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Abstract
Landscape of a city determines its sustainability and liveability. Architecture, Urban Planning, Urban Design or
any other built-environment issue not embedded in the sustainable urban landscape would result in multifarious
urban problems. Dhaka’s urban life and living was interwoven with a system of water bodies, scattered and
crisscrossing the entire urban area. Contemporary planning and urban design has ignored this symbiotic
relationship of nature, society and economics resulting in a crisis in the urban environment of Dhaka. The study
attempts to explore the physiographic dynamics of Dhaka along with its socio-spatial context and proposes
guidelines that would encourage responsive spatial development ie built-environment design and would respond
well to the context. Natural and manmade elements of urban built-environment needs to be integrated into a
holistic system of mutually dependent subsectors of urban landscape for its sustainable development.
Keywords: Urban Landscape; Ecosystem; Sustainability; Geo-morphology; Dhaka.

1 Introduction
Architecture, Urban Planning, Urban Design or any other built-environment issue not embedded in the
sustainable urban landscape would result in multifarious urban problems. Traditional physical development in
the Bengal deltaic region offered the best and integrated solution to human needs in relation with nature and
community but contemporary development ignored the living with nature approach. Dhaka’s urban life and
living was interwoven with a system of rivers, canals, lakes, ponds etc scattered and crisscrossing the entire
urban area. In earlier days, a network of natural water channels and wetlands in and around the city served as the
means of drainage of rain water runoff and water retention during the (natural) events of floods, besides being
used as a good means of traffic and transportation or water supply. In course of time these natural water bodies
were being almost destroyed, resulting in the disruption and alteration of the natural process of land accretion,
land formation and ecosystem (Figure 1). The study attempts to explore the physiographic dynamics of Dhaka
along with its socio-spatial context and proposes guidelines that would encourage responsive built-environment
design and would respond well to the context.
Our developers have made the word ‘development’ synonymous to ‘destruction’ of environment but the
sustainability concept incorporates social, economic and environmental concern for the present and the future.
There will be need for intervention in the nature for the development activities but that needs to be addressed
with full awareness of the context and results. The image of a city is not derived from its concrete parts like
buildings and roads. It is deeper and much fluid in nature, that is, its people, pattern of spaces and activities
therein; the relationship between the living and the non-living parts of the environment, time-space and people
relationship provides an identity to a city. Any spaces in an urban area outside the buildings constitute urban
open space and the design and management of such space is crucial for urban dynamics, sustainability and
image. A common notion is that the ecosystem or biodiversity or eco-design is something outside the urban
boundaries whereas open spaces – green and paved, parks, gardens, water bodies etc are found within and are
important for urban health and liveability. The population growth and unplanned urbanization puts pressure on
these open spaces which are being encroached upon for housing, shopping and circulation etc. This unplanned
urbanization causes encroachment upon vegetative or forest / agricultural lands, water bodies and natural
drainage systems resulting in overheating, water logging and pollution (air, water and soil) and even traffic
congestion. Designer must be aware of the context in which he is working. A constant awareness of green
dimensions of environment at all levels of planning and design process is likely to result in smoother handling of
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urban ecology and sustainable design (Figure 2&3). Instead of fleshy eco-design project areas, the entire urban
area could be an eco design area, perhaps more discreet but more useful and sustainable.

Dhaka is still left with 19.3 percent of
wetland. If the current rate of loss of
wetland continues, by the year 2037 all
temporary wetlands of Dhaka will
disappear.

Around 49 housing projects
without approval have been
identified to be inside the flood
plain zones and sub-flood flow
zones covering around 9,241
acres of land.

Figure 1. Wetland Destruction (Development) has been a common phenomenon in the Wetland Fringe Areas
(Based on Nusrat, 2013; DS,2007 & Islam,2006)

