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Mir Manzurur Rahman
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The Role of High Strength Steel (600W) in Minimizing Seismic Impact on Urban Structures in Bangladesh
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World Habitat Day 2025

Mir Manzurur Rahman

Thisyear we are celebrating World Habitat Day 2025, with the theme “ Urban Crisis Response” At atime when
cities are facing many pressing challenges, it is not just an occasion for discussion, but aso a crucia
opportunity to find collective solutions. To make our cities livable for everyone, we must rethink the way we
plan.

Cities today stand at the frontlines of unprecedented challenges. Rapid urbanization, coupled with global
instability, has left urban areas increasingly exposed to multiple crises affecting urban areas, including climate
and conflicts that are contributing to inequality. For countries like Bangladesh where urban populations
continue to grow under intense environmental pressure, this reality underscores the urgency of strengthening
resilience in every layer of our built environment.

The climate crisis has become a defining factor in shaping urban life. Rising temperatures, recurrent floods,
and extreme weather events disrupt livelihoods and damage essentia infrastructure, disproportionately
affecting marginalized communities. At the same time, conflicts whether local or global, social or political,
drive waves of displacement, placing additional strain on already stretched urban services. Together, these
crises deepen existing inequalities, pushing the most vulnerable into unsafe housing, precarious employment,
and inadequate access to resources.

For decades, planning has mainly focused on car usersi.e., roads, flyovers, and wide highways are built for
them. But in reality, a large portion of urban dwellers such as children, women, the elderly, the poor, and the
physically challenged cannot fully enjoy these facilities. So, in planning our cities, the priority should be on
ensuring easy access for everyone. Otherwise, urban environments become hostile and create mental and
social alienation.

It is essential to promote existing tools and approaches to effective crisis response that have already proven
their value. These include community-driven planning, climate-adaptive design, resilient housing prototypes,
and nature-based urban solutions that both mitigate risk and enhance livability. Equally important are digital
platforms and spatial data tools that help cities anticipate hazards and coordinate rapid response.

For the Department of Architecture, this moment presents both aresponsibility and an opportunity: to integrate
these tools into planning, design, and policy, ensuring that urban development in Bangladesh is not only
sustainable but also crisis-ready. By doing so, architects and planners can transform today’s challenges into
pathways toward safer, more inclusive, and more resilient cities.

Chief Architect, Department of Architecture, Ministry of Housing and Public Works, GoB
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Firstly, the priority must liein inclusive planning with social cohesion.

If the planning process comes only from the top (top-down process), it has a potential to not reflect the needs
of the majority.Instead, a bottom-up process is necessary, where local people, regardless of age, gender, or
economic status, can express their needs and realities.If we build cities through participatory design, then
people will see the city as their own, not only the planners/administrators/government.

Secondly, Housing and Servicesfor All

In Bangladesh, people from middle and upper-middle classes are building their own homes, but working-class
and lower-middle-class families are being excluded from housing. From the perspective of sustainable
urbanization, thisis becoming a serious problem.

From architectural point of view, the solutions might be —

= [Inclusive Housing Model, for example, small spaces with effective planning can accommodate alarger
group of people from varying origin.

= Shared open spaces/common spaces : where everyone can use open spaces and few basic utilities
together.

= Discourage gated communities, because open spaces have many benefits such as natura light, air,
rainwater harvesting, and renewable energy use, al of which are sustainable and economical.

Thirdly, Empowering L ocal Gover nments

Our city corporations and municipal authorities are the institutions closest to the citizens. But unfortunately,
they often lack the necessary resources and design guidelines. If we provide local governments with tools such
as aff ordabl e housing prototypes, community space design, and urban resilience tools, then they will be ableto
deliver much more effective and practical solutions for people.

To summarize, to ensure better responsive infrastructure to respond to the simultaneously rising spectrum of
urban crisis, World-class cities must be created for ordinary people, not just for the elite and privileged classes.
Without inclusive housing design, true sustainable development is not possible. Housing should not create
isolated neighborhoods. People must not be disconnected from each other. Affordable housing must ensure
livelihood opportunities nearby, so that lower- and middle-income groups are not pushed far away from the
city. Participation of women, children, and marginalized groups must be ensured.
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Building Resilient Cities: Responding to
the Urban Crisisin Bangladesh

Md. Mahmud Ali

| ntroduction

Bangladesh is experiencing rapid urban growth, with cities like Dhaka, Chattogram, and Narayangan
emerging as major economic and industrial hubs. This accelerated urbanization has reached the capacity of
infrastructure, governance, and public services, resulting in housing shortages, traffic congestion, inadequate
waste management, and environmental degradation. Vulnerable populations, especially residents of informal
settlements, face heightened exposure to floods, cyclones, waterlogging, and urban heat stress, worsening
socia inequities and urban vulnerabilities. The paper explores the multi-dimensional urban crisis in
Bangladesh and proposes strategies for enhancing urban resilience. Emphasizing climate-sensitive planning,
integrated land-use management, resilient infrastructure, community engagement, and technology-enabled
disaster preparedness, it advocates for approaches that address structural, environmental, and socia
vulnerabilities simultaneously. By aligning national frameworks, such as the Detailed Area Plan (DAP) and
Bangladesh National Building Code (BNBC), with global standards like SDG 11, the Sendai Framework, and
the New Urban Agenda, the study provides a comprehensive roadmap for building sustainable, inclusive, and
resilient urban centers, offering practical guidance for policymakers, planners, and communities.

Urbanization in Bangladesh is accelerating at an unexpected rate and reshaping the nation’s social, economic,
and environmental landscape. Major cities of the country like Dhaka, Chattogram, Narayangan], Khulna have
developed as centers of industrial growth and economic opportunity and attracting millions of people in search
of livelihoods. However, this swift urban expansion has far exceeded the capacity of existing infrastructure,
public services, and institutional frameworks to accommodate the growing demands (World Bank, 2020).The
consequences are visible in the form of severe traffic congestion, inadequate housing, air and water pollution,
encroachment on wetlands, and the steady disappearance of open and green spaces (UN-Habitat, 2022).

Moreover, urban poor, who often inhabit the most hazardous environments, bear the brunt of these hazards,
facing not only physical insecurity but also the constant threat of displacement (Rahman et al., 2019). Together,
these factors have created a multi-dimensiona urban crisis that demands both urgent and long-term responses
toward a fundamental shift to urban resilience (UNDP, 2017). It calls for aligning urban growth with
sustainability principles, so that cities evolve as spaces of opportunity rather than zones of exclusion and risk
(UN-Habitat, 2020).This paper seeksto understand the dynamics of urban crisisresponse in this unique context,
moving beyond the traditional disaster management framework to include a broader range of urban crises.

Director (Additional Secretary), Urban Development Directorate, Ministry of Housing and Public Works, GoB
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Urban Crisesin Bangladesh

Urbanization in Bangladesh drives economic growth in cities like Dhaka, Chattogram, and Sylhet but has
outpaced planning, infrastructure, and governance. Rapid, often unplanned expansion has produced
informality, inequality, and environmental stress. Housing shortages, inadequate services, insecure tenure, and
social disparities threaten both urban dynamism and residents well-being. Addressing these challenges
requires integrated planning, strong governance, and sustainable resource management to create inclusive and
resilient cities.

Rapid Urban Growth and Fragmented Gover nance

Bangladesh is undergoing one of the fastest rates of urbanization in South Asia, with the urban population
rising from about 23% in 2000 to over 40% in 2022 and projected to reach nearly 50% by 2050 (UN DESA,
2022). This rapid expansion is compounded by significant governance deficits. Urban disaster management is
fragmented, with overlapping mandates among city corporations, the Ministry of Housing and Public Works,
and other authorities, leading to delayed coordination during crises (Haque et al., 2017; World Bank, 2020).
Moreover, unplanned expansion into floodplains, wetlands, and seismic zonessuch as low-lying settlements
along the Buriganga and Turag riversexacerbates vulnerabilities (UNDP, 2017).

Infrastructure Deficits and Service Delivery Gaps
Traffic Congestion

Bangladesh’s cities, particularly Dhaka, are plagued by severe traffic congestion that imposes high economic
and social costs. According to the World Bank (2017), traffic delaysin Dhakaresult in an annual loss of around
USD 3.8 hillion, equivalent to 6-10% of the city’s GDP. Private cars, which account for less than 10% of trips,
occupy over 70% of road space, while buses used by nearly half of all commuters operate with only 5-10% of
the available space (Copenhagen Consensus Center, 2019). The lack of integrated public transport systems,
poor traffic management, and weak investment in mass transit infrastructure worsen these inefficiencies. The
recent launch of the Dhaka Metro Rail (2022) is a step forward, yet its limited coverage highlights the
persistent inadequacy of urban mobility planning.

Inadequate and I nformal Housing

Bangladesh faces an acute housing crisis, particularly in urban centers. According to UNDP (2023), the
country has a housing deficit of 6 million units, projected to reach 10.5 million by 2030. Alarmingly, only
about 31,500 new units are constructed annually, fulfilling merely 1% of the national demand. The absence of
affordable housing policies further widens the gap between formal and informal housing markets, locking
millions of urban poor into hazardous conditions.Informal settlements constitute a major share of urban
housing in Bangladesh, particularly in Dhaka and other rapidly urbanizing cities. It is estimated that about 35%
of Dhaka' s residents live in sums (BBS & UNFPA, 2015). The largest of these, Korail slum, accommodates
more than 200,000 people within only 90 acres of land beside Banani Lake, illustrating both the extreme
density and the hazardous conditions of such settlements. Similar clusters exist in Narayanganj, Chattogram,
and Khulna, often located in highly vulnerable zones such as floodplains, embankments, and railway corridors
(Banks, 2016; Rahman & Jahan, 2021).Informal settlements are also disproportionately vulnerable to
disasters, as flimsy housing, unsafe locations, and poor infrastructure make them highly exposed to floods,
fires, and hedlth crises (Biswas et al., 2020).
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Figure: 2.1: Korail slums, one of the prominent slums of Dhaka (Collected)

Waste M anagement |ssues

Urban solid waste management in Bangladesh islargely inefficient, with only about 55-60% of daily wastein
Dhaka being formally collected (ADB, 2018). The remainder is dumped in open spaces, water bodies, and
informal landfills, posing significant risks to public health and the environment (Islam et al., 2019). In Dhaka
alone, more than 6,000 tons of solid waste are generated daily, much of which contains hazardous industrial
and biomedical waste that is often mixed with household garbage (Rahman et al., 2021).

Figure: 2.2: Waste Collection and Disposal systemin Dhaka (collected)

Public Service Shortcomings: Water, Sanitation, Energy

Accessto reliable public servicesremainsacritical challenge. Despite progress, about 15% of the urban population
lacks access to safe drinking water, and nearly 30% live without adequate sanitation facilities (WHO & UNICEF,
2021). Dhaka Water Supply and Sewerage Authority (DWASA) struggles with over-extraction of groundwater,
leading to an annual decline of 2-3 metersin water tables (World Bank, 2020). Energy shortages are equally severe;
frequent power outages and reliance on diesel generators inflate costs and worsen air pollution.

I mpact on Quality of Lifeand Urban Adaptive Capacity

In Bangladeshi cities, deficiencies in housing, transport, waste management, and utility services directly
compromise urban well-being. For instance, only 55% of urban households are connected to piped water and less
than 60% of municipal solid wasteisformally collected, leaving the rest to accumulate in open drains and low-lying
areas (World Bank, 2020; ADB, 2021). Beyond immediate difficulties, these service deficits weaken the adaptive
capacity of urban systemsin the face of climate change. Unless integrated planning addresses these structural gaps,
Bangladesh’s urban centersrisk being locked into a cycle of low-quality living standards and reduced resilience.
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Environmental Degradation and Climate Vulnerabilities

The unplanned expansion of cities in Bangladesh has come at an enormous environmental and social cost.
Rapid urbanization has encroached on wetlands, rivers, and green spaces, reducing biodiversity, weakening
natural drainage systems, and intensifying environmental hazards such as flooding and waterlogging (Huq &
Alam, 2003; Moniruzzaman et al., 2020). The consequences are evident in worsening air and water quality,
urban heat stress, and heightened public health risks, particularly among the urban poor who reside in informal

settlements.
Air Pollution and Public Health

Air quality in Bangladesh’s cities ranks among the most
hazardous globally. Dhaka has consistently featured in
the world's top three most polluted cities, with average
annual PM2.5 levels far exceeding WHO guidelines
(IQAIr, 2022). Industrial emissions, vehicular exhaust,
brick kilns, and unregulated waste burning are major
contributors (Islam et a., 2019). These pollutants have
been linked to rising cases of asthma, chronic
respiratory diseases, cardiovascular illness, and
premature mortality (Rahman et al., 2021). According to
the World Bank (2020), air pollution causes nearly
80,000 premature deaths annually in Bangladesh,
underscoring the scale of the public health crisis.

Water Pollution and Sanitation Deficits
Rivers of Dhaka including the Buriganga, Turag, Balu,

and Shitalakkhya, are heavily contaminated due to
untreated industrial discharge, tannery effluents, and

unregulated municipal waste. Around 7,000 industries
in areas such as Hazaribagh, Tegaon, and the
Dhaka-Narayanganj-Demra industrial belt directly

release untreated effluents into waterways (Islam et al., |
2015). This pollution has destroyed aquatic biodiversity *

and rendered large volumes of surface water unfit for
consumption. At the same time, overcrowded slums
suffer from inadequate sanitation and unsafe drinking
water, fueling frequent outbreaks of cholera, diarrhea,
and other waterborne diseases (Islam et a., 2019).

Waterlogging and Flooding

Sector Wise Air Pollution Study in Bangladesh
from 1995-2020
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(Figure:2.3: Sector-wise air pollution study in
Bangladesh, 1995-2020) (Source: Marziat Rahman,
Samford University, Bangladesh)
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(Figure 2: Schematic diagram of river pollution
sources around Dhaka City) (Sources: Islam, M. S,,
Uddin, M. K., Tareq, S. M., Shammi, M., Kamal, A. K.
I., Sugano, T., ... &Kuramitz, H. (2015).)

Waterlogging has emerged as one of the most persistent urban crises. In Dhaka, heavy monsoon rainfall
frequently overwhelms drainage capacity, as wetlands and canals have been filled in by unplanned
development (Hug & Alam, 2003). For instance, daily precipitation of 341 mm in 2004 paralyzed the city,
submerging over 40% of its area for weeks (Moniruzzaman et al., 2020). In coastal districts such as Satkhira,
post-monsoon waterlogging submerged 1,386.54 km? in 2015, devastating farmland and rural livelihoods
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(Mahmud et al., 2016). Prolonged inundation also worsens soil salinity, threatening food security and
ecosystem balance.

(Figure:2.4: Rains, Waterlogging & Sufferings in Dhaka) (Collected)

Urban Heat | lands and Environmental Stress

The rapid loss of vegetation cover, expansion of impervious surfaces, and growing energy consumption have
intensified the urban heat island (UHI) effect. Studiesindicate that average summer temperatures in Dhaka can
be 3-5°C higher than surrounding rural areas (Ahmed et a., 2013). This effect exacerbates heat stress, reduces
labor productivity, and increases energy demand for cooling, further straining power infrastructure.

Disproportionate mpact on L ow-Income Communities

Environmental degradation and climate risks are not evenly distributed. Slum dwellerswho comprise about
35% of Dhaka's population (BBS & UNFPA, 2015) are disproportionately exposed to floods, waterlogging,
and pollution due to their residence in low-lying, hazard-prone areas. Climate migrants displaced by riverbank
erosion, cyclones, and salinity intrusion often end up in these precarious settlements, reinforcing cycles of
poverty and exclusion (Biswas et a., 2020; Rahman & Jahan, 2021).

Natural Disasters

Bangladesh is highly disaster-prone due to its low-lying deltaic landscape and proximity to the Bay of Bengal.
The country faces recurrent cyclones, floods, and tidal surges, which have intensified under climate change.
Between 2000 and 2020, over 25 major cyclones struck the country, including Cyclone Sidr (2007) and
Amphan (2020), causing damages exceeding USD 2.5 hillion and displacing millions (EM-DAT, 2021).
Bangladesh also faces significant seismic risk, especialy in densely populated cities with poorly constructed
buildings. The combined threats of cyclones, floods, waterlogging, and earthquakes underscore the urgent
need for resilient urban planning, climate-adaptive infrastructure, and effective disaster management to
safeguard urban populations.

Building Urban Resilience

Urban resilience in Bangladesh requires a multi-dimensional approach that integrates governance, planning,
infrastructure, community participation, and technology. The challenges posed by rapid urbanization, climate
risks, and socio-economic vulnerabilities demand strategies that are inclusive, adaptive, and evidence-based.
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Figure:2.5: Urban Resilience from the Multidimensional Perspective
(Source: Zhao, R, Fang, C., Liu, J., & Zhang, L. (2022).
Inclusive Urban Gover nance

Strengthening governance at both municipal and national levels is foundation for urban resilience.
Decentralization, coupled with accountability mechanisms, allows decisions to respond effectively to local
needs (Haque et al., 2017). Enhancing institutional capacity, financial management, and transparency,
alongside enforcing building codes with a focus on seismic and fire safety, is critical for long-term resilience
(ADB, 2018; UNDP, 2017).

Climate-Sensitive and I ntegrated Urban Planning

Integrating climate resilience into urban planning is essential for mitigating disaster risks and enhancing the
adaptive capacity of cities in Bangladesh. Strategic land-use zoning ensures that development avoids
hazard-prone areas while prioritizing safer locations for critical infrastructure such as hospitals, emergency
shelters, and transport hubs (ISam & Hossain, 2017). Incorporating these Strategic land-use zoning into
national frameworks, including the Detailed Area Plan (DAP) and Bangladesh National Building Code
(BNBC), digns urban growth with environmental sustainability, disaster preparedness, and social protection
(UNDP, 2017).

