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6th Semester Unit 2 
 

Syllabus: 
 

Poverty and slums in an urban context; Town planning Acts and their environmental aspects; 
energy consumption and waste disposal as well as accumulation; environmental costs of urban 
infrastructure; organization and planning of green spaces such as parks, gardens and public 
spaces; concept of green belts; urban natural forest ecosystem as green lungs; concept of green 
building. 
 

1. Poverty and Slums in an Urban Context (10 Marks) 

 (2 Marks) Define urban poverty. 
 (3 Marks) Explain the major causes of slum formation in cities. 
 (5 Marks) Discuss the environmental and social impacts of slums in urban areas, with 

examples. 

1. Poverty and Slums in an Urban Context (10 Marks) 

(2 Marks) Define Urban Poverty. 

Answer: 
Urban poverty refers to the condition where individuals or groups living in cities lack sufficient 
income, access to basic services (such as clean water, sanitation, healthcare, education), and 
opportunities for employment. It often leads to inadequate housing, food insecurity, and social 
exclusion. 

Reference: UN-Habitat, 2016. "World Cities Report 2016: Urbanization and Development – 
Emerging Futures." 

 

(3 Marks) Explain the Major Causes of Slum Formation in Cities. 

Answer: 
The formation of slums in urban areas is primarily driven by several interconnected factors: 

 Rural-Urban Migration: Rapid movement of people from rural to urban areas in search 
of better opportunities without adequate urban planning to accommodate them (UN-
Habitat, 2016). 

 Lack of Affordable Housing: Urban housing markets often fail to provide low-cost, 
adequate housing for all socio-economic groups (World Bank, 2020). 

 Weak Urban Governance: Inadequate policies, lack of enforcement of building codes, 
and insufficient infrastructure investment contribute to the growth of informal settlements 
(Davis, 2006). 
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References: 

 UN-Habitat, 2016. 
 World Bank, 2020. "Poverty and Shared Prosperity 2020: Reversals of Fortune." 
 Davis, M. 2006. "Planet of Slums." Verso Books. 

 

(5 Marks) Discuss the Environmental and Social Impacts of Slums in Urban Areas, with 
Examples. 

Answer: 
Slums have profound environmental and social impacts on urban systems: 

 Environmental Impacts: 
o Pollution: Poor waste management in slums leads to land, water, and air pollution 

(UNEP, 2019). 
o Resource Degradation: Unregulated use of land and local resources can cause 

deforestation, soil erosion, and water contamination. 
o Vulnerability to Disasters: Slums often develop in high-risk zones (e.g., 

floodplains), increasing susceptibility to natural hazards (UN-Habitat, 2015). 
 Social Impacts: 

o Public Health Risks: Overcrowding and lack of sanitation facilities increase the 
spread of infectious diseases like cholera and tuberculosis (WHO, 2018). 

o Social Exclusion: Slum dwellers face marginalization, limited political 
representation, and reduced access to education and jobs. 

o Crime and Violence: Economic deprivation and lack of opportunities often 
correlate with higher crime rates (UNODC, 2019). 

Example: 

 In Dharavi, Mumbai, one of Asia's largest slums, residents suffer from poor air quality, 
frequent flooding, and limited access to clean water, leading to frequent disease outbreaks 
(Patel &Arputham, 2007). 

 In Kibera, Nairobi, environmental degradation due to improper waste disposal 
contributes to serious health issues among inhabitants (Mutisya&Yarime, 2011). 
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2. Town Planning Acts and Their Environmental Aspects (10 Marks) 

 (2 Marks) What is a Town Planning Act? 
 (3 Marks) Mention three environmental considerations usually addressed by Town 

Planning Acts. 
 (5 Marks) Critically analyze how effective Town Planning Acts are in promoting 

sustainable urban development. 

 

2. Town Planning Acts and Their Environmental Aspects (10 Marks) 

(2 Marks) What is a Town Planning Act? 

Answer: 
A Town Planning Act is a legislative framework that governs the spatial organization, 
development, and management of urban and rural areas. It aims to regulate land use, zoning, 
infrastructure development, environmental conservation, and public amenities to ensure orderly 
growth of settlements (Khosla, 2012). The Act seeks to balance social, economic, and 
environmental objectives in city planning. 

Reference: Khosla, R. 2012. "Urban Planning in the Global South: Challenges and 
Innovations." Routledge. 
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(3 Marks) Mention Three Environmental Considerations Usually Addressed by Town 
Planning Acts. 

Answer: 
Town Planning Acts often incorporate the following environmental considerations: 

1. Conservation of Natural Resources: Safeguarding forests, wetlands, water bodies, and 
other ecologically sensitive areas during urban expansion (UN-Habitat, 2009). 

2. Waste Management and Pollution Control: Mandating proper systems for solid waste 
disposal, sewage treatment, and pollution mitigation in urban areas (World Bank, 2013). 

3. Promotion of Green Spaces: Ensuring adequate parks, gardens, and recreational areas to 
maintain ecological balance and enhance urban biodiversity (Chapin & Kaiser, 1979). 

References: 

 UN-Habitat, 2009. "Planning Sustainable Cities: Global Report on Human 
Settlements 2009." 

 World Bank, 2013. "Planning, Connecting, and Financing Cities — Now: 
Priorities for City Leaders." 

 Chapin, F.S. & Kaiser, E.J. 1979. "Urban Land Use Planning." University of 
Illinois Press. 

 

(5 Marks) Critically Analyze How Effective Town Planning Acts Are in Promoting 
Sustainable Urban Development. 

Answer: 
Town Planning Acts are partially effective in promoting sustainable urban development, but 
their success depends on implementation, periodic revision, and public participation. 

Positive Contributions: 

 Environmental Protection: Many Acts mandate environmental impact assessments 
(EIAs) before large-scale projects, reducing ecological damage (Glasson et al., 2013). 

 Urban Resilience: Proper zoning, green belts, and open spaces, as prescribed by 
planning laws, enhance a city’s resilience to climate change and natural disasters (UN-
Habitat, 2016). 

 Efficient Land Use: By preventing urban sprawl and encouraging mixed land use, 
planning acts promote energy-efficient and sustainable cities (Neuman, 2005). 

Challenges and Limitations: 

 Outdated Provisions: Many Town Planning Acts are based on colonial frameworks and 
have not been adequately updated to address current environmental challenges (Bhan, 
2016). 

 Weak Enforcement: Lack of capacity in local urban bodies leads to violations of 
planning norms and unregulated urban growth (UN-Habitat, 2010). 



5 
 

 Exclusion of Informal Settlements: Planning often ignores the needs of slum dwellers, 
leading to inequitable urban development (Watson, 2009). 

Conclusion: 
Town Planning Acts play a crucial role but must be continually revised, made inclusive, and 
better enforced to truly support sustainable, equitable, and resilient urban development. 

References: 

 Glasson, J., Therