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Abstract 
 
Dhaka, the capital city of Bangladesh, located in central part of the country, endowed with a large number of 
water-bodies likes river, khals, lakes, flood plain low-lying areas etc. Because of rapid increasing of the 
population and urbanization, the wetland areas of Dhaka Metropolitan Area are demolishing day by day. In this 
study, this changing pattern of these wetlands has been detected using Remote Sensing, Geographic Information 
System (GIS) and satellite images. It has found that the wetland areas are decreasing harshly from the year 1990 
to 2018 continuously. It is found that 44% area of total wetland is reduced in this period of time. The changes of 
low-lying areas in the south-western corner extending towards Mirpur, Muhammadpur and Pallabi Cantonment 
areas and filled for the urban development. Finally, the reason behind these changes is discussed and some 
recommendations are provided about how to control these changes for sustainable environment. 
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1 Introduction 
 
Dhaka, the capital of Bangladesh, is considered as one of the familiar mega cities of the world. It is situated in 
the central part of the country.  It accommodates more than 13.1 million people within its 1,353 square kilometer 
area. More than 10 million (BBS, 2012).The landform of the city is characterized by the Madhupur Tract an 
elevated Pleistocene terrace (Morgan & Mclntire, 1959) that stands higher than the neighboring floodplain and 
low-lying marshlands. Its excessive population puts excessive pressure on land areas. These excessive pressure 
made a revolution in the field of urbanization in these city. That’s why the land use pattern of these city has 
changed dramatically for the last few decades. Because of these new urbanizations the canals, wetlands and 
depressions have already been filled up, both in and around the built-up city area. Most of the depressions and 
channels locating in the central part of the city have been filled up consequently even moderate rainfall causes 
urban flooding in certain areas of the city, in which case, the water raises ankle to knee levels on some streets of 
township surface area. 
Once upon a time, Dhaka was regarded as the Venice of east or the city of channels (Dani, 1962). The matter of 
regret that now during the heavy downfall in the wet-season the city gets water-logged (Tawhid , 2004). As a 
result, 75% area of the city including Motijheel, Shantinagar, Rajarbagh, Mouchak, Najimuddin road, Jigatola, a 
few parts of Dhanmondi, Kazipara, Paikpara, Bijoy Sarani and others go under water (Kamol, 2009). A number 
of canal/ khals, narrow creeks interweaved allover since long.  
The objective of the present work is to map and distinguish the differences of the wetlands between the year 
duration of 1990-2018 in Dhaka city. In this context, satellite imagery of 1995 and 2015 were used to map and 
quantify the disparity between wetlands applying remote sensing and GIS as a tool. It is an urgent need to 
evaluate the present Scenario of wetland to describe the urbanization of Dhaka Metropolitan Area (DMA). 
 
 
2 Study Area Profile 
 
Dhaka, the capital of Bangladesh situated almost at the middle place of the country and surrounded by the river 
Buriganga to the south, Turag to the west, Balu to the east, and the Tongi canal to the north. Geographically it 
lies between 23°68ˈN (BTM 533233.91 m), 90°33ˈE (BTM 619052.83 m) and 23°90ˈN (BTM 550,952.57 m), 
90°50ˈE (BTM 642511.56 m), respectively (Dewan & Yamaguchi, 2009). The topographic character of the area 
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is flat with a surface elevation ranging from 1 to 14 m, with most urban areas located at elevations ranging from 
6 to 8 m (FAP, 1991). It is consisting of 46 upazillas/ thanas, 86 unions, 974 mauzas, 1999 villages, 1 City 
Corporation, 92 City Wards, 855 City Mahallas, 3 paurashavas, 27 wards and 133 mahallas. DHAMRAI, 
DOHAR, KERANIGANJ, NAWABGANJ and SAVAR are the respective upazillas of this area (BBS, 2012). 
It has four administrative boundaries according to different governmental agencies, including Dhaka City 
Corporation (DCC), Dhaka Metropolitan Police (DMP) and the Capital Development Authority or Rajdhani 
Unnayan Kotripakhkha (RAJUK) (Rabbani, Rahman, & Islam, 2014). From the statistics of Dhaka City 
Corporation, the total area of Dhaka city was 1,528 square kilometers. (RAJUK, 2013). The area lies in the sub-
tropical monsoon zone under the humid climatic condition. The annual rainfall that city experiences is about 
2,000 mm. About more than 80% of these, occurs during the monsoon period between the months of June to 
September. ( (Dewan & Yamaguchi, 2009)the average temperature that the city experienced in recent years 
according to the BBS,2012 is maximum 34.5° C and minimum 11.5°C.  Currently, the population growth of 
Dhaka is 5% compared with an annual average of 2.1% for Bangladesh. (BBS, 2001). 

 
Figure 1. Location map of DMA 

 
 
3 Defining Wetlands 
 
The area that holds water for a significant duration sufficient to support organism adapted to life in inundated or 
saturated soil condition and consists of wide variety of types ranging from lakes, rivers and coastal forest to deep 
water paddy fields and ponds are called wetlands (Khan, et al., 1994). For the purpose of the study, these 
wetlands are subdivided into two categories that the water bodies that hold water throughout or only during the 
monsoon period of the year is termed as total wetland and the water bodies that hold water throughout the year is 
termed as Permanent wetland. 
 