I nfrastructure and Service | nvestments

Resilient infrastructure supports adaptive urban capacity. Priorities include healthy drainage networks,
renewable energy, affordable and safe housing, and efficient public transport. Investmentsin climate-resilient
buildings, sustainable water management, and green infrastructure, such as urban forests and permeable
pavements, reduce vulnerability to floods, cyclones, and heatwaves while supporting ongoing urban functions.

Community Empower ment and Social Protection

Engaging communities is central to building resilient cities. Strengthening grassroots organizations,
supporting slum upgrading, and providing social safety nets enable residents to actively participate in risk
reduction (Alam et a., 2016). Community-led initiatives, capacity building, and volunteer disaster committees
enhance preparedness and recovery at the local level (Biswas et al., 2020; Rahman & Smith, 2015).
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Disaster Preparedness and Technology I ntegration

Bangladesh can enhance urban resilience by combining early warning systems, emergency operations centers,
and technology-enabled information management. GIS mapping, real-time monitoring, and mobile-based
alertsimprove situational awareness and facilitate rapid response during crises (Bhuiyan et a., 2021).

Promoting Sustainable and I nclusive Urban Development

Resilient cities are a'so inclusive. Urban green spaces, rooftop gardens, and ecological preservation initiatives
reduce environmental stress, enhance well-being, and improve overall urban adaptive capacity (Han et al.,
2022). Integrating climate adaptation measures, such as flood management and heat mitigation, ensures that
urban development is both sustainable and equitable.

Global Frameworks and L ocal Pathways

Bangladesh’s urban resilience strategies align with global frameworks such as SDG 11, the Sendai Framework
for Disaster Risk Reduction, and the New Urban Agenda (Habitat I11). Tranglating these frameworksinto local
action requires harmonizing nationa policy, municipal planning, and project-level implementation.
Collectively, these measures, governance reform, climate-sensitive planning, resilient infrastructure,
community engagement, technology integration, and inclusive development. Such strategies not only mitigate
risks from climate change and natural disasters but also enhance the quality of life, equity, and sustainability in
rapidly urbanizing cities.

Role of UDD for Urban Crisis Response

In the backdrop of rapid urbanization associated with increasesin popul ation and economic development in the
early sixtiesit was keenly felt that aregional and central office had to be created for Physical Planning. Urban
Development Directorate (UDD) was created in 1965. The main task of UDD isto advise the Government on
matters of policy relating to urbanization, land use and land development. And to prepare and co-ordinate
regional plans, master plans and detailed layout and site plans for the existing as well as the new urban centres
excluding the areas covered by the present town development authorities. Urban Crisisis a multifaceted issue
that includes rapid urbanization, housing shortages, and climate change impacts. A city/town that is planned
for the development of the country and islivable or crisis-freefor al isthe demand of the time. UDD has been
drafted National Spatial Plan (NSP) and ten-year Strategic Plan has been formulated to ensure planned and
optimal use of land. Apart from this, a draft "National Spatial Planning Ordinance-2025" and “National
Urbanization Policy-2025" have been formulated for the proper implementation of the plansin the interest of
planned development. Through this plans and ordinance, Goal 11 of the United Nations Sustainable
Development Goals commits to making cities and human settlements inclusive, safe, resilient and sustainable.

Conclusion

Building resilient cities in Bangladesh requires a multi-dimensional approach that addresses both structural
vulnerabilities and socia inequities. Climate-sensitive planning, preservation of wetlands and green spaces,
and strategic land-use zoning reduce exposure to floods, cyclones, and urban heat stress. Investments in
resilient infrastructure, such as robust drainage, climate-adaptive housing, reliable transport, and sustainable
water and waste management, along with strengthened building codes, enhance urban adaptive capacity.
Community-led initiatives and participatory adaptation projects empower residents, especialy in informal
settlements, to actively engage in disaster risk reduction and recovery.

Integrating technology and data-driven decision-making further strengthens urban resilience. GIS-based
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hazard mapping, early warning systems, and real-time monitoring improve response during crises. Aligning
national frameworks like the DAP and BNBC with global agendas such as SDG 11 and the Sendai Framework
ensures sustainable and inclusive urban growth. By combining strategic planning, resilient infrastructure,
community engagement, and technological innovation, Bangladesh can create adaptive, safe, and livable cities
that mitigate risks, enhance public health, and promote long-term sustainability.
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Making City Climate Resilient : Evaluation of
Urban Development Plansfor Bangladeshi Cities

Abul Baker Md. Touhid

I ntroduction

Cities are the conglomeration of economic, socia and cultural activities. Due to huge population
concentration, present day cities are very vulnerable to climate change impacts. Bangladesh is one of the most
climate vulnerable countries in the world and thusits cities. Proper urban planning isinevitable for livable and
climate resilient city. This study explores the contents of the urban development plans of Bangladeshi cities
whether sufficient and appropriate measures are mentioned in the plan or not. All the respondents are graduate
planners; 60% of them are from the plan making bodies. About 80% respondents told that the plan covered the
climate change issues, though in total 73.70% of the respondents think, these are not sufficient. The proposals
made by the respondents to be included in the plan covers form green infrastructure to environmental
protection, from water body conservation to coastal afforestation etc. The study reveaed that, plans prepared
during 1995-2010 did not include the climate change issues; rather environmental perspectives were addressed
as usual. Whatever addressed are not sufficient. Newer plans incorporated/are incorporating climate change
issues. Level of understanding of climate change issues and their protective measuresis not at per among the
stakeholderswhich need to be addressed. Budget support is required for effective plan implementation. Plan
should be prepared incorporating a clear vision with a set of course of actions. Capacity development of the
concerned professionalsisinevitable.

City itself is a complex system of people and built environment (Batty, 2009). Here people live, people work
and aternatively people build cities, construct its infrastructures. City attracts, people are attracted. Cities are
the centers of all economic, social and business activities. Developing cities or cities of developing countries
always experience huge population concentration. City and municipal governments have the responsibility for
providing services & facilities and implementing the regulatory frameworks for betterment of its citizens,
whatever the density is. Urban planning is one of the important regul atory frameworks that can ensure planned
urban development. But, due to poor economic strength coupled with lack of infrastructures and absence of
proper planning tools compelled the city to experience unplanned and sprawl development. Added to that,
present day cities are extremely vulnerable to man-made and natural disasters.Particularly, climate change has
appeared as a threat for sustainable urban system. Making city resilient can be an answer for urban
sustainability. As a matter of fact, prudent and capable institutions play the pivotal role in ensuring resilience.
But the tools, hand in knowledge that pave the way or make institutions to play their roles are very important.

Joint Secretary, Ministry of Housing and Public Works, GoB
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It islaws, regulations, manpower more specifically the planning documents or spatial plans, among others, that
can make a city climate resilient.

Problem statement

Modern day cities areincreasingly becoming risky for safe living due to energy crisis, natural disaster, climate
change, terrorism etc. Particularly for the developing countries the situation is critical enough. Bangladeshi
cities are nothing exception to that. Migration to big cities due to economic opportunities, loss of homestead
because of river erosion and other causes is prominent now in Bangladesh (BBS, 2015a). Apart from Dhaka,
other big cities like Chattogram, Rajshahi, Khulna including the medium and secondary cities are also facing
unplanned urbanization, sprawl development and serious dearth of transport infrastructures and other utility
services including housing. Due to geographic location and deltaic bay, Bangladesh is the seventh most
vulnerable countries from climate change perspective (CRI, 2021). Regarding natural disaster, Bangladesh
Bureau of Statistics (BBS) divided Bangladesh in 6 zones meaning that which part of Bangladesh is prone to
what kind of disaster has already been identified (BBS, 2015b).It isto be mentioned here that, Dhakaisthe 7th
least livable city in the world at present* and at the same time is one of the most vulnerable citiesin the world
due to climate change effect (Alam & Rabbani, 2007).

In Bangladesh, preparation of urban plans, the most important tool for planned development and subsequently
for ensuring resilience, is entrusted to devel opment authoritiesin bigger citieswhereasin district level towns, it
is the responsibility of the municipality either city corporations or pourashavas. Most authorities have their
urban development plans prepared in '90s. Some of them are under revision i.e. new plans are coming.
However, new Master Plan (Detailed Area Plan for Dhaka Metropolitan Area) (2016-2035) has been issued in
March 2022 amid controversies mainly on Floor Area Ratio. There is no development plan for city corporations
as such at present. Municipalities' urban development plans have been prepared with the assistance of Local
Government Engineering Department in many cities. A very few of them are notified through government
gazette. Most of them arewell arranged in shelves. Lack of proper implementation and at the same time absence
of proper mission-vision, policies and programsin the said planthe cities are not in aposition to deliver services
for what it is supposed to. They are unable to offer a livable environment for the dwellers. Moreover, the
development co-ordination is almost absent in the country. All service providers do their job separately,
sometimes they possess conflict of interests. To overcome the situation the country needs interventions that
make city livable, inclusive and climate resilient. Proper urban planning can be an answer here.

Resilient city is nothing but the result of good governance in all its spheres covering decentralization and
autonomy, transparency and accountability, responsiveness and flexibility (IDS, 2008). At the implementation
level, it can be characterized with adaptation, mitigation action and disaster risk reduction. A city isresilient if
it can survive the shocks, its people and organization can accommodate the shock and its institutional set-up is
capable enough to continue the support to the said people and organizations (ADB, 2014). Urban resilience
relies upon the success of the entire urban system, sporadic efforts cannot help to achieve resiliency. Rather,
along with economic development, for climate change and natural hazard proper adaptation and mitigation
strategies are inevitable. All city-built environments should be resilient enough to reduce losses and restore the
situation as early as possible after any kind of shocks in urban life. Resilience is no longer a choice - itisa
reality. Thus, resilience must become a central component of urban planning processes?.

The planning document or the urban development plans encompasses the directives how a climate resilient
city, among others, will be achieved. So, it is necessary to investigate the plans of cities whether they build
upon climate perspectives properly. So far found in literature review that, no such studies conducted on this
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particular issue in Bangladesh. Thus, this study is a pioneer step to explore how the urban development plans
of Bangladesh cities address the climate resilience.

Rationale of the study

One pertinent policy document refers that lack of skilled manpower in institutions hinders the implementing
plans and policies related to climate change and there are tiny mechanisms for integrating climate change
issues in development plan preparation (MoEFCC, 2019). However, the backdrop described above, fostersthe
necessity to assess existing urban development plans and policiesin light and requirements of resilience. It is
important to explore how city can be maderesilient (by assessing vulnerabilities and risks). It isurgent to make
effective coordination (among institutions and stakeholders) when disaster occurs. It is important to respond
from all corners to handle the situation. To do so a proper mechanism derived from research should be
developed. However,this study is intended only to investigate the urban development plans of some
Bangladeshi cities whether they are prepared with a clear vision of urban climatic resilience, whether the plans
set aclear pathway to achieveresiliency or not. Theoretically, thisresearch will entail the debate of appropriate
urban development approach in changed climatic condition for possibly affected Bangladeshi cities. And in
practical, this research will provide a set of policy recommendations to implement the most appropriate
development approach for lowering climate change impact and thus to achieve resilience for cities of
Bangladesh. The recommendations can be fit with the *urban policy’, housing policy’ and ‘climate change
action plan’ etc.

Objectives

Theobjectives of the study are-
= To explore how the urban development plans address the climate resilient issue.
= To provide recommendations for planned and climate resilient urban development.

Literaturereview

Climate change and resilience are very prominent research topics in these days. In development contexts
resilienceis awidespread thought throughout the world. There are numerous studies regarding climate change,
itsimpact etc. in Bangladesh. Many of them are mainly focused on adaptation, partly on mitigation, some are
on resilience. Again, such resilience is mainly livelihood resilience where changes in livelihood and how to
cope with that are studied (Ayeb et al. 2016). One research(Ral et a. 2014) shows how climate resilient
planning can be made. But this planning is not city planning, its overall planning from the top for devel opment
of the country. A city level (Alam et al. 2016) building climate resilient research was found where resilience
aspects were assessed in water-sanitation sector only. A similar type of research (Alam et al. 2015) explored
resilience issues in water and sanitation sector for Dhaka City, where it was recommended that all the actors
should work under a government devised action plan. Within Dhaka city a research (Parvin& Shaw, 2011)
empirically assessed ‘Zone' level climate disaster resilient. In this study 10 different zone of Dhaka City
Corporation (North and South) were assessed based on some criteriathat depictstheresilient level of that zone.
Another study (Sultana, 2018)explored that for a climate resilient Dhaka city risk sensitive land use planning,
multi-hazard risk mapping etc. are essential. A study (Hug& Akter, 2015) concluded that city people should be
integrated in disaster management programs in Dhaka city. One closely related study(Kabir et al. 2017)
assessed urban disaster resilience of Dhaka North City Corporation using ‘urban disaster resilience index’
model. No such studieswere found for other cities. The researches, so far discussed, are not covering the entire
aspects for a resilient city, rather they studied cities of Bangladesh including Dhaka city sporadically from
perspectives of their own. Similarly, it was not researched the plans itself and proposals in them whether they
arefit to tackle climate change impact or not.

A

ot | fogasfe mast 202¢ |



M ethodology

Firstly, relevant literatures are reviewed basically on resilient city, resilient city in developing countries
focusing on Bangladesh, their contents and extents. Secondly, the present city planning strategy for
Bangladeshi cities are evaluated in light of climate resilience aspects. Finally, a set of policy recommendations
for making Bangladeshi cities resilienthas been generated.

Both gualitative and quantitative approach wereused in the research. For collecting data, a set of questionnaires
was circulated among the urban planners (Planners Forum Bangladesh and Khulna University Planners
Alumni) of Bangladesh using Google Form via Facebook. About 20 planners of different capacities from 17
different organizations responded the questionnaire. Interviewing of 6key personnel (among the respondents)
weredone viatelephone. In addition, one key personnel wereinterviewed in person. Asthe sample size not that
big ssimple spread sheet analysis using MS Excel were used to interpret the collected data. For the answers of
open-ended questions, thematic analysis was done.

Findings and analysis

Respondents profile

All the respondents of the study are graduate planners meaning that, they have been graduated from Bachelor

of Urban and Rura/Regional Planning from the public universities of Bangladesh. The respondents are
working in development authorities, city corporations, municipalities or pourashavas and other type

organizations who are actively involved in urban plan making process. The following chart shows the
respondents work place-

About 14 respondents are working as practicing urban/town planner/planning officer in those organizations.
One respondent is working as climate change expert whereas others are working in planning related other

} ____.--*20.00% g

= Development Authority = City Corporation
Pourashava Others

Figure 1 : Workplace of the respondents
Source: Field Survey, 2023

organi zations.
Profile of the urban plan/plan/development plan

It was found in the study that; 85% respondents are actively involved in plan making process. Either their
organizations have urban development plans or they prepare urban plans for the planning entities i.e.
development authorities or city corporations/pourashavas.Among these plans 13 are structure plan, 10 are
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detailed area plan and 11 are other type of plans. However, there is rhetoric in urban planning in *90s that,
structure plan should be prepared for 20 years which is mainly a strategic plan; then under the ‘ structure plan’

ks
15
1 11
10
5
0
Structure Plan  Detailed Area  Other type of
Plan Plan

Figure : Types of Prepared Plans
Source: Field Survey, 2023

a specific ‘urban area plan’ will be developed for 10 years and then a ‘ detailed area plan’ consisting location
specific detailed actions are prepared for 5 years.

However, having structure plan does not necessarily mean that the organization have detailed area plan. It was
found in the study that; the usual duration of structure plan is 20 years which isin fact the standard duration.
The detailed area plan, on the other hand, covers planning for 5-10 years whereas other type of planis prepared
for up-to 5 years. These ‘ other’ type of plans are mainly the action plansfor certain sectorslike transport, water
body, parks etc. or even it can be of dedicated to some specific geographic areas of importance mentioned in
the broader framework meaning the structure plan.

Climate change coverage in the plan

About 80% respondents told that, the plans whether the agency has or the consulting firms prepared includes
climatic component, meaning thatthese plans addressed climate change issues in proposing actions related to
planned urban devel opment.

11.76%

= Good = Fair = Minimum

Figure : Climate Change Coverage in Urban Plans
Source: Field Survey, 2023
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The respondents opined that, the plans have a good coverage (52.94%) on climate change issues in the said
plan, whereas only 11.76% told that, there is minimum coverage, far coverage belongs to
35.29%.Interestingly, those who responded minimum coverage, one of them belongs to consultants of Local
Government and Engineering Department and other one works in health-related issue. This means that, almost

al the urban development plans addressed climate change issues. Most of the respondents (73.70%) described
the efforts or the proposals made in the plan are not sufficient enough to face the climate change.

