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The aim of this thesis paper is to integrate three important thematic aspects i.e., 

improve qualities in the urban ecological situation, provide ideas for handling 

stormwater flooding and ideas to improve socio-economic aspects for inhabitants. 

The integration of ideas is illustrated in a masterplan program-sketch in three 

phases.  

Dhaka is the capital of Bangladesh. Dhaka is a densely populated fast develop-

ing city. The chronological changes of the natural setting due to rapid growth of 

urbanization in Dhaka city creates an imbalance with nature and disrupts urban 

ecology. The green and blue structures are replaced with built areas and hard sur-

faces. The situation for urban ecology in the city of Dhaka affects storm water 

flooding and social wellbeing.  

The methods used for background knowledge to this proposal are literature re-

views, document searches, interviews, GIS analysis and a study of role models 

from different countries and contexts where a variety of solutions, proposals and 

functions inspired me in my own sketching. 

The methods and the background for this thesis were used to formulate guide-

lines to support the overall program-sketch for the three phases in a masterplan. 

The first phase program-sketch includes redesigning the informal settlements 

in Karail into better living conditions for the dwellers according to Patrick Geddes 

theories by keeping the overall road- and block structure and provide new shelter, 

job opportunities and adding recreational values to the area. The second phase 

concentrated on re-establishing of water streams in a green park according to the 

philosophy of Fredrick Law Olmsted, and in the third phase the former airport 

Tejgaon to become a large green area for social meetings, recreation activities for 

the Dhaka city inhabitants and provide job opportunities for the informal dwellers. 

The discussion on strengths, limitations, challenges, and further development 

ends with a conclusion that it is of great importance to work integrated with the 

three thematic aspects urban ecology, storm water flooding and social wellbeing 

on an overall level and with understanding of the issues among both specialists, 

politicians, and inhabitants to be able to implement necessary change towards sus-

tainability. 

 

Keywords: thematic aspects, masterplan, landscape architecture visions, green and 

blue infrastructure, informal settlements, storm water flooding, urban ecology, so-

cio-economic wellbeing 
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This thesis investigated the current emerging issue based on three different the-

matic aspects i.e., improve urban ecology and greenery, manage stormwater 

flooding, and improve the social and economic condition of living within a partic-

ular part of Dhaka city. This particular part includes the former airport in Tejgaon 

and the informal settlement area in Karail.  

The study area has a scope of improvement and re-establishing the connectivity 

within greenery and waterbody. The integrated design sketch at program level in 

three phases and the guidelines considering the three thematic aspects are pro-

posed to improve the quality of urban living and achieve sustainability. 

This thesis consists of nine chapters.  

Å Chapter one, the introduction, gives an overview of Dhaka city and the study 

area. The background presents existing conditions of the city and a general idea 

about the site surroundings of the study area. This chapter further explains the 

gradual loss of greenery and water body over the years in Dhaka city. Lack of pol-

icymaking in urban planning in Bangladesh and the problem statement leads to 

the chosen three thematic aspects and formulations of the aims, objectives and the 

research question of this thesis. 

Å Chapter two is about the methodological approach and analysis. The meth-

ods such as literature reviews, document searches, interviews, GIS analysis and 

study of role models from different countries and contexts are described. This 

chapter clarifies the methodological procedure. 

Å Chapter three contain the literature review with focus on the three thematic 

aspects of this thesis, urban ecology, stormwater flooding and social sustainabil-

ity. This chapter gives an overview of the concept of Fredrick Law Olmsted and 

Patrick Geddes theories of city development and the comprehensive understand-

ing of the benefits of urban green space that I have used in my thesis proposal on  

urban ecology, causes and effects of stormwater flooding in Dhaka city and the 

necessity resettlement of the informal dwellers in Dhaka city. Besides, this chap-

ter explores tree inventory to improve urban ecology in the context of Dhaka city. 

Reviewing various literature was highly beneficial in terms of formulating guide-

lines and sketching the overall masterplan. 

Å Chapter four is about the online survey questionnaire in Dhaka city. This 

helped to understand local peopleôs situation and to gather expertôs opinions. The 

survey gave an opportunity for the local people to share their experience and suf-

ferings. Their suggestions and demands to reduce the effects of stormwater flood-

ing and increase greenery and improve the socio-economic status of living moti-

vated me to formulate the guidelines and propose the masterplan program-sketch. 

Popular science summary  
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Å Chapter five contain analysis from GIS maps which helped to understand the 

existing condition and surroundings of the city. The GIS analysis includes the fol-

lowing topics: 

ü Land use 

ü Green and open spaces 

ü Informal settlements 

ü Loss of wetlands and waterbody 

ü Flooding analysis 

Å Chapter six contains studies of role models around the world. The examples 

from different contexts address the similar issues as this thesis deal with. These 

role models helped to gather knowledge and act as an inspiration to me in formu-

lating the guidelines and sketching out the visionary masterplan program-sketch. 

Å Chapter seven includes findings, guidelines, and the result in a proposal for 

a masterplan program-sketch. This chapter discusses the interpretation of the main 

findings from performing the methodologies. The SWOT analysis reflects over 

the strengths, weakness, opportunities, and threats of the study area. The guide-

lines provided are based on the main findings from performing the research meth-

ods and the SWOT-analysis. The results of the thesis in an overall masterplan pro-

gram-sketch of the integrated green and blue infrastructure are proposed in three 

phases. The description of the phase-wise development in this chapter reflects 

over how the proposal can be implemented and refers back to the main findings. 

Å Chapter eight contains the discussion on strengths and limitations of the re-

sult and recommendations for further work. 

Å Chapter nine contains the conclusion of the thesis that it is of great im-

portance to work integrated with the three thematic aspects urban ecology, water 

flooding and social wellbeing on an overall level and with understanding of the is-

sues among both specialists, politicians, and inhabitants to be able to implement 

necessary change towards sustainability. 
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People used to call me a child of nature. Before my birth, my grandfather dreamt a 

child was playing within the lap of nature and flowers. Right after that, I was 

born, when my grandfather saw me, he said, ñThis was the child that I saw in my 

dream!!!!ò. During my childhood, my love for nature was quite noticeable. When-

ever, I paid a visit to my grandparentôs house he used to take me to his office 

which is situated at Rajshahi university within Rajshahi division, Bangladesh. The 

university area was huge and full of natural elements. My grandparentsô house 

was also surrounded by nature. Every day I used to go with him outside and used 

to pick a lot of flowers and gifted them to my grandmother. It was like a daily 

routine for me. 

I grew in Dhaka city, Bangladesh, in a government quarter. The quarter was 

also surrounded by natural settings. My mornings used to begin with collecting 

flowers and later during my leisure I used make neckless with these flowers. I was 

also very fond of arts and paintings. These were my main interest points in my 

early childhood. I used to enjoy the rains a lot. I always sit beside the window and 

enjoy the rain a lot. The smell of wet soil during rain attracts me the most. 

Around 2008 we shifted to our own apartment in Dhanmondi, Dhaka. The area 

was full of buildings and no natural settings at all. Gradually I started to miss na-

ture very much. The disconnection with nature began from there. The only green-

ery I could enjoy was at my grandparentôs home. But after a few years, they re-

constructed their house, and the greenery was also lost from there. This kind of 

scenario is quite common in Dhaka city nowadays. Todayôs generation might 

never enjoy nature that much like their earlier generation had enjoyed.  

Gradually I also started to develop my interest in arts and architecture. I took 

my admission to an architecture school around 2010. Since then, I had an urge to 

work for nature and landscape at least to do something to improve urban greenery 

and ecology in Dhaka city to create a better environmental quality for future gen-

erations. I had a great desire to pursue my masterôs degree in landscape architec-

ture. Meanwhile, I got married and had to move to Sweden around 2018. Here I 

got an opportunity to study Landscape Architecture for Sustainable Urbanisation 

(LASU) programme at the Swedish University of Agriculture and Science (SLU), 

Uppsala, Sweden. During my study period, I learnt a lot about Swedish culture, 

planning process, sustainability, urban ecology etc. 

During my study period at SLU, I had an opportunity to attend the ñUrban 

Ecologyò course under the guidance of Sofia Eskilsdotter, Emma butler and Mar-

cus Hedblom. They taught me a lot of things about urban ecology, and I also 

worked with street trees to improve urban ecology and manage stormwater flood-

ing on streets. This inspired me further to choose my thesis topic. During this 

course, I thought that stormwater flooding is a very serious problem in Dhaka city 

Preface  
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that should be addressed properly. The urge to work for urban greenery and the 

learning experience during the óUrban Ecologyô course about how stormwater 

flooding can be managed in Dhaka city set up a base for me to choose this as a 

thesis topic. Later based on this I choose a study area in Dhaka city where I can 

address these issues and can provide a possible solution regarding this. Further 

Frederick Law Olmsted´s philosophy (Nicholson 2004) of considering the social 

and economic aspects, helped to formulate the aims and objectives, research ques-

tions. Formulating research method finally helped to provide guidelines and 

helped to conceptualize in deriving into the final designed visionary masterplan 

proposal. 
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Green and blue infrastructure is an important factor for our physical, mental, eco-

logical, and social wellbeing. A century back as human being we used to think 

that the world is full of unlimited greenery and water bodies (Cronon 1996). One-

third of the earth is full of water. Now a dayôs greenery and waterbodies are com-

pletely lost in most of the cities. The cities are becoming more and more dreary 

without these integrated green and blue infrastructures. Loss of greenery, wet-

lands and waterbodies, unplanned development causing urban heat island effects, 

stormwater flooding, imbalance in ecology on both small and large scale are the 

result of rapid urban growth. Regaining the connectivity of green and blue struc-

tures will benefit the environment as well as improve the quality of living. 

1.1. Background  

Bangladesh is a densely populated country. Large amounts of the population 

move to cities and urban development increase day by day in the cities. Un-

planned development, cutting down trees, landfilling on water bodies and wet-

lands are making the problems with growing cities more severe.  

Dhaka is the capital city of Bangladesh. The area of Dhaka is almost 300 sq.km 

with a estimated population of 21,741,090 (WPR 2021). According to the Bangla-

desh Bureau of Statistics (BBS), a city like Dhaka is highly dense. Almost 23,234 

(WPR 2021) people lives in per sq.km in Dhaka city. In Dhaka city, almost 

300,000- 400,000 poor rural people move into cities each year (WSUP, 2007). 

Due to the ever-growing population and lack of job opportunities in rural areas 

people are moving towards Dhaka city to find better opportunities. A huge num-

ber of people are establishing their settlements in the slum areas. As a result, in-

formal settlements such as slums are increasing day by day in Dhaka city. The 

density within these informal areas is also increasing. This also creates extra pres-

sure on land and raise the unemployment situation in the city.   

1. Introduction  
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Figure 1: Urbanization and population growth in Dhaka (Sinthia 2013). 

 

Figure 1 showing the gradual increase in urbanization and population increase 

ratio in percentage from 1990 to present 2020 to a possible growth within 2025 

(Sinthia 2013). 

1.1.1. Existing condition of overall Dhaka city and the study 
area 

Bangladesh is situated at the south of Asia riverine where at the north the world´s 

largest mountain the Himalaya is situated. The place of origin of most of the riv-

ers of Bangladesh are from the Himalaya. The rivers and their branches have sur-

rounded the country as a mesh, that is why Bangladesh is often called the mother 

of rivers. Due to a lot of waterbodies, natural topographical settings and climate 

change Bangladesh often suffers heavy flooding due to the rise of temperature and 

melted snow from the Himalayas (Figure 2). The unexpected climate change 

causes unexpected droughts and noticeable changes in regular rainfall patterns. 

Frequent flooding and river erosion have become quite a common occurrence. 

The rise of sea level is also one of the major impacts due to climate change. 

Flooding from the sea, stormwater flooding has become quite problematic in the 

Bangladesh in recent years. 

This section will describe the existing topographic condition of Dhaka city and 

try to explore the chronological changes due to urbanization, loss of greenery, and 

water bodies over the periods of time.  

Topography analysis 

Ganga and Brahmaputra are the two delta rivers and the main source of these two 

rivers is from the Himalayas. These two rivers carry a huge amount of alluvial soil 

and then combined with the another river Meghna which is a non- Himalayan 

river creates one of the largest deltas in the world. They together flow towards the 

Bay of Bengal (Figure 2).  
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Figure 2: Map showing surrounding rivers of Dhaka city and the water flow direction of rivers, 

the red circle shows the study area. The map is collected from(Google Map Styles 2021) and the 

map is edited by the author. 

 

The existing topographic condition of the capital city Dhaka is quite flat. 

Dhaka city is bounded by three major rivers. Figure 2 showing that the Balu river 

situated at the east, the Turag river to the west and the Buriganga river to the 

south. These three rivers are the branches of the Brahmaputra. The water flow of 

all the rivers is downstream and then it flows towards the sea the Bay of Bengal 

which is situated at the south.  Dhaka city is often called a delta city due to its sur-

rounding topographic condition. The city core or the central part of the city is at a 

higher level and it is gradually levelled down towards the east, west, and south di-

rection where the three major rivers Balu, Turag and Buriganga are situated. The 

northern part of the city is situated at higher level.   

Historical changes in waterbody and greenery in Dhaka city 

Once upon a time the capital city Dhaka used to be covered with a lot of greenery. 

During the time of the Mughals (1608-1764), different types of parks and planta-

tion were constructed by different Mughal Emperors. Among them, the Ramna 

park and the Baldah garden still stand as a remembrance of that periods in history 

(Mukti 2006). The greenery has been faded away gradually due to unplanned de-

velopment and unplanned population growth. Trees have cut down without any 

consideration to provide accommodation and other facilities. Population increase, 

unplanned development, lack of proper urban planning, lack of urban greenery 

creates different problems. Trees are one of the main elements of nature, and our 

wellbeing are cut down without even thinking twice. People are getting discon-

nected from nature and greenery. Urban ecological balance and diversity are com-

pletely lost in the city due to rapid urbanization (Farrell 2018).  

Different government organizations such as FD (Forest Department) of Bang-

ladesh and DCC (Dhaka City Corporation) has started the project the ñDhaka city 

Beautificationò project for tree plantation and beautification of the city (Mukti 

2006). WASA (Water and Sewerage Authority) has also started some projects 
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regarding stormwater flooding, drainage, and management system (Subrina & 

Chowdhury 2018). But results did not come out fruitful as it was expected due to 

the neglects of the suggestion from the experts such as urban planners and land-

scape architects. Urban planners and landscape architectôs duty not only to con-

centrate on increasing the beautification of the city. They need as well to provide 

solutions so the city  can function 

It is recommended by the UNEP that there should be 25% of open space com-

binedly with greenery and water body in cities but there is less than 5% greenery 

in Dhaka city (Shuvo & Serajul Hakim 2014). The greenery has been gradually 

disappearing from Dhaka city. And gradually the city is become an uninhabitable 

city. 

