, respectively. This deteriorated further, occupying an area of 1990.71 ha in 2008 which indicates that the lowlands 
continued to decrease. Thus the water bodies and lowlands decreased by 32.57% and 52.58%, respectively during 1960 and 2008. 
This changing trend of wetlands makes the drainage system of Dhaka City vulnerable, creating water logging problems and their 
consequences. Land filling and encroachment were recognized to be the main reasons for changing wetlands in the City. 
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 mvivsk: XvKv evsjv‡`‡ki ivRavbx Ges me‡P‡q Rbeûj kni | XvKv kn‡i †QvU-eo wg‡j AmsL¨ Rjvkq wQj, †hgb- b`x, Lvj, n«̀ , wbgœf~wg BZ¨vw`| GB mKj 
Rjvkq XvKv kn‡ii wb®‹vkb e¨e¯’vq (Drainage system) †hgb- ¸i“Z¡c~Y© f~wgKv ivL‡Zv †Zgwb cÖvK…wZK cwi‡e‡ki Rb¨I wQj LyeB ¸i“Z¡c~Y©| wKš‘ w`b w`b 
XvKv kn‡ii Rjvkq¸‡jv wewfbœ cÖv&K…wZK I gvbm¨ m„wói Kvi‡Y cvwimwiK we —̄vi ms‡KvwPZ n‡q Avm‡Q| GB M‡elYvi D‡Ïk¨ n‡jv XvKv kn‡ii Rjvkq¸‡jvi 
eZ©gvb Ae ’̄vb, aib I cÖK…wZ mbv³KiY Ges cvwimwiK we —̄vi cwieZ©‡bi d‡j m„ó cÖvK…wZK cwi‡e‡ki cÖfve wbi“cY| XvKv kn‡ii f~wg e¨env‡ii aib I M‡elYvi 
Z_¨ msMÖ‡ni Rb¨ f~ms¯’vwbK gvbwPÎ (Topographical map) Ges DcMªn wPÎ (†hgb- Landsat TM, ALOS VNIR) e¨envi Kiv n‡q‡Q| M‡elYvi 
mnvqZvi Rb¨ wi‡gvU‡mwÝs I wRAvBGm mdUIqvi (†hgb- ArcGIS, Erdas Imagine) e¨envi Kiv n‡q‡Q| Z_¨ cÖwµqvKiY I we‡kl‡Yi Rb¨ cwimsL¨vwbK 
c×wZ e¨envi Kiv n‡q‡Q | e¨eüZ gvbwPÎ I m¨v‡UjvBU B‡gR we‡kl‡Y †`Lv hvq †h, XvKv kn‡ii Rjvkq¸‡jv Lye `ª“Z cwieZx©Z n‡PQ| 1960 mv‡j Rjvkq 
(water bodies) I wbgœf~wgi (lowland) cwigvY wQj h_vµ‡g 2952.02 I 13527.58 †n±i| wKš‘, 1988 mv‡j Rjvkq Ges wbgœf~wgi cwigvY  wQj h_vµ‡g 
2103.62 I 12717.73 †n±i| 2008 mv‡j †mB Rjvk‡qi cwigvY G‡m `uvovq 1990.71 †n±i| GKBfv‡e wbgœf~wgi cwigvYI µgvš̂‡q K‡g hv‡”Q Ges 2008 
mv‡j Gi cwigvY `uvovq 6414.58 †n±i| myZivs M‡elYvq j¶¨ Kiv hvq, 1960-2008 mvj ch©š— †gvU Rjvk‡qi cwigvY Ges wbgœf~wgi cwigvY n«vm cvq h_vµ‡g 
32.57% Ges 52.58%| M‡elYvq j¶¨ Kiv hv‡”Q †h, D‡ØMRbKfv‡e Rjvkq¸wji ms‡KvPb n‡”Q| XvKv kn‡ii Rjvkq cwieZ©‡bi aviv kn‡ii wb®‹vkb e¨e¯’vq 
e¨vNvZ NU‡Q| d‡j knievmx cÖwZ wbqZ Rjve×Zvi g‡Zv mgm¨vi m¤§ywLb n‡”Q Ges Bnvi cwiYwZ LyeB fqven| cwi‡k‡l M‡elYvq †`Lv hvq †h, Rjvkq fivU 
Ges `LjB n‡”Q XvKv kn‡ii Rjvkq cwieZ©‡bi cÖavb KviY| 

 
Introduction 
 
Dhaka City has been suffering from many 
environmental problems including flooding, water 
logging and other related problems. In the past the City 
was regarded as the Venice of the East or the City of 
Channels (Dani 1962). A few decades ago there were 
numerous lowlands, khals and channels within and 
around Dhaka that would drain the City efficiently 
(JICA 1991). Canals of the City are used to be the 
connecting channels of the rivers surrounded by the 
greater Dhaka. But now-a-days, the situation is 
completely different. The City has spread over the years 
in all directions and such expansion has caused 
shrinkage of the natural drainage and wetlands. 

