Thesis Proposal: Sustainable Environmental Solutions for Dhaka, Bangladesh
Thesis Proposal: Integrated Environmental Management Strategies for Urban Sustainability in Bangladesh Dhaka
1. Introduction and Background
Dhaka, the capital city of Bangladesh, represents one of the world's most densely populated urban centers facing severe environmental degradation. With a population exceeding 22 million and growing at 4% annually, Dhaka confronts critical challenges in air quality, water contamination, solid waste management, and climate vulnerability. As an aspiring Environmental Engineer, this Thesis Proposal outlines a research framework to develop context-specific solutions for Dhaka's environmental crisis. The city consistently ranks among the world's most polluted urban areas—WHO data indicates particulate matter (PM2.5) levels 10x above safe limits—and its river systems are heavily contaminated with industrial effluents and untreated sewage. This situation demands urgent intervention by trained Environmental Engineer professionals operating within the unique socio-geographical constraints of Bangladesh Dhaka.
2. Problem Statement
The current environmental management infrastructure in Dhaka suffers from systemic gaps: outdated waste processing facilities, inadequate air quality monitoring networks, and fragmented governance across 10+ municipal departments. A 2023 World Bank assessment revealed that only 47% of Dhaka's solid waste is collected regularly, with open dumping causing groundwater contamination in over 60% of peri-urban areas. Crucially, existing studies (e.g., Khan et al., 2021) focus on isolated issues without integrated urban-scale solutions. This Thesis Proposal addresses the critical need for a holistic approach tailored to Dhaka's monsoon-driven hydrology, informal settlement patterns, and limited financial resources—where an Environmental Engineer must balance technical efficacy with community-based implementation.
3. Research Objectives
1. To conduct a spatial assessment of air pollution hotspots across Dhaka using low-cost sensor networks and satellite data, identifying primary sources (traffic, industrial clusters, brick kilns).
1. To evaluate the feasibility of decentralized wastewater treatment systems for informal settlements in Dhaka's flood-prone areas.
1. To design a circular economy model for plastic waste management integrating Dhaka's 250,000+ waste-pickers into formal environmental governance.
1. To develop a predictive framework for climate-resilient stormwater drainage using AI-driven hydrological modeling of the Buriganga River basin.
4. Methodology
This mixed-methods research employs three integrated approaches:
4.1 Field Data Collection (Months 1-5)
Deploy 50 low-cost air quality sensors across Dhaka's 10 administrative wards, correlating data with traffic counts and industrial activity logs. Water samples will be collected from the Buriganga and Shitalakshya rivers at 20 locations to test for heavy metals (lead, arsenic) and pathogenic bacteria using portable spectrometers. Community surveys targeting 500 residents in Old Dhaka (informal settlements) and Gulshan (affluent areas) will quantify pollution exposure impacts on respiratory health.
4.2 Stakeholder Co-Design Workshops (Months 6-8)
Collaborate with the Dhaka North City Corporation, Bangladesh Environmental Conservation Society, and waste-pickers' unions to prototype solutions. For instance, co-designing modular biogas plants using food waste from Dhaka's 750+ markets—addressing both organic waste and energy needs in a city where 12% of households lack electricity.
4.3 Modeling and Validation (Months 9-12)
Utilize GIS-based spatial analysis (QGIS) to map pollution sources against population density, then validate models via agent-based simulation software (NetLogo). The circular economy model will be tested through a pilot in Mohammadpur Ward, tracking waste diversion rates and economic benefits for 100+ waste-pickers.
5. Expected Outcomes and Significance
This research will deliver four tangible outputs with immediate relevance to Bangladesh Dhaka:
· A Real-Time Pollution Dashboard for city authorities, integrating sensor data with mobile alerts for vulnerable communities.
· A scalable framework for "Waste-to-Wealth" kiosks that process plastic waste into construction materials (e.g., road asphalt), creating jobs while reducing landfill burden.
· Evidence-based policy recommendations for Bangladesh's Ministry of Environment to revise the National Environmental Policy (2024) with Dhaka-specific targets.
· A training module for future Environmental Engineers on context-sensitive urban sustainability, addressing Bangladesh's critical shortage of 15,000+ certified professionals in this field.
The significance extends beyond Dhaka: as a megacity with similar challenges (e.g., Lagos, Manila), the model will inform global urban environmental management. Crucially, all solutions prioritize Bangladesh Dhaka's realities—such as monsoon-season flooding that disrupts conventional infrastructure—ensuring practicality over theoretical idealism.
6. Timeline and Resources
Phase
Duration
Deliverables
Literature Review & Site Assessment
Month 1-2
Situation analysis report; sensor placement map
Data Collection & Community Engagement
Month 3-5
Field data repository; stakeholder input summaries
Prototype Development & Simulation
Month 6-9
Circular economy blueprint; hydrological model
Pilot Implementation & Policy Drafting
Month 10-12
Stakeholder validation report; policy brief for Ministry of Environment
7. Conclusion: The Imperative for Contextual Environmental Engineering in Bangladesh Dhaka
Dhaka's environmental crisis cannot be solved by generic Western models but demands innovation rooted in local ecology and social dynamics. This Thesis Proposal positions the role of the modern Environmental Engineer not as a technocrat, but as a community-centered facilitator—essential for Bangladesh's Sustainable Development Goals (SDG 6, 11, 13). By focusing on Dhaka's unique challenges of rapid urbanization within a climate-vulnerable delta region, this research will produce actionable knowledge that directly benefits the city’s 22 million residents. The outcomes will serve as a replicable template for other South Asian megacities while addressing the critical gap in locally relevant environmental engineering education within Bangladesh Dhaka. As an Environmental Engineer committed to sustainable development, this work represents a necessary step toward transforming Dhaka from an environmental liability into a model of resilient urban living.
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