                                                                                                                  

Figure 3: In these two maps from 1972 and 2015 it is very easy to compare the difference of 

greenery, water body and urban built-up areas (Hassan and Southworth, 2018) the circle within 

the maps is the study area for this thesis. The map is edited by the author. 

 

1972 2015 
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People are illegally grabbing land by the  river in Dhaka city. The river and ca-

nal beds are filled with sand in an unplanned way to provide more land for the in-

creasing amount of population. As a result, stormwater floodings during the rainy 

season is becoming quite common in Dhaka city. The suffering of the local inhab-

itants is too unbearable to explain. According to the survey performed in 2012, by 

CEGIS 75% of wetland has been lost from Dhaka city since 1967 (The disappear-

ing wetlands of Dhaka 2018). The situation causes manmade disasters quite fre-

quently. The unplanned drainage system, lack of porous material on the surface, 

lack of wetlands and natural drainage system causes severe stormwater flooding 

on the streets. Figure 3 and Figure 4, reflects the gradual changes of waterbody, 

wetlands, and greenery over the years due to rapid growth of urbanization. 

 

Figure 4: Gradual disappearance of waterbody from the Mughal period (1608-1764), 1905,  1988 

(Onindo Ahmed 2016) and present 2017 for the site of my thesis. The maps are edited by the author. 
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Study area and surroundings 

The study area for my thesis is situated at the central part of Dhaka city. The study 

area consists of the old Tejgaon airport, Banani lake and the informal settle-

ment/slum area in Karail. The Figure 5 showing the study area location within 

Dhaka city, Bangladesh. 

The old airport in the Tejgaon area is a huge piece of land almost 415 acres 

(Holmes 2015). This airport is no longer functional. Sometimes this area is used 

as an air force training ground for flying fighter plane and parade training.  

The informal settlement of the Karail slum was established during the Pakistani 

period around 1961 (Sinthia 2013). The informal settlement area in Karail slum 

beside the Banali lake is almost 100 acre. A huge amount of people live in this 

area. The estimated population is 59,516 inhabitants 2017. Almost 18,067 

households are accommodated in Karail at this time 2017  (Hasan & Mollah 

2017). Figure 6 illustrates the location of my thesis area, the existing surrounding 

site condition of the old Tejgaon airport, Banani lake and the informal settle-

ment/slum area Karail, in relation to the city and to the country Bangladesh. 

 

 

Figure 5: The maps with the red circle shows the location of my thesis study area (to the right) in 

relation to Dhaka city and to Bangladesh. The map is collected from the (Google Maps 2021), the 

illustration is produced and edited by the author. 
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Figure 6: The existing site surroundings of the study area. The map is collected from (Google 

Maps 2021), the images are collected from the right respectively (Mollah & Islam 2020; Roy 

2021; Nobes n.d.). The illustration is created and edited by the author. 

 

Figure 6 illustrates the existing site surrounding of my thesis area. To the left is 

the Tejgaon old airport, the middle picture show Banani lake and the right picture 

show the character of the informal settlement area, (Karial slum) beside the Ba-

nani lake. 

 

Figure 7: Figure show the flow directions of stormwater flooding on streets during heavy rainfall 

on the site area. The map is collected from (Google Maps 2021) and the image is collected from 

(Manun 2018.) The illustration is edited by the author. 

 



 

26 

The poor permeable soil condition and increased, unplanned settlements on land 

that is filled up rivers, canals, ponds and wetlands has interrupted the excess water 

flow. The rainwater during monsoon rises the water level and interrupts the natu-

ral water flow. The rainwater cannot be transmitted into the rivers, canals, and 

pond quite smoothly. That is why rainwater sometimes got stuck on the ground. 

To solve this issue there is a natural tendency to develop urban structures by rais-

ing the level up from the ground and thus the rainwater gets logged on the streets 

and create stormwater flooding during heavy rainfall (Figure 7, Figure 8). In an 

informal interview, a Bangladeshi architect Iqbal Habib said, ñAfter a little rainfall all 

the roads look like a canalò. 

 

Figure 8: Illustration of how stormwater floods the street close to levelled land for buildings dur-

ing heavy rainfalls. Conceptual section by the author. 

 

On a small scale the land is levelled up protect private built area,  and the streets 

get flooded by rainwater. On a larger scale, a higher elevated area gets rid of the 

stormwater flooding problem by levelling up of certain places, but other places 

suffer due to the lack of holistic master planning of the green and blue infrastruc-

ture for stormwater. 

1.1.2. Lack of planning and development policy in Dhaka city 

There are 11 city corporations in Bangladesh in present time. Dhaka city has two 

city corporations one is Dhaka North City Corporation (DNCC) and the other one 

is Dhaka South City Corporation (DSCC). The study area with Old Tejgaon air-

port, Karail Slum and Banani lake is under DNCC (Figure 6)  

According to National Housing Policy 1993 (Table 1), Rajdhani Unnayan Kar-

tripakkha (RAJUK) and the National Housing Authority (NHA) and Public Works 

Department (PWD) are working for providing housing facilities to the general 

poor people (Farzana Tuli 2004; Sinthia 2013). 
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Table 1: Public housing for different income people (Farzana Tuli 2004). 

Public sector 

housing provider 

High income peo-

ple 

Middle to low in-

come people 

Refugees and re-

settlement 

RAZUK 260 420 ---- 

PWD    

NHA ---- 2969 18268 

 

Physical planning and development in urban areas require key planning docu-

ments compiled with rules, regulations, building acts, sector-wise specific plan-

ning policy etc. Among them most important documents for planning are Bangla-

desh National building code (BNBC) 2006, Imarot Nirman Bidhimala 2008, Na-

tional Urban Sector Policy (NUSP) 2011, National Housing Policy (NHP) 1993 

(Roy et al. 2018).  

The urban planning and landscape planning for Bangladesh is outdated (Mri-

dha et al. 2009). The policy for urbanization lacks fundamental rules and regula-

tions that is why the rules are not capable enough to face the recent challenges. 

The gradual growth of population is creating pressure on essential services and it 

also lacks micro-level policy (Mridha et al. 2009). The holistic urbanization poli-

cies lack proper governance, skill and coordination. (Mridha et al. 2009). 

1.2. Problem statement 

The dense city like Dhaka is becoming drearier without integrated green and blue 

infrastructures. Loss of greenery causes the urban heat island effect. The ecologi-

cal balance of the city is almost lost, and it disturbs the physical and mental well-

being of human and other organisms (Yēlmaz & Mumcu 2016). Climate change, 

the urban heat island effect and lack of ecological balance are the evidence of this 

unplanned urbanization. The temperature will rise up 0.4% higher by 2050 than 

the regular temperature today (Islam 2009). 

Landfilling of canals and rivers and forcefully grabbing the lands for un-

planned development makes the situation worse. As a result, stormwater flooding 

and frequent flooding have become quite common. It creates disruption in the reg-

ular urban life. Due to poor drainage system, mismanagement of wastes, deduc-

tion of water catchment, lack of proper channels to flow stormwater causes storm-

water flooding. The problem becomes more severe during the month from May to 

October when the rainy season starts (Figure 13).  

Unplanned urbanization is getting harder to cope with. Population increases 

and migration of rural poor people is increasing unplanned urban developments. 

The number of slum dwellers or informal dwellers is increasing as well (WSUP, 

2007). The informal dwellers are often deprived of their basic facilities, and this 

leads to a very poor quality of living. The incident of manmade hazards and the 

impact of natural hazards is quite common here. The unhygienic and poor stand-

ard of their building settlements also makes their living condition worse (Ahmed 

2014). The dense settlement within the city made it difficult to maintain social 

distancing during the pandemic situation like COVID-19.   

Rental units for 10% of public service holders 
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1.3. Concept, theory, and inspiration 

Landscape architecture itself a complex subject. Landscape architecture is not 

about planning or designing a piece of land and follow the implementation ac-

cording to the planning proposal. It is an artistic approach of planning which con-

siders several aspects and visions. In this regard two famous landscape architects 

from Frederick Law Olmsted and Patrick Geddes and their theories acted as an in-

spiration and helped to conceptualize the thesis.  

Frederick Law Olmsted was famous American landscape architect and a social 

critic. He was also known as a father of landscape architecture profession (Nichol-

son 2004). According to him the responsibility of landscape architects should not 

be just to design park or green spaces. In broader sense that designed space should 

have to certain values, functional and meaningful (National Association for 

Olmsted Parks n.d.). His philosophy was to keep landscape as close to urban in-

habitants. Through following this philosophy surely promote a quality of life 

where people can escape from their daily life and to regain peace of mind. 

Patrick Geddes known as a father of modern town planning (Clavel & Young 

2017). His motto was to co-relate nature and culture. He also tried to focus on uni-

fying different disciplinary. His new approach and theoretical ideas of regional 

and town planning concepts always had a holistic view towards people and inte-

grate a link between nature and social science (Talukder 2015), Which is one of 

the important essence of this thesis. Geddes understood the importance of nurtur-

ing, the reflection of past essential elements of human evolution. He also under-

stood that a space expresses a specific moment, local identity, pride of past tradi-

tions (Rubin 2009). Geddes´s theories also helped me to understand the value, 

need and concerns of community helps the designer to consider certain factors in 

conserving the value of the place. 

Landscape is not an independent subject. It considers multiple aspects. Multi-

ple aspects and themes are interdependent. To achieve the vision of the author, the 

thematic aspects played an important role. The thematic concept and inspiration 

derived from Frederick Law Olmsted and Patrick Geddes. These two theories are 

widely discussed further in the literature review chapter.  

Three thematic aspects are considered in this thesis, they are as follows:  

¶ Improve urban ecology & 

¶ Solving the stormwater logging 

¶ Consider socio-economic wellbeing  

These two theories of Frederick Law Olmsted and Patrick Geddes both com-

plemented my vision of thematic master plan program sketch. Connecting urban 

green and blue structures by taking inspiration from these theories will help to 

achieve sustainability, increase greenery, add ecological and aesthetics values to 

the city. The background and problem statement not only influenced but also the 

theories of the two famous landscape architects inspired the author and helped to 

conceptualize in formulating the aims and objectives and research question further 

on. 
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1.4. Aim and Objective 

This masterôs thesis aims to provide guidelines and a visionary masterplan pro-

gram-sketch for a specific part of Dhaka city that solves the imbalanced urban 

ecology, stormwater flooding problems during the rainy season integrated with 

improvements of the social and economic wellbeing for the informal dwellers. 

A holistic urban ecology-water project can lead towards a better quality of liv-

ing both for nature and humans. The observations and analysis through theories 

and findings were used as basis to formulate the guidelines for the final master-

plan program-sketch in three phases.  

1.5. Research Question 

Specifically, one research question has been formulated to achieve these aims and 

objectives of this masterôs thesis paper. The research question as follows:  

 

1. How can urban green and blue structures help to improve urban ecology, 

solving stormwater flooding, and improve the socio-economic quality of 

living for the informal dwellers? 
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2. Methodology  

This Masterôs thesis paper involves a systematic approach with several methods. 

The following diagram in Figure 9 illustrates the content of this systematic ap-

proach.  

The research method involves ï 

1. Study of documents and literature review 

2. Online survey questionnaire  

3. GIS analysis 

4. Study of Role models  

The study of documents and literature review helped to explore the possibilities 

to gain knowledge about the benefits of urban greenery, urban ecology, identify 

the causes and effects of stormwater flooding and identify the necessity to im-

prove the living condition of the informal dwellers mostly in Dhaka city. This 

chapter helped to explain how the different data information, maps and photo-

graphs within this thesis topic had been collected and organized. The process of 

data collection was done by collecting different documents from both government 

and other private sources. Other sources such as newspaper articles, statistics, 

maps, images, videos etc. was also used and analysed.  

The second approach was the online survey questionnaire. The voice of people 

was the most important factor in any kind of research which was helpful in my 

thesis to understand the causes and effects of loss of greenery, urban ecology and 

stormwater flooding. The online survey questionnaire also helped to observe the 

overall present condition of Dhaka city and how the social and economic benefit 

can be achieved to lead to a better quality of living.  

The third approach was GIS analysis. The shape and layer files helped to pin-

point at the exact problem and present condition of the study area.  

The fourth approach was collecting examples from different parts of the world, 

considering the issues related to this thesis topic.  

From literature reviews, online survey questionnaire and GIS analysis a SWOT 

analysis was formulated. The Swot analysis was basis for guidelines to my thesis 

proposal.  

A masterplan program-sketch presented in illustrations and text with references 

to my guidelines built on the SWOT analysis of my findings in the literature re-

view, online survey, GIS analysis and study of role models is the result of this the-

sis. 
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The diagram in Figure 9 illustrates the overall outline of the methodology. In 

this chapter the methodologies such as literature review, online survey, GIS analy-

sis and study of role models are described. The procedures for this thesis explains 

how the data collection and analysis were done and lastly how the designed result 

with guidelines and masterplan program-sketch was created on basis of my find-

ings. 

2.1. Study of documents and literature 

The tudying of different documents and literature helped to explore the possibili-

ties to gain knowledge about the benefits of urban greenery, urban ecology, iden-

tify the causes and effects of stormwater flooding and identify the necessity to im-

prove the living condition of the informal dwellers.  

The literature review and data collection were conducted simultaneously 

through a broad series of online searches through Google and used other search 

engines such as Google Scholar, Research gate, open Library, SLU library etc.  

Several keywords were used to collect literature such as urban ecology, urban 

greenery, stormwater, informal settlements etc. Collecting and reviewing schol-

arly literature as well as different analysis documents and data from the different 

government organizations to get the hold of relevant documents and information.  

2.1.1. Literature review 

This thesis paper concentrated on the basic three thematic aspects i.e., to upgrade 

urban ecology within Dhaka city, manage the stormwater flooding and benefit the 

informal dwellers both socially and economically so that it could lead the path to-

wards a better quality of living. The theoretical part was based on addressing 

these three thematic aspects to gain the main aims and objectives of this thesis and 

helped to answer the research question.  

The first theme of studying literature concentrated on urban greenery and ecol-

ogy to understand the importance of greenery and urban ecology. The second 

theme of this studying literature part was to gain a basic understanding of the 

causes and effect of stormwater flooding. Lastly, the third theme was understand-

ing the importance of resettling the informal dwellers and observe the basic prob-

lems within the informal settlements and how their living condition can be im-

proved.  

The literature review helped to clarify the background to my thesis result. The 

social and economic aspect of the city has to be studied in combination of the 

three themes in my thesis; environmental benefit, added recreational values and 

improved quality of living, to achieve physical and mental wellbeing for nature 

and humans. The philosophy of Frederick Law Olmsted´s (Nicholson 2004) in-

spired the work with the thesis un urban ecology and social wellbeing. Patrick 

Geddes theories inspired the masterplan program sketc in this thesis to keep the 

overall road- and block structure to hold the memory and character of the Karail 

area. Thus, the studying literature associating with urban ecology, stormwater 

management, bettering of the living quality of the informal dwellers considering 

improving social and economic aspect guided this thesis paper to the basic 
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guidelines and in proposing the overall green and blue structure in a thematic 

masterplan program-sketch. 