Moreover, most of the canals have disappeared and 
banks of the surrounding rivers are encroached and/or 
grabbed gradually due to a number of reasons. The 
major causes are unplanned urbanization, 
encroachment, lack of co-ordination between 
government agencies, maintenance to the system and 
implement of pertinent laws. As a result each year the 
city dwellers suffer acute water logging problems 
during the rainy season. In a report on Strategic 
Environment Assessment of Dhaka, water logging has 
been identified as one of the major problems of the City 
(World Bank 2007). During monsoon rains, many areas 
of Dhaka go under water, because canals, being the 
primary drainage system of the city are blocked, cannot 
carry the huge volume of storm water. The situation has 
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turned very severe in recent years, and main streets now 
go under a metre of water after heavy monsoon shower 
(Islam 2005).  

 
There is no single authority for the management of 
wetlands in Dhaka City, thus creating a lack of 
coordination among the concern organizations. Because 
water logging is one of the major problems of the City, 
there is an immediate need to implement land use 
regulations and strict enforcement mechanisms, 
restrictions to the land encroachment on the bank of the 
Khals in the city and implementations of cities’ urban 
and drainage master plans (Khan 2001). On the other 
hand, there is no specific map or well-documented 
records of wetlands of the City. The land grabbers take 
this opportunity to encroach the wetlands. It is an urgent 
need to identify the wetlands, evaluate its trend of 
changes and their consequences on the wetlands. The 
aims of this study therefore were to identify the past and 
present spatial extent of wetlands, their changing 
patterns during 1960-2008, and the physico-
environmental consequences on the area. 
 
Geographical location of the study area 
 
Dhaka city is located in the central part of Bangladesh 
and situated on the Northern bank of the river 
Buriganga. The city is bounded by the Balu river in the 
East, Tongi Khal in the North and Turag river in the 
West. The study area lies between 90020´ and 90030´ east 
longitude and 23040´ and 230 55´ north latitude (Fig. 1). 
The study area is included in the survey of Bangladesh 
Toposheet Nos. 79 5

1  and 79 6
1 . 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. 1 Study area showing Dhaka City and its surroundings 

Major wetlands of the study area 
 
The surface water area of Dhaka city is about 10-15% of 
total land area (DOE, BCAS and UNEP 2006). The 
surface water of this city is closely dissected by a 
number of rivers, canals and lakes. The Buriganga, 
Turag, Tongi Khal and Balu River are the main streams 
that surround Dhaka city. The major lakes are 
Dhanmondi lake, Ramna lake, Gulshan lake and Cresent 
lake. It has been known from different government and 
non-government organizations and available surface 
water drainage map that there were more than 35 canals 
within Dhaka city area (Khan 2001). The conditions of 
some of the canals are very much critical at present and 
some of them are already vanished. The major canals 
which are till used as open channel is Begunbari Khal, 
Abdullahpur khal, Diabari khal, Manda Khal, Digun 
Khal, Meradia-Gazaria Khal and Kallayanpur Khal.  
The low-lying areas of Dhaka city have been broadly 
identified in the Dhaka Metropolitan Development Plan 
(DMDP). However the identification of low-lying areas 
on mouza map is not yet completed. For the purpose of 
this study the surrounding rivers, the lakes, canals and 
low-lying areas have considered as wetlands and 
wetlands are divided into two categories; water bodies 
and lowlands. 
 
Main processes of wetland changes 
 
Land filling: Filling in a wetland occurs when earthen or 
other miscellaneous material is used to fill in the area of 
a wetland and to raise the final elevation of the site 
(Nakashima et al 1994). This is done frequently to 
provide new sites for buildings, infrastructure 
alignments, and for disposal of garbage and waste. The 
Private Land Development Companies (PLDCs) 
implement housing projects in low lying areas with their 
own style ignoring the existing laws, restrictions and 
even they are not sincere and co-operative with 
government agencies. The PLDCs flout laws and fill-up 
low-lying areas by carrying sand/earth from other areas 
using country boats and engine boats. In Dhaka city, 
RAJUK (Rajdhani Unnayan Korporation-Capital 
Development Corporation) plays key role in 
implementing public sector housing projects. But the 
RAJUK is also implementing their housing project in 
wetland areas like the PLDCs. Therefore, wetlands are 
shrinking day by day in the Dhaka city.  
 