Climate changeissuesin the plans

As earlier said, according to 80% respondents, urban plans have some sort of climate change proposals or
initiatives. Location specific information, regarding presence of climate change issues in the urban/master
plans are given in the following table-

Table 1. Addressing climate change issuesin the urban development plans of development

authorities/city corporations

g Development
NO‘ Authority/City Plans Addressing climate change issues
) Corporations
1. RajdhaniUnnayanKartrip | Dhaka Metropolitan Development Plan (DMDP) Did not address climate change but
akkhya (RAJUK) (1995-2015) environment.
Detailed Area Plan (Master Plan) (2016-2035) Addressed climate aspects in detall
with necessary course of action.
2. Chattogram Chattogram Metropolitan Master Plan (1995- Did not address climate change but
Development Authority | 2015) environment.
(CDA) Urban Development Plan (1995-2005) Did not address climate change but
environment.
Preparation of new Master Plansisongoing under | Will address the climate change issue.
aproject.
3. Khulna Development Structure Plan for Khulna Metropolitan Area Did not address climate change but
Authority (KDA) (2001-2021) environment.
Detailed Area Plan for Khulna Master Plan Area | Will address the climate change issue.
(Partial) (2018-2023)
Khulna Metropolitan Development Plan (Mongla) | Did not address climate change but
(2011-2031) environment.
A project has been submitted to the ministry for Will address the climate change issue.
preparing new Detailed Area Plan for Khulna and
Mongla
4. Rajshahi Development Rajshahi Metropolitan Development Plan (2004- Did not address climate change but
Authority (RDA) 2024) environment.
Disaster Risk Sensitive Functional Master Plan Addressed climate aspects in detalil
and Detailed Area Plan for Rajshahi Metropolitan | with necessary course of action.
Development Plan (RMDP) (2022-2041)
5. Cox’s Bazar Development Plan for Cox’s Bazar Townand Sea | Did not address climate change but
Development Authority | Beach uptoTeknaf (2011-2031) environment.
(CoxDA) New project named ‘ Preparation of Master Plan Will address the climate change issue.
for Cox's Bazar District’ is ongoing.
6. Gazipur City Corporation | Project named ‘Preparation of Development Plan | Will address the climate change issue.
(20 years) (Structure Plan and Land Use Plan) for
Gazipur City Corporation Area
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However, numerically, the proposalsvary from 2 to 20. However, summary of the said proposals or actions can
be categorized as follows-

(i) Infrastructure
= Green infrastructure
= Public space development
= Embankment cum highway
(if) Water body
= Wetland (lake, pond) protection and preservation
= Water reservoir/flood storage pond
= Construction of navigation gate and sluice gate
= Canal excavation and re-excavation
= Buffer zone along the river
(iii) Forest& soil
= Forest reservation
= Coastal afforestation
= Soil erosion
(iv)Others
= Environment protection zone
= Development guidelinesin hilly areas

The logic behind such proposals as mentioned by the respondents are that, plans have been prepared or are
being prepared considering al levels of stakeholders. Master plan strategies have been set up on the basis of
background studies on numerous issuesincluding climate change impact on urban areas. Assessment was done
considering climate induced hazards like flood, drought with specific reference to the city context. It gave a
clear understanding on the potential risk for the city that may be due to climate change impacts. Accordingly,
mitigation measuresand or proposals have been developed. The proposal also covered both environmental and
devel opment management issues.

As earlier said,according to 73.70% respondents the proposals made in urban/master plans are not sufficient
enough compared to the need.However, the general but pertinent answers against this standpoint are that, there
is gap of understanding the climate change issue between academics and development authorities & local
government institutions. Moreover, the proposal's set in the planning document are somewhat in general format
which are hardly to materialize. Sometimes, the proposals mainly concentrated only on constructing cyclone
shelter and embankment and sometimes proposals made has reduced the share of agricultural land and water
body comparing to the existing land use plan. Simultaneously, there islack of institutional and human resource
capacity of the development authorities & local government authorities to conceptualize the issue.

Course of actions addressed
Respondents clearly mentioned some specific proposals in the study, which can be categorized as follows-
A. Master Plan preparation and implementation

(i) Master Plan implementation must be given top priority from the government level.

(if) Master plan revision should be revised immediately in those areas where the plans already exist. While
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revisioning the climate change issues and other environmental aspects should be addressed properly.

(ii1) Adequate budget support required for proper implementation of plan.

(iv) After congtructing Padma bridge, there are a lot of investments coming on industry and business sector in
Khulna area. This sort of investment changes the land-use pattern, especialy agriculture land converts into
industrial zone. So practically, revison of proposal is needed for Khulnaand MonglaArea.

(v) Incontext of sustainable solution, guideline should be sectora basis and must be too specific.

(vi) A comprehensiverisk sendtive master plan project needs to be taken by Chattogram Development Authority for
whole of itsjurisdiction area, which will cover dmost al theissuesrelating to climate change.

(vii) Prepared Master Plan should be notified by gazette as soon asit isfindized to make it enforcesble.

B. Local government institution

(i) Implementation of master plan by the urban local government is not well established, well followed up.

(if) Restructuring local government and devel oping capacity of staffs are also important to implement plans.

(iii) Making climate resilient plan including functional approach for each urban Local Government
Institutions is necessary.

C. Infrastructure

(i) Foating home concept with solar power may be introduced in coastal, char and riverside area.

(ii) Designs of road and embankment should be as such that they can cope with impact of climate change.

(iii) Green construction materials including afforestation should be ensured to reduce heat island effect.

(iv) Increase plantation coverage, open areas and conservation of flood plain zone and limited use
concrete structure at surface level during construction of walkways and footpath should be done.

D. Others

(i) Enhance people awarenessto act like citizen.

(ii) Agricultural Policy and Water body preservation act should be followed strictly.

(iii) Up-graded technology (early warning system) in rural areas should be made availableto all.

Discussion

Prior to conduct the study it was assumed that the master plans of the city do not have climate change or
climate resilient component. The study revealedthat, plans prepared during 1995-2010 did not consider the
climate change issues as such. Rather, they are concentrated on mainly environmental perspectives among

others. But, among these earlier plans which are under revision and new urban plans which are under
preparation strappingly considered/considering the climate change issues and thus climate resilience.

Secondly, development authorities are found more capable in having such type of plans. City corporations and
pourashavas are new here to have plans. Some of them have plans but the plan is not gazette yet. Some are
taking projects to make city plans. The study also found that, there exists a different level of understanding
about the incorporations of climate change issues in the urban development plan between development
authority planners and municipality/city corporation planners.

Thirdly, required course of actions mentioned by the respondents covered from plans itself to plan
implementation including capacity development of the concerned.

Y
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Fourthly, it was demonstrated in the study that, incorporation of climate change issues is not enough; proper
implementation backed by prudent policyisinevitable.

Fifthly, as newer plans ardently are incorporating climate change issues; there is considerable amount of
sensitivity among all the stakeholders on this. So, implementation of these plans might get a momentum in
coming days.

Sixthly, implementation of proposals made in urban development plans seems a big challenge. It will require
skilled professionals, prioritization of development schemes and lot of funding.

Seventhly, the city corporation/pourashavamaster plan concentrated only on the geographic boundary of them,
which is alarming. Because unplanned devel opment take place mostly outskirt of the city. So, a delineation of
planning area (area of influence) is required while preparing master plans.

Eighthly, making a city not only depends on proper planning documents, but also on effective coordination of
actors of the entire urban system.

Lastly,it should be mentioned that, at present day every city has a vision mentioned in its plan that can be
achieved through materialization of set of actions. This is missing found in case of Bangladesh. However,
Dhaka Master Plan (2016-2035) and Risk Sensitive Master Plan for Rajshahi (2022-2041) set their vision.

Recommendations

In fact, the recommendations mentioned below are derived from the respondent’s responses and analysis.
Researcher’s professional acquaintance has also helped in proposing policy actions. However, the policies
recommended are-

(i) Revised urban master plans should be prepared immediately for those development authorities where
plan period has ended.

(i) New master plans should be prepared for city corporation/pourashavas including their area of
influence.

(iii) Each plan should have avision with clear course of actions, time-frame and funding options.

(iv) A clear understanding of incorporating climate change issues, its scope and achieving pathway should
be established among the academia, professionals and the local elected bodies. Whatever
understanding exists should be molded according to needs and priority.

(v) Eachcity should develop astandard of civic facilities and propose actionsto achieveit in the planning
document.

(vi) To make plans legally enforceable, city corporation/pourashava master plan should be approved on
time and notified through gazette. Otherwise, it will be total loss of money and effort.

(vii) A holistic capacity development program should be taken for professionals who are involved in plan
making and implementing process.

These recommendations are not the panacea. As the conducted research has been completed within short time
and very small sample size, mostly based on secondary sources; the findings could be shortsighted. Hence an
extensive research afterwards, can result a set of sound, profound and achievable recommendations for the
master plans and subsequent planned climate resilient urban development in Bangladesh.
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L ack of Decentralization of Dhaka :
A Growing Urban Crisis

Neelopal Adri, PhD

| ntroduction

‘Urban Crisis Response’ is the theme of the World Habitat Day 2025. Urban areas always have some special
dimension of problems due to higher level of population density and growing demand of resources. Crisis
occurs when the demand increases while supply of resources remain constant or decreasing. The phenomena
like climate change, large-scale rural-urban migration and over centralization of big cities can exacerbate the
situation leading towards new urban crisis named ‘ decreasing livability’. Dhaka's livability has been measured
in different occasions where the city has always been ranked in the lower orders. Dhaka's centralized nature is
the root problem which needs to be addressed by planners, policy makers and other stakeholders.

Let’sfocus on the nature of Dhaka's centralization. Dhaka, the capital of Bangladesh, isthe hub of all important
services such as employment, business, health and education. M ost of the government offices arelocated inside
Dhaka with little empowerment of local government bodies. Moreover, the quality education and specialized
treatments are mainly available in the Capital. These are some factors that are attracting in-migrants towards
Dhaka. Many potential migrants opt for Dhaka only, and not any other city, due to Dhaka's primacy in offering
employment and services. Consequently, Dhaka is receiving thousands of migrants every day, adding to the
already overpopulated and under-resourced landscape leading towards a new urban crisis.

Due to the large-scale rural-urban migration, urban poverty is getting worse and many poor residents are
trapped into the vulnerable slums. Under the context of climate change, many victims of climate induced
shocks are preferring Dhaka slums as their last destination. Not only the poor, people from every economic
background now prefer to live in Dhaka so that they can avail the services that are absent in other geographical
parts of the country.

Let's discuss few examples of the centralized character of Dhaka. The highest Jute production has been
observed in Mymensingh, but the National Jute Research Ingtitute is situated in Dhaka. Sylhet is well known
for producing Tea, but the ‘Cha Bhaban' is situated in Dhaka's Motijheel. Surprisingly, the Department of
Bangladesh Haor and Wetlands Development is situated in the Capital, far away from the Haor Region.

Dhaka itself is not in a sustainable or livable state. Recent findings from the Global Livability Index 2023
report underscore the urgency of the situation, with Dhakaranking 166th out of 173 livable citiesglobally. This
position is remained unchanged since 2022. Due to the lack of employment opportunitiesin rural areaand also

Associate Professor, Department of Urban & Regional Planning, Bangladesh University of Engineering and Technology (BUET)
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due o climatic shocks, more than 5 Lacs people are adding up in Dhaka each year (DAP, 2011-2035; Part 1;
Page: 39). Based on this calculation, in the next 10 yearsthe total new migrantsin the city will be 50 Lacs. This
alarming trend is not agood sign for Dhakawhich isaready dealing with many urban crisis such as heat stress,
waterlogging, lack of solid waste management system, unplanned urbanization, lack of greenery, earthquake
vulnerability, fire susceptibility and so on.

Decentralization: A way forward

At this moment, protecting Dhaka is impossible without a robust decentralization system. Decentralization
means both reversing the concentration of administration at a single centre and conferring powers of local
government. Decentralization involves different kinds of hierarchy combining different institutions and
functions (Smith, 2023). There are four major dimensions of decentralization: (i) Functional, (ii) Financial, (iii)
Administrative, and (iv) Political. In the functional decentralized planning, some functions are transferred from
the national or state level to the regional or sub-state level. Financial decentralization means releasing central
fund towardslocal level. Administrative decentralization means deconcentration of functions and some powers
from government departments and agenciesto their field offices. Finally, there are three major components of
political decentralization: Local autonomy, Devolution and Political Participation (Roy and Rahman, 2013).

Good Example of Global City Decentralization

A strong example of decentralization of cities is Greater London’s polycentric model — especially how it
devel oped multiple urban centers beyond the traditional City of London and West End.

Curitiba of Brazil is often cited as one of the most successful examples of urban decentralization in the
developing world, largely due to its transit-oriented development (TOD) and zoning policies since the 1970s.
Economic activity was deliberately spread across multiple districts rather than concentrated downtown.

Paris and Tokyo also demonstrated good examples through creating more subcenters which eventually reduced
pressure of the city centres. Rather than having a single dominant central business district (CBD), Tokyo has
multiple urban cores, each functioning as semi-independent centers for business, retail, entertainment, and
transport. Sub-centers are all connected via high-capacity train lines which encourages live-work-play within
each hub, reducing commuting pressures into any single area.

Table 1. Global Strategies of Decentralization
City Type Key Features

Multiple commercial hubs (Shinjuku, Shibuya, etc.)

Tokyo, Japan | Polycentric connected by extensive rail.

Curitiba,
Brazil

Bus Rapid Transit + zoning to create self-sufficient urban

Transport-led .
» corridors.

Secondary centers like Canary Wharf reduce pressure on

London, UK || Strategic planning the historic core

Regiond Grand Paris Express connects suburban hubs like Saint-

Paris, France || jecentralization Denis, La Défense.
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Suggestive Approach of Decentralization of Dhaka City

The call for sustained decentralization spans various sectors including administrative, political, economic,
health, cultural, environmental, educational, infrastructural, and market. However, the decentralization cannot
be done in a day. It will need government’s willingness with proper team work and coordination of different
agencies and experts. The following points sheds light to some decentralization strategies which, if
implemented with willingness and care, might be useful:

1)

2)

3)

4)

5)

Creating self-sufficient urban centres/ secondary towns

A country should not restrict rural-urban migration. Rather the government should guide the potential
migrants towards secondary towns. Therefore, each district should start creating self-sufficient
satellite/secondary towns with adequate provision of at-least 4 components- employment opportunities,
affordable housing, quality educational and health facilities. Other secondary components might be proper
drainage and solid waste management etc. If small towns or secondary cities are readily available with such
opportunities and services, people will be encouraged to live there instead of the Capital of the country.

Strengthening the Functional capacity of Divisional Cities

To protect Dhaka, if every district and divisional cities can be built on the model of the capital, urban
centrality will be reduced to alarge extent. These divisional cities should increase its functional capacities
in terms of absorbing new migrants.

Strengthening L ocal Gover nment

Local government must be given adequate funding and autonomy to solve local problems. After the July
revolution, change of government regime should not be an issue in implementing good plan, programs and
policiesformulated in previous term. Each governing bodies must have respect towards other party’s good
intention. If this can not be done, many well designed plans might not be functional.

Financing isamajor problem of the local government. Local Government Funding should be increased so
that problems can be solved locally and local infrastructures can be improved. The example of loca
infrastructure might be manyfold. For example, many government offices can easily be shifted outside of
Dhaka. But there is no guarantee that government officials will be shifted with the whole family because
thereisalack of quality education and good quality treatment facilities outside Dhaka. If these services can
be improved phase by phase, situation might be changed. Increasing the number of good schools and
colleges and hospitals with proper ICU facilities and ambulance services free from local syndicate in the
secondary cities and towns might help in attracting people towards areas other than Dhaka.

Formulation of Regional Plan

The climatically vulnerable regions must have regional plans where specific cities/towns should be
identified where, in case of emergency, people will take shelter. The local people of the vulnerable region
should be well informed about the list of such towns so that after a specific disaster, they don’'t haveto think
abound Dhaka only, rather they get other towns readily available with temporary shelters, employment
opportunities and other basic services. The climatic hot spots must have information center where the
potential migrants can be guided towards a more sustainabl e destination than Dhaka.

Implementation of RSTP

The Revised Strategic Transport Plan (RSTP) for Dhaka, approved in 2016, includes a network of Inner,
Middle, and Outer Ring Roads to manage escalating traffic (Figure 1).
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Figure 1 : Proposed Ring Roads by RSTP, 2016

The above figure is a powerful proposal where connection among different geographical locations around
Dhaka City has been proposed in acircular way and the diagonal connection among the rings are also possible
during implementation. If this can be implemented, people, in spite of working in Dhaka, might stay outside of
the city by traveling long distance every day. Cities like Kolkata and Mumbai from the neighboring country
have achieved this vision of regularly commuting towards the big city from other secondary towns through
MRT or other rapid transits.

6) Implementation of a Spatial Planning Framework for Bangladesh

Bangladesh Ingtitute of Planners (BIP) has recently proposed a Spatia Planning Framework for
Bangladesh with alternate strategies to strengthen the overall planning process of the nation starting from
national to local level. BIP suggested a Spatial Planning division under the ministry of Planning. The
Division will administer at least two national agencies: i) Spatial Planning Department (SPD), ii) National
Institute for Spatial Planning and Development (NISPD). The framework says, ‘The Spatial Planning
Department shall not intervene at the local level urban areas (CC and Municipalities) directly as these
Urban Local Government Institutions (LGI) have the legitimacy to exercise local level plans and
development control’.
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‘The SPD will act as the national agency of the country for both vertical and horizontal connectivity of the
different levels of plans and agencies. Vertical connections among the national, regional and loca level
plans/agencies in the form of coordination, cooperation and integration (if and where necessary) and the
horizontal interaction among region to region and local to local in the same forms. On the other hand, Upazila
Parishad is the apex Local Government Institution at upazila/local level (for whole upazilalrural areas) that
coordinate and govern transferred government departments at this level ensuring peoples' participation.’

Here, BIP proposed a hierarchical link among different level organizations which is the key to the concept
of decentralization. Powers have been proposed to spread throughout the local government bodies so that
local areas can be well prepared to support potential migrants and hence protect the big cities from one of
the growing urban crisis named ‘ large-scal e unplanned migration and growing urban vulnerability’.

7. Others
a) Creating self-sufficient Rural Growth Centers

In order to ensurerural development, agriculture sector should be given utmost importance. Therefore,
rural growth centres or rural markets should be developed with necessary infrastructures such as
connecting roads, drainage system, utility connection and other storage facilities.

b) Improving Early warning System and Coordinated Disaster M anagement

Improved early warning system can prevent disasters to a great extent and eventually this will prevent
distressed migration towards cities.

c) Vocational Training should beintegral part of school curriculum

School going children all over the country must have option to take vocationa training such as
carpeting, pottery, sewing, electrical work, auto mobile or mobile fixing etc. This will help specially
the people of climatically vulnerable zone who have no other way to migrate to big cities after a
disaster. Having vocational skill will enable them to think about the nearby towns as destination where
they can apply their skills for earning livelihood.

d) Arrangement of Subsidy

Arrangement of subsidy of tax reward can be another way to encourage government officials to stay
outside Dhaka with family.