2.1.2. Study of different documents and collecting data 

Data and research papers on stormwater flooding, drainage, and flooding issue in 

Dhaka city were collected from reliable sources from relevant literature and docu-

ments from a different government organization. The existing land use data were 

collected from RAJUK (Rajdhani Unnayan Kartripakkha). The population density 

data were collected from BBS (Bangladesh Bureau of Statistics). The topographic 

data were also collected which was prepared by IWM (Institute of Water Manage-

ment). The stormwater drainage data, drainage pipes, box-culverts etc were col-

lected in detail from DWASA (Dhaka Water and Sewerage Authority) and the 

drainage department of DCC.  Rainfall data were collected from MDE (Meteoro-

logical Department of Bangladesh) and BWDB (Bangladesh Water Development 

Board). The Table 2 below described shortly the data sources and what types of 

data were collected. 

Table 2: Data types and sources, the table is produced by the author. 

Data type Source  

Land use  RAJUK 

Population density BBS 

Topography  IWM 

Drainage infrastructure DWASA, DCC, IWFM 

River flow BWDB 

Rainfall data MDE, BWDB 

Urban waste BSAC 

 

The research study had been conducted by collecting secondary data sources 

which included map collection and collecting photographs. 

2.1.3. Map collection  

Maps had been collected from relevant literature and documents from different 

government organizations. The existing land use map was collected from RAJUK 

and the existing drainage network layout was collected from IWFM (Institute of 

Water and Flood Management). The drainage infrastructure, pipelines, culverts 

etc. were collected in detailed format from DWASA. River flow maps were also 

collected from BWDB. Literature illustrated with related maps also helped to ana-

lyse the present condition.   

2.1.4. Photograph collection 

To identify the missing information from the literature and documents in some 

cases images and photographs were collected to understand the water flooding sit-

uation and the effects on urban life. Photos of trees to build a character of green-

ery in Dhaka city were also collected which is attached to Appendix A under 
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Table A1 section.  Related photographs had been directly collected from different 

internet websites and newspaper articles. 

2.2. Online survey questionnaire 

Formulating an online survey questionnaire was one of the primary data collection 

sources for my thesis. The designed online survey questionnaire was formatted in 

such a way that the participants could share their personal experience of storm-

water flooding impact, loss of urban greenery and express their opinions on re-

lated social issues. Both open and close-ended questions were included in the 

online survey questionnaire so that the answers could provide in depth under-

standing of the present situation. One of the benefits of formulating open-ended 

question was to provide the respondent freedom of speech. The online survey 

questionnaire was performed by using the Type form. Type form is a platform 

where online surveys or interviews can be conducted through formulating certain 

questionnaires. Then all the responses were summarised in one excel sheet. The 

responses were calculated in percentage and represented in graphs or pie charts so 

that online survey questionnaire results can be easily analysed and reflect on.  

Two types of online survey questionnaire had been created one with the local 

inhabitants and the other one with the experts within the related fields in Dhaka 

city. The survey questionnaire were set from various literature survey, thesis doc-

uments and inspired while conversation with various experts in different fields. 

54 local inhabitants participated in the survey. The links to the surveys were 

generated from the Type form and shared on Facebook to collect feedback from 

the local inhabitants in all over Dhaka city. As the interviews were conducted re-

motely it was not possible to reach to the informal local dwellers and stakeholders 

to learn their opinions. The survey was conducted on the all over Dhaka city and 

tried to grasp the overall point of view as the overall scenario is quite familiar to 

them. The online survey questionaries are added in the Appendix B section under 

Table B2. 

Experts of different fields from different government and private organizations 

were contacted by mail. Eleven experts have responded to the online survey ques-

tionnaire in this thesis. The questionnaires are added in the Appendix B section 

under Table B1. The interview questionnaire to experts were aimed to gather the 

opinion on improving urban ecology, causes & effect of stormwater management 

and addressing social issues. The participants were chosen based on their experi-

ence and expertise in different fields from different renowned govt. and private 

organizations. The experts were expertise in water supply, sewerage & storm-

water drainage management, water resources & water modelling, water resources 

management, flood, drainage system planning, green architecture, urban planning, 

civil engineering, urban engineering, biologist etc. Both open and closes ended 

questionary have been asked. Their responses were calculated in percentage so 

that online survey questionnaire results can be easily reflected. From the open-

ended questions, common answers or suggestions were also categorised and cal-

culated in percentage. Then represented in graphs and pie charts in the section 

with findings. 
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Collecting secondary opinion was also considered in performing this method. 

Arranging meetings via zoom, interviews through the newspaper articles, media 

interviews are addressed as informal interviews in this thesis paper. Informal in-

teractions are essential part to observe a participantôs point of view (Swain & 

Spire 2020). Informal interviews from the newspaper articles, news media had 

been collected. Another way of communicating with the experts and multiple in-

formal communications had also been conducted via zoom meetings to gather 

knowledge and information. The formulated guidelines for the designed master-

plan program-sketch benefited from. 

2.3. GIS analysis 

A most important method for background knowledge has been GIS (Geographical 

Information System) analysis. By combining different map layers on a digital 

map, it became clearer how different planning decisions interact or contrast with 

each other in a spatial context. This is the simplest of geographical analyses, 

which was included in basic courses in GIS. The GIS tool used in the thesis is 

ArcGIS. The data, layer files and shapefiles had collected from different websites 

and also collected personally from the GIS experts from different organizations 

who work with GIS software and related project analysis through GIS.  

The GIS analysis is formulated based on the aspects named below: 

¶ Land use  

¶ Green and open spaces 

¶ Informal settlements 

¶ Loss of wetlands and waterbody 

¶ Flood analysis 

A GIS analysis with other map layers provided information about the land use, 

green and open spaces, informal settlements, loss of wetlands and waterbody, 

flood analysis. This thesis paper was able to identify the basic problems such as 

loss of greenery, water bodies, identifying flood-affected areas and informal set-

tlement areas etc. through the GIS analysis. In combination with the literature re-

view it was possible to draw conclusions about necessary measures to reach goals 

for the thesis. 

The documentation of the GIS analysis was done by creating a separate map 

layer, SVP.shp, where information about land use and land cover, green and open 

spaces, informal settlements, loss of wetlands and waterbody, flood analysis was 

stored. By analysing these maps which place is affected by orientation decisions, 

the spatial analysis can contribute to solving the related issues within the study 

area. 

2.4. Study of Role models 

Role models of various relevant projects for the thematic aspects in my thesis 

from North America, Europe and Asia were analysed. This part of the analysis 
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was very important to have a clear grip of understanding the overall situation in 

different parts of the world and what types of measures or solutions can be used in 

the final masterplan and providing guidelines and proposals in the study area. The 

solutions complemented the basic three thematic aspects of this thesis i.e., urban 

ecology, stormwater management and benefiting the socio-economic aspects.  

This study of role models acted as an inspiration to analyse the thematic prob-

lems, find relevant solutions and also learn from these projectôs design challenges 

or limitations to avoid the possible mistakes in my own sketching in the context of 

Dhaka city. These role models acted as an artistic inspiration in providing the 

basic guidelines and the result in a masterplan program-sketch.  

2.5. Procedure  

The performed methodologies from 1 to 4 i.e., Study of documents and literature 

review, Online survey questionnaire, GIS analysis and Study of Role models have 

produced findings that have been used integrated to become background for the 

SWOT analysis and the guidelines for my proposal. 

This thesis used both uses both inductive quantitative approach and deductive 

qualitative approach to gather data. The inductive approach is concerned about 

facts and experiences on individual as well as collective levels. This approach is a 

series of search patterns, it starts from observation then gradually develops into 

explanations, theories and a set of hypotheses (Bernard, Harvey Russell (2011)).  

On the other hand the deductive or qualitative approach focused on things that 

are up for discussion and debate (Kabir 2016). Deductive or qualitative approach 

is a combination of collecting and analysing both primary and secondary sources 

better for understanding certain phenomenon (Creswell 2014). This approach uses 

surveys and observations such as formulating interviews, data collection from 

journals, articles, newspaper or even audio or video materials etc. Qualitative ap-

proach is used in this thesis basically to come up with a hypothesis rather than to 

predict something concrete (Kabir 2016). That is why in my thesis qualitative ap-

proach resulted the collected observations and information into three thematic as-

pects. 

The study of literature, data from different documents included both secondary 

data and primary data sources. The voice of people was one of the most important 

factors in this thesis since important to listen to people in any kind of research 

concerned with people´s wellbeing. Formulated interviews were a primary source 

of data collection. Besides, interviews both with local people and experts also for-

mal and informal meetings had been arranged within this thesis. Some secondary 

sources such as interviews from newspaper articles also influenced in formulation 

of the guidelines as basis for the final result. 

Another primary data source was GIS analysis, which helped to formulate an 

analysis of the overall current situation for Dhaka city and the study area. Values, 

challenges, and shortcomings was described based on this analysis in the follow-

ing section. A SWOT analysis of the study area in Dhaka city were formulated 

based on the literature review, online survey questionnaire and GIS analysis,   

Examples or role models from different parts of the world were studied and an-

alysed on particular phenomenon such as urban ecology, stormwater flooding and 
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addressing different social issues. Some solutions helped to conceptualize strate-

gic plans to formulate guidelines and the final result in a thematic masterplan pro-

gram-sketch.  

After collecting and analysing the data the final guidelines and the masterplan 

program-sketch was illustrated in form of a conceptual sketch, 3d visualization, 

plans, sections, and maps in the following result section.  
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3. Literature Review 

The literature analysis and review included literature, published and unpublished 

documents, scientific articles, journals, thesis papers, newspaper articles, web-

sites, maps, images, and videos etc. The literature were collected simultaneously 

through a broad series of online searches for scholarly literature to get the hold of 

relevant documents and information. As it is mentioned earlier that this thesis pa-

per will concentrate on three different aspects. One is urban ecology, the second is 

stormwater flooding and the third one is addressing the social issue. In this thesis 

paper, this section is structured based on addressing these issues. There are many 

research papers on addressing the urban ecology, green infrastructures, storm-

water flooding and social-economic issues which helped to provide guidelines  

and to conceptualize the final thematic masterplan program-sketch.  

3.1. Landscape and the concept of Freder-
ick Law Olmsted  

Undoubtedly landscape architecture is as ancient as civilization. In 1863, Freder-

ick Law Olmsted was the first person who used the professional term landscape 

architecture for complex master design projects in public open spaces (Nicholson 

2004). The concept of formulating the aims and objectives of this thesis paper de-

rived and inspired from Frederick Law Olmsted who was a famous American 

landscape architect and a social critic. He was also known as a father of the land-

scape architecture profession. Many of his well-known landscape projects and ur-

ban parks reflects a vision of American culture and society (National Association 

for Olmsted Parks). He was also concerned about social and political issues, 

which had a huge impact on landscape design. According to him the role of a 

landscape architect is not just to design park or green spaces. In a broader sense, it 

must be functional and meaningful as well. He could visualise landscape beyond 

current trends and fashion. His design concepts used to fulfil human psychology's 

fundamental demands. That designed spaces also contained values such as recrea-

tional and cultural values etc. His philosophy was to keep the landscape as close 

as possible to urban inhabitants (National Association for Olmsted Parks). 

Through following his philosophy, the society would surely promote a quality of 

life where people can escape from their daily life and regain peace of mind. Par-

ticularly prominent was the part in his landscape design, where he created views 

in which the people would end up inundated. This is an experience of his, he 

termed as an unconscious process. To achieve this result, all the elements should 

serve a single purpose to create the experience of landscape more significant (Ni-

cholson 2004). The Seven óSô of Olmstedôs Design Concept are scenery, suitabil-

ity, style, subornation separation, sanitation, service. These seven design princi-

ples of Olmstedôs are applied in formulating guidelines for the masterplan pro-

gram-sketch and used in the plan for the design. These seven óSô Olmstedôs De-

sign Concept will be discussed in the following sub-sections.  
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3.1.1. Scenery 

The scenery is a type of design principle where there is no obstacles or boundaries 

which gives a viewer a sense of openness. Frederick Law Olmsted used to love 

travelling at an early age and there he developed the concept of scenery (Nichol-

son 2004). This principal considers avoiding hard edges, designed structures and 

formally designed planting. This creates a sense of openness, connectivity with 

nature and greenery (The Seven Sôs of Olmsted Design 2021). 

3.1.2. Suitability 

Frederick Law Olmsted always tried to keep the uniqueness of the place which he 

termed as ñgenius of the placeò (National Association for Olmsted Parks). He al-

ways tried to respect land, topography, and natural scenery. This helps to utilise 

the positive and negative aspect of the site. It maintains the naturalness of the site, 

benefit ecology and promote sustainability. 

3.1.3. Style 

Frederick Law Olmstedôs projects followed specific styles mainly ñPastoral styleò 

and ñPicturesque styleò. ñPastoral styleò is a type of style which includes scattered 

trees, open green space and water bodies which restore the sprit. On the other 

hand, ñPicturesque styleò plays with light and shadow and creates a sense of mys-

terious environment. It also tries to portray benevolence and richness of nature 

(Nicholson 2004). 

3.1.4. Subordination 

According to Frederick Law Olmsted, ñArt to conceal Artò(The Seven Sôs of 

Olmsted Design 2021). He always visualized landscape as a unified composition. 

Any element which creates a barrier or disturbance in achieving the desired goal 

should be eliminated or subordinated (Nicholson 2004). 

3.1.5. Separation 

The urban area is always busy that is why Olmsted tried to separate spaces ac-

cording to their uses so that user can fully enjoy the landscape and can avoid pos-

sible conflicts (Nicholson 2004; The Seven Sôs of Olmsted Design 2021). 

3.1.6. Sanitation 

One of the important aspects that Olmsted focused on the impact on health and 

sanitation due to landscape. Proper adequate drainage system and other engineer-

ing considerations promote the physical and mental well-being of the people (Ni-

cholson 2004). 

3.1.7. Service 

Parks can bring nature and human closer. Proper planning with proper utility ser-

vices fulfils the social and psychological needs. According to Olmsted  
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(Nicholson 2004), ñSo long as considerations of utility are neglected or overridden by consid-

erations of ornament, there will be no true Artò. 