Water Body

Figure 2: A Conceptual Ecological Network layout for Urban Design in Dhaka (Based on Mowla 2005).
2 Population Management and Urban Growth for Dhaka
The city is both the creator and creation of expansion and its sustainability depends on the growth with the
resultant scope of the symbiotic interdependence. Dhaka Metropolitan Development Plan (DMDP’95) made an
attempt to take account of natural factors into the growth pattern (Figure 3), but it was never made operational.
An observation of Dhaka’s physical growth shows that the city is accompanied by the extensions of its areas and
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the elaboration of its physical structures. Ability to change and grow is the sign of sustainability and dynamism.
This needs to be brought under a judicious design and contextual planning framework.
Population growth in Dhaka city is basically due to the natural growth and huge in-migration. While there is a
movement out ward from the centre there is also an accumulation / agglomeration in the periphery. Huge
majority of migrants choose Dhaka because of the centralized opportunities and centralized location. These
migrants are not single minded individuals who pose transferrable skills; many tend to be illiterate, unskilled, old
and ill fit into ill-equipped city. As such, migration to Dhaka places an additional burden to its fragile
infrastructure and population. Establishment of new satellite towns around, to reduce the pressure from the city is
a suitable proposition in the Bangladesh context where the land is scarce and cultivable land, wet lands and open
spaces are insufficient. Decentralization is however recommended by consolidating and reorganizing existing
urban centres in the DMDP’95 area of Dhaka (Mowla, 2012).

Detention Ponds

Main flood
Flow Zone

Sub-Flood Flow
Zone

Dhaka

Bouriganga River

Reserved Wetlands
and Retention
Ponds

DMDP’ 1995-2015
Figure 3: Proposed Plan Policy Areas ie built and natural areas for Dhaka (Mowla, 2012).
3 Eco-design Approach for Dhaka
In nature ‘everything is related to everything else’ therefore a holistic and comprehensive approach is needed for
a stable and sustainable urban context. The major problems in Dhaka’s urban context are pollution, overheating
and water logging while the dominant ingredients of natural environment are open spaces, woods, water bodies
and the environmental variables are temperature, relative humidity, air velocity, precipitation, soil moisture and
biomes etc. A careful provision of Ecological corridors or green grids or Green Urban Corridors (GUC),
Ecological Nodes or Green Urban Pockets (GUP) or Vegetated Roofs (VgR) and water bodies are general
approaches to make up for some of the losses due to human interventions in an urban area (Figure 2&3)( Mowla,
2005). Trees especially big ones should be preserved and in case of tree plantation right type of trees should be
planted at right places. Through thoughtful design and careful management process of natural forces, even the
largest structures can further the cause of a more harmonious integration of built and natural environment.
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4 Open Space and Water Bodies in Dhaka
Being encircled by a network of river, flood plains and wetlands, the topography of Dhaka offers a natural relief
to the congested metropolis of Dhaka. Filling up of the water bodies’ poses two prong problems of unsuitability
for construction and reduced water retention capacity besides diminishing public places and increasing the urban
water logging. Dhaka’s topography provided a natural drainage system towards its peripheral river and wetland
systems, which was never brought into planning framework (Mowla, 2010). Many natural ponds which served as
the runoff reservoir and meeting the domestic water needs were filled up to create areas for housing and road.

Figure 4: Expansion of built up areas and consequent Loss of water bodies 1962 to 2012 (Dewan, 2007).