Conclusion

Dhaka's rapid and often unplanned urbanization has led to severe congestion, environmental stress, and
socioeconomic imbalance. As the city continues to expand, decentralization has emerged as a critical strategy
to alleviate pressure on the capital and promote more balanced regional development. Efforts such as
developing satellite towns (e.g., Purbachal, Jhilmil, and Uttara Model Town), improving connectivity through
ring roads and mass transit (like the MRT and BRT), and relocating government and commercial functions
outside the central core represent important stepsin this direction.
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However, for decentralization to be truly effective in Dhaka, a more integrated and long-term approach is
required. Thisincludes coordinated land use planning, investment in infrastructure across peri-urban areas, and
strengthening local governance in emerging urban centers. Decentralization is not just about physical
expansion—it must also ensure equitable access to services, economic opportunities, and quality of life. With
consistent policy support, Dhaka can transition from a hyper-centralized megacity to a more sustainable,
inclusive, and resilient urban region.
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Circular Construction Practices: Addressing
the Urban Crisis of Construction Waste

Arch. Md. Nafizur Rahman

I ntroduction

The construction sector in Bangladesh contributes nearly
8% to the national GDP and provides employment to
approximately 3.83 million people. Driven by rapid
urbanization and the growing demand for housing and
urban infrastructure, the sector is expanding at an
unprecedented pace. Alongside this growth, the country is
witnessing a sharp rise in demolition activities, generating
vast quantities of construction and demolition (C&D)
waste. This surge in waste is placing severe pressure on
municipal systems and undermining national climate
objectives. Thisarticle examinesthe scale and composition
of Bangladesh’'s C&D waste challenge, reviews the
evolving policy landscape, and presents a practical
circularity roadmap tailored to the country’s context
covering design, materials, procurement, and end-of-life
management. The recommendations are aligned with the
Solid Waste Management Rules 2021, the Nationa 3R
Policy, the Draft Sustainable Procurement Policy, and the
Bangladesh National Building Code (BNBC 2020). Adopting circular and sustainable construction practices
can address these pressing issues while advancing Bangladesh’'s national development priorities and fulfilling
its global sustainability commitments.

Why circularity in construction matters

Globally, the construction, operation, and maintenance of buildings account for roughly one-third of total
energy use and about 37% of CO: emissions. The production of construction materials such as cement and steel
isamajor source of embodied carbon and waste, making circular construction— designing out waste, keeping
materialsin use, and regenerating natural systems central to achieving climate and resource-efficiency goals.In
Bangladesh, rapid densification in Greater Dhaka and other urban centers has accelerated building turnover
and demolition, particularly through multi-storey redevelopment. This trend generates large volumes of
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construction and demolition (C&D) waste, much of which ends up mixed with municipal solid waste or
dumped informally, clogging drainage systems and polluting waterways. At the same time, salvaged materials
from old buildings are widely reused in informal and low-cost construction, contributing significantly to
employment generation and waste diversion. Recent field research by North South University (NSU) across 33
construction and demolition sites in Greater Dhaka found average waste generation rates of 90 kg/m? for new
construction and 464 kg/m? for demolition. When extrapolated across the city, these figures trandate into
hundreds of thousands of tons of waste annually. Composition studies indicate that C& D waste is dominated
by concrete (56%), followed by brick (15%), mortar (9%), metals (6%), and ceramics (6%), suggesting strong
potential for recycling into aggregates and other secondary products. In addition, components such as toilet
fixtures, road elements, doors, window frames, and shutters from demolished buildings can be refurbished and
repurposed for affordable housing as well asin conventional construction projects.

Circularity in construction sector

In the construction sector, circularity relies on six key stages : urban and rural planning and zoning; planning
and design of engineered structures; material extraction and manufacturing; construction works, including
logistics, maintenance and facility management; and finally, deconstruction and demolition. In Bangladesh,
the 3R strategy (Reduce, Reuse, and Recycle) is overseen by the Department of Environment, but attention has
largely focused on plastic waste, leaving construction debris in the shadows. A recent EU-funded Switch-Asia
initiative on Sustai nable Consumption and Production (SCP) has expanded the traditional “R” framework into
10Rs, now considered the modern foundation for a circular economy in the construction sector

Reduce RO Refuse

R1 Rethink

R2 Reduce
Reuse R3 Reuse

R4 Repair

R5 Refurbish

R6 Remanufacture
Recycle R7 Repurpose

R8 Recycle

R9 Recover

Recycled materials shops, Dhaka
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Policy and regulatorylandscape in Bangladesh

Bangladesh’'s waste management framework is guided by the Solid Waste Management Rules 2021, which
establish a national system for integrated waste management and explicitly promote the 3R principles
“Reduce, Reuse, Recycle’ across cities and municipalities, creating a foundation for dedicated construction
and demolition (C&D) waste systems. The National 3R Policy 2010 further institutionalizes waste reduction
and valorization, supporting the growth of circular construction markets such as recycled aggregates. While
there is no comprehensive green jobs policy, the International Labour Organization (ILO) has prepared the
report Skills for Green Jobs in Bangladesh, highlighting the required skill development in green building
construction and sustainable material production, including the brick manufacturing sector. Similarly, Waste
Concern’s Inventory of Green Jobsin Selected Sectors touches on construction recycling as a source of green
employment. Urban planning instruments like the Detail Area Plan (DAP) primarily focus on density and
infrastructure, while regulatory frameworks such as the Bangladesh National Building Code (BNBC) 2020, the
Building Construction Bylaws, and the Department of Environment’s EIA/IEA guidelines set standards for
safety, design, and environmental safeguards during construction and demolition. Draft sustainable
procurement policies are also in development. Despite this, significant gaps persist, including the absence of
standardized C& D waste segregation and collection systems, lack of clear end-market standards for recycled
and refurbished materials, no national policy on circularity in construction, and limited public procurement
measures to reduce risk and encourage adoption. Integrating enforceable requirements for on-site C& D waste
management planning, material passports, and recovery targetsinto the BNBC, DAP, construction bylaws, and
sustainable procurement policies could help mainstream circular practices nationwide.

Current crisisin construction demolition and circularity practice

Amid the many urban challenges Bangladesh faces traffic congestion, inadequate water and sanitation
services, air and noise pollution, waterlogging, and unregulated municipal waste construction and demolition
(C&D) waste has emerged as a particularly pressing and largely unmanageable crisis. Demolition waste, in
particular, poses severe environmental and resource management issues due to the lack of structured handling
and proper utilization mechanisms.In most cases, debris from demolition sites is indiscriminately dumped on
agricultural land, disrupting ecosystems and reducing arable capacity.

Chart 2 : Carbon emissions of imported construction materials in Bangladesh (million tCo2e)
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While asmall portion of such waste finds use in road repairs, this process is highly informal and lacks quality
control. Some materials are salvaged and sold in local recycled markets albeit at significantly lower prices.
Items such as structural steel, door and window shutters, iron staircases, electrical cables, appliances like air
conditioners and refrigerators, aswell as sanitary fittings and fixtures are often refurbished and resold. Almost
every district town has a thriving recycled materials market, which not only reducesembodied carbon
emissions but also sustains livelihoods for workers and small-scale traders.

However, the scale of recovery remains far below the potential. According to the Global ABC report “Climate
Action Roadmaps for Buildings and Construction- Bangladesh”, carbon emissions linked to material imports
are projected to surpass the regional average by 2031. This underscores the urgent need to integrate circular
construction practices prioritizing waste prevention, reuse, and recycling to curb emissions, protect resources,
and transform C& D waste from an unmanaged burden into a valuabl e asset for sustainable devel opment.

A practical circularity roadmap for Bangladesh

A practical circularity roadmap for Bangladesh’s construction sector should begin with design for prevention
and reuse, requiring adaptability and disassembly features in major urban projects such as core-and-shell
systems that alow component recovery, standardized connections, and bolt-rather-than-weld practices
integrated into BNBC guidance notes and city permitting checklists, along with the adoption of material
passports to create digital inventories of key components (e.g., concrete mixes, steel profiles, fagade modules)
for future reuse. Developing secondary materials markets is essential, including the promotion of recycled
aggregates to partially replace natural coarse aggregates in non-structural applications, supported by BSTI &
HBRI technical standards and quality certification protocols for C&D derived products to build market
confidence. Infrastructure for collection, sorting, and processing should be strengthened through city-level
C&D waste hubs under Dhaka North/South City Corporations and other major cities, equipped with
weighbridges and crushing/screening lines, with mandatory registration and disposal at licensed hubsfor large
projects; for larger buildings, deconstruction audits should be required to salvage high-value components such
as doors, windows, steel, and sanitary fittings before bulk removal, with compliance tied to occupancy
certificates. Economic and procurement levers can drive adoption, including green public procurement (GPP)
with minimum recycled content targets (e.g., 10 — 25% RA in non-structural concrete or road sub-base) that
increase over time, and differential tipping fees that reward source-segregated C& D waste while penalizing
mixed loads. Finaly, robust compliance, data, and transparency mechanisms are critical, with mandatory
project-specific waste management plans detailing forecasts, sorting methods, destinations, and receipts,
enforced through inspections and digital manifests, and supported by city-level dashboards tracking tonnage,
diversion rates, recycled content in public projects, and market prices to encourage private sector investment
in processing.

Conclusion

Bangladesh’'s construction sector stands at a crossroads— balancing rapid urban growth with the urgent need
to address the escalating crisis of construction and demolition (C&D) waste. While the country already
possesses a robust policy foundation through the National 3R Policy (2010), Solid Waste Management Rules
(2021), and BNBC 2020, these frameworks remain underutilized without strong enforcement and practical
integration into everyday construction practices. Implementing mandatory waste management plans,
establishing city-scale C&D waste processing hubs, and introducing clear product standards for recycled
materials are essential steps toward operationalizing circular construction. Sustainable public procurement,
coupled with economic incentives and strict compliance mechanisms, can accelerate market confidence in
recycled aggregates and refurbished building components. By closing the loop on materials and embedding
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circularity into design, procurement, and end-of-life processes, Bangladesh can reduce urban flooding, curb
pollution, lower lifecycle costs, and significantly cut carbon emissions—transforming C&D waste from an
unmanaged burden into a valuable driver of sustainable development and climate resilience.
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Prototype Prefabricated Single-Storied Health Centre :
A Sustainable and Community Project to Facilitate
Healthcare and Address Urban Crisis

Arch SM Anisul Hague! and Arch Mosur Helal?

This Prototype Prefabricated Single Storied Health Centre originally designed as a competition entry which
can also reimagines health infrastructure as a flexible modular system — adaptable across Bangladesh’s
diverse climates and geographies. Inspired by the communal spirit of the Bangladeshi Haat, it merges
healthcare with spaces for gathering and exchange, fostering both treatment and community.

Built with passive climate strategies, low impact materials, and methods accessible to local 1abour, the design
is portable, rapidly deployable, and reconfigurable for contexts from Urban, sub-urban area, rura villages to
disaster relief. More than a building, it's a replicable framework that blends resilience, cultural identity, and
environmental care.

*Executive Architect, 2Architect, Department of Architecture, MoHPW, GoB;
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Approach

Guided by the twin imperatives of Prototype and Prefabrication, the project confronted the challenge of
designing for three distinct sites — each differing in scale, orientation, and climate. Rather than treat the
prototype as afixed, complete building, the concept was reimagined as a modular system : a set of adaptable
units capable of responding to varied contexts while maintaining both functional efficiency and
climate-appropriate architectural expression.

This adaptability was reinforced through an unconventiona prefabrication strategy, prioritizing
environmentally responsible, low-maintenance materials, rooted in local construction techniques, and
encouraging community participation. The resulting system achieves cost efficiency without sacrificing
contextual harmony, and is designed for dismantling, relocation, and reassembly — extending the building’'s
life and preserving its architectural integrity across sites.
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Concept

The design draws inspiration from the Bangladeshi Haat — the rural market as a space where human activity
is held within, rather than dictated by, program. A single unifying canopy defines both shelter and perimeter,
allowing functions to disperse organically beneath it. This open framework fosters gathering, conversation,
and informal interaction while accommodating healthcare services with the same social vibrancy found in
village marketplaces.

Positioned to imply impermanence and portability, the building embodies a nomadic quality — architecture
that can be relocated with ease. The form is distilled into two horizontal planes, separated by deliberate air
gaps. one between the plinth and ground to mitigate moisture, another between walls and roof to vent hot air
— both passive strategies tuned to the hot-humid climate. Materiality reinforces this ethos : reusable,
low-maintenance, and visually attuned to the local context, ensuring long-term sustainability and cultural
resonance

Design Process

The design began by grouping functions of similar character and assigning them zones on the site. From this
emerged a latent grid system — a universal framework enabling functional modules to be arranged in varied
configurations while retaining the prototype’s identity. Each function was developed as a discrete module
within this grid.

The process unfolded in sequence :

1. Establish the site grid.
2. Align the structural grid upon it.
3. Position modulesindividually or in clusters according to spatial and operational logic.

This system renders both program and structure inherently reconfigurable, able to adapt to any site condition
without compromising architectural coherence.

Material Strategy

Material selection moved deliberately away from convention, guided by environmental responsibility,
affordability, minimal maintenance, and the goal of embedding construction within the local economy.

» Structure: Precast RCC pocket footings, columns, and beams — producible and erectable with local
skills.

* Flooring : Ferro cement channels (HBRI-developed), spanning between beams without permanent
mortar joints for full reusability.

« Walls : Interlocking Compressed Stabilized Earth Blocks (CSEB), adso by HBRI, made from
river-dredged earth with minimal cement, avoiding the environmental cost of burnt clay bricks. The
mortar less interlock allows for complete disassembly and reuse.

» Fenestration : Ferro cement frames for doors, windows, and clerestories — cost-effective and aligned
with the project’s ethos.

* Roofing : Ferro cement corrugated sheets (HBRI-developed), chosen over industrial sheeting or RCC
slabs for low maintenance, ease of construction, and structural compatibility.
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*** |mage courtesy: www.hbri.gov.bd

This palette ensures the building blends into the local landscape while enabling rapid fabrication, assembly,
and relocation — all with community involvement at its core.

Construction Method
The assembly process was conceived to be ssmple, replicable, and fully accessible to local labour skills:

1. Excavate and install precast RCC pocket footings.

2. Set precast RCC columnsinto the footings.

3. Position precast RCC beams on column notches, fastening with screws at plinth and roof levels.
4. L ay Ferro cement floor channels across beams, joining with minimal mortar.

5. Assemble CSEB wall units to specified dimensions.

6. Install fenestration elementsinto preformed openings, fixing with screws.

7. Place Ferro cement corrugated roof sheets directly atop the column—beam frame.

8. Surface-mount electrical and sanitary systems for ease of installation and future adaptation.

At every stage, local community members can participate — from material production to final assembly
— embedding the process in the social fabric and fostering collective ownership.
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Sustainability and L egacy

The Health Centre's architecture is as much a social construct as it is a physical one. By using reusable,
locally manufacturable components and passive climatic strategies, it reduces environmental impact while
strengthening community capacity. Its portability ensures the design can migrate and transform, serving
multiple sites over its lifespan without losing its identity.

This prototype is not simply a building — it is a model for adaptive, participatory, and sustainable
healthcare architecture in Bangladesh, one that resonates with place, climate, and people, and is as much
about the making as the made.

This prototype prefabricated health centre proves that architecture can transcend site-specific boundaries
to deliver equitable healthcare across rural landscapes and urban territories under strain — especially
during urban crises where infrastructure and public health systems are pushed to their limits. Its modular,
reconfigurable system ensures rapid deployment on diverse sites, whether in remote villages or dense,
disrupted city districts recovering from disasters, displacement, or resource shortages.

By integrating passive climatic strategies, the design performs efficiently in hot humid environments
without reliance on high energy systems. Itsfinancial feasibility isrooted in low cost, reusable, and locally
producible materials, cutting both construction and lifecycle costs. The build process actively engages and
empowers communities, reinforcing social sustainability and local ownership.

In meeting urgent health demands while being climatically responsive, economically attainable, and
socialy anchored, the project emerges as more than a building — it is an adaptable, crisis ready
framework for resilient, community driven infrastructure, capable of supporting populations through
chronic challenges and acute emergencies alike.
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The Role of High Strength Steel (600W) in Minimizing
Seismic Impact on Urban Structuresin Bangladesh

Md. Mehedi Hasan*
Md. Amirul Islam?
A.K.M.Sgjadur Rahman?®

I ntroduction

As Bangladesh experiences rapid urbanization and infrastructure expansion, sustainable construction
technologies become paramount. The integration of high strength steel (600W) with normal graded concrete
emerges as a seismic impact on urban structures and economically efficient solution for modern reinforced
concrete structures. Thisarticle explores how this combination advances both environmental sustainability and
structural integrity, perfectly aligning with global efforts to reduce carbon footprints while optimizing
construction costs.

Why High-Strength Steel (600W) M atters

Traditionally, Grade 60 steel has been the standard in Bangladesh's construction sector. However, high-strength
steel (HSS), such as 600W, possesses superior tensile and yield strength. This enables engineers to reduce the
required volume of steel reinforcement, leading to material savings, reduced dead loads, and more efficient
construction. By minimizing the amount of steel used, HSS aso contributes to lowering embodied carbon
emissions.

Context and Background

Traditional reinforced concrete construction commonly employs Grade 60 steel, occasionally moving up to
Grade 75 for more demanding requirements. However, the use of high strength steel, such as Grade 600W,
allowsfor reduced steel quantities due to its superior tensile capacity, thereby alleviating congestion in heavily
reinforced areas without compromising safety. Given the ongoing growth in Bangladesh’s construction sector,
the strategic use of high strength steel with normal strength concrete can propel sustainable urban development
by reducing material consumption and enhancing durability.

Bonding Performance and Structural Reliability

The bond between steel reinforcement and concreteiscritical for theintegrity of reinforced concrete structures.
Research indicates that high strength steel 600W exhibits excellent bond characteristics with normal graded
concrete, ensuring effective load transfer and enhanced structural performance. Different studies emphasize
that proper bonding reduces risks of splitting cracks and abrupt failures commonly seen in high strength
concrete specimens, supporting safe and resilient building construction.