3.2. Patrick Geddesôs theory of city development 

Patrick Geddes is regarded as ñThe Father of Modern Town Planningò (Clavel & 

Young 2017). If correctly speaking Patrick Geddesôs innovative thinking in the 

field of urban planning and sociology is known to all. He developed new ap-

proach and theoretical ideas in regional and town planning. His concepts always 

had a holistic view towards people and integrate a link between nature and social 

science (Talukder 2015). He stresses that successful planning decisions must be 

founded on a comprehensive and coordinated survey that helps to identify the nat-

ural settlements and surroundings of the study area as well as itôs socio-economic 

prospects and constrains. His town plans for social improvements of existing ur-

ban areas was characterized by keeping street patterns and block structure in re-

spect for the inhabitantôs experience of identity in their neighbourhoods. 

His fundamental principal of town planning is based on ñplace, work and peo-

pleò (Talukder 2015). Climate and geographical settings influence a lot in shaping 

an individual lifestyle. On the other hand, individualôs act at the same time is also 

shape the place through economic process. This is a continuous transition within 

place and people. 

ñThink Global, Act Localò is another Geddes concept of city planning (Var 

2019). In fact, his concepts have been implemented and considered as a way of 

parallelly conservation approach with other planning aspects. Before implementa-

tion of any project cultural background, tradition and characteristics of locality 

should be considered.  

A space is a series of memories and drama. According to Geddes (Clavel & 

Young 2017), "A city is more than a place in space; it is a drama in time". A collective se-

quence of activities of a society or a particular area expresses an expression of a 

specific moment, local identity, pride of past tradition. The concept of awareness 

of protecting the identity and tradition derived from the from Patrick Geddes. Ac-

cording to Geddes (Geddes 1915), ñIt is interesting sometimes to stop and think and won-

der what the place you are currently at used to be like in times past, who walked there, who 

worked there and what the walls have beenò.  
Geddes understood the importance of nurturing the reflection of past essential 

elements of human evolution. In the words of Patrick Geddes (Geddes 1915), ñWe 
have to realise and keep in view the spirit and individuality of our city, its personality and character, 

and to enhance and express this, if we would not further efface or repress it.ò This perspective 

identifies a social process, and  forms of belonging, practices, experiences (Garau 

et al. 2016). 

Geddes revealed that community involvement is very important in the process 

decision making during urban development (Garau et al. 2016; Var 2019). Cities 

in Evolution is one of the significant work of Geddes, where he covered the rela-

tionship between the community and planner (Geddes 1915; Rubin 2009). As a 

planner he introduced many projects which include peoplesô survey and participa-

tion to his projects. The success of the project depends upon community 
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participation. The value, need and concerns of community helps the designer to 

consider certain factors in conserving the value of the place. 

3.3. The necessity of urban green spaces 

Urban open and green spaces perform a wide range of roles such as environmental 

balance, ecological balance, improves physical and mental wellbeing and provides 

benefits socially and economically as well. It connects a bridge between human 

and nature (Bowman et al. 2009). It is important to understand what specific pur-

pose we want to fulfil through urban greenery. Urban green space comes in differ-

ent forms, shapes, and serves different purposes. They may vary from culture to 

culture, country to country. 

This section of this thesis paper explained the benefits and importance of urban 

green space. Preliminarily, this thesis concentrated on environmental benefit, 

health benefit, recreational benefit, economic benefit, and social scope of benefit. 

The following diagram in Figure 9, reflects a summary of what are the main bene-

fits of urban green spaces. 

 

 

Figure 9: Diagram explains the benefit of green areas in urban areas, the diagram is produced by 

the author. 

3.3.1. Environmental benefit 

The environmental benefit is one of the benefits of urban green areas.  In this sec-

tion, the environmental benefits (Yēlmaz & Mumcu 2016) are widely described 

including- 

a) Ecological balance,  

b) Improvement of urban air quality and climate, 

c) Positive effects on wildlife and other habitats,  

d) Flood reduction, and 

e) Improve aesthetics quality in urban landscape.  
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a. Ecological balance: 

Each species is important to maintain the balance of ecology and nature. Human  

being is superior to all other creatures of God but they failed to understand the im-

portance of nature and miserably failed to respect nature (Lehmann 2019). Hu-

mans are not excluded from the ecosystem of nature. The whole system will col-

lapse then the existence of human will reach towards the end within no time (Cro-

non 1996). Humans are getting disconnected from nature due to the rapid grown 

of urbanization. Greenery is gradually fading, and urban ecological balance is also 

disrupted.  

It is not easy to repair this damaged ecosystem overnight. Sometimes, urban 

cities and nature both are considered as two separate things and oppose to one an-

other (Kaika 2004). Nature and greenery themselves are an important part to 

maintain ecological balance. It is important to integrate urban city and nature. 

Landscape planners and architects can come forward and necessary ethics can be 

formulated to maintain the ecological balance. It will help to increase urban biodi-

versity benefit the environment and provide a better quality of living. 

b. Improvement of urban air quality and climate:  

An increase in urban greenery special trees, shrub and other types of greenery 

help to improve the quality of air and helps to protect from the climate change. 

Rapid urbanization, increased industrialization, an increment of motor vehicles 

creates air pollution. Moreover, it also creates an urban heat island effect (Yēlmaz 

& Mumcu 2016). Trees are important for our survival as well. They inhale carbon 

dioxide and exhale oxygen. They absorb pollutants & other and infiltrates the air. 

Due to the lack of greenery in urban areas, heat island effect has become quite 

common. By planting, more and more trees will help to drop the temperature up 

to few degrees and will help to cool the rase of temperature. Therefore more, and 

trees plantation and greenery should be increased to improve the quality of the liv-

ing environment in urban areas. 

c. Positive effects on wildlife and other habitats:  

Larger green areas not only improve the ecological balance but also provide habitat 

for other species. Thus, it increases biodiversity in the urban areas. Diversity in 

greenery results from diversity in species and wildlife (Yēlmaz & Mumcu 2016). It 

is also a fact that all species do not find urban areas as a secured or comfort zone 

for their living. But certain species get used to the urban environment. Therefore, 

urban area develops different ecosystem than the rural areas. But increasing urban 

green spaces will always have a positive impact on wildlife and other habitats. 
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d. Flood reduction: 

Urban areas have less permeable surfaces. During flooding season or heavy rain-

fall, water flooding is a common issue in urban areas. Green spaces can act as a 

natural drainage system (Matarazzo 2018). Trees can help to reduce the effect of 

flooding and can help to protect from soil erosion as well. Planting more and more 

trees and increasing urban greenery can reduce the flood risk in urban areas and 

reduce suffering. 

e. Improve aesthetics quality in the urban landscape: 

Rapid urbanization and the loss of green spaces made the cities lifeless. The urban 

area has become more concrete and boring. Providing a variety of greenery and 

creating activities around it will not only add aesthetics value but also functional 

value as well. Specific elements can emphasize the city character and hold a spe-

cific identity (Yēlmaz & Mumcu 2016). Greenery will add aesthetics values, spe-

cific landscape character and most importantly a breathing and liveable area for 

living. 

3.3.2. Health benefit 

Urban green spaces play an important role in improving the quality of living of 

urban dwellers. It provides an escaping place from their busy and dull regular life. 

Greenery enriches our mind with pleasure and refreshment. A sense of peace and 

calmness also increases productivity and enriches the mind with creativity 

(Yēlmaz & Mumcu 2016). 

In many types of research, it is proved that greenery reduces a certain degree of 

stress, depression and improves our mental health (Dave Kendal et al. 2016). 

Open green space also increases the scope of our physical activity (Amano et al. 

2018) which is also helpful for cardiovascular diseases (Morris 2003). It also en-

courages people to walk, run and cycling. Thus, urban greenery also encourages 

social gathering, interaction and improve neighbourhood well-being (Davern et al. 

2017)  

3.3.3. Recreational benefit 

The recreational benefit is the most common benefit from urban greenery. Out-

door green spaces such as parks, open-air gymnasium, gardens, playground etc. 

are the primary source of the recreational area in nature. People of all ages need 

recreational facilities in nature. It helps to develop both mentally and physically. 

A study has been conducted on a certain number of children. Children who take 

active participation in nature for playing are more active than the children who 

have less contact with nature (Wolch et al. 2014). In another study, it is shown 

that people who have better access to nature have higher participation in different 

physical activities (Kabisch et al. 2017). 

3.3.4. Economic benefit 

It cannot be denied that how much greenery is important for the economy. In most 

countries, the whole economic system survives upon the food that is produced 
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from the green spaces. A developing country like Bangladesh the whole economy 

depends on agriculture. Urban green spaces at a smaller scale can also provide 

economic benefit and provide job opportunities for unemployed people. Fresh 

fruits and vegetables also feed the increased population in urban areas. It will not 

only benefit economically but also improve human health.  

Other than food production greenery can attract many people. Many investors 

might get interested and provide a scope for tourism (Arvanitidis et al. 2009). It 

will also increase the scope of employment. Greenery can increase the value of 

real state property. The surrounding property and house owner might also get the 

economic benefit (Yēlmaz & Mumcu 2016). 

3.3.5. Social benefit 

Urban open spaces and greenery are also important to gain benefit from a social 

perspective. Open spaces and greenery provide more scope of communication and 

interaction (Bertram & Rehdanz 2015). Community gathering for different festi-

vals and social interaction is an important part of Bangladeshi culture. Due to lack 

of open space and greenery, the social interaction and bonding within the neigh-

bourhood are decreasing. If greenery is increased, it will make the city more livea-

ble and improve the social life quality. 

3.4. Tree selection and inventory   

There is an old saying, ñThe Right Tree in the Right Placeò (Forestry Commission Scot-

land 2015). The wrong selection of trees not only create manmade hazards but 

also hampers aesthetics. The wrong tree at the wrong place or inadequate space 

hampers the trees to grow properly. Most of the trees within the island are 1 foot 

wide and depth 1-2 feet, which is very inappropriate for big trees to grow. A little 

storm causes these trees to fall and causes serious accidents (Figure 10). 
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Figure 10: Effect of wrong tree choice at the wrong place (Manik 2019). 

 

Rows of trees add scenic view, and it is also very soothing to the eye. But rows of 

trees should maintain certain continuity or regularity. Different size and different 

shape of trees will not add any aesthetics value to the streets (Figure 11). 

 

  

Figure 11: Different size, shape, and types of trees (Google Maps 2013). 

 

Table A1 in Appendix A section reflects the tree inventory for selecting an urban 

tree, which will not only add aesthetic value as well as ecological value. To in-

crease urban ecology, it is important to select native plants to provide ecological 

balance and to provide shelter to the native species as well. But in some cases, the 
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exotic species has also become a part of our ecology, and do not serve any hamper 

to the urban ecology. These specific trees will add colours in different seasons, 

highly tolerant to different climatic condition and requires low maintenance. Cre-

ating list of trees is to reintroduce this species in a newly designed way which 

used to be quite familiar but gradually fading away from the cities due to urbani-

zation. Table A1 in the Appendix A section shows different types of trees such as 

large trees, bushes, small trees, herbs, climbers, and aquatic plants etc. Table A1 

in Appendix A is formulated based on some informal interview with biologists, 

urban naturalists and also from some websites (Ali 2019; Uddin 2020). 

3.5. Causes and effects of stormwater flooding in 
Dhaka city 

Stormwater flooding nowadays has become very common in urban areas. This 

section will shortly reflect on the causes and effects of stormwater flooding in ur-

ban areas. Unplanned development and inadequate drainage capacity make the sit-

uation even worse. Sometimes after a small time of rainfall stormwater causes 

flooding in different parts. The social, physical, economic, and environmental im-

pact is huge due to stormwater flooding (Imdadul Islam 2020). The diagram in 

Figure 12, below reflects on the main source of storm water flooding and what are 

the visual expression due to this water flooding. 

 

 

Figure 12: This conceptual diagram reflects the source and visual expression due to stormwater 

flooding; the diagram is produced by the author. 

3.5.1.  Causes of stormwater flooding 

There are a lot of reasons for stormwater flooding. Some basic reasons are identi-

fied below: 

¶ Excessive rainfall 

¶ Unplanned drainage system 

¶ Inadequate drainage capacity to serve 

¶ Waste material blocking the flow within the drainage pipe 



 

47 

¶ Lack of maintenance 

¶ The disappearance of natural drainage system etc. (Imdadul Islam 2020).  

Some of the basic reason for stormwater flooding are described below in the 

Dhaka city context. 

Excessive Rainfall:  

Due to the climate issue, different country suffers heavy rainfall. If the drainage 

system is not properly designed the city will suffer stormwater flooding during the 

rainy season. Bangladesh is a tropical country. It rains during the monsoon season 
which lasts from May to October. The following chart in Figure 13 reflects the av-

erage rainfall in Dhaka city throughout the year.  
 

 

Figure 13: The chart shows the average rainfall data (mm) in Dhaka city. The data is collected 

from (Yu Media Group & D.o.o 2019), the graph chart is produced by the author. 

 

The metropolitan city Dhaka experience huge stormwater flooding when it 

rains heavily. Due to climate change rainfall patterns also changed and the amount 

of heavy rainfall has also increased. Excessive rainfall has occurred during the 

year 2018 and 2019 and caused storm water flooding in different parts of Dhaka 

city (Sayed & Haruyama 2017). 

Drainage capacity and waste management system: 

The drainage system of Dhaka city is inadequate and not properly planned. The 

inhabitants of this city do not handle the drainage system properly. There is no 

proper management of waste. According to the estimation of DCC, the average 

daily waste production of Dhaka city is 4000 metric tons and about 400 tons re-

main on the roads and other open surfaces (Ahmed 2019). Stormwater washes 

them away and blockage on the surface drainage system.  People dump different 

waste materials and cause blockage of water. Lack of regular cleaning and waste 
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management system has also created stormwater flooding more severe. The drain-

age system for stormwater is insufficient and unable to provide service if the rain-

fall surpasses the range of 20mm (Staff Correspondent 2017). The experts have 

mentioned that the city requires a completely new solution for the stormwater 

drainage system. Table 3 below reflects what types and what of solid waste is pro-

duced in Dhaka city. 

Table 3: The characteristics and quantity of urban waste in Dhaka city (Imdadul Islam 2020). 

Types of solid waste Quantity (%) 

Domestic 40-60 

Commercials 2-5 

Street Sweeping 20-30 

Combustible 20-30 

Non-combustible 30-40 

Moisture 45-50 

Disappearance of natural drainage system:  

Natural drainage system waterbodies, wetlands are filled up with lands due to 

rapid and unplanned urbanization. This is one of the main reasons for the disap-

pearance of the natural drainage system. Due to the loss of natural drainage sys-

tem urban areas are affected by stormwater flooding. Dhaka city is not excepted 

from this fact. Most of its water body and wetlands are lost and causes storm wa-

ter flooding during heavy rainfall (Imdadul Islam 2020). 

3.5.2. Effects of Water flooding  

In this section, the effect of stormwater flooding will be discussed. This section 

has concentrated on two different aspects of the effect of stormwater flooding. 

One is social impact and another one is the environmental impact. Disturbance in 

daily life, traffic jam, damage to life, health & property etc. is the social impact. 