 
4 Methodology 
 
For these work at first the satellite images of Dhaka for the year of 1995 and 2015 were collected through 
Landsat 5 and Landsat 8 sensors from the website of United States of Geological Survey (USGS). Then around 
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200 signature was edited for classifying the total wetland and permanent wetland of the area. Supervised 
classification was done next to differentiate the wetlands from the other lands. All these process were done using 
the Erdas imagine 2014 software. After that using Arc. GIS 10.3 software the change detection of the wetland 
areas was done by using raster calculator tool. Finally, the map layout was prepared for the wetlands and 
permanent wetlands of DMA. The methodology flow chart is given below. 
 

 
 

Figure 2. Methodology flow chart 
 
 
5 Results and Discussions 
 
Analysis of wetland map of 1995 revealed that 181.261 sq. km area were detected as the wetland of DMA. 
Among them almost 147.706 sq. km area was detected as the permanent wetland. In the year of 2015, total 
wetland area was 80.095 sq. km and among 41.330 sq. km area was detected as permanent wetland. This analysis 
also expressed that 44% area of total wetland is reduced and 27% area of permanent wetland is reduced from the 
year of 1995 to 2015. 

              
Figure 3. Total wetland map of DMA, 1995                              Figure 4. Total wetland map of DMA, 2015 
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Figure 5: Permanent wetland map of DMA, 1995                         Figure 6: Permanent wetland map of   DMA, 2015 
 

Table 1.  Wetland scenario of DMA 
 

Category Wetland 1995 Wetland 2015 Area changed % of area changed 

Total 181.261 80.095 -101.166 44.18774392 

Permanent 147.706 41.330 -106.375 27.9816961 

Source: Analysis from the Figure 2, 3, 4 and 5; Note: (+) or (-) sign indicates direction of change and unit is sq. km 

 

 

 

                        
    Figure 7: Permanent wetland map of DMA, 1995                                      Figure 8: Permanent wetland map of DMA, 2015 
 
Figure 8 shows the downward movement of trendline of the wetland changing pattern of DMA. From the fegure 
it is seen that in 1995 the amount of total wetland in DMA was 181.3 sq. km. but in 2015 it was only 80.1 sq. 
km. that why the trend line curve moved downward throughout the years. The trendline curve nature is looking 
also same for the permanent wetlands of DMA. In 1995 the amount of permanent wetland in DMA was 147.7 sq. 
km. but in 2015 it reduced to 41.33 sq. km. thats why the trend line curve moved downward throughout the 
years. From the analysis another important factor is also found shows in figure 7 is that about 44% of total 
wetland area is converted to other land use  at this period of time. And almost 28% area of prmanent land is lost 
at this period of time. 
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6 Recommendations 
 
Infilling of natural channels and lowlands for urban infrastructure have been reducing the area, and 
compartmentalizing the water-bodies which causing water-loggings and flood hazards in various parts of the 
city. Among the different types of water-bodies marshy and peaty inundated low-lying areas, natural retention 
Most of the wetland losses in the eastern part of the city are associated with an urgent need for shelter by the less 
favored urban population, and growth takes the form of informal settlements. In the long run these informal 
growths are destroying the wetland ecology, reducing the area, and segmenting the integrity of the wetlands. 
Wetland loss can be viewed in several ways. The most obvious type of wetland loss is the conversion of a 
jurisdictional wetland to a non-jurisdictional status (Whigham, 1999). For an example, wetlands in the northwest 
corner of the city have been acquired for the development of government offices over the last two decades. These 
wetland losses could be stopped if these were jurisdiction wetland instead of non-jurisdiction type. In Dhaka city 
wetlands should be classified as jurisdictional, and conserved by a regulatory board to preserve and restore the 
wetlands. Basin around the city, are the hardest hit by the unplanned urbanization (Islam, Shahabuddin, Kamal, 
& Ahmed) 
It is true that urbanization in Dhaka city would not be stopped, but these should be based on further specific 
studies and understanding of the hydrological system of the area, not just demand driven unplanned expansion. 
In addition, drainage in Dhaka city is strictly controlled by land relief and hence by gravitational drainage. 
Special care should be given to the development and alteration of the existing water-bodies so that natural 
hydrological condition can cope to the artificial structural actions. Water management must be the first concern 
for any development in Dhaka city because of its natural settings, and almost all the time people suffer from 
water and/or for water in a growing mega city. 
 
 
7 Conclusions 
 
The acceleration rate of urbanization is very high in DMA for the past four decades. This abnormal urbanization 
rate puts negative impact in the urban environment in the DMA. This study is a result of this. Because of rapid 
urbanization growth, the land use pattern has changed dramatically. As a result, the wetland in the Dhaka 
metropolitan area is demolishing day by day at an alarming rate which is already found from our study. For this 
reason, the environment is losing its stability day by day. It puts negative impact in the bio diversity of the area. 
So, it is high time to take proper initiatives for preserving the wetlands of DMA for the betterment of the future 
environment.  
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