IResearch Engineer, HBRI, ?Research Engineer, HBRI, *Senior Research Engineer
Housing and Building Research Institute, Dhaka, HBRI
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Graphical Representations
Figure 1: Comparative embodied carbon of conventional steel (Grade 60) vs. High-strength steel (600W).
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Figure 2 : Cost savings and structural efficiency comparison between Normal
Steel + High Strength Concrete and 600W Steel + Normal Concrete.

Cost Savings and Structural Efficiency

0.0 [reeereeeseesee e+ -
S
15, T SRRy
S E
S PO =
S 2.5 5
e
5 0,0 =
! 53]
Bl E
8T 2
=
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, wn
BUQ fresseeseees e
2B e
0.0

Normal Steel + High Strength Concrete 600 Steel + Normal Concrete

Casefor Bangladesh

Bangladesh is among the most climate-vulnerable nations, frequently facing floods, cyclones, and seismic
risks. Transitioning towards of this structural technologies like 600W steel with NGC aligns with national
climate action goals and the United Nations' Sustainable Development Goal 11 (Sustainable Cities and
Communities). Adoption of this technology could:

- Support urban housing projects by reducing costs and ensuring safety.

- Decrease the demand for imported cement and steel, strengthening the local economy.

- Contribute to the green building certification movement in South Asia.
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Economic Benefits

1. Cost Efficiency : Although 600W stedl has a higher per-unit cost, reduced material quantities offset
this difference. Studies have shown that optimized design using HSS can cut reinforcement
requirements by 15-25% (Khaksefidi et al., 2021).

2. Faster Construction : Reduced reinforcement congestion improves site productivity, lowering labor
costs and construction time.

3. Resilience Investment : Stronger, eco-friendly structures lower life-cycle costs by minimizing repair
and retrofitting expenses after natural disasters.

Ecological Benefits

The adoption of high strength steel in reinforced concrete structures significantly contributes to environmental
sustainability:
Material Efficiency and Weight Reduction : High strength steel's ability to carry greater loads means less

steel is required. This reduction in material volume translates to lower resource extraction impacts and
decreased embodied energy in construction materials.

Lower CO: Emissions and Energy Use : Studies reveal that replacing conventiona steel with high strength
steel in structural applications can reduce total greenhouse gas emissions substantially due to lighter structures
requiring less energy to manufacture, transport, and construct. For instance, every million tons of advanced
high strength steel utilized replaces heavier conventional steel and resultsin lifetime savings of approximately
8 million tons of CO2 emissions and 30 terawatt hour (TWh) of non-renewable energy resources. Optimized
Structural Design: Using high strength steel allows for slimmer structural elements. This minimizes concrete
usage and reduces the overal building mass, which in turn lowers the carbon footprint related to cement
production, a significant contributor to global CO: emissions. Longevity and Durability: Enhanced bonding
performance between high strength steel 600W and normal graded concrete improves the structural lifespan,
reducing the need for frequent repairs or replacements, which conserves resources over time.

Environmental Benefits Summary

Benefit Category Description Impact
Materia Efficiency and Less steel needed, reduces Significant reduction in raw
Weight Reduction resource use and embodied materials usage

energy
Lower CO, Emissions and Lighter structures reduce Millions of tonnes of CO. and
Energy Use emissions and energy TWh of energy saved
consumption
Optimized Structural Slimmer elements minimize Lower carbon footprint from
Design concrete use, reducing carbon cement production
footprint
Longevity and Durability Increased lifespan reduces Long-term sustainability and

resource consumption overtime  cost savings
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Conclusion

Eco-Friendly : Reduced carbon footprint due to lower steel and cement consumption.
Cost-Efficient : 15-25% reinforcement savings and faster construction times.

Resilient : Improved structural efficiency and durability against natural hazards.

Sustainable Cities: Supports affordable, safe, and long-lasting housing in Bangladesh.

Synergy : Strong bond between 600W steel and normal graded concrete ensures safety without
high-cost materials.
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Urban Crisis Response-Analyzing the Crisis Response of
Dhaka through the Lens of RAJUK

Dibbya Mandol

Introduction: From Crisis to Endurance “ A city’s strength is not in walls of stone, but in the hands
that plan, protect, and persevere, Where crisisis not chaos, but a call to build wiser, safer,
and near.” —UN-Habitat

World Habitat Day, observed on the first Monday of October, prompts global reflection on human settlements.
The 2025 UN-Habitat theme, “Urban Crisis Response,” highlights the need for a proactive, systemic approach
to urban challenges-not just emergency responses like fire trucks or flood relief.

Today’s urban crisis are frequent and complex, from Japan’'s earthquake readiness to Cape Town’'s water
scarcity. Cities like Manila and Sydney show that true resilience comes from long-term planning and
continuous investment, not |ast-minute reactions.

Thisisespecialy critical for Bangladesh, where rapid urban growth and high climate risk intersect. Dhaka, the
capital, illustrates both the opportunities and dangers of unchecked urbanization. Decisions about land use,
drainage, fire safety, and infrastructure directly impact daily life-from flooded streets to delayed emergency
response and power failures during unrest.

The lnevitable Collision: Dhaka's Urbanization Under Pressure

Dhaka's current state is deeply rooted in its historical evolution and the intense pressures of rapid urbanization.
Established as the capital of Bengal Subah in 1608 during the Mughal era, the city grew around the Buriganga
River, thriving on its textile industry. Its significance waned under British rule as Kolkata became the
administrative center, though modern infrastructure like roads and railways began to develop.

Dhaka's transformation accel erated after 1947 when it became the capital of East Pakistan, with its population
jumping from under 500,000 to 1.5 million by 1971. Following Bangladesh’s independence in 1971, Dhaka's
status as the national capital triggered a massive rural-to-urban migration. From the 1980s, industrial
growth-especially in the garment sector-spurred rapid but largely unregulated expansion, resulting in informal
settlements, traffic congestion, and environmental degradation.

Assistant Engineer, RAJUK
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Today, Dhaka faces a dual crisis: extreme climate vulnerability and explosive urbanization. Positioned on a
floodplain, Bangladesh regularly endures flooding and cyclones, while urbanization has surged from 20% in
1990 to over 38% today, projected to exceed 50% by 2040. Dhaka's population has ballooned from 6 million
in 1990 to over 20 million, far surpassing its planned capacity of 3 million-highlighting the stark mismatch
between urban growth and infrastructure.

Table: Demographic and Infrastructural Pressures in Dhaka (1950-2025)

. Urban . Slum Access to
Population . Registered .
Year (millions) Density Vehicles Population Formal
(per km?) (%) Housing (%)
1950 0.4 5,000 Negligible 5% 80%
1975 1.8 11,000 50,000 20% 65%
2000 10.2 23,000 500,000 35% 55%
2025 22.0 33,000 1,700,000+ 37% 50%

The central problem confronting Dhaka is not a simple absence of planning. In fact, various master plans and
regulations, such asthe Detailed Area Plan (DAP) and the Bangladesh National Building Code (BNBC), exist.
The core issue is a systemic failure in the consistent and equitable enforcement of these regulations. For
instance, the loss of 24 of the city's 50 canals, which once spanned 256 km, is not a failure to envision a city
with proper drainage, but afailure to prevent encroachment on these vital waterways. Thetragic fire deathsin
Nimtoli, Chawkbazar, and Bailey Road were not caused by alack of fire codes, but by widespread and chronic
violations, such as blocked stairwells and improper chemical storage, which point directly to agovernance and
institutional deficit. This is a crucial distinction that shifts the analytical focus from the abstract problem of
"unplanned” growth to the more actionable, nuanced challenge of "unregulated" growth and the institutiona
capacity to govern it. A city can have al the right plans, but without the consistent enforcement required to
implement them, it will remain fragile.

Layersof Vulnerability : A Multidimensional Crisisin Dhaka

Dhaka's vulnerabilities do not exist in isolation. They form a complex, mutually reinforcing web, a "layering
of urban crisis’ where infrastructural, environmental, social, and civil safety challenges converge to create a
single, intense reality. An analysis of these crises reveals that the city's ability to respond is not just afunction
of its physical infrastructure but also of its underlying governance and social fabric.

Waterlogging and Flooding

The loss of the city's natural drainage network, with only 26 of 50 canals remaining and a corresponding
reduction in waterway length from 256 km to 125 km, hasleft Dhakacritically vulnerable. Thisis compounded
by unplanned construction that encroaches on remaining floodplains and retention ponds. By 2021, authorities
had identified 103 waterlogging hotspots, a number that has risen to 156 areas prone to chronic flooding.
Despite progress in addressing 44 of 136 hotspotsin 2022, extreme rainfall events continue to overwhelm the
city's strained drainage system. Theimpacts of athree-day downpour in July 2023 wereimmediate and severe:
major roads were submerged, public transport was halted, and food prices spiked as supply chainswere cut off
from affected neighborhoods.

The profound impact of thiswaterlogging highlightsacritical point of comparison. While unplanned areaslike
Mirpur saw citizens wading through waist-deep water, the planned township of Purbachal, which features wide
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drains and preserved retention ponds, remained largely dry. This serves as a clear demonstration that strategic
drainage and zoning can transform a potential disaster into a manageabl e inconvenience, providing a powerful
case study for the value of proactive planning over reactive management.

Firesin Dense Neighbor hoods

The city suffers from a staggering number of fire incidents, with roughly 10,000 incidents annually in 2016,
and a nationwide total of 24,102 in 2022. These disasters result in an estimated $300 million in losses and an
annua death toll ranging from 700 to 1,200 people, a majority of whom die from smoke inhalation. A
chronological review of major incidents underscores the systemic nature of the problem :

= Nimtoli (2010): 124 desths. Firefighters were delayed for over an hour by narrow lanes.

= Tazreen Fashions (2012): 112 deaths. Workers were trapped by blocked exits.

= Chawkbazar (2019): Over 80 deaths. The blaze was exacerbated by flammable chemicals stored in

residential buildings, with losses estimated at $68.8 million.
= Bailey Road (2024): More than 45 deaths. Response time exceeded three hours.

The common causes-blocked exits, mixed chemical storage, and alack of proper firelanes-are preventable, yet
they recur with tragic regularity. Enforcing the Bangladesh National Building Code (BNBC), mandating two
protected stairwells, and keeping 5-6 meter fire lane access are vital to preventing future tragedies.

Earthquakes: A Quiet but Citywide Risk

While less frequent than floods or fires, earthquakes pose a profound and quiet threat to Dhaka. Bangladesh
has recorded over 250 earthquakes in the past 50 years. The city lies in Seismic Zone Il, a region with a
medium risk for seismic activity. However, the real vulnerability lies in the city’s building stock. A CDMP
study identified an alarming 72,000 buildings at risk from earthquakes and fire, a number far higher than
RAJUK’s previous estimate of just 312 buildings. A major seismic event in adensely populated megacity with
narrow lanes and an overstretched healthcare system would be a catastrophic, compounded disaster. The
priority, therefore, is not to incite panic but to implement a systematic screening and retrofitting program,
starting with critical infrastructure like schools and hospitals.

Slow Emergencies: Heat and Air Pollution

Not all crises manifest sudden, violent events. The confluence of extreme heat and hazardous air pollution
constitutes a "slow-moving health crisis' with chronic and pervasive impacts. By April 2025, rooftop
temperatures in industrial areas reached a staggering 60°C, a temperature that makes working outdoors for
more than an hour a dangerous health risk. This is compounded by Dhaka's notoriously poor air quality, with
Air Quality Index (AQI) readings often exceeding 300, a level classified as hazardous. The combined effect
triggers a cascade of negative outcomes, including increased hospital visits and a reduction in productivity.

Dhaka's vulnerabilities are deeply interconnected, forming a complex and mutually reinforcing web. The data
reveals that the impacts of these crises are also not distributed equally, disproportionately affecting the city's
most vulnerable populations. A high rate of non-communicable diseases, combined with high out-of-pocket
healthcare spending and a shortage of primary care access, means that a flood or heatwave is not just an
inconvenience; it can be alife-threatening event that cuts off accessto vital treatment. The city generates 4,000
tons of household waste daily, but only afraction is managed by city corporations, leading to garbage that clogs
drains and worsensfloods. Thelack of aunified system of waste management is directly linked to an increased
risk of flood-related disruption. Similarly, the same narrow lanesthat delay firefighters during achemical blaze
also impede first responders during periods of civil unrest or a seismic event. This systemic analysisindicates
that a policy to improve drainage is aso apolicy for public health, and a policy to enforce building codesis
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also a policy for social equity. A truly resilient city must not only build its infrastructure but also protect its
most vulnerable residents, acknowledging that resilience is a matter of social equity as much as it is a matter
of engineering.

The Institutional Backbone: RAJUK'sRolein a Changing City

Asthe central planning authority for the capital, Rajdhani Unnayan Kartripakkha (RAJUK) is the institutional
backbone of Dhaka's urban crisis response. Its role has evolved significantly from its original mission.
Established in 1956 asthe Dhakalmprovement Trust (DIT), itsinitial mandate wasto oversee land acquisition,
housing projects, and infrastructural planning. Following Bangladesh’sindependence, DIT was restructured as
RAJUK in 1987, granting it broader powers to act as both a planning authority and a development agency.
Today, its mission has shifted from simply "building a city to protecting it".

RAJUK’s core mandates include preparing and implementing urban master plans like the Detailed Area Plan
(DAP) and the Dhaka Metropolitan Development Plan (DMDP). It is aso responsible for enforcing the
Bangladesh National Building Code (BNBC), acrucial policy framework that mandates fire safety, emergency
exits, structural reinforcement for earthquake resilience, and proper ventilation. The institution also oversees
large-scale land and housing devel opment projects and coordinates with other government agencies on critical
infrastructure like roads, utilities, and drainage systems.

RAJUK’s performance presents a complex, even contradictory, duality of capacity and constraint. On one
hand, the institution has demonstrated a forward-thinking vision and a high-level operational capacity.
Large-scale projects like the Purbachal New Town, Uttara Model Town, and the Hatirjheel Development serve
as tangible proof that RAJUK can execute projects with resilience in mind. The Purbachal township, which
remained largely dry during amajor flood, demonstrated that features like wide roads and engineered drainage
are not luxuries but "life-saving investments'.

However, the institution is also constrained by systemic challenges, including uneven execution, project
delays, and alegations of corruption. Despite its ambitious plans, the pace of project delivery has been
insufficient to keep up with the city’s explosive population growth. The following table provides a clear
overview of the gap between RAJUK'’s planned and delivered housing units and the key challenges each
project faces.

Table: Major RAJUK Projects and Outcomes

Planned Delivered

. Year . . Current
Project Initiated Hou§1ng HOll?lllg Status Key Challenges
Units Units
Near Traffic congestion,
Uttara Model Town 1984 120,000 95,000 . commercial
Completion
encroachment
Purbachal New 50,000 Near Land disputes,
Town - 160,000 (delayed)  Completion infrastructure delays
Jhilmil Residential 1997 25,000 12,000 Partial RELLY SOL{EEER, L0

handover

This data indicates that while RAJUK has ambitious plans, the execution has been uneven. The same
institution that can successfully plan a new town with flood-resilient drainage struggles with the more
fundamental task of consistently enforcing the very building codes and land-use regulations it is mandated to
protect. For instance, afire that kills dozens of people due to blocked exits or narrow access lanesis not a
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failure of acode’s existence but adirect result of afallureto enforceit. This duality suggeststhat RAJUK isan
evolving institution with significant but under-utilized capacity. The core challenge is not alack of vision but
a failure to overcome systemic constraints and consistently enforce its authority, which would alow its
ambitious plans and projects to achieve their full potential.

Comparative Analysis: Learning from Global Case Studies

Dhaka's journey toward urban resilience can be contextualized by examining the experiences of other global
cities that have faced similar challenges. A comparative analysis provides valuable lessons and highlights the
critical role of governance and enforcement.

Dhaka vs. Singapore

While Singapore and Dhaka are incomparable in terms of resources and size, they offer a compelling contrast
in urban devel opment. Both were relatively small citiesin the mid-20th century, but their trajectories diverged
dramatically. Singapore's transformation into one of the world's most livabl e cities was powered by disciplined
and far-sighted planning, strict enforcement of zoning laws, and a highly successful public housing program.
In contrast, Dhaka has struggled with weak enforcement and fragmented governance, which hasled to chronic
problems like traffic gridlock, widespread informal housing, and unchecked encroachment on wetlands. The
key lesson from this comparison is that a city's resilience is fundamentally a function of its governance,
political will, and institutional integrity.

Flood Management : Dhaka vs. Jakarta

Both Dhaka and Jakarta, two of the world’s largest megacities, face severe and chronic flooding risks. Jakarta
has undertaken ambitious infrastructural projects, including the construction of a “giant sea wall” and
large-scale river dredging, to mitigate these risks. Dhaka has also made efforts, building embankments and
initiating projects like the Eastern Bypass. However, the critical difference lies in the consistency of
enforcement. The evidence indicates that Dhakas enforcement against wetland encroachment has been
inconsistent, which undermines the effectiveness of its infrastructural projects and allows floodplains to be
illegally developed. This comparison reinforces acentral tenet of urban resilience: infrastructure projectsalone
are not sufficient to ensure resilience without the unwavering, consistent, and strict environmental enforcement
necessary to protect the city’s natural buffers.

Charting a Resilient Future: Policiesand Priorities Toward Future

The Government of Bangladesh has articulated a long-term vision to transform Dhaka to make a resilient,
smart, and sustainable city influenced by the the SDG goal no-11. The following practical priorities and
strategic initiatives, many of which are already in progress, are central to achieving thisvision and fall squarely
within RAJUK’s purview. They represent a clear, actionable roadmap for strengthening urban resilience.

Practical Prioritiesand Strategic I nitiatives

Several immediate and long-term priorities must be pursued simultaneously to build a more resilient Dhaka.

= Finish drainage works and protect remaining canals : The city must complete existing drainage
projects and prevent further encroachment on its remaining canals and water retention ponds.

= Mandate safe exits and stairwells : Consistent and strict enforcement of building codes that require
at least two protected stairwells and secure exitsis critical to preventing future fire tragedies.

= Screen and retrofit schools and hospitals: Given the city's seismic risk and the alarming number of
vulnerable buildings, a systematic program to screen and retrofit high-occupancy public buildingslike
schools and hospitals must be a priority.