On the other hand, pollution especially water pollution is one of the impacts of 

stormwater flooding. The diagram below in Figure 14 shortly reflects this. 

 

 

Figure 14: The diagram reflects the effects of stormwater floods; the diagram is produced by the 

author. 
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Social Problem:  

Disturbance in daily life, disruption of traffic movement, damage to life health & 

property etc. are the social impact due to stormwater flooding (Imdadul Islam 

2020) are described in this section below: 

a) Disruption of Normal Life 

The disturbance due to stormwater flooding is quite huge. This impact is huge on 

the lower-income people. Their house often gets flooded and due to that, they had 

to live in a very unhygienic condition. Moreover, loss of property, livestock also 

affects their economic condition. Due to water flooding it becomes quite difficult 

to travel from one place to another place. Local people have suffered a lot due to 

this condition. Overflow of water from the drains also causes pollution and creates 

health problems. 

b) Disruption of Traffic Movement  

Traffic jam is one of the most common and irritating effects of stormwater flood-

ing. In densely populated cities the traffic issue quite huge but stormwater flood-

ing makes it even more complicated. People get stuck on roads for hours and 

hours. This condition disturbance the movement of the passers-by as waters get 

stuck on the footpaths as well. 

c) Damage to life health & property 

Stormwater flooding sometimes becomes a threat to human life. Due to this flood-

ing condition accidental case occurs. Peoples sometimes gets electric shocks from 

electric poles. In some places, due to maintenance, the manhole covers are re-

moved due to carelessness people or vehicles fall into those holes and gets into 

accidents. Sometimes these are also life-threatening. People who work in grocery 

shops they deal with great losses. The stocked food products sometimes get rotten 

or damaged due to stormwater flooding. Construction works also get delayed. In 

some cases, the construction materials also get damaged. Stormwater flooding 

falls a huge impact on the economic conditions. 

Environmental Impact: 

Environmental pollution is one of the major effects due to stormwater flooding. 

One of the main pollution due to stormwater flooding is water pollution. 

a) Water Pollution 

Water pollution is one of the most common pollutions due to stormwater flooding. 

The rise of water level sometimes gets mixed with different toxic particles and 

causes water pollution. Sometimes domestic wastes also get mixed with the 

stormwater and causes water pollution (Imdadul Islam 2020). Overflow to water 

from the drains also causes water pollution and spreads water contaminated dis-

eases. Dhaka city usually faces this problem during the time of monsoon during 

heavy rainfall. 
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3.6. Resettlement for informal dwellers 

In urban area mainly lower-income people lead a very poor and difficult life. 

They dwell in informal settlement area which is usually known as slum. It is im-

portant to know the identification name of slum or informal resettlement as it has 

various names in different countries (Sori 2012). This thesis addressed slum as in-

formal settlements. The informal settlement is a place within an urban area where 

a group of people/ family/ individuals lives under the same roof and are deprived 

of proper shelter, adequate water & sanitation etc. (United Nations Human Settle-

ments Programme 2003).  

3.6.1. Slum developing stages 

Resettling the informal dwellers and carry-out this thesis work the Karail slum 

area is chosen as a study area. Informal settlements develop into different stages 

which are mentioned by various authors (Sori 2012). Turner divided informal set-

tlements into four based on the development process. They are transient, provi-

sional, incomplete & incipient, and complete (Turner 1966). According to charac-

ter-wise development, Eyre categorised informal settlements into four stages, ini-

tial occupancy, transitional, secure a holding right on the land and absorption 

(Eyre 1972). Based on an open piece of land and neighbourhood Abebe developed 

three categories infancy, consolidation, and saturation (Abebe 2011). Similarly, 

Miller based on stability and security developed informal settlements into unsta-

ble, coper, strained and stable (Sori 2012). Sometimes external forces such as po-

litical or other administrative sectors influence the informal development stages 

(Sori 2012). In the context of Dhaka city, these external forces are quite common.  

Based on various opinion from different authors, the author of this thesis tried 

to formulate the slum development stages in the Karail slum area. According to 

author, the Karail slum development has basic three stages, the beginning of es-

tablishment, the expansion and occupancy and then comes the absorption. 

The first phase is the beginning. During the Pakistani period in 1961, the Karail 

slum started to begin. The original owner of this Karail slum was the department 

of T&T. Later in 1990, by breaking the initial agreement a certain amount of land 

approximately 90 acres was allocated to PWD. Then the previous owner of the 

land before T&T took legal action and this created a chaotic situation. Later these 

three parties came to an agreement and became the stakeholder of the Karail slum 

(Mridha et al. 2009). This is the beginning of the establishment of the Karail slum. 

Then comes the second stage the expansion and occupancy. The individual 

stakeholders started renting land and houses to poor migrated rural people. As the 

renting cost was gradually increasing this slum area shortly got overpopulated for 

the lower-income people. Then gradually started to grow and expand. The Karail 

slum is situated beside the Banani lake, and the surrounding area is quite a posh 

area in Dhaka city (Sinthia 2013). Moreover, these informal dwellers serve the 

surrounding neighbourhood by working as their maid, driver, caretaker. Some 

also work in garments factories and small retail shops (Figure 15). 



 

51 

 

Figure 15: The percentage of people and their occupation in Karail slum area (Sohail 2007). 

 

The figure is showing the occupation which they do for survival (Sohail 2007). 

They play a very important role to improve the economic state not only the Dhaka 

city or the surrounding area but also serve for the whole country. 

Then comes the last stage absorption. At this stage, the slum continues to have 

further densification (Abebe 2011). Here hits the external enforces. The illegal 

way of land grabbing started on unoccupied lands. Political leaders, ward com-

missioners and other administrative leaders grabbed lands (Sinthia 2020). It is 

also seen that many local inhabitants in the Karail slum are buying lands illegally 

which is previously bought illegally from other owners as well (Sinthia 2013). 

3.6.2. The importance of resettlement 

The informal settlements are generally formed illegally. Considering humanity 

and provide basic human rights it has now become very important to provide 

these lower-income people proper resettlement. These lower-income people 

should not be thought of as a burden in urban areas as they play a very important 

role in the economy and enriches manpower. In Dhaka city, different NGOs are 

working in providing resettlement for these informal dwellers (Ahmed 2014). The 

houses of these informal dwellers are formed in a very disorganized, chaotic, ir-

regular pattern. The gap between the houses is rarely 1 meter to 2.5 meters (Ange-

les et al. 2009). The houses are situated very close to the local streets and lack 

open or green spaces. 

The following sections will discuss different issues that the informal dwellers 

are deprived of leading a normal life. The importance of resettlements of informal 

dwellers will be discussed in the following sub-sections. 
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Urban hazards  

The rapid growth of population and unplanned urbanization causes different kinds 

of hazards. Manmade and natural types of hazards have increased in urban areas. 

The impacts of these hazards are truly pathetic and unbearable on lower-class in-

formal settlers. Some of the basic urban hazards are discussed in this section be-

low. 

a) Floods and stormwater flooding: 

Flooding and stormwater flooding is one of serious urban hazards in informal set-

tlements areas. Riverbeds, canals, and waterbodies & wetlands are filled to form 

these informal settlements and gradually leads towards flooding and stormwater 

flooding. Excessive rainfall and inadequate drainage cause flooding and water-

flooding in these informal settlement areas. Water pollution, contagious diseases, 

the unhygienic condition is quite common in these areas (Khan 2010). Floods and 

stormwater flooding affect these poor informal dwellers in many ways. Most of 

the informal dwellers are poor and they earn their livelihood through household 

works, labour workers, rickshaw pulling, working as street hawkers etc. Mostly 

they live from hand to mouth. Due to these flood and stormwater flooding, all this 

work gets affected (Ahmed 2014). The house they dwell in are very poor in qual-

ity. Sometimes these houses also get damaged easily just after a light rainfall and 

they become homeless. At this point, they had to find shelter in abandoned areas 

such as shaded under construction areas, schools, mosques, stations, even in open 

air or under temporary shade beside the roads (Ahmed 2014). Life becomes quite 

hard to survive under this condition. 

b) Seasonal storms:  

The seasonal storm is one of the common urban hazards. In Bangladesh ñKal-

boishakhi Jhorò is the most common storm that occurs during the month of March 

to May. There are also some windstorms also reported during the year (Ahmed 

2014). As it is mentioned earlier that the house quality for informal dwellers in 

general very poor. Houses are hugely damaged and sometimes their roofs are 

blown away by the windstorms. These cause damage to property and accidental 

injury as well. Strong wind flows the stormwater inside the houses and causes 

property damage. During these seasonal storms, these poor informal dwellers face 

a tough situation and the recovery becomes quite difficult to overcome. 

c) Earthquakes:  

Experts have declared that the capital city Dhaka already situated in an earthquake 

risk zone. Excessive pressure on land due to urbanization is one of the reasons for 

earthquake other than the topographic structural condition. Heavily  loaded build-

ing constructed with concrete; multi-stored high-rise buildings will create serious 

hazard due to earthquake in urban areas. It will cause serious impact on their li ves 

and damage properties. On the other hand, informal settlement houses are built 

with light materials such as wood, clay, timber, tin shade, straw etc. and their 

multi-storied varies within 1-2 storeys. Therefore, the risk is quite low in informal 

settlement areas. But they cannot escape from the risk as these areas are quite 
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dense from other parts (Ahmed 2014). If some serious urban hazard occurs the 

rescue operation will be quite hard to handle. 

d) Fire hazards: 

Almost every month, the news of fire hazard in informal settlement area is heard 

in Dhaka city. During the dry season, from March to May fires hazard incidents 

takes place. The most common reason is the building material which gets easily 

caught by fire. The fire hazard situation gets worse because of the super dense set-

tlements. Within a blink of a moment, the whole settlement is destroyed. Some-

times due to political reasons to evict these illegal informal settlements this kind 

of fire hazards are intentionally created (Staff Correspondent 2011; Ahmed & 

Johnson 2014). The informal dwellers lose all their savings, property, and other 

belongings (Staff Correspondent 2012). This also causes loss of life and injuries. 

Narrow roads within the informal settlement area make it difficult to access the 

fire hazard location area and evacuate the affected people. Therefore, resettlement 

is very important for these people.  

Increase rate of criminal activities 

Lower-income people are gradually migrating towards the urban areas. Thus, the 

unemployment problem is increasing day by day. Due to lack of employment fa-

cility , the informal dwellers get involved in criminal activities (Khan 2010). The 

criminal activity rate is quite high in these informal settlement areas. So, general 

local people do not feel safe around informal settlement areas. To establish proper 

enforced law, resettlement and scope of employment should be increased.  

Climate change effect 

Bangladesh is highly threatened by the impact of climate change. Different ac-

tions have been taken to reduce the impact of climate change, but the poor infor-

mal dwellers are always overlooked (Banks et al. 2011). In the above section, the 

urban hazards such as flooding, stormwater flooding, fire hazards etc. have been 

described. But these urban hazards are the impact of climate change. Due to cli-

mate change heat island effect noticeable in urban areas. In some recent studies, it 

is proved that the temperature has raised a lot over the past 10 years (Rabbani, 

M.G. 2009). The study also shows that the poor informal people suffer the most 

due to this sudden rise of temperature. Deterioration of health such as fever, lack 

of proper supply of electricity and water are some of the sufferings (Khan 2010). 

Health and hygiene  

Water, sanitation, and hygiene is the basic requirement to lead a healthy life. Un-

fortunately, the informal dwellers are far away from this basic right. These poor 

people are deprived of proper health facilities and proper waste management facil-

ities. Pandemics and other contagious diseases spread like fire in informal areas. 

UNICEF is working and supporting different agencies to serve health benefits to 

these urban informal dwellers (Ahmed 2014) agencies WAB is working for a long 

term with a partnership with WSUP. WSUP also gets donation from the world 

bank to improve sanitation and hygiene for urban informal dwellers (Ahmed 
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2014). In Bangladesh, local NGO named Dushtha Shaystha Kendra (DSK) are un-

dergoing unique projects such as rainwater harvesting and others, for the urban in-

formal settlers (Rojas-Ortuste & Mahmud 2015). WAB also works as a partner 

with DWASA and DCC in Dhaka city, Bangladesh to provide pure water supply, 

tube wells, sanitary latrines and improved drainage system to improve the hygiene 

within the informal settlement areas (Ahmed 2014). 
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4. Online Survey Questionnaire 

The online survey questionnaire consists of three parts. Part one is the survey re-

sult from the local inhabitants, part two of the online survey questionnaire consists 

of expertsô opinions and the third part is based on formal arranged via zoom and 

informal interview collected from different media interviews and newspaper arti-

cles. The results from this online survey questionnaire presented in this section. 

4.1.1. Local inhabitantsô opinion 

This interview survey was formulated, and people from all over the place of 

Dhaka city and different professions of people had participated. In Figure 5 show-

ing the study area is a huge piece of area. Proposal for a thematic masterplan de-

sign sketch on the study area will create a huge impact not only on the inhabitants 

of that particular area but also on the inhabitants of the Dhaka City as a whole. 

Though the online survey most importantly requires the opinion of the local in-

habitants specifically the informal dwellers within the study area. As the survey 

was remotely performed and it was not possible to perform online survey on the 

informal dwellers, so that online survey was conducted on the local inhabitants of 

all over Dhaka city.  

As the interviews were conducted remotely it was not possible to reach to the 

informal local dwellers to learn their point of view. Mostly all the inhabitants are 

aware of the present condition of the study area and somehow affected with the 

situation. Even the informal dwellers are somehow involved in earning their live-

lihoods in the surrounding neighbourhood by working as their maid, driver, care-

taker. Some also work in garments factories and small retail shops (Figure 15). 

They play a very important role to improve the economic state not only the Dhaka 

city or the surrounding area but also serve for the whole country (Sohail 2007). 

So, the local inhabitants are aware of the overall scenario and share a relative 

opinion through online survey questionnaire.  

This portion of online survey require readjustment further if this proposal imple-

mented in future. As it is mentioned earlier that this is a visionary masterplan pro-

gram sketch, this proposal requires something as a base to start with. An online 

survey questionnaire had been conducted and in total around 54 local inhabitants 

all over Dhaka city had participated in the survey. The Table 4 showing the char-

acteristics of the Dhaka city local participants in an online survey questionnaire. 

Democratic opinion including informal dwellerôs opinion in accordance with Pat-

rick Gedde's theories is required for further investigation. 

Table 4: Overview of the Dhaka city local inhabitant's characteristics, the data of this table is col-

lected and created by the author. 