Encroachment: Wetland encroachment is very common 
practice in Dhaka city. The first step of encroachment is 
to build structures along the banks of wetlands and 
further out on the wetlands itself. To do this, rows and 
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bamboo posts are positioned and fixed on the water 
body bed along the bank and extending into the main 
body of the wetland. Then huts and shops are built on 
these stilts. The owners of these structures are then start 
reclaiming land by earth fills and dumping garbage. 
Rivers are being encroached upon deliberately filled up 
and are being held as private property (Khuda 2001). 
There is another aspect of encroachment, which is done 
by PLDCs in the study area. A good number of land 
development companies are involved in land 
encroachment activities. Each company maintains its 
tentative boundary adjacent to the project. These 
companies try to occupy all the lands including 
wetlands within their tentative boundary. 
 
Methodology 
 
In this study, both primary and secondary sources of 
data have been used. To fulfill the objective of this 
study, the wetland maps of 1960, 1988 and 2008 were 
derived using topographic map of 1960, Landsat TM 
satellite image of 1988 and ALOS-VNIR satellite 
images of 2008. Other relevant maps such as Dhaka 
City map, Ward map, road map and general land use 
map were used as ancillary data. The detail information 
of used maps and images for this study are listed in 
Table 1.   
 
Table 1. Maps and images used in this study 

Types of data Scale/ resolution Year 
Survey of Bangladesh 

Toposheet 
1: 50,000 1960 

Landsat TM image 30 m 1988 
Advanced Land 

Observation System 
(VNIR-Visible, Near 

Infrared) 

10 m 2008 

Dhaka City Corporation 
Ward map 

1: 26,000 2008 

Dhaka City guide map of 
SOB 

1: 20,000 1987,1995 

General land use map of 
SPARRSO 

1: 25000 1991 

To derive the wetlands from the topographic map and 
satellite images, digital image processing technique was 
performed. The wetlands areas of 1960 were digitized 
edited and leveled from the Toposheet. Landsat TM 
image of 1988 and ALOS (VNIR) image of 2008 were 
used in this study to produce land use/cover categories 
for the year 1988 and 2008, respectively. Afterwards, 
wetlands were extracted from the classified maps of 

1988 and 2008. To classify the satellite image, supervised 
digital image processing technique was applied over false 
colour composite (FCC), which was generated using 
near-infrared, red and green bands of the satellite images. 
In supervised classification, first training samples were 
given for each of the land use/land cover classes. Then 
maximum likelihood classifier was used for final land 
use/land cover classification. The Accuracy assessment 
was done using ERDAS image processing software and 
overall accuracies of the classified images were found in 
between 80% and 84%. In this study, to detect and 
analyze the wetlands change of Dhaka city, a post-
classification comparison technique was used which are 
the most widely used change detection methods (Jensen 
1996).  
 
For this study, the primary data have been collected using 
observation and field survey questionnaire. For 
questionnaire survey, five areas were selected purposively 
form the changed areas of wetland (Fig. 2). Afterwards, the 
total number of households of these areas was found out 
with the help of Bangladesh Bureau of Statistics 
Community Series (BBS   Community Series 2007). A 
total 390 households were selected as samples from 
selected areas. Yamane’s (1970) mathematical formula 
was used for determining the sample size. On the other 
hand, secondary data have been collected from various 
government, semi-government and non-government 
organizations. After completion of primary data collection 
from the field, the interviewed questionnaires were 
processed using Statistical Package for the Social Sciences 
(SPSS) and Microsoft Excel for Windows. The secondary 
data used in this research were included after checking 
their acceptability carefully.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Results and Discussion 
 
Wetland changes during 1960-2008: It was mentioned 
earlier that in this study wetlands were divided into two 
categories; water bodies and lowlands. Using 
topographical map and satellite images of the stipulated 
time frame it was observed from the analysis that the 

Fig. 3 Wetlands of Dhaka 
City in 1960   

Fig. 2 Sample areas for 
questionnaire survey 
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wetland of Dhaka city was changed dramatically. In 
1960, the total area of water bodies and lowlands was 
2952.02 ha (hectares) and 13527.58 ha, respectively 
(Table 2). In 1988, the area of water bodies was 2103.62 
and lowlands 12717.73 ha. But in 2008, the total areas 
of water bodies and the lowlands were found 1990.71 ha 
and 6414.57 ha, respectively. So, from this analysis it is 

clear that the areas under both categories (water bodies 
and lowlands) of wetlands decreased sharply during the 
study period. Statistics also shows that 32.57% of the 
water bodies and 52.58% of lowlands decreased from 
1960 to 2008 in the study area (Table 2). The spatial 
extend of the wetlands are shown in Figs. 3-5. 