A
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= Expand fire station coverage: The uneven distribution of fire stations, with districts like Nawabganj
having none, creates dangerous gaps in the city's emergency response network that must be addressed.

= Secure accessible emergency shelters and practice joint drills : The city must secure more
accessible emergency shelters, including private spaces, and conduct regular joint drills with RAJUK,
the Fire Service & Civil Defence, WASA, and City Corporations to improve coordination during
emergencies.

= Promote cooling strategies : Simple but effective strategies like reflective roofs, shade trees, and
proper ventilation can help reduce urban heat, lower power demand, and improve public health.

= Transit-Oriented Development (TOD) : The expansion of the metro rail and busrapid transit (BRT)
systemsis akey strategy for reducing traffic congestion and improving mobility in a dense city.

= Digital Planning Tools : The adoption of advanced digital tools, such as GIS and Al, for urban
management will allow for more efficient land-use planning, hazard mapping, and compliance
tracking.

= Green and Blue Networks : A long-term commitment to restoring and preserving the city's canals,
rivers, and wetlands will create natural flood buffers, improve air quality, and provide much-needed
public green spaces.

The implementation of these strategiesis guided by a clear roadmap and requires the collaboration of multiple
agencies, as outlined in the following table.

Table: Future Urban Strategies for Dhaka (2025-2041)

Strategy Timeline Expected Impact Responsible Agencies
: . 2025 Reduce congestion by .
Metro Rail Expansion 2035 30% AJUK, Dhaka Mass Transit Co.
Smart Zoning via GIS/AI 2026~ Improveq I RAJUK, ICT Division
2035 efficiency
Wetland Restoration 22002450_ Flood risk reduction AJUK, DoE, City Corporations
: 2025—- Increase formal .
Affordable Housing Scheme 2041 roustumly 25% RAJUK, Private Developers
Climate-Resilient Roads Az = e RAJUK, LGED
2041 costs

The data on unequal distribution of fire stations and accessible shelters, as well as the high burden of disease
and out-of-pocket healthcare spending, reveals that urban resilience is not merely atechnical challenge; itisa
matter of social equity. Policies aimed at improving drainage, enforcing building codes, and expanding fire
station coverage are not just logistical improvements; they are a necessary step toward protecting the city’s
most vulnerable populations. A truly resilient city must ensure that its safety measures and its capacity to
recover from a crisis are not concentrated in its most affluent neighborhoods but are distributed equitably
across the entire urban landscape.

Essential Policy Recommendations

A sustainable Dhaka is not a distant dream, but a daily decision, where green spaces replace gray, clean air
fuels ambition, and every citizen becomes a builder of a better tomorrow. To enable the implementation of
these practical priorities, anumber of essentia policy recommendations are required:

= |nstitutional Coordination : It is imperative to improve coordination between RAJUK, the city

Y
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corporations, and other line ministries to ensure a unified and consistent approach to urban
management.

= Public Participation : Engaging citizens in the urban planning process is essential to ensure that
solutions are inclusive and meet the needs of all residents.

= Anti-Corruption Measures : Implementing transparent land allocation and housing schemes will
build public trust and ensure that resources are used efficiently and effectively.

= Data-Driven Governance : Adopting a system of regular monitoring and making data publicly
available will foster accountability and allow for more informed decision-making.

Conclusion : Citiesthat Endure, Lead by Example

The story of Dhakais a powerful and cautionary tale. From a modest Mughal outpost to a 22-million-strong
megacity, it represents the extraordinary dynamism and human potential of Bangladesh's economy and society.
Yet, it also stands as a stark reminder of the dangers of unplanned urbanization, weak governance, and
environmental neglect. The analysis in this report confirms that while crises-whether environmental,
infrastructural, or social-are inevitable, a disaster is not. The line between the two is not drawn by luck or
chance; it isdrawn by a city’s preparedness, the foresight of its design, and the robustness of its governance.

RAJUK, as Dhaka's central planning authority, embodies the complex journey of acity in transition. It isan
institution with aforward-thinking vision and demonstrated capacity for engineering and rapid crisis response,
as evidenced by the success of projects like Purbachal and its swift actions. Yet, it is ssimultaneously an
institution grappling with the legacy of weak enforcement, project delays, and a governance deficit that allows
chronic vulnerabilities to persist. The challenge for RAJUK and for Dhakais not to invent anew vision, but to
consistently and equitably implement the vision it already has.

By learning from the disciplined governance of Singapore and the strategic enforcement of Jakarta, and by
consistently implementing its own ambitious plans in future, Dhaka can transform its vulnerabilities into a
blueprint for resilience. Each drainage hotspot repaired, each fire station built, each retrofitted building, and
each new metro line represents not just a quiet victory but a step toward a more equitable and resilient future.
The path to enduranceis clear and requires a collective commitment from all stakeholders: plan for risks, build
for safety, and recover with a focus on improvement. With sustained and data-driven action, Dhaka can
transform from one of the world’s most vulnerable cities into aresilient urban center where growth does not
equate to fragility, but to strength through preparedness. Denoting to the poem “To Civilization” of the great
poet Rabindranath Tagore,

“Give back the wilder ness, take away the city
Embraceif you will your steel, brick and stonewalls
O newfangled civilization! Cruel all-consuming one,
Return all sylvan, secluded, shaded and sacred spots
And traditions of innocence. Come back evenings...”
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Dhaka’'s Monsoon Misery :
Solving Waterlogging Challenges

Nazifa Binte Hassan

| ntroduction

Rainy days in Dhaka are mainly made up of two things : dark grey clouds in the sky, and black swirling
water-clogged routes on land. Streets turn into canals, buses stall mid-road, office workers roll up their
trousers, and children paddle through ankle-deep water to reach school. For the shopkeeper in New Market, a
few hours of heavy rain can mean there will be few to no customers that day. For the rickshaw puller in
Rampura, it means fewer rides and less income. Dhaka receives nearly 80% of its annual 2,000 mm rainfall
during the monsoon months. For Dhaka's around 20 million residents, it means yet another reminder that in
Dhaka, the sky is not the only thing that pours down during monsoon; frustration does too.

Waterlogging is not a new urban crisis here. Dhaka has always been a low-lying city, bounded by rivers and
crisscrossed by canals. However, in recent decades, what used to be seasonal flooding has morphed into
something far worse: persistent urban waterlogging that lingers long after the clouds clear.

This essay provides an overview of the waterlogging issuesin Dhaka and delvesinto their causes, impacts, and
potential solutions.

A Quick Snapshot of Dhaka's Waterlogging Crisis

Imagine yourself asaperson living in Mirpur, Dhaka, in 2025. Waterlogging is now an indiscernible part of the
Dhakaite life. One minute, the short burst of rain feels like a cool touch to this urban heat island; the next
minute, the roads fill up with black water. Traffic moves at a pace slower than the clouds above. Homes and
shops are swamped. According to The Daily Ittefaq Desk (2025), residents face waterlogging that stays for
weeks, even after moderate rainfall. Meanwhile, Islam (2025) highlights that rainfall often overwhelms the
city’s drainage system. The article further points out that Bangladesh is experiencing wetter, more erratic
weather. This means monsoon rains would keep growing more intense, with extreme downpours set to increase
in the coming decade. Thisisaconcern, since much of the city sitsjust 4 to 5 meters above sealevel, in shallow
basins that quickly fill with water when the four surrounding rivers (Buriganga, Turag, Balu, and Shitalakhya)
flood. Nature has always made Dhaka vulnerable. However, unplanned growth, loss of wetlands, and
neglected drainage have turned a natural challenge into a man-made disaster.

Student, Level-1/ Term-I1, Bangladesh University of Engineering and Technology
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Causes : Unplanned Growth, Poor Drainage, and Climate Pressures

Waterlogging is aresult of acity growing too quickly, planning insufficiently, and facing a changing climate.
To be more precise, this urban crisisis due to four core reasons. unplanned urban expansion, the destruction of
wetlands, increasingly violent monsoon rains, and fragile drainage systems unable to cope with the deluge
(Alam et al., 2023).

Firstly, decades of unchecked urban development had dramatically reduced Dhaka's natural drainage system
(Sakib et al., 2023). Around 35% of the city fallsinto high or very high waterlogging risk zones, mostly in the
south and southwest (Alam et al., 2023). Slum households are common in these vulnerable zones, with close
to 70% living in poorly constructed dwellings (Alam et al., 2023). Roughly 11% more of the city is projected
to suffer prolonged flooding due to land-use changes (Sakib et al., 2023). This means waterlogging would be
more prevalent.

Impacts on Dhaka

Waterlogging in Dhaka exacts wide-ranging impacts on public hedth, the economy, housing, and
transportation. Waterlogging can cause serious socio-economic and environmental consequences for the city.

Public Health and Safety

Dhaka's rapid and unplanned growth creates serious health risks. Air pollution, poor sanitation, unsafe water,
and overcrowded slums have fueled rising cases of respiratory illness, waterborne disease, and overall health
decline (Rahaman et al., 2023). Sewage and trash from overflowing drains are frequently mixed with the
waterlogged water. This leads to unsanitary circumstances that are conducive to the spread of disease. During
the monsoon season, stagnant water from waterlogging serves as amosquito breeding ground, causing dengue
and other vector-borne illnesses outbreaks (Taufig, 2019). Slum inhabitants in the city are especialy at risk.
Their communities frequently lack adequate sanitary facilities. Residents of Dhaka's slums suffer from high
rates of infectious diseases due to the unclean and wet conditions there (Rahaman et al., 2023).

Economic Disruption and L osses

Communities in Dhaka experience hardship and substantial financial losses as a result of waterlogging. Past
waterlogging incidentsin Dhaka have damaged assets and output to the tune of hundreds of millions of dollars;
however, exact numbers fluctuate from event to event. When property damage, lost revenue, and long-term
effects are taken into consideration, a single severe metropolitan waterlogging might cost between $1 and 1.5
billion, according to a World Bank assessment (Dasgupta et al., 2015). In addition to these immediate costs,
recurrent waterlogging highlights Dhaka's infrastructure weaknesses, which erode investor confidence and
slow economic progress.

Housing and I nfrastructure Damage

The physical damage from waterlogging in Dhaka is widespread. Long-term waterlogging erodes building
foundations, particularly in low-lying areas where buildings are frequently shoddily built. About 70% of
Dhaka's slum houses are made up of flimsy buildings that are extremely vulnerable to waterlogging damage,
and a significant portion of them are located in areas with heavy waterlogging (Rahaman et al., 2023).
Additionally, water-induced cracking and potholes cause roads and bridges in waterlogged areas to deteriorate
more quickly. Sometimes sewer systems break and back up, necessitating expensive repairs. When
waterlogged, transformers and electrical substations may short out, resulting in power outages. The
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waterlogging issue in Dhaka has a significant impact on the city's infrastructure, including homes, schools,
stores, and roadways. (Rahaman et al., 2023). Heavy traffic and debris harm the city's drainage pumps and
canals, which feed a vicious cycle of brittle infrastructure.

Transportation and Daily Life Paralysis

Major roads become rivers during monsoon downpours, leaving cars and buses stranded. Wading through
knee-deep water or spending hours stalled in traffic are now commonplace occurrences for commuters. Dueto
the city's drainage deficiencies, important roads (such as Mirpur Road, Farmgate, and Motijheel) regularly face
waterlogging, thereby cutting off major portions of the city. As a result, ambulances are delayed, pupils are
unable to get to school, and economic activity is interrupted. Mobility is also impacted by the water in more
subtle ways. For instance, it gradually deteriorates roads and public vehicles, which lowers the transit system's
dependability.

Case Studies : Lessons from Dhaka and Other Cities

To illuminate these solutions, it is helpful to look at case studies from Dhaka itself and other global cities
tackling similar challenges.

Blue Networ k Concept- Dhaka

Among the local proposals, one can mention the initiative to have the “Blue Network” in Dhaka. (Datta &
Mandal, 2017). Through the reconstruction and linking of the canals, rivers, and retention ponds of Dhaka, a
continuous waterway throughout the city can be established. Such a network would be viewed as a drainage
safety valvein that it would direct surplus stormwater to the designated watercourse systems, and it would also
offer secondary use, such as the water-based transport corridors. The idea works with the historical geography
of Dhaka, a city whose past was traversed with canals and wetlands, which naturally discharged monsoon
runoffs. Diversion of aportion of these featureswould help alleviate waterlogging to agreat extent. It hasfaced
difficulties towards full implementation (as of land encroachment and cost), yet half-measures are being
undertaken: the government has started the projects to re-dig some canals and has constructed retention lakes
within the suburbs, such as Uttara. The localized results at an early stage have shown better drainage,
confirming the idea that has led to the blue network. The take-home message of the case of Dhaka regards the
potential solution that the implementation of the principle of using the force of the natural hydrography and
including it in the urban framework is possible. It, however, takes political will to reclaim so-called encroached
land and coordination across agencies. However, the Blue Network is also a persuasive guide to the future of
another megacity, Dhaka, in which the approach and the best practice of acting with the natural movement of
water prevail globally.

Global Lessonsfor Tackling Waterlogging

A comparison between six megacities (New York, London, Randstad, Tokyo, Shanghai, and Taipel) is clear as
to how various cities are learning to co-exist with water:

* New York may be worlds away, but it has a similar menace: researchers predict that within 35 years, a
severe hurricane could leave a quarter of the city devastated and economically crippled. As the city
pours alot of money into defending its waterfront, the prediction highlights the vulnerability of highly
populated urban environments to the effects of climate pressure (Su, 2016).

* London has traditionally used the famous Thames Barrier, which has defended London since 1982.
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However, this is a catch, because its success has promoted its building in and around riverbanks,
exposing more people to waterlogging risks. It is aso arecognizable warning: hard infrastructure may
provide people with protection and have the side effect of afalse sense of safety (Su, 2016).

The Randstad is facing floods full on. Almost 40 percent of its land is located in areas prone to floods,
so there is a high possibility of waterlogging. Thus, the country is remarkably resilient due to the
intentional 1and-use planning, dikes, retention basins, and coordinated governance. It is a blueprint to
transform geography into protection as opposed to openness (Su, 2016).

Tokyo is urbanized and crowded with buildings, rendering it especially vulnerable during any
waterlogging event. However, the city has spent substantially on underground drains and early warning
technology as it understood that in a concrete jungle, drainage infrastructure needs to be as solid and
active (Su, 2016).

In Shanghai, an area constituting about half of the city's territory is at high risk of coastal flooding,
which can lead to waterlogging. Protective measures have been unable to maintain the speed of
development, ared flag on high rising global cities (Su, 2016).

Taipei also finds itself in the same position, as 41 percent of its territories remain at risk whenever there
is an occurrence of extreme weather. Its struggle is representative of the Asian continent as a whole:
urban sprawls are occurring congruently with adoption (Su, 2016).

Acrossthese cities, the core strategies that Dhaka could adapt are:

1
2.
3.
4.

Land-use planning with waterlogging risk in mind, steering development away from vulnerable zones.
Building multifunctional infrastructure, like retention ponds that double as parks.

Strengthening institutions and funding for waterlogging resilience.

Community-based planning, ensuring cities aren’t just built for people, but with them.

Solutions and Adaptation Strategies

Tackling Dhaka's waterlogging problem will take more than just building bigger drains. Research shows that
unless engineering fixes are combined with smart urban planning and community involvement, the city will
continue to face the same waterlogging issues every monsoon. Below are some clear, practical strategies that
may be helpful:

1

Green and BlueInfrastructure

Rather than using concrete drains as the only way out, Dhaka considers nature as an example.
Re-digging clogged canals, preserving wetlands, and connecting up ponds and lakes would re-establish
the city's natural drainage. Incorporation of greens such as parks, rain gardens, green roofs, and
permeable pavements would soak up the water and not allow it into the streets.

It is the same concept applied to the creation of sponge citiesin China, whereby cities such as Wuhan
resorted to the use of rain gardens, rehabilitated lakes, and pervious roads as a way of absorbing
rainwater. As far as Dhaka is concerned, the alternative in question suggests that the city itself would
no longer be firm and impenetrable, but rather softer and more absorbent, which would relieve
waterlogging pressure, as well as generate cooler, greener, and healthier towns and cities.

Smarter Drainage Systems

A good ground-based infrastructure is most effective in improving green measures. Dhaka should
widen its drainage system notably in the low-lying regions of the east, as these regions remain
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vulnerable. This may involve the construction of bigger culverts, pumping stations, and flood
embankments.

Maintenance is also equally important. It isnot only rain that causes most of the waterlogging, but also
blocked garbage and silt in drains. These are easy yet crucial measures like clearing canals, repairing
broken drains, and avoiding the dumping of waste. Even communities can facilitate the monitoring of
blockages via apps or local reporting. Reforms of solid waste, such as improved garbage collection,
would directly increase the capacity of the existing drains.

Climate-Smart Planning

Dhaka can prepare for the waterlogging crisis by climate-smart planning. This means:

Having open risky lowlands and maintaining them as flood zones, rather than constructing on them.
Making new constructions have features of stormwater, which may be: retention troughs or surfaces
that are permeable.

Drainage and flood-proofing retrofitting of older regions.

Strengthening coordination between sectors (housing, transport, water, disaster management) in terms
of a Climate Adaptation Plan.

Lessons are available in other countries. As an illustration, the Netherlands preserves its open green
land that is prone to flooding. Dhaka may replicate such zoning regulations so that it aidsin a scenario
in whereby development is not alowed in hazardous areas. Forecasting floods, instruments, and
hydrological models can also assist planning in anticipating downpours, so the planning processisless
reactive, but increasingly proactive at predicting the impact of rain or other precipitation.
Community Engagement

Lastly, solutions will never stay unless people are brought on board. The role of the residents of Dhaka
should not be underestimated since they are the first ones to detect blocked drains or waterlogged
streets. Ways of handling waste and escaping waterlogging can be created through campaigns and
citizen involvement, such as the involvement in hotspot reporting by use of applications or their
involvement in the clean-up activities. A lot of residents are willing to participate in such initiatives and
even despite not knowing what terms such as citizen science are (Mohuya et a., 2025).. It is possible
to transform communitiesinto active partnersinstead of being the victims of the crimeswith the proper
assistance.