Demographic variables Option Percentage  
 

Gender  

 

 

Female 

Male 

 

 
52% 

48% 
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Age 

>18 

18-29  

30-49  

50-60 < 

 

4% 

44.4% 

38.9% 

12.7% 

 

Country of origin 

 

 

Bangladesh 

Other 

 

 
100% 

0% 

 

Employment  

 

Housewife 

Working  

Student  

Retired  

Unemployed 

 

 

7.5% 

75.8% 

4% 

12.7% 

0% 

 

Educational background  

 

 

High school  

University degree 

 

 

4% 

96% 

According to the online survey questionnaire almost 65% of local people in 

overall Dhaka city are affected somehow by the stormwater flooding issue. The 

following pie chart (Figure 16) reflects the percentage of people who are affected 

and non-affected by stormwater flooding in the whole city of Dhaka. However, 

these responses cannot be said to be accurate for the informal dwellers. 

 

Figure 16: This pie chart reflects what percentage of people are affected and non-affected by 

stormwater flooding, the data is collected from the online survey questionnaire with the local in-

habitants and the pie chart is created by the author. 

Almost all the local inhabitants mentioned that due to stormwater flooding they 

face disturbance in daily life, damage to property (13%), and livestock (5%), dete-

rioration of health conditions (20%), pollution (25%), traffic jam (35%) etc. Some 

also faced the accidental loss of the human life of their dear ones (2%). These are 

the social issues that they face regularly due to stormwater flooding. The follow-

ing chart reflects (Figure 17) what types of problems the local inhabitants face due 

to stormwater flooding. 

 

Affected people Non-affected people
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Figure 17: This chart reflects what types of problems local residents face due to stormwater flood-

ing, the data is collected from the online survey questionnaire with the local inhabitants and the 

graph is created by the author. 

They were asked according to them what the main reasons for stormwater 

flooding in their area? In response, they answered landfilling (40%), unplanned 

population increase (35%), mismanagement of waste materials (25%), unplanned 

urbanization (40%), inadequate drainage (47%), lack of awareness (20%) is the 

main reason for stormwater flooding. The chart below (Figure 18) reflects the sur-

vey result in percentage. 
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Figure 18: This chart reflects according to them what are the main reasons for stormwater flood-

ing in their area, the data is collected from the online survey questionnaire with the local inhabit-

ants and the graph is created by the author. 

 

Most the people are hopeful that this waterflooding condition can be solved if 

roads are well-designed for drainage of water and sewerage, waste management, 

creating a proper channel for stormwater discharge etc. Some think that by reviv-

ing water bodies and wetlands, stormwater flooding conditions can be improved. 

Some also mentioned that proper monitoring, cleaning, and imposing law might 

also help to improve the present condition. Some also disagree with this they 

think that it is impossible to solve waterflooding in Dhaka city. To eliminate the 

problem of waterflooding there should be an absolute ban on plastic and needs to 

provide enough dustbin because trash and plastics often choke drains. Growing 

more and more plants can also help to solve the problem of storm water flooding 

and improve urban ecology. Some also mentioned that the responsible govt. em-

ployees are corrupted because the situation is getting worse. 

4.1.2. Expert opinions 

In total 10 experts from different fields from different government and private or-

ganizations had responded to this online survey questionnaire. This part of the in-

terview questionary was aimed to gather the opinion on improving urban ecology, 

causes and effects of stormwater management and addressing social issues. The 
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participants were chosen based on their experience and expertise in different 

fields from different renowned govt. and private organizations.  

Urban ecology is an important aspect of increasing greenery in the city. Ex-

perts and biologists have suggested that it is difficult to bring back urban greenery 

rather than think differently to increase urban ecology and greenery. The first step 

is to protect the existing one. According to their response street tree of 70%, the 

green roof of 100%, utilize negative space of 70%, courtyards 60%, elevated and 

climbers of 50%, aquatic plants of 80%, protect the existing greenery and water 

body of 90% reflected in percentage in the following chart (Figure 19), what steps 

can be taken to increase urban greenery and how we can provide habitat for other 

species to balance the urban ecology.  

 

 

Figure 19: The chart reflects how ecological balance and greenery can be achieved according to 

experts, the data is collected from the online survey questionnaire with the experts and the graph 

is created by the author. 

 

The disagreement of opinion occurs while asking if rain-beds or rain gardens 

can be a solution for stormwater flooding in the Bangladeshi context? The follow-

ing pie chart (Figure 20) reflects that 40% agreed and 60% disagreed. The basic 

reason for disagreement is due to lack of space, costly construction infrastructure 

and maintenance.  
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Figure 20: This pie chart reflects what percentage of people are agreed on rain bed or rain gar-

den the expert survey, the data is collected from the online survey questionnaire with the experts 

and the pie chart is created by the author. 

 

Some experts have common reflections on one issue, and some have different 

opinions regarding another. All agreed the city requires a proper new design solu-

tion towards the drainage system. Population increase (50%), filling all rivers and 

canals (70%), mismanagement of waste (50%), unplanned urbanization (80%), 

lack of knowledge (30%) is the main reason for stormwater flooding (Figure 21). 

They also suggested that raising awareness and increasing knowledge of general 

people to protect greenery around them by building trust and respect in them. Ac-

cording to them, it is important to arrange a regular inspection, maintenance and 

cleaning of existing sewers, drainage lines, box culverts, catch pits and manholes 

prior to the rainy season. They also suggested the re-excavation of canals and 

lakes every year. One of the experts proposed the installation of temporary pump-

ing stations on the embankment surrounding the city where required with mobile 

electrical substations. They also suggested proper road planning, increasing wet-

lands by allowing multi-storeyed buildings of more occupancy keeping open 

space increasing infiltration. The following chart reflects what are the main rea-

sons for stormwater flooding according to the expert. 

Yes No
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Figure 21: This chart reflects what are the main reasons for stormwater flooding according to the 

expert survey, the data is collected from the online survey questionnaire with the experts and the 

graph is created by the author. 

 

Regarding the social aspect, they were also asked if the informal dwellers 

should be evicted, or they should be resettled properly. Some agreed with the re-

settlement idea, but some also disagreed. Some experts suggested that it is a fact 

that the class difference is quite prominent in the city of Dhaka and it cannot be 

denied that not only for an economic purpose but also for other social purposes 

we need the lower-income people. They deserve to have proper resettlement. Op-

posing this idea some experts mentioned that we should not think emotionally ra-

ther than logically about what is important for a better future. According to them 

if different sorts of job opportunities are increased in other parts of the country 

there is no need to gather a crowd and create extra pressure on the capital city. 

The following pie chart (Figure 22) reflects that almost 65% of experts responded 

that they should have a proper sustainable area for living.  
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Figure 22: This pie chart reflects what percentage of people agreed and disagreed on the resettle-

ments of the informal settlements on the expert survey, the data is collected from the online survey 

questionnaire with the experts and the pie chart is created by the author. 

4.1.3. Informal interviews  

Informal and unstructured interviews and communications have the flexibility to 

pursue qualitative research processes. These social interactions are important for 

collecting participantôs observation and data collection. These informal conversa-

tions are sometimes termed "informal interviewing" or ñunstructured interview-

ingò and ñethnographic interviewing" (Swain & Spire 2020). In this thesis, they 

are termed as informal interviews. Informal interviews from the newspaper arti-

cles, news media have also been collected. Another way of communicating with 

the experts and informal interviews have also been conducted. These informal 

talks was important in evaluating my findings as a whole and do the SWOT ana-

lyse and conceptualize providing sustainable solutions and guidelines.  

Not as many trees are planted on the streets and pedestrian areas in Dhaka city. 

Though it is very important to plant trees for the pedestrian walkers to provide 

shade. Rabiul Islam who is a young architect, landscape designer and environ-

mentalist suggested that trees with high tolerance level and water absorbed 

plants should be selected for lower maintenance and control stormwater 

flooding on streets. From his own working experience, he also suggested 

that instead of plants with growing branches vertical growing plants should 

be used to avoid obstacles and for lower maintenance. He also suggested 

that evergreen plants should be introduced to provide shelter for other spe-

cies (Datta & Ahmen 2018). 

In an informal interview personally arranged with Mustaque Quadry who an 

architect and a naturist mentioned that it is difficult to bring greenery back into 

the city again because it is an already a built-up city. So, what can be done is to 

design in a planned way in other parts of the city. The first thing is to do is to allo-

cate a defined space for trees only. The negative spaces can be utilized by planta-

tion. Utilizing trees for plastic decoration has no function to serve in improving 

urban ecology. Green roofs, vegetable gardens can be designed in buildings. The 

trees should be selected carefully for roof garden special as we have seasonal 

storm from April to May which is called ñKalboishikhi jhorò might cause hazards. 

Vertical climbers can be used as a fence and in overbridges and flyovers. Aquatic 

Yes No
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plants can be increased on the water bodies to improve the ecological balance 

within the city. Then the catchment areas should be increased to hold the excess 

water during the flooding period and rainy season. He also mentioned that the 

protection of the existing greenery and water body is very at this moment to re-

duce the stormwater flooding condition in Dhaka city. 

Architect Iqbal Habib also agreed with Mustaque Quadry in protecting the ex-

isting greenery and water body. Iqbal Habib is an architect and joint secretary of 

BAPA (Bangladesh Poribesh Andolon), he mentioned the canals are very im-

portant to hold the stormwater as well as to develop a loop network system for 

waterways. He also suggested the construction of a vertical structural element for 

a foundation rather than slopes beside the canals to increase water catchment and 

also provide designed walkways to protect from stormwater flooding  (Alam 

2016). 
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5. GIS analysis 

The SWOT analysis of the study area is to a great deal based on the GIS analysis. 

The GIS analysis is formulated based on the aspects named below: 

¶ Land use  

¶ Green and open spaces 

¶ Informal settlements 

¶ Loss of wetlands and waterbody 

¶ Flood analysis 

5.1.1. Land use  

It is important to understand the existing condition of the city and its land use and 

land cover. GIS helps to perform this analysis to understand the land use & land 

cover of a particular area how it used to be and how it changed gradually over 

time.   

The map showing the land use and land cover in Dhaka city. Dhaka city is 

continuously changing. The comparison of two maps in the year 2006 and 2016 

can easily identify how much the city has changed. Loss of agricultural lands, 

bare lands is visible. The increase in the construction area, urban fabric and 

industrial development are prominent in these maps (Figure 24). The pie chart 

below (Figure 23) shorts reflects the land use and land cover changes in 

percentage.  

 

                         
 

 

 

      
 

 

Figure 23: Land cover classes ï the percentage of total area, the pie chart is created by the au-

thor. 
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Figure 24: Land use and land cover map in zoom in for the study area, the map is produced by the 

author.  
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5.1.1. Green and open areas           

This GIS analysis was formulated to identify green and open spaces. Urban open 

green spaces are important to identify to propose recreational areas. In a broader 

sense to resolve environmental issues urban open green spaces are very important 

to identify and classify. The map below (Figure 25)reflects the green and open 

spaces of the study area in Dhaka city. To reduce the bad impact on the environ-

ment, provide walking paths, recreational facilities and protect the habitats from 

destruction this GIS analysis had been formulated. 

 

 

Figure 25: Green and open spaces map and map for the study area zoomed-in, the map is pro-

duced by the author. 

5.1.2. Informal settlements 

A lot of people migrate towards Dhaka city every year. They find their accommo-

dations in the informal settlement areas. It was important to trace where the areas 

of the informal settlements are growing and locate them correctly.  

The map below (Figure 26) helped to identify the traces of the informal 

settlements in Dhaka city during the year 2017. The zoomed-in map reflects the 

study area with the informal settlements which is known as ñKarail slumò.  
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Figure 26: Informal settlements for overall Dhaka city and map of the study area zoomed-in, the 

map is produced by the author. 

 

The informal settlement area is almost 100 acre. A huge part of people live in 

this area around 59,516 inhabitants and almost 18,067 households are 

accommodated in this part (Hasan & Mollah 2017). In (Figure 27, Figure 28) 

showing the existing land-use map and the existing road network in the zoomed-

in maps of the Karail slum area.  

 

Figure 27: Land use map for informal settlers in Karail slum area, the map is produced by the au-

thor. 
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Figure 28: Road width and road network map in the informal settlement area, the map is pro-

duced by the author. 

5.1.1. Loss of wetlands and waterbodies 

Due to unplanned developments, population increase, landfilling the wetlands and 

water bodies had been decreasing day by day in Dhaka city. The map below (Fig-

ure 29) shows the comparison between the two maps. The first one was in 1998 

and the other one in 2009. The loss of wetlands and water bodies is quite promi-

nent. The connectivity is completely lost in certain parts. The zoom-in map re-

flects the loss of connectivity in the study area.  
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Figure 29: Map showing loss of water body and wetlands in Dhaka city and map of the study area 

zoomed-in, the map is produced by the author. 
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5.1.2. Flood analysis 

Figure 30: Comparison of water level during flooding time in Dhaka city and zoomed-in maps, the 

map is produced by the author. 
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Unplanned developments and the population is increasing day by day. As it was 

mentioned earlier that due to this increasing condition of population and 

unplanned urban developments landfilling of wetlands and water bodies had been 

decreasing day by day. Greenery is lost from Dhaka city. 

Due to the deduction of water catchment areas frequent flooding has increased 

in recent years. The map above (Figure 30) reflects the comparison within the 

normal water level and the increased water level in 2016 in Dhaka city. in the 

zoom-in maps, the increase of water level and the comparison is easily 

determined. 
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Different projects from North America, Europe and Asia had been considered in 

this section which address the three thematic aspects in Dhaka city of this thesis 

i.e., urban ecology, stormwater management, and social issues.  

This part of the methodology of the thesis considered various relevant ways 

to get knowledge and inspiration from other successful projects. Most of these 

projects are implemented and some are conceptual or strategic plans. But all pro-

jects try to solve the same problematic issues that this thesis is trying to solve. 

These projects chosen as role models have many positive aspects that this thesis 

took inspirations from. Some of the design challenges, limitations and previous 

drawbacks gave ideas to handle the upcoming design challenges in the context of 

Dhaka city. The study of role models provide background to better guidelines for 

the designed the masterplan program-sketch both by their positive aspects and 

their limitations, challenges, and drawbacks.  

The following Table 5 summarise project names and how they complement 

this thesis in terms of the main three thematic aspects, positive aspect, limitations, 

or design challenges. 

Table 5: Different projects with short summary & how it complements this thesis, the table is created 

by the author. 

Role Mod-

els 

Project 

Type 

Complement-

ing main as-

pects 

Positive Aspects 
Limitations / De-

sign Challenges 

     

ü The Big U 

Project  

 

Real project 

(Winner of a 

project compe-

tition) 

 

V Increase green-

ery and diver-

sity. 

V Manage storm-

water and flood-

ing. 

V Consider social 

and economic 

aspect. 

ü Reduce the con-

sequences of cli-

mate change. 

ü Measures for 

managing storm-

water flooding. 

ü Measures to pre-

vent flooding.  

ü Underground ca-

nal system.  

ü Create a barrier 

between the raise 

of water level.  

ü Achieve sustaina-

bility. in an artis-

tic way. 

ü Diversity within 

the spaces.  

ü Funding gap. 