 
Table 2. Changes in wetlands during 1960-2008 
 
Categorie
s of land 
use/cover 

types 

Area in 
1960 

Area in 
1988 

 

Area in 
2008 

 

 Changes in 
area during 

1960- 
  1988 

Change
(%) 

 Changes in area 
during 1988-
2008  

 

Change 
(%) 

Changes in 
area during 
1960-2008 

Change 
(%)  

Water 
bodies 

2952.02 2103.62 1990.71 -848.40 28.74 -112.91 5.37 -961.31 32.57 

Lowlands 13527.58 12717.73 6414.57 -809.85 5.99 -6303.16 49.56 -7113.01 52.58 
All figures are in ha. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
On the other hand, overlay analysis between 1960 and 
2008 shows that the shape of lowlands are being 
changed and from the land use and land cover map of 
1960 and 2008 it was observed that this is mainly because 
of land filling activities in the area. In 1960 lowlands 
covered most of the eastern part and western edge of the 
Dhaka city. In 1988, the lowlands of north-eastern part 
have reduced. Again in 2008, aerial extent of wetlands 
was reduced drastically both in the eastern part and 
western edge of the city and became sporadic in nature 
(Fig. 6). In the south-eastern part of the city, the lowlands 
areas were decreased mainly at Boro-Magbazar, Eskaton, 
Modhubag, Noyatola, East-Rampura, Matijheel and 
Jatrabari (Fig. 6). Lowlands in the north-eastern part 
mainly decreased at Badda, Satakul, Khilkhet, Askona, 
Dobadia and Dumni area. It was also observed that in the 
south-western part, lowlands were mainly decreased at 
Aminbazar, Gabtoli, Adabor, Ramchandrapur, Katasur 
and Mohammadpur. In north-western part of the area, 
lowlands decreased mainly at Diabari, Baunia, Dhaur and 
Kamarpara areas. From the landuse/land cover map it 

was observed that the shrinking of lowlands in these areas 
was mainly due to the land filling in the areas. 
 
In contrast, overlay analysis also shows that the area of 
water bodies is reduced or shrunk. The width of Gulshan-
Baridara and Dhanmondi lakes has reduced as they 
shrunk (Fig. 7). Overlay map of water bodies of 1960 and 
2008 (Fig. 7) revealed that major change was found in 
Turag river from Aminbazar to connecting point of 
Buriganga river. Similarly, during the same period major 
change occurred in Buriganga river; in the left side of the 
river at Kamrangirchar area and along the both sides of 
the river in Bangladesh China Friendship Bridge to 
Lalbag area. 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Consequences of wetland losses: Ecologically wetland 
has a great importance and loss of wetlands in an area 
can create a large number of environmental problems. 
Field survey results of this study revealed that due to the 
loss of wetlands, 59.4% of the respondent reported they 
are facing drainage congestion and water logging 

Fig. 6 Changed area: 
Lowlands (1960-2008) 

Fig. 7 Changed area: Water 
bodies (1960-2008) 

Fig. 4 Wetlands of Dhaka City 
in 1988 

Fig. 5 Wetlands of Dhaka 
City in 2008 
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problems (Table 3), 30.8% respondent identified the 
ground water recharge capacity problem and 5.9% of 
the respondent identified loss of water reservoirs as the 
main consequences of loss of wetland. 
 
Drainage congestion and water logging: Dhaka city has 
experienced significant urban growth during the last 50 
years. The land use has undergone radical changes since 
1971 when Dhaka became the capital of the new 
sovereign state of Bangladesh. 
 
Table 3. Impacts of wetland losses on affected people 
 
Impact of wetland loss Frequency Percentage 
Loss of water reservoirs 23 5.9 
Reduced ground water recharge 
capacity 119 30.8 

Drainage congestion and water 
logging 230 59.4 

Loss of vegetation 6 1.6 
Increase Water borne disease 9 2.3 
Total 387 100.0 

Source: Field survey, 2009 
 
Change in land use pattern alters the physical 
characteristics of an area, which in turns brings changes 
in hydrological regime. A study by JICA (1987) 
observed that many portion of the major drainage Khals 
were subject to encroachment due to earth filling, 
deposition of city garbage and construction of building 
and roads. As a result, water logging has become a 
common phenomenon during monsoon in Dhaka city. 
 