Conclusion

The cause of the waterlogging in Dhaka s surely not a coincidence; it is directly related to the disappearance
of wetlands, runaway urbanization, a shifting climate, and crumbling infrastructure. They can no longer
continue using their detention tanks and temporary solutions of fixing the drains each time they become
clogged; studies have made it clear that actual reform is necessary, or €lse, as Dhaka's population continues to
increase, waterlogging will also increase. The solution’s principleis simple: operate with water and not against
it. Smarter planning, can help make waterlogging a manageable situation rather than a crisis. When
communities are involved as custodians of such solutions, Dhaka gets an opportunity to become resilient.
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Could Dhaka be an Eco-City with the challenges of
Urban Environmental Crisis: An Environmentally Qualitative
Assessment of Dhaka’'s Urban Space

Arch Shabab Raihan Kabir

I ntroduction

The eco-design is designing the built-environment as a system considering the ecological footprint of the area.
The outlook on urban quality is changing nowadays, as a part of general shift in cultural values. The need for
change is primarily aresult of the continuous process of intensification of land use. Openness has become an
important issue in Dhaka today. The purpose of this paper is to assess qualitative parameters of dynamics of
the urban spaces and its environmental degradation. The study identified the causes of deteriorating urban
environment at Dhaka and over all other cities of Bangladesh to that of the lack of public awareness towards
their life style and pattern of living. The buildings, concrete surfaces, vehicles and industrial activity of urban
areas of Bangladesh have caused cities to maintain higher temperatures than their surrounding countryside.
Globalization has given us the freedom to adapt to newer possibilities. When it comes to the Global options of
materials and techniques of Constructions we need to make our approach more scientific, respecting to the law
of nature through its ecological context in this age of accelerated degradation. Increasingly oneisrealizing that
architectural processes and planning practices have ecological consegquences that significantly degrade the
environment. In a sustainable development perspective, we must address the quality and sustainability of our
use of natural resources and ecosystems, threats of global change, and the impact of production and use of
energy, which is essential to our economies and to our way of life, and also centrally important in
environmental problems. Their depletion systematically undermines the wellbeing of people. Livelihoods
disappear, resource conflicts emerge, land becomes barren, and resources become increasingly costly or
unavailable. This depletion is exacerbated by the growth in human population as well as by changing lifestyles
that are placing more demand on natural resources. As cities grow ever more densely developed, so the
remaining green spaces grow ever more important for the wellbeing of the cities’ inhabitants and it is believed
that Bangladesh being in the tropical area is better placed to tap the ecological resources in their built
environment design.

Executive Architect, Department of Architecture, Ministry of Housing and Public Works, GoB
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Figure 01: Expansion history of Dhaka city from Mughal period to 2015.

Source: Islam, M (2021).

Quantitative indicator of open space situation

The natural features, lush green spaces and water bodies surrounding the habitations that once made James
Taylor write after his visit of 1824, “Dhaka looks like the Venice of the orient”, are no longer there. Dhaka
faces a severe urban crisis characterized by rapid, unplanned growth leading to environmental degradation,
housing shortages, and social inequalities. This includes the loss of natural landscapes like wetlands and
agricultural land, increased air and water pollution, and a widening gap between the rich and poor in terms of
access to resources and housing. Bangladesh is a rapidly urbanizing country expected to host 56% of its
population living in urban areas by 2050 (Arifuzzaman, 2025). Lack of consciousness and initiative in terms
of ecology, environment and socio-cultural aspects by both public and private sectors has given rise to:

* Rapid decline of open spaces and water bodies
* Speeding up of inaccessibility to the open spaces and water bodies.

Over the last 30 years or so the open spaces of Dhaka are fast diminishing. If the present trend continues, of
the numbered parks, little open spaces, few trees, ponds and water bodies nothing will be left in Dhaka city.
Though the banks of the Buriganga River are heavily built up and devoid of green spaces and most of its
tributaries are filled up or encroached by illegal structures, it still has profound impact on the citizens of Dhaka.
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An Urban Ecology checklist of Dhaka

The population of Dhaka, Bangladesh is approximately 22.47 million in the metro area. Dhakais also the most
densely populated city in the world, according to areport in Dhaka Tribune. Dhaka Division, which includes
the city and surrounding areas, has a population of over 44 million according to the Daily Star. Dhakais one
of the most densely populated urban areas globally, with about 23,234 people per square kilometer, according
to Dhaka Tribune. Dhaka experienced rapid population growth in the past, with average annual growth rates of
4-6% between 1980 and 2000, and 3-4% between 2000 and 2020. Dhaka's population growth rate has slowed
in recent years, currently estimated at around 1.22% per year. While the growth rate has decreased, Dhaka
remains one of the fastest-growing megacities globally. In the past the city was clean, the air was fresh to
breathe, less traffic and the river was the main way to transport and lifeline for attraction. The city area has
accommodated a number of administrative, educational and commercia activities resulting in environmental
degradation. We have number of attributes to check the ecological fitness of the Dhaka area, which we may
call an urban ecology checklist.

Air Quality at Dhaka Area

“...the air in the city is different in that it carries a heavy load of solid, liquid and gaseous contaminants.”
(Lowry, 1971). An eco-city would reduce that load to as near zero as possible. Extensive use of vegetation is
an integral part of the urban fabric that would ensure that dust and pollutants were filtered out. There would
not be a‘heat island’ and its net effect on the climate would no longer be disruptive.

Figure 02: Dhaka’s Urban Heat Island Profile, (showing phase wise section of Areas of Dhaka at
afternoon temperature difference of Dhaka City).

The key factors that affect the air quality are the following in order of overall significance:
» Transport pollutants (NOX, CO, CO2, VOCS)
* Power generation from fossil fuels (cause of urban smoke)
» Chimneys discharge (housing, factories, incinerators)
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* Mining, chemical and metallic industrial activities
» Waste disposal pumps

» Airborne dust raised by wind

* Building operation dust and dirt

» Agriculture, animal and food production (allergens)

Dhaka city expressions severe air pollution, with dangerous levels of particulate matter (PM) stemming from
various sources including vehicle emissions, brick kilns, construction dust, and industria activity. Air pollu-
tion is now a common complaint in Dhaka City. Black smoke coming out from the discharge is intolerable to
breathe. It burns eyes and throat. The city dwellers are being slow poisoned by lead concentration in the city
air-ten times higher than the government safety limit. Air, is an integral part of the physical environment of
open space that helps sustain life of both plant and animal kingdoms including human beings. A huge mass of
motorize vehicles move along the roads every day. The Department of Environment (DoE) report shows that
the total load of SPM and harmful gases (CO, HC, NOx, SOx) in the Dhaka Area air is high; however there is
a diminishing vegetation effect on these pollutants. The highest acceptable level of Sulphur dioxide (SO,) is 60
microgram per cubic meter of air. But it has been recorded at 300 to 500 microgram in Dhaka. Bangladesh
Atomic Energy Commission reports that automobiles in Dhaka emit 100 kg lead, 3.5 tons SPM, 1.5 tons
Sulphur dioxide, 14 tons hydrocarbon and 60 tons carbon monoxide a day.

Figure 03: Formation of CO: in the natural carbon cycle and man-made CO2 emissions.

The level of CO, absorption by plants relates to the rate of woody growth. A typical hardwood tree can absorb
as much as 48 pounds of carbon dioxide per year. This means it will sequester approximately 1 ton of carbon
dioxide by the time it reaches 40 years old. One ton of CO, isalot. However, on average human activity puts
about 40 billion tons of CO, into the air each year. This means we would theoretically have to plant 40 billion
trees every year, then wait for decades to see any positive effect. To put that into further perspective, that offset
in massive volume of emissions would equal out individually to each person in the country planting about
150-200 trees (depending upon the species) every year. Most of the trees in open areas in Dhaka city are
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medium and small in size - small trees are higher in quantity than medium trees. So CO2 absorption level by
small and medium trees in open spaces varies from 04 - 1.4 kg/m2/year.

Water (Water Body) Quality at Dhaka Area

An eco-city would neither pollute nor waste its water and would purify and recycle and supply it back to
nature. Dhaka is surrounded by a river system; these surface water sources around Dhaka directly or indirectly
receive alarge quantity of waste from the city. The river Buriganga flows by the side of the densely popul ated

area of the old city. Dumping of waste to the river by the members of public owners of the industriesis rather
indiscriminate.

Figure 04: Urban river pollution in Bangladesh

More than 60,000 cubic meters of toxic waste, including textiles, printing, laundry, and pharmaceuticals, are
released into Dhaka's major water bodies every day. According to the Dhaka Water and Sewerage Authority
(WASA), about 12,000 cubic meters of untreated waste is discharged into the lake from Tejgaon and Badd
industrial areas every day. The textile industry discharges up to 56 million tons of waste and 0.5 million tons
of sludge annually. Wastewater is also discharged into Buriganga. A 2004 newspaper article pointed out that up
to 80 percent of Dhaka's wastewater was untreated. Dhaka'slakes are not at better state of affairs. Innumerable
municipal drains carrying sewage and sullage find their way into the water bodies in and around Dhaka city.
The indiscriminate discharge of domestic sewage, industrial effluents, open dumping of solid wastes are
becoming a great concern from the point of water-environment degradation.
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Rainfall induced flooding and water logging due to poor drainage system is a common phenomenon in Dhaka
City. Unplanned growth, indiscriminate filling of low-lying areas, unwise closer of natural drainage and
navigational canals, unauthorized encroachment by squatter settlements aggravate the worse situation of
flooding and water logging in Dhaka City.

In Dhaka we find very beautiful lakes but most of those were encroached. People ply boats, take bath, and wash
in those lakes and the water is polluted by man himself. The different types of waste material like plastic
bottles, poly bags, papers are found floating in the lake water. The fish and agua warm cannot sustain because
the use of the soap and detergent when people take bathing and washing. For a sustainable lake, environment
species of food chain and various trophic levels need careful considerations. Ipil- Ipil, Water Lily, and Lotus
are aguatic species of plantsthat may be recommended in lake, because these plants have extensive root system
with rapid growth and a very good capacity for nutrient absorption. This will protect the lake from
eutrophication.

Soil Condition at Dhaka Area

An eco-city would require a sustainable agricultural or plantation system as part of its planning and function.
Soil health is deteriorating mainly due to the excessive use of chemical fertilizers, rising salinity, use of topsoil
in brick kilns, industrial pollution, deforestation, petroleum lead air pollution, and deposits of electronic and
medical wastes in the soil, said experts. Dhaka soil largely consists of fine sand with clay deposit at uppermost
layer. Generally, bearing capacity is estimated based on classical theories using limited sub-soil test data
mainly SPT N-value.

Figure 06: Brick Kilns and landfills are the main cause of Man-made soil pollution.

For years, landfillsin Bangladesh, such asthe Amin Bazar facility near Konda, have polluted the environment
and posed a health threat to the people. The waste spreads into nearby neighborhoods and farms, and toxic
substances permeate into the ground, with no protective layers or adequate waste disposal facilities in place.
Dhakais served by four magjor landfills, al of which have left a serious environmental impact on the soil and
groundwater of surrounding areas through what’s known as |eachate pollution, a 2021 study shows. The study,
by researchers at Dhaka's Jahangirnagar University, found toxic metals in the surface and groundwater in the
vicinity of the landfill sites, at concentrations higher than the safe limits determined by the Department of
Environment and the World Health Organization (WHO). The Bangladesh Government after independence,
decided to plant open spaces in Dhaka with deep vegetation. Government organizations took the initiative to
plant saplings of alien plants, which would not grow naturally. For the growth of these saplings they used
different types of chemical fertilizers and created a bad impact on the soil. Alien trees have a bad impact on the
soil and the environment, which does not support local floraand faunafor the ecological cycle.
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Fire (Energy) Produce at Dhaka Area

Field surveys show that, in Dhaka about 50% of the energy use and CO2 emissions are associated with
transport, about 25% with building and another 25% with different activities. An effective strategy for clean air
is to minimize energy consumption in these three areas. Pollution resistant plants may also be grown to tackle
the problem. The buildings in the area may also adopt ecological means. Energy is an aspect that links a wide
range of human and design considerations :

* Pollution (global, regional and global)

* Sun (solar gains, over shadowing, and power generation)

* Wind (natural ventilation, turbulence and power generation)
* Day Light (minimizing artificial light, visual comfort)

» Comfort (overheating, passive control)

* Health (pollution, toxins, sick building syndrome)

The temperature reduction capabilities of a single medium size tree by evapotranspiration are found to reduce
shaded area temperature by 20 C to 30 C. The latent heat transfer from wet grass can result in 6-8 degC cooler
surfaces than exposed soft surface (Enam, 1994).

Each of these aspects plays arole in determining the overall quality of the urban environment. Energy use is
thus an issue that will be discuss often in the context of urban planning issues. In Dhaka a huge stock of energy
is needed for the administrative, commercial, recreational and educational purposes. At night the total Dhaka
area needs heavy watts per day. To The local inhabitants, commercial kitchens, office kitchens etc. consume
huge amount of natural gas. Road transport accounts for the largest fraction of transport energy use.

Biomass Situation at Dhaka Area

Historically, the sum total of living matter or biomassin aregion is drastically reduced when human setup an
urban centre there. Biomass is defined as the weight of a species population per unit area and the concept was
first developed in 1937 by Walter Pickles and obviously bio-mass can be determined for each link of a food
chain or for each stratum of acommunity. The amount of living material expressed in terms of numbers per unit
area present in the ecosystems or atrophic level at any given time is called the standing crop, which is often
measured in terms of dry weight, and this standing crop is called biomass. When numbers of animals and
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bio-mass or rates of animals per unit area are discussed, the production potentials of a given area or volume of
a given habitat becomes important. From analytical studies, it was found that production efficiency decline
rapidly from lower to higher trophic levelsin the pyramids of numbers. The environment is disturbed and many
species are logt, still it is better than any other areas in Dhaka. A number of Species of birds, animals, reptiles,
trees and shrubs in Dhaka were lost forever.

Food Compilation at Dhaka Area

An eco-city would make the maximum possible use of opportunities to grow food plants within its normal
boundaries. Thus streets would have the minimum amount of hard paved surfaces. Street trees and plants would
be chosen for their productive potentials as well as their aesthetics. Fruit trees might line the streets. Buildings
would incorporate greenhouses and hydroponics as a matter of course. It is not impossible to imagine a city,
which was an exporter of food. Dhaka's soil is suitable for different types of fruit trees.

During the field survey in Dhaka

area many fruit bearing trees were
found. By planting varioustypes of
fruit bearing trees in this site we
can easily meet up fruit crisis of
the city people besides creating a
food chain supporting other flora
and fauna of the area. Dhaka
boasts a variety of food-producing
trees, with mango, jackfruit, and
guava being among the most
common and widely cultivated.
Other popular fruit trees include

banana, litchi, and papaya. In
Figure 08 : Fruits collected from a urban park in Dhaka. addition to these, a range of other

edible fruits like lemon, wood apple, and Indian jujube are al'so found in Dhaka.
Biodiversity Position at Dhaka Area

Figure 09: A number of Species of birds, animals, reptiles, trees and shrubs were
lost forever from Dhaka city Area.
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The Convention on Biological Diversity is one of the outcomes of the UNCED or the EARTH SUMMIT held
in RIO DE JANEIRO in 1992. Major commitments of the contracting parties to the convention included its
implementation through the preparation of respective National Biodiversity Strategy and Action Plans
(NBSAPs). Many of our neighbouring countries have already prepared it; many are implementing their
NABSPs and many have even gone for its revision based on feedbacks so far. Bangladesh supports a sizeable
wealth of biodiversity, including some 113 species of mammals, 628 species of birds, 126 species of reptiles,
22 species of amphibians, 708 species of fresh water and marine fish, 400 spices of mollusks, and over 5000
spices of vascular plants (source: [UCN, UNDP, GEF ).

Habitat Formulation at Dhaka Area

An eco-city would be planned and evolved to create diverse habitats and relate its activities to the global web
of life. A broad range of habitat types are found in Bangladesh, including

* Tropical evergreen forests

* Moist deciduous forests (Sal Forests)
* Mangrove forests

* Riparian and coastal wetlands

* The littoral and sub littoral

» Benthic communities of Indian Ocean

Over 50% of Bangladesh can be classified as wetlands. Bangladesh supports the largest remaining mangrove
forest in the world, the Sundarbans. Here in Dhaka we find large and small trees and plants and huge lakes
considered as the habitat of many different spices of organisms. For the restoration and revitalization of the
plantation and lake, it needs to take care that no linkage of surface drainage discharging storm water into the
lake nor any alien trees are planted. Otherwise we cannot ensure the sustainable habitat for the organisms in
lake water and park around.

Eco-links Interact at Dhaka Area

This clearly relates to the above points. ‘ Eco-links' is aterm refersto the condition where ecological region is
linked to another. Dhaka is an urban area, giving rise to an island effect in terms of ecology. An animals and
seeds and severs functional ecosystem linkages. Even the parks and the open spaces are also bisected by wide
roads, affecting its eco-life. An eco-city would be planned in relation to its entire region (and beyond) within
an inviolable network of ‘ecological corridors’. Such corridors need to be introduced into the planned
redevelopment of existing cities.

Waste Produce at Dhaka Area

There is no such thing as waste in nature. People
move al day long in Dhaka and produce waste like
poly bags, packets of dry foods, plastic bottles, papers
etc. The dropped leaves of trees are collected by the
lower income group of the society for cooking foods
by burning the dry leaves.

The pollution may be considered as any act, which
defiles the earth matrix, the air, the soils, or the water
supply and thus disrupts the fragile balance of life.

Dhaka generates a large amount of solid waste daily,

with estimates ranging from 3,500 to over 6,500 tons. - -
Figure Streets Wastes generate every day in Dhaka.
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A significant portion of this waste is not collected by formal waste management systems, with estimates
suggesting that 30% or more remains uncollected. This uncollected waste often ends up on streets, in drains,
and waterway's.