ü Funding gap has 

also created chal-

lenges to level up 

public expecta-

tions. 

ü Lack of feasibility. 

ü Lack of risk analy-

sis of technical is-

sues related to vul-

nerability, energy 

needs, infrastruc-

ture conditions etc. 

(Grannis 2016) 

6. Role models around the world 

North  

America 
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ü Establish social 

and economic re-

lationship. 

     

ü All London 

Green Grid 

framework 

 

Comprehen-

sive planning 

 

V Increase green-

ery, diversity & 

improve urban 

ecology 

V Manage storm-

water and flood-

ing 

V Consider social 

and economic 

aspect 

 

ü Establish green-

ery connection to 

promote greenery 

and diversity 

ü Benefit humans 

and wildlife  

ü Maintain the eco-

logical balance 

and environment 

to improve the 

quality of living  

ü Access to open 

nature 

ü Productive land-

scape 

ü Promote recrea-

tional and leisure 

facilities 

ü Encourage people 

for physical activ-

ity 

ü Reduce the effect 

of stormwater and 

flooding 

 

ü Integration of the 

Green Grid into 

planning 

ü Certain barrier in 

the flow of green-

ery 

ü Long term design 

process 

ü Continuous 

changes in policy 

and framework for 

further improve-

ment. 

 

ü Reopening 

waterways 

in Oslo 

 

Real project 

 
V Increase biodi-

versity  

V Reduce flooding 

risk 

V Consider social 

 

ü Take flood con-

trol measures 

ü Provide recrea-

tional facilities 

ü Provide ecosys-

tem services 

ü Provide habitat 

for wildlife  

 

ü Water quality 

problems are not 

fully solved 

ü Issues related to 

stormwater man-

agement and 

chemical pollution 

of sediments 

ü Future restoration 

of urban rivers and 

lakes requires 

broader catchment 

and retention areas 

(European Envi-

ronment Agency. 

2016) 
ü Raingarden 

to manage 

stormwater 

on street in 

Stockholm, 

Sweden 

 

Real project 

 
V Increase green-

ery, diversity & 

improve urban 

ecology 

V Manage storm-

water 

V Consider social 

aspect 

 

ü Helps to manage 

stormwater 

ü Provide social 

and visual value 

ü Playful environ-

ment to the 

streetscape 

ü Lead a healthy 

living, and enjoy 

the greenery 

 

ü Design challenges 

are cost efficiency 

and management. 

 

ü Raingarden 

to manage 

stormwater 

on street in 

Proposal wait-

ing for imple-

mentation 

 

V Increase green-

ery, diversity & 

improve urban 

ecology 

ü Improve the so-

cial quality of liv-

ing 

ü Well-designed 

streetscape  

 

 

 

 

__________ 

Europe 
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Växjö, Swe-

den 

 

V Manage storm-

water 

V Consider social  

aspect 

 

ü Improve street 

ecology 

ü Sustainable use of 

stormwater 

 

 

     

ü Climate 

change ad-

aptation in 

Ho Chi 

Minh City 

(HCMC), 

Vietnam 

 

Strategic Plan-

ning 

 

V Increase green-

ery 

V Manage flood-

ing 

V Consider social 

and economic 

aspect 

 

ü Formally ar-

ranged street 

commercial facil-

ities. 

ü Informal markets 

beside laneways 

Recreational fa-

cilities 

ü Major design 

challenges comes 

in terms of infra-

structure develop-

ment, public 

transport, flood 

prevention and the 

provision of other 

public services 

due to its ongoing 

rapid growth.  

ü Existing policies 

and strategic docu-

ments require revi-

sion to meet new 

challenges. 

ü Design requires 

evacuation routes 

during hazards and 

construct drainage 

channels. 

ü Lack of decision 

making govern-

ance and distribu-

tion of proper fi-

nance 

ü Gap between the 

approach of the lo-

cal community and 

government re-

garding land acqui-

sition and slum re-

settlement 

ü Require workshops 

and training for 

raising awareness 

(Connecting Delta 

Cities 2013) 

 

ü Saigon in-

formal re-

settlement 

housing in 

Vietnam  

 

Conceptual 

project 

 

V Increase green-

ery and diver-

sity 

X   Manage storm-

water and flood-

ing 

V Consider social 

and economic 

aspect 

 

ü Provide quality of 

living  

ü Take measures 

for proper flood 

protection 

ü Take measures 

for proper storm-

water flooding 

ü Strategies to im-

prove the urban 

blue and green 

network 

 

ü Accommodate fu-

ture population 

growth. 

ü Maintenance  

ü Proper implemen-

tation 

 

 

Asia 
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The following sections will shortly reflect and discuss the basic information on 

these role models which has inspired the author. 

6.1. North America: The BIG U project 

In the year 2012 ñHurricane Sandyò hit the east coast of the US. Thousands of 

people lost their lives and lost their homes. Roads and subways were underwater. 

Lower Manhattan was affected the most (Grannis 2016). The New York City 

council took necessary measures to prevent the necessary flooding. In the year of 

2014, the state of New York launched a competition to protect Manhattan. This 

competition was won by Danish-American Architectural firm Bjarke Ingels 

Group (BIG) with BIG U (Howarth 2018). 

 

 

Figure 31: The Big U project in Manhattan, New York, USA (Howarth 2018). 

 

The Big U proposal aimed to protect Lower Manhattan from floods, stormwater 

flooding and reduce the consequences of climate change. The project consists of 

the construction of a 16 km long green barrier raised above the sea level in the 

southern tip of Manhattan (Howarth 2018).  An underground canal system is also 

planned to carry and collect the exessive stormwater flood water towards the sea 

(Figure 31). 

The design approach of BIG U to the project for Manhatten is based on a basic 

principle not to create a barrier between the raise of water level and the city 

instead the aim was to integrate them together in such a way so that they can form 

a relationship to tackle the obstacles in different situations. Another aspect was to 

achieve sustainablity in an artistic way. The diversity within the spaces created a 

link to enrich the environmental balance and establish social and economical 

relationship within the city (Grannis 2016). 
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6.2. Europe: All London Green Grid framework 

A design policy or a framework is established to promote greenery and diversity 

in London to benefit humans and wildlife. All London Green Grid (ALGG) aims 

to fill  up the blanks where the urban greenery and opens spaces lack the 

connections. These frameworks in Figure 32, Figure 33 altogether works to 

maintain the ecological balance and environment to improve the quality of living 

for a better future.  

 

 

Figure 32: The frameworks that cover the ALGG areas (Harrow Green Grid 2012). 

 

The impact of climate change in London is huge such as frequent floodings, 

droughts, urban heat island effect. The rise of temperature during summer, causes 

extreme heat waves, droughts, and extreme rainstorms. Increase of sea level, fre-

quent flooding from tidal, surface water drainage is the common problems. The 

existing drainage system, flood protection barrier and green infrastructure net-

work required to expand and redesign to recreate a new strategic network of green 

and blue infrastructure to reduce the effect of stormwater flooding and flood risk 

(Mayor of London 2013).  
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Figure 33: All London green grid landscape and open space planning (Mayor of London 2013). 

 

The main aims and objectives of this framework is shown in following Figure 34 

(Harrow Green Grid 2012). They are: 

¶ Access to open spaces 

¶ Access to nature 

¶ Managing flood risk 

¶ Making connections 

¶ Distinctive destinations 

¶ Healthy communities 

¶ Productive landscape 

¶ Skills and training 
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Figure 34: The main aims and objectives of ALGG (Harrow Green Grid 2012). 

 

The green and blue structure will combinedly help to absorb the excess water, 

lower down the temperature and improve the environment quality. Specifying 

spaces for flora and fauna will help to develop urban ecology. It will also promote 

recreational and leisure facilities. Improved network system will also encourage 

people for walking, running, and cycling. Improving landscape hierarchy and her-

itage will also support the local economy.  

6.3. Europe: Reopening waterways in Oslo 

The city of Oslo is shaped by its urban waterways. There are 10 main waterways 

in the built-up areas including its rivers and streams (Oslo Reopening Waterways 

2017). These waterways showing in Figure 35, provide opportunities for flood 

control measures, recreational facilities, ecosystem services, provide habitat for 

wildlife etc (European Environment Agency. 2016). 
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Figure 35: Oslo plan for reopening waterways (Oslo Reopening Waterways 2017). 

 

Due to climate change, extreme increase in rainfall caused flooding. To manage 

this flooding issue Oslo decided to open these waterways again. This reopening 

project aimed to keep it as natural as possible. The use of native plants and 

aquatic plants helped to develop sustainable solutions. The ecosystem service im-

proved within the city. The natural cleaning system has improved to control pollu-

tion (Figure 36) (European Environment Agency. 2016). The main aim (Oslo Re-

opening Waterways 2017) of reopening these waterways are - 

¶ Reduce the flood risk  

¶ Increase biodiversity 

¶ Improve water quality 

¶ Benefit public health 

¶ Add recreational values 

  

Figure 36: Streetscape and raingarden in Jaktgatan/ Lövängsgatan, Norra Djurgårdsstaden, 

Stockholm, Sweden (Reopening waterways 2015). 
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6.4. Europe: Raingarden to manage stormwater on 
street in Stockholm, Sweden 

Jaktgatan and Lövängsgatan main road of 25 meters contain 6.5 meters of the 

asymmetric green path. This green path helps to manage stormwater. It also helps 

to contribute to cars to drive safely. Different types of trees, shrubs and tall peren-

nials help to benefit biodiversity, improve ecological values as well as provide so-

cial and visual value (LILA 2021). Wooden platforms and seating located on the 

green path added a playful environment to the streetscape. This playful environ-

ment encouraged the people to walk, lead a healthy living, and enjoy the greenery 

(Figure 37). 

 

   

Figure 37: Streetscape and raingarden in Jaktgatan/ Lövängsgatan, Norra Djurgårdsstaden, 

Stockholm, Sweden (LILA 2021). 

6.5. Europe: Raingarden to manage stormwater on 
street in Vªxjº, Sweden 

Improving the social quality of a well-designed streetscape will promote street 

ecological functions, sustainable use of stormwater. The sunny side of the street in 

Växjö, shops & squares close to the street, green areas with child-friendly & so-

cial gathering spaces, walkable slow-flowing, unbroken flow for pedestrians 

across the fast-moving street is very efficient for commuting. Experts from differ-

ent fields and specific tree selection also improved the ecology. It also provides 

shelter for insects and other habitats. Different vegetation, flower plants, perenni-

als also help to catch surface runoff and stormwater from the street and pedestrian 

(Figure 38). These altogether created an urban playful environment (AFRY 2021). 

 



 

81 

 

Figure 38: Streetscape in Växjö (AFRY 2021). 

6.6. Asia: Climate change adaptation in Ho Chi Minh 
City (HCMC), Vietnam  

The Ho Chi Minh City (HCMC) is located in Vietnam at the edge of the Saigon 

river delta and Dong the Nai river. HCMC city has a huge diversity in nature 

starting from the north dominated by cultivating rural landscape to the south with 

mangrove forest, rivers, and canals. 

The built-up area of HCMC has grown almost double within the last decade. 

The city also expanded towards the flood risk zone along the coastal side. One-

third of the city is already situated in the flood risk zone. If urbanization keeps 

growing like this without taking proper measures, then two-third of the city will 

suffer the effect of flooding regularly (Dutch water sector 2013). Figure 39 show-

ing how climate change has affected the city most. They are as follows: 

¶ Raise of temperature 

¶ Raise of sea level 

¶ Decreased sedimentation 

¶ Irregular river discharge 

¶ Increases precipitation peaks 

¶ Heat island effect 

¶ Inadequate drainage to tackle the frequent flooding 

¶ Increases storm surges 

These are the reasons to take proper measures or strategies (Connecting Delta 

Cities 2013). 

 

http://deltacityofthefuture.nl/cities/ho-chi-minh-city
http://deltacityofthefuture.nl/cities/ho-chi-minh-city
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Figure 39: Climate change impact for Ho Chi Minh City (Dutch water sector 2013). 

 

To reduce these climate change impacts HCMC has formulated a climate 

change adaptation strategy in 2013 (Dutch water sector 2013). The strategies as 

follows: 

1. Design strategies to accommodate the increased population and quality of 

living. 

2. Take proper flood protection measures at different levels. 

3. Increase water catchment and drainage capacity to avoid local flooding 

due to stormwater flooding. 

4. Take measures to reduce the salinization problem. 

5. Propose and create a different creative solution to reuse groundwater. 

6. Create a breathing space to reduce the urban heat island effect and make 

strategies to improve the urban blue and green network. 

Climate change adaptation in socio-economic development is the central aim 

of HCMC. The project aims to solve the overall socio-economic condition along-

side planning properly in developing sector wise planning including land use, 

transportation, water management, waste management, health, agriculture 

etc.(Linh & Quan 2019).  

Due to lack of minimum integration efforts the project faces huge design chal-

lenges at the time of implementation. This project also faces problem in decision 

making, governance, distribution of proper finance (Linh & Quan 2019). Limited 

capacity to execute large scale project is one of the reasons behind these limita-

tions. 

The project also fails to estimate proper growth of population and immigrants. 

The expansion of city and the project planning fails to match the reality. Thus, the 

project faces design challenges in land acquisition and resettlement.  
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The local inhabitants were not comfortable to hand over their lands (Linh & 

Quan 2019). They were more interested in improving their own houses with com-

munity facilities and open public spaces with the help of funding and other finan-

cial support, but this approach is disregarded by the government. Government 

wanted to evict them and invest more in real estate development to attract the for-

eigners (Seo et al. 2021). Due to lack of public participation and co-operation, 

lack of communication with the local stakeholders, HCMC made several efforts, 

for instance, a new division on land compensation, resettlement compensation etc 

(Linh & Quan 2019). This reflects the gap between the approach of the local com-

munity and government regarding slum development. The ownership of land due 

to different income level, dividing the community mainly into two groups. To 

solve this issue both the housing rights for the slum dwellers and the comprehen-

sive urban development is required (Seo et al. 2021).  

6.7. Asia: Saigon informal resettlement housing in Vi-
etnam   

The informal settlement project is around 2.4 hectares and located in Ho Chi 

Minh City, Vietnam. This informal settlement area is surrounded by canals and 

highways (Ton Vu 2011). The urban planners and designers tried to redesign the 

informal area and also tried to benefit the economic lifestyle of the informal 

dwellers as well. 