On the other hand, the present trends of residential land 
development in and around the city have posed 
environmental threat to the areas .The areas have been 
considered as reservoir for a long time where storm 
water of the city run off through internal Khals. The 
developing activities damage natural landscaping and 
changing the character of the areas. The urban upstream 
cannot discharge storm water adequately in the natural 
reservoir. Drainage congestion results in local floods 
with ankle to knee-deep water on the streets. This water 
logging problem is creating environmental and health 
hazard in the city (Nishat, et al., 2000). During field 
survey the respondent were asked about whether they 
are facing water logging in the area. Out of the 390 
respondents 388 (99.49%) respondents were replied that 
they are facing water logging problem. Respondent 
were also asked about hampering of daily work due to 
water logging. Around 96% respondents were replied 
positively. Those who replied positively, they were 

asked which type of interruption they faced. There were 
four possible answers and others option for this 
question. 38.93% respondents told that it is difficult to 
go work places. Another 30.93% and 14.13% 
respondent replied that it is not possible to move on foot 
and movement of vehicle disrupted, respectively (Table 
4). It was observed during field visit that due to water 
logging problem heavy traffic congestion occurred on 
the streets in Dhaka city. Normal traffic movement 
hampered during rainfall over 25 mm and people loss 
their valuable time (Field Survey, 2009). 
 
Table 4. Perception of respondents on interruption of daily 
work 

Categories Frequency Percentage 
Hampered daily work 

Yes 375 96.6 
No 13 3.4 
Total 388 100.0 

Types of interruption of daily work 
Not possible to move on foot 116 30.93 
Shops remain closed 52 13.87 
Difficult to go work places 146 38.93 
Movement of vehicles disrupted 53 14.13 
Others 8 2.14 
Total 375 100.0 

Source: Field survey, 2009 

Besides physical consequences of wetland change, in 
this study we also analyzed some environmental 
aspects/consequences of wetland change. The Data 
analysis of field survey shows that69.5%, 0.9%, 16.7%, 
8.2%, and 3.9% respondents are suffering from 
Diarrhoea, Malaria, Skin Disease, Dysentery and 
Typhoid, respectively (Figure 8). Therefore, Diarrhoea 
and Skin Disease are the main health environmental 
problems in the surveyed area Respondent were also 
asked about the types of unhygienic situations that 
created during the water logging in the area. Figure 9 
shows that 38.4% respondents reported that mosquito 
increases during this time, while 25.5% reported spread 
of odor. Another 1.5% of the respondents mentioned 
that kitchen waste floats on water and 34.5% reported 
waste of open drainage floats on water. Therefore, it 
may be said that in the water logging area physical 
environmental situation became worth due to wetland 
change and consequences.  
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Fig. 8 Respondents’ perception about suffering from diseases 
(Source: Field Survey, 2009) 
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Fig. 9 Unhygienic situations created by water logging (Source: 
Field survey, 2009) 
 
Conclusion 
 
Dhaka city is expanding in an unplanned and 
uncontrolled manner. Rapid population growth creates 
extra pressure on the land of already over crowded 
Dhaka city. For this reason urbanization is stretching 
along/towards the wetlands. Though it is found that the 
main causes of wetland loss are unplanned urbanization 
and earths filling for construction of infrastructure, 
wetlands are randomly being filled up or encroached by 
mainly real estate housing companies and government 
organizations. It is revealed that in 1960, the area under 
wetlands was the highest, the landfill areas were the 
lowest and the built up areas were the second lowest 
land cover types in Dhaka city. But in 2008, the 
situation is changed and the built-up areas became the 
highest land cover types. The landfill areas increased 
about 382% in an average and built-up areas increased 
more than 385% in 2008 compared to 1960. From 1960-
2008, Dhaka has already lost 32.57% of water bodies 
and 51.58% of lowlands. On the other hand, field survey 
results revealed that drainage congestion and water 
logging are the main physical consequences of wetland 
loss. Severe water logging creates every year in the city 
during monsoon incurring huge loss in terms of adverse 
social, physical, economic and environmental losses.  
The remaining wetlands are crucial for Dhaka to keep 
the ecological balance, especially to reduce the water 
logging impacts. 
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