Figure 5: Distribution of Open Spaces and Water Bodies (Mowla, 2012).
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Dhaka being without any hydrological planning, remaining surface water is extensively being polluted and
threatened for destruction (Mowla, 2013). The water bodies and green spaces preserved for city’s breathing place
are fast diminishing due to the encroachments for new road, business activities and housing development (Figure
4). Dhaka, for being sustainable, needs a huge stock of open spaces for different activities and utilities beside
open spaces needed for various recreational activities and other outdoor functions. Dhaka having encircled by
rivers and wetlands, provides a natural barrier and a fixed stock of biodiversity and open space system – these
advantages needs to be maintained and brought under a planning framework (Figure 2&5).
5 Traffic and Transportation System in Dhaka
The city grows axially pushing out from the centre along with radiating routes from the older parts. The
Character of the transportation system is guided by the street pattern and the topography influences the pattern of
physical growth. (Figure 4). Land use, traffic and transportation depend on each other. Land use distribution
giving rise to the propensity to travel and traffic is one of the major areas of concern in the eco sustainable
planning. A holistic multimodal, multilevel and integrated traffic and transportation grid coordinated with GUC
(Figure 3) is therefore needed for sustainable urban landscape development. The network of water bodies could
form a network for traffic and transportation of goods and people but in the contemporary development this
potential sector has been totally ignored. The railway line cutting across the city may also be used for running
shuttle trains between Gazipur to Narayanganj and adequately hooked up with the city’s traffic network. It will
help huge population to commute from distant places and would reduce population pressure in the core areas.
Pedestrian traffic makes up a lion share of total traffic system but there is not adequate or commensurate
provision of pedestrian traffic at any level of design and planning.
Urbanization, without considering the geo-morphology of Dhaka during recent times has left a deep scar in the
city’s environment. It needs some strategic decisions and quick actions to remain liveable. Water logging,
pollution, changes in hydro-geological system, land subsidence and building collapse are some of the severe
consequences of these environmental interventions or changes. Easy, cheap and fast intercity transportation and
communication relives pressure on the centre. Investment in modern intercity transport and communication
together with decentralization of uses and development of satellite towns may prompt urban de-concentration as
manufacturers or other uses could locate their establishments in the hinterlands or satellites. The lack of pricing
or ineffective regulation means that immigration into the city is underpriced or subsidized or in fact encouraged.
6 Recommendations
For a balanced ecosystem it is important to use new techniques and process and also to preserve natural and
manmade context. Without any of this two it is not possible to get a balanced ecosystem and environment. For a
balanced and sustainable environment of Dhaka, some of the recommended approaches are 1) Introduction of
compact buildings / settlements with ample open space around; 2) Creation of walk able neighbourhoods; 3)
Sector wise Mix of land uses; 4) Conserve old heritage (nature and manmade) for sustainability and continuity of
identity; 5) Collaboration among neighbourhoods; 6) Multimodal traffic and transportation system to connect the
sectors; and 7) Increase community participation.
Besides strict application of general traffic management approaches, to reduce the pressure on traffic and
transportation system and to minimize the travel time, following steps can be undertaken:
 To reduce in migration, externalities such as congestion or pollution arising from higher population density
should be priced (through tax and other measures). This could lead to de-congestion.
 Introduction of more public transport.
 Equal emphasis to be given on both pedestrian and vehicular traffic.
 Provide separate lane for public transport.
 Provisions for pedestrian traffic.
 Shuttle trains with high speed can be used for long distance commuters (eg. between Gazipur and
Narayanganj) and integrated with rest of the city’s transport system.
 Landing stations on Buriganga River has to be developed and integrated with rest of the city’s transport
system (introduction of circular water way).
To protect the water bodies and to provide clean water to the huge population following steps can be undertaken:
 Nature should be allowed to play naturally, therefore, flood protection embankments should be avoided and
gravity drainage should be encouraged, that the Dhaka topography dictates.
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Protection of the water bodies from filling up and from pollution.
Land can be divided in two interface that is nature interface and manmade interface.
Existing peripheral water body system needs to be integrated with the inner city water body system for the
development of a natural drainage, transportation and open space system.
Flood plains can be used for vegetation during lean seasons or developed as open recreational spaces with
water big retention ponds (as envisioned in DMDP’95) and the water be used for water supply.
Rainwater should be harvested and stored for use as a complementary source of surface and underground
water (which may also be used as ground water recharge).
Connecting waterbodies if present in the site.
Lost inner city water channels should be mercilessly revived to be used as drainage as well as transportation
network connected with the peripherals circular water system
Structures in water edges, if needed, can be built at a level from the ground to allow the flood water to pass
through and avoid water logging.

7 Conclusions
Dhaka’s huge population affects the housing, traffic and transportation, water bodies, open spaces and in nutshell
the urban ecosystem of Dhaka. Because of the uncontrolled and uncoordinated development, there is a system
break down in the whole urban ecology. To avoid the huge migration towards Dhaka centralized opportunities of
job, education, transportation, housing has to be decentralized and these opportunities and services should be
shared in other towns outside Dhaka, preferably adjacent urban centres. Open spaces and vegetation are
important for a balanced ecosystem and are the breathing places for a city so it is important to save them from
the encroachments in the name of development and accommodation of huge population.
The summary of discussions and recommendations may be consolidated as the ‘Guide lines for sustainable
urban design and development’ in Dhaka as follows:
1. Organize diversity of land use for optimization of resources round the clock and for better social integration.
2. Promote rational use of energy (including renewable energy) throughout the lifecycle of development.
3. Encourage minimizing the production of waste and emphasize on recycling.
4. Encourage walk able communities and reduce propensity to travel.
5. Encourage mass transit and diversity of transport and communication, including waterways.
6. Promote cooperative lifestyle and sharing of resources.
7. Encourage public participation in the development and decision making process.
8. Prioritize the conservation of nature, natural heritage and man-made heritage.
Considering the natural setting, the land use, the traffic and transportation system, the drainage system, the
system of open spaces and water bodies needs to be integrated into a holistic system of mutually dependent
subsectors. An integrated hierarchy of geologically considered settlements, traffic and transportation network as
well as ecological network (green pockets, corridors and nodes with water network) will further the cause of ecosustainable urban landscape designs for Dhaka.
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