To benefit the informal dwellers economically mixed-used design proposal is 

formulated. Commercial and residential mixed-use design is proposed to boost up 

the economic condition of the informal dwellers (Figure 40). This design proposal 

three main activity zones ï 

1. Formally arranged street commercial facilities. 

2. Informal markets beside laneways 

3. Recreational facilities. 

The proposed houses are designed in such a way that they are flexible and ex-

pandable due to high population density and economic affordability. Common 

open spaces are designed for common purposes. The main aim of the project is to 

enrich cultural values and benefit the lower-income people economically. 
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Figure 40: Resettlement of informal housing in Ho Chi Minh City, Vietnam (Ton Vu 2011). 
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This chapter will represent the main findings of the study area, guidelines and the 

final designed masterplan program-sketch based. Based on the collected data, ana-

lysing and findings the guidelines are developed for the visionary masterplan pro-

gram-sketch for the study area. The masterplan suggests a sustainable conceptu-

ally designed program-sketch by integrating green and blue structure considering 

the main three thematic aspects of this thesis paper i.e., urban ecology, solving the 

stormwater flooding issue during the rainy season & considering social & eco-

nomic well-being for the informal dwellers to the overall living condition of 

Dhaka city.  

Literate review, background analysis, role models with different parts of the 

world and different context worked as a base in formulating the guidelines and the 

final masterplan program-sketch. The analysis from the online survey question-

naire in Dhaka city helped to understand local peopleôs and expertôs opinions. 

This survey helped the local people to share their experience of the sufferings dur-

ing stormwater flooding. Their suggestions and demands helped to reduce the ef-

fects of stormwater flooding and increase greenery motivations to formulate the 

result. The analysis from GIS helped to understand the existing condition and sur-

rounding of the city. It later helped to formulate the SWOT analysis of the study 

area later in this section. 

7.1. Main findings of the study area 

Unplanned development, population increase are the main reasons for the loss of 

urban ecology and stormwater flooding are the two aspects of this thesis paper. 

From the background analysis, literature review and GIS analysis this thesis came 

to know that one of the main reasons for population increase is the migration of 

rural people every year in search of work and other better opportunities. They 

start living in the informal settlement area. The study area consists of around 

59,516 inhabitants and almost 18,067 households (Hasan & Mollah 2017). In 

every area, the number is increasing. The diagram in Figure 41, shortly reflects 

the reason for the increased population in Dhaka city. That is why the third aspect 

of the aims and objectives derived to improving social and economic conditions 

living for the informal dwellers through the guidelines and designed masterplan 

proposal.  

 

7. Result: Findings, Guidelines and Master-
plan Program-sketch 
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Figure 41: Diagram reflects the reason for the increased population in Dhaka city, the diagram is 

produced by the author. 

 

Through the analysis, this thesis came up with two different interpretations or the-

ories for the loss of greenery and stormwater flooding in the study area. The basic 

theory the author came up with through analysis is that the study area is the cen-

tral area in Dhaka city. The land of the study area is slightly levelled up from the 

surrounding land area. The first theory is the basic reason for this levelled up due 

to landfilling and levelled up of lands for urban construction causes flooding in 

lower parts due to lack of water catchment area (Figure 42).  

 

Figure 42: Section showing unplanned urbanization and stormwater flooding, the sections are 

produced by the author. 
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The second theory is though some parts are levelled up, some parts are not that 

much levelled up due to landfill and unplanned development of the raise of the 

waterbody, water level rises during excessive rainfall (Figure 43).  

 

 

Figure 43: Section showing loss of greenery and waterbody one of the main causes of loss of ur-

ban ecology and stormwater flooding, the sections are produced by the author. 

 

Both these two theories can be noticed within the selected study area. There is a 

scope for providing solutions to this problematic theory. The study area previ-

ously had a connected waterbody and a lot of greenery (Figure 3, Figure 4). The 

connectivity was lost due to population increase and unplanned development. 

From the GIS analysis and the background analysis, the trace of connectivity is 

still there and the scope to reconnect the greenery and water body is still possible 

(Figure 25, Figure 29 & Figure 30), which made the author select this study area. 

All the three basic aspects of the thesis aims & objectives and proposed research 

questions will be hopefully answered in this result section.  

Another reason for selecting this area is the huge piece of land of the old air-

port in the Tejgaon area. This airport is no longer functional. Sometimes this area 

is used for training purposes by BAF. Various competition projects are arranged 

at various times by re-known organizations to utilize this huge space to make the 

area more functional with enough public accessibility. Thus, a huge piece of land 

can be utilised to increase greenery. Public access and activity will serve several 

purposes and also complement the aims and objectives of the thesis.  

Figure 6 reflects the site surroundings of the study area. Due to the surrounding 

settlements of the informal dwellers, the opportunity arises to work for 
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resettlements and provide the scope for fulfilling all the three aspects of the thesis 

through proposing overall guidelines and the masterplan program-sketch.  

7.2. SWOT analysis 

The performed methodology in the thesis lead to a SWOT analysis. The physical 

environment of the study area is analysed considering strength, weakness, oppor-

tunity, and threat. This SWOT analysis was used to formulate the basic guidelines 

and to design a masterplan for the overall blue and green structure to achieve the 

aims and objectives of this thesis paper. These four categories of SWOT analysis 

of the study area are specified below in Table 6. 

Table 6: SWOT analysis of the study area, the table is produced by the author. 

 

 

 

 

 ü Narrow and unplanned roads 

in the informal settlement ar-

eas 

ü Existing street?network condi-

tion  

ü Unplanned informal settle-

ments 

ü Existing surrounding condition 

specially waterbody and green-

ery 

ü Poor living environment 

ü Manpower (workforce) ü Lack of education level aware-

ness within the informal dwell-

ers 

ü Possibility for further develop-

ment 

ü Settlements at the edge of the 

lake 

ü Utilize the big chunk of open 

land for peoples physical, 

psycological and social wellbe-

ing 

ü No recreational facilities 

ü Existing community facilities ü Water pollution and lack of 

proper waste management 

 ü Stormwater flooding 

 ü Inadequate drainage capacity 

 

 

 

 

 

ü Possiblities to recreate water-

body connectivity 

ü Funding issues 

Strength  Weakness  

Opportunities   Threats    
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ü Possibility to provide solutions 

for manage stormwater 

ü Political issues 

ü Possibility to increase greenery 

within the city 

ü Corruptions  

ü Possibility to improve urban 

ecology and biodiversity 

ü Unplanned population increase 

ü Possibilities for biodiversity by 

providing habitat for species 

ü Lack of management and 

maintenance 

ü Possibilities for improving the 

living condition for the infor-

mal settlers 

ü Lack of knowledge and aware-

ness 

ü Possibilities for improving the 

social and economic aspect 

ü Crime, illegal toll, unsafety 

ü Possibilities for introducing 

sustainable municipal technical 

infrastructure 

 

ü Possibilities to slow down cli-

mate change  

 

ü Possibilities for creating recre-

ational facilities 

 

 

This SWOT analysis is formulated based on the literature reviews, online sur-

vey questionnaire and GIS analysis. 

7.3. Guidelines  

The guidelines are inspired by the Fredrick law Olmstedôs concept and Patrick 

Geddes theory. Main findings and analysis from performing the methodology also 

act as a base in forming the guidelines. These guidelines in this section are based 

on the three thematic aspects on which the main aim and objectives of this thesis 

paper are based. One thematic aspect is for developing urban ecology and green-

ery, the second strategy thematic aspect is for stormwater management and the 

last thematic aspect is for formulated to achieve the social and economic benefit 

through proposing the overall green and blue structure. This overall green and 

blue structure will help to lead to a better quality of life and a better more civi-

lized future. 

The guidelines are explained with symbols that represents the three aspects of 

the masterplan program-sketch; urban ecology and greenery, stormwater manage-

ment and social economic development. 
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Figure 44: The diagram reflects the basic three thematic aspects of the aim and objective of this 

thesis paper; the diagram is produced by the author. 

 

The diagram in Figure 44 reflects the basic three thematic aspects on this thesis 

paper have concentrated and the base of these guidelines are formed upon on the 

main findings. Here the green colour stands for urban ecology and greenery, the 

blue colour stands for stormwater flooding and the yellow colour stands for im-

proving social and economic aspect. 

7.3.1. Guidelines for improving urban ecology and greenery 

As mentioned in the introduction section the capital city Dhaka was planned 

properly with greenery and parks during the Mughal period (Mukti 2006). But 

over a short time period, most of the greenery was lost, and the urban ecology is 

disrupted by many unfortunate reasons. Utilizing this huge land area in the old 

airport is considered as a centre point in Dhaka city to re-establish the greenery.  

The guidelines reflect the seven óSô concept by Fredrick Law Olmsted and 

Patrick Geddes theories. The diagram in Figure 47 show how the formulated 

guidelines expected to provide various positive aspects and fit into Olmstedôs 

seven óSô concepts. 

To re-establish the greenery and improve urban ecology certain guidelines 

must be adopted (Figure 45) they are discussed in the following subsections be-

low.  
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Figure 45: Guideline symbols for improving urban ecology and greenery. The illustration is pro-

duced by the author. 

Protect the existing 

Many greeneries have been lost from the city due to lack of knowledge and un-

planned development. From the GIS analysis, the missing links of water bodies 

were identified. This thesis proposal is to re-establishing the lost connectivity of 

greenery and waterbody in the thesis project area. The existing waterbody in Ba-

nani lake and the open land of the old airport must be reconnected. This step can 

become the first step towards redeveloping the connectivity of nature in the whole 

city of Dhaka. Following this planning strategy further development and re-estab-

lish the connectivity in other parts can happen as well. This strategy will result in 

an improved urban ecology and increased urban greenery. During the online sur-

vey questionnaire, 90% of the experts they also suggested that protecting the ex-

isting water bodies and greenery can start solving the issue. This strategy is also 

inspired by one of the role models from London, Europe. Their strategies inspired 

this thesis to formulate protection for the existing green infrastructure. 

Parks along the canal side 

Abandoned land like the old airport combined with additional water bodies, ca-

nals and lakes can become the fundamental asset to create recreational parks and 

public areas including design for scenic beauty. Combined it will create an overall 

green and blue structure to benefit the ecology of the city. It will mitigate the rise 

in temperature and reduce the urban heat island effect. From the literature review 

chapter, this thesis paper tried to address the possible benefits that can be 

achieved through the greenery. An interconnected network of green and blue 

structures along with the parks and water body will  provide the opportunity to es-

tablish an eco-friendly environment. This green and blue structural network will 

promote wildlife and function as an ecological corridor. This will add recreational 

value for peopleôs wellbeing. 

Increase greenery on roads and pedestrian paths 

Due lack of open space in Dhaka city roads and pedestrian paths can be utilized 

and designed for more greenery. From the media interview Rabiul Islam who is a 

young architect, landscape designer and environmentalist suggested that 
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planting trees are important for the pedestrian walkers to provide shades. Trees 

with high tolerance level and water absorbed plants should be selected for lower 

maintenance and control over stormwater flooding on streets. He also suggested 

that evergreen plants should be introduced to provide shelter for other spe-

cies (Datta & Ahmen 2018). During the online survey questionnaire, 70% of the 

experts also suggested street trees. Trees with high tolerance level, water absorb-

ing plants and evergreen plants lists are attached in the Appendix A, Table 

A1 section. Role models from Stockholm and Växjö from Sweden also in-

spired how roads and pedestrian paths can be designed to achieve more 

greenery that holds and clean stormwater.  

Roof garden  

The community has a demand and a desire to establish better connectectivity for 

nature. But unfortunately, the city only has less than 14.5% (Byomkesh et al. 

2012) of greenery according to a study of 2012. Lack of space made it very diffi-

cult to create open lands for parks and other plantations. During the online survey 

questionnaire all the experts also suggested green roofs. In an informal interview 

with Mustaque Quadry, he did suggest that green roofs can be an alternative solu-

tion for increasing greenery. But in that case, proper tree selection is one major 

thing that should be considered as we have seasonal storm from April to May 

which is called ñKalboishikhi jhorò might cause hazards. From the online survey 

questionnaire, all the experts also agreed that introducing roof gardens can be one 

of the solutions to increase greenery in the city. 

Introduce vertical gardening and climbers 

Vertical gardening, climbers can be the strategy to increase greenery in the 

city. It will benefit urban ecology. During the online survey questionnaire 50% 

of the experts also suggested vertical gardening and climbers. In the zoom inter-

view, Mustaque Quadry suggested that new ways of guidelines and designs 

should be introduced such as vertical gardening and climbers due to lack of space 

for planting trees. According to him, vertical climbers can be used as a fence and 

on bridges and flyovers. Rabiul Islam suggested from his own working experi-

ence that instead of plants with growing branches vertical growing plants should 

be used to avoid obstacles and for lower maintenance (Datta & Ahmen 2018).  

Utilize negative spaces 

Due to the rapid growth of urbanization and lack of holistic planning many un-

used impediments or negative spaces are created. These negative spaces can be 

utilized through plantation not only to improve ecology or greenery but also to 

add aesthetic value. During the online survey questionnaire, 70% of the experts 

agreed on utilizing negative spaces. In the zoom interview Mustaque Quadry 

suggested that the first thing is to do is to allocate a defined space for trees only. 

The negative spaces can be utilized for plantation. Utilizing trees for plastic or 

other decorations should though be forbidden since it has no function to serve for 

improving urban ecology.  
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Introduce aquatic plants 

Aquatic plants are not often found in big cities like Dhaka. Aquatic plants can be 

beneficial to develop urban ecology.  During the online survey questionnaire, 80% 

of the experts also suggested aquatic plants for better urban ecology. Mustaque 

Quadry also suggested that aquatic plants in the water bodies could improve the 

ecological balance within the city. 

Proper tree selection 

The literature review showed the importance to identify appropriate tree selec-

tions and the importance for aesthetics. In Dhaka city, the space provided for tree 

plantation is not enough. Right trees are not placed in the right place. This topic 

was discussed in the literature chapter. Mustaque Quadry shared his work experi-

ence and supported the important of tree selection for biological function and aes-

thetic appearance. The tree inventory was done during the literature review and is 

attached in the Appendix A section under Table A1. The guidelines can be of 

great support to choose to improve greenery with native plants and also exotic 

plants that benefit urban ecology.

Parks for delaying and infiltration 

The green infrastructural network can be designed for delaying and infiltration of 

stormwater. The integratation of green structure and treeplantation with storm-

water planning is a very important systemic approach to manage urban areas. It 

will contribute to physiological, social, and economic wellbeing. The li terature re-

view, clearly shows that greeneries improve the environmental quality and aes-

thetics in urban environments. 

Raise awareness 

The creation of environmental awareness among the common people is necessary 

and encourages them to take part in taking care of the environment. In the online 

survey questionnaire, almost 20% of local inhabitants and 30% of experts agreed 

the lack of knowledge is one of the reasons for ecological disbalance. Environ-

mental protection can be achieved by taking necessary measures to make people 

aware of the consequences of environmental degradation. Awareness can be 

raised using symbolic language complemented with texts through advertisements, 

newspaper articles, campaigns, drama etc. seminars and workshops can also be ar-

ranged to raise awareness. 
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Figure 46: Overall guidelines for improving urban ecology and greenery, the legend of this map is 

described in Figure 45. The illustration is produced by the author. 

 

 

 






























































































