Conclusion

The climate of the Dhaka area is characterized as mild Tropical with hot humid features. Wind velocities are
high during wet season. Studies have shown that urban parks and green areas in cities can create a cool island,
the intensity of which depends on the type and quality of the vegetation. Urban Parks with high and wide
canopy trees have the maximum cooling effect during the hottest hours of the day and have a positive effect on
human climatic comfort. An eco society is considered to be a society that cares for sunlight, air, water, land,
greenery and other natural blessings, energy and generation of waste, which endeavors to return to natural
cycle. Thewaste that is ultimately discarded after treatment minimizes the burden on the environment (Mowla,
2005b). This statement provides the checklist for qualitative assessment of Dhaka's ecosystem. Trees grouped
together create a refreshing park or oasis in a city and also cools nearby neighborhoods. Grouped trees can
protect each other from sun and wind, making them more likely to grow to maturity and live longer. In a
nutshell, the eco-design is designing the built environment as a system within the natural environment. The
outlook on urban quality is changing nowadays, as a part of general shift in cultural values. The need for
changeis primarily aresult of the continuous process of intensification of land use. Openness has become an
important issue in Dhaka today. The purpose of this paper is to present techniques that enable the designer to
understand the settlement pattern of the built environment at the urban area of Dhaka.
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Gender-Inclusive Urban Planning :
Rethinking Dhaka for Women

Nabila Noushin

I ntroduction

In Dhaka, one of the fastest growing megacities in the world, more than ten million women navigate the city
each day as workers, mothers, students, and caregivers. Yet the city’s infrastructure continues to ignore their
needs. Women face unsafe public transport, lack of toilets, limited childcare facilities, and constant threats of
harassment. These are not small inconveniences. They are signs of a deeper problem where urban planning
shaped by a default male perspective leaves half the population at a disadvantage. This article explores the
challenges women face in Dhaka's urban environment, the connection between these challenges and planning
decisions, and how greater inclusion of women in planning roles could transform the city. Drawing on global
examples, it offers aroadmap for creating a city that istruly inclusive, safe, and accessible for everyone.

Problemswomen facein Dhaka City

1. Unsafe Sanitation and Lack of Hygienic Toilets: In Dhaka, the scarcity and poor condition of public

restrooms create serious challenges for women, affecting their health, dignity, and mobility. According
to a 2025 report by The Daily Star, the city has only 198 public toilets. Of these, 120 fall under Dhaka
North City Corporation (DNCC) and 78 under Dhaka South City Corporation (DSCC). Many of these
toilets are in disrepair, and around 15 percent were vandalized during political unrest and have
remained unusable since. Even when facilities are available, they are often male-dominated,
unhygienic, and unsafe, making them practically inaccessible for women. Under DNCC, there is no
dedicated restroom service for women. Only one “pink toilet,” meant exclusively for women, is
currently being built at the Mohakhali Bus Stand with support from WaterAid (Tasnim, 2025).

Because of thislack of facilities, many women avoid drinking water or delay urination, which often leads
to health problems such as urinary tract infections (UTIs) and kidney disease. Health experts have
observed an increase in these cases among women who spend long hours outside without access to clean
toilets. The absence of safe and hygienic restrooms also affects women’s mental well-being. The constant
anxiety of not finding a toilet becomes a daily burden. This situation shows the urgent need for urban
planning that takes women'’s needs into account and ensures fair access to sanitation facilities.

Women's Mobility and Challenges in Public Transport: Women's mobility patterns often involve trip
chaining, such as dropping children at school, visiting markets, and caring for elders. However, public
transport systems remain rigid, unsafe, and poorly designed for such multi-purpose travel. As aresult,
active participation in urban life becomes exhausting and sometimes even impossible. Dhaka's bus
system is particularly inadequate, placing female commuters at a clear disadvantage. Women
frequently endure overcrowded conditions that compromise their personal safety and increase the risk
of sexua harassment. They aso face abusive behavior from drivers and conductors, wait in long
gueues, and struggle with fare systems that do not address their needs. The lack of clear travel

Student, Urban & Regional Planning Department, Bangladesh University of Engineering & Technology (BUET)
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information makes their journeys even more difficult. These problems have been well documented by
researchers such as Zohir (2003) and Rahman (2010). A report by the Dhaka Tribune revealed that
amost half, around 47 percent, of women using public transport have experienced sexua harassment.
Many attributed this to overcrowded buses and the absence of proper monitoring. In addition to
harassment, women encounter practical difficulties such aslimited seating space and therisksinvolved
in getting on and off crowded vehicles. Together, these challenges create a public transport
environment that excludes women and undermines their safety.

No Seating, Shade, or Rest Zones: As a fourth-year student of the Department of Urban and Regional
Planning at BUET, | was required to conduct a parking survey near Green Road and Dhaka City
College at 30-minute intervals during extreme heat. Throughout this fieldwork, we found ourselves
without any proper place to rest. There were no benches, shaded areas, or accessible public toilets
available. In the end, we had no option but to sit in nearby restaurants, which proved financially
burdensome for students as well as for daily commuters. The absence of affordable and accessible
public rest zones is particularly challenging for women, who often balance caregiving responsibilities
while undertaking longer and more complex trip chains.

. Absence of Breastfeeding Corners and Childcare Spaces. Dhaka has no designated or private spaces

for breastfeeding in public areas such as markets, shopping malls, parks, or government offices. As a
result, mothers are often forced to use unhygienic restrooms or remain at home, which reduces their
autonomy and limits their participation in public life. In many countries, breastfeeding and baby care
facilities are considered standard. For example, the United States and the United Kingdom provide
designated nursing corners and diaper-changing areas in public places, and public breastfeeding is both
legal and widely accommodated. In India, nursing rooms were established in one hundred railway
stations by 2017. In sharp contrast, Bangladesh continues to lack such provisions, even though
smoking zones are available in many public areas. The absence of breastfeeding and baby care
facilitiesin workplaces and public venuesis discriminatory toward working mothers, as highlighted in
an articlein The Daily Star by Sabrina Pervin Shanta.

Poor Safety and Harassment Risks. Women in Dhaka face harassment on a daily basis, including
catcalling, groping, intrusive stares, and unwanted physical contact on buses and streets. The lack of
adequate street lighting and poor pedestrian infrastructure further intensify these risks. Uneven
sidewalks and narrow lanes often force women to walk on the road, exposing them to greater chances
of accidents. As a result, many women avoid certain routes or restrict their movement after sunset,
which significantly curtails their freedom and limits their participation in city life.

Exclusion from Public Spaces. Dhaka's parks, campuses, and community spaces are often dominated
by men, making women feel unwelcome. Poor lighting, weak security, and the lack of women-friendly
facilities further reinforce this exclusion. These are not isolated inconveniences but signs of an urban
design that consistently overlooks half of the population. The city’s landscape reflects how privilege
continues to shape access to space unlessinclusivity isdeliberately prioritized. In many parks and open
spaces, poor maintenance and the absence of essential facilities such as toilets and common rooms
make them even less accessible for women.

Relationship between women'’s problems and urban planning

Urban planning directly shapes access to mobility, safety, sanitation, and public spaces. When women’s needs
are overlooked, the city’s infrastructure and services fail to support their daily lives. In Dhaka, thisis seenin
unsafe streets, poor access to clean public toilets, lack of shaded resting areas, and the absence of childcare
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facilities. Women also face harassment in transport and exclusion from parks and recreational spaces. These
challenges show how planning has long followed a “neutral male” perspective, leaving women’s concerns
invisible in urban policies and design.

Policies recognizing gender inclusiveness
Several national policies and plans explicitly address gender-inclusive urban development:

* National Urbanization Policy 2014 (Draft): Emphasizes gender-sensitive planning, women’s
participation in decision-making, and access to land, housing, and services.

* Local Government (City Corporation) Act 2009: Requires city corporations to provide separate, clean
women's toilets and ensure street lighting for safety.

* Draft Dhaka Structure Plan (2016-2035): Proposes greenways and public spaces that indirectly support
women's safety and leisure, but overlooks direct needs like toilets and childcare.

» Draft National Housing Policy 2013: Prioritizes housing for women, widows, and disadvantaged groups,
with provisions for finance, shared ownership, and support services.

* Mahanagar Imarat Nirman Bidhimala 2008: Ensures accessible building designs that indirectly benefit

women, children, and the physically challenged.

* Draft Bangladesh National Building Code 2015: Sets safety and accessibility standards for public
buildings, indirectly supporting women’s mobility and security (Mahmud, 2017).

Gap between policy and practice

Despite these policies, implementation remains weak. Public toilets, parks, housing, and transport
infrastructure rarely meet gender-sensitive standards. Streets remain unsafe, harassment persists, and childcare
facilities are mostly absent. Most provisions exist on paper but are not actively monitored or enforced, leaving
women’s needs largely unmet in Dhaka's urban environment.

What if women planners held important roles?

If women played alarger rolein urban planning, cities like Dhakawould better reflect the everyday realities of
women’s lives. Planning would prioritize safe and hygienic sanitation, inclusive public transport, well-lit
streets, accessible public spaces, rest zones, and childcare facilities. Female planners, drawing on their
experiences, would see these as essential rather than secondary, moving beyond “ gender-neutral” designs that
often reflect male norms. Centering women’s perspectives would make urban development more equitable,
humane, and functional, creating a city that is safer, more accessible, and livable for everyone.

Global examples of women-centered urban planning

1. Eva Kail — Vienna, Austria: Eva Kail, a pioneering urban planner, introduced gender mainstreaming
into Vienna’s city planning. One of her notable projects, Frauen-Werk-Stadt, incorporated features
such asstroller storage, child-care facilities, medical services, and nearby public transit, all designed to
accommodate women’s daily routines. Under her leadership, Vienna also enhanced public lighting,
widened sidewalks, and redesigned parks with a focus on safety and accessibility. These initiatives
transformed Vienna into one of Europe’s most inclusive cities, demonstrating how gender-aware
planning benefits everyone (Hunt, 2019).

2. Umed, Sweden: Umed is widely recognized as the world’s most feminist city. Since the 1970s, it has
institutionalized gender equality by embedding dedicated officersin all city departments. Urban design
here includes well-lit and inclusive pedestrian zones, tailored resting spaces, equal access to cultural
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facilities, and public services that support caregiving and family life. Umea shows how long-term
commitment to gender equality can make urban spaces truly inclusive (Groskop, 2024).

Edinburgh, United Kingdom: Inspired by Vienna and Barcelona, Edinburgh has embraced feminist
urban planning. The city introduced measures such as widening pavements, increasing benches and
shade, adding accessible ramps, and implementing gender budgeting ensuring that planning and
resource allocation take into account women's needs. These reforms aim to make the city safer, more
comfortable, and more accessible, especially for women, children, and elderly people (Stewart, 2024).

Chennai, India: Chennai’s Gender and Policy Lab has taken concrete steps to make the city more
inclusive. By developing inclusive design manuals, the city has improved public infrastructure with
features such as safe bus shelters, hygienic women's toilets, better street lighting, breastfeeding spaces,
and playgrounds equipped for al genders and ages. This effort directly tackles the same barriers women
face in Dhaka, from sanitation to safety to public mobility (Greater Chennai Corporation, 2023)

Theway forward : recommendations for Dhaka

The problems women face in Dhaka are deeply rooted in planning choices that have long ignored their needs.
To build a more inclusive city, these issues must be addressed through targeted, practical actions. The
following recommendations outline key steps Dhaka can take to make its urban spaces safer, more accessible,
and equitable for women.

Develop and Enforce Gender-Responsive Urban Policies : Cities like Dhaka must adopt clear and
comprehensive gender-inclusive frameworks that include planning checklists and monitoring tools.
Gender-responsive planning should be fully integrated with climate adaptation and broader municipal
development strategies. These policies need to be actionable, supported by dedicated performance
indicators and clearly defined timelines for implementation.

Increase Women’s Representation in Urban Planning : \Women should be actively included as|eaders
in urban planning committees and decision-making bodies. Inclusive design committees must be
institutionalized with authority over infrastructure, public transport, housing, and open spaces. Ensuring
women'’s participation at al levelsis essentia so that policies genuinely reflect their lived experiences
and everyday challenges.

Conduct Gender Audits and Infrastructure Assessments : Gender audits using participatory tools
such as Safetipin should be conducted regularly to evaluate the safety, accessibility, and usability of
public infrastructure from women’s perspectives. The findings of these audits should directly inform
upgrades to infrastructure and influence ongoing policy and planning revisions.

Build Female-Centric and Inclusive Infrastructure : Cities must invest in safe, free, and
well-maintained public toilets specifically designed for women, along with dedicated breastfeeding
rooms and childcare facilities. Urban design should include shaded rest zones, seating areas, water
fountains, and universally accessible sidewalks. Streets and pedestrian paths should be well-lit, spacious,
and secure to ensure safe mobility for everyone.

Ensure Safe and Inclusive Public Transport : Public transport systems need to be redesigned to reduce
overcrowding and improve safety for women. This includes introducing women-only compartments or
priority seating areas. Effective harassment reporting systems should be in place, and transport staff must
receive training in gender sensitivity and respectful behavior. Pedestrian access around transport hubs
should aso be improved with adequate lighting, safe crossings, and resting spots.

Enhance Public Space Access and Amenities for Women : Parks, markets, campuses, and community
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spaces should be revitalized to make them clean, safe, and welcoming for women. These spaces must
include well-maintained toilets, good lighting, visible security presence, and childcare-friendly zones.
Hosting community events can help increase women's participation and support a stronger sense of
ownership and comfort in public spaces.

Promote Community Engagement and Public Accountability : Women from diverse socioeconomic
backgrounds must be actively involved in every stage of urban development, from planning and
feedback to implementation. Local monitoring mechanisms and accessible reporting systems should be
established to ensure that development aligns with women'’s needs. Public accountability structures need
to be strengthened to make sure infrastructure delivery lives up to policy goals.

Bridge the Gap Between Policy and Practice : Existing policies, including the Local Government Act
2009 and the National Urbanization Policy, must be fully implemented to ensure the delivery of gender-
sensitive urban services. City corporations should be evaluated using gender-specific performance
indicators, and regular public assessments should be conducted to monitor progress and address any
shortcomings.

Learn from Global Best Practices : Dhaka should adapt successful international models such as
Vienna’s gender- mainstreamed housing, Chennai’s inclusive infrastructure guidelines, Umea’s
institutionalized gender budgeting, and Edinburgh’s feminist urban design reforms. These approaches
can be piloted through women-friendly neighborhood initiativesin Dhaka and scaled up based on their
effectiveness and local relevance.
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Urbanization of Bangladesh in User’s Viewpoint

Farishta Rahman Bhuiyan

Thisis simply atake on some parts of the general urbanization through the passing eyes of a city girl who's
lived in Dhaka her whole life and has also had the privilege to travel to amost all of Bangladesh

Asmost of the main points of the setbacks and concerns of urbanization have already been highlighted in many
instances, I’ll be going into some less important points of the topic

One of the disappointing problems I’ ve observed from rapid urbanization isimbalance. Dhaka is unfortunately
gaining a reputation for being overused and under-utilized. Since Dhaka is the capital of Bangladesh, it is
inevitablethat it will be made the “central hub” for all development and facilities. But it isalso to be understood
that the other districts are to be brought up to somewhat of a similar standard. My novice opinion is that the
development, progress and availability of some essential resourcesin many other districts are not remotely close
to par with those of Dhaka city. Due to the capital being so far ahead compared to other districts, there lies a
common belief that one must establish themselves in Dhaka to have any semblance of alivelihood. As people
from all over the country rush to the seemingly only success-launch pad to fulfill their dreams, aspirations ...
there rises an expectation on more investments going to the capital and thus, a continuous attraction to its mirage
of success, giving it even more priority than other districts. Now the number of occupants in Dhaka has
increased to the point that calling our capital “over-burdened” would be a huge understatement. In favor of all
the opportunities, most people leave their own districts behind and center their career, education (ultimately life)
around Dhaka. But ultimately it results in al focus being on Dhaka and other districts getting bare minimum
care or even neglect. Not to mention, it makes them more susceptible to corruption. If the other districts are not
urbanized at least to a similar level to the capital, they will be left as rotted potential or blind spots for
corruption. If these spots are properly utilized for the locals to lead a promising and improving livelihood, with
most (if not al) facilitiesfound in the capital, not only would they get the benefits they sought in the capital, but
they will strive for the betterment of their respective districts alongside themselves. By this, the development
throughout the entire nation will be consistent and balanced. Apart from this, the people's views on basic
requirements and standards will increase. They will be given the chance to not settle for anything less than that
of what they aspire. This standard would elevate not only themselves but also the society and further polish the
future generation. Not to mention, because of the general development of the respective localities as well as
their people the tourist spots and the local specialties will inevitably improve. But if this basic initiative is not
taken, the development would be one-sided and ultimately futile.
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Another matter 1'd like to address is that Dhaka city (in my humble opinion) is being over-used and
undermaintained. Most of the commercial and residentia areas of the middle-class or lower are absolutely
packed with infrastructures toppling over one another, beloved landmarks neglected and tattered ... abandoned
construction projects lying amid towering buildings. Often awkward gap spots are seen between buildings
which are used as a scrap heap or rubbish dump by the local while other buildings don’t even have half ameter
gap between them. The grid system of most areas is inconsistent and confusing, making the general area
disorganized and messy. It is aso an unfortunate fact that many buildings of our “exemplary capital” are not
up to code. Apart from this, mismanagement of resources, disregarding local sanitation and maintainance, the
road problems etc. persist.

Such matters may seem miniscule or even be portrayed as minor quirks we just live with. But more than
anything, what these so-called minor flaws, lessthan stellar finer details constitute is standard. The standard of
living and standard of expectation of living amongst the finest facilities and opportunities the country has to
offer. These reflect the mindset of the people and vice versa. If we can’t raise and maintain the overall standard
of living, we can’t expect the general mass to have self-respect and awareness to carry themselves in a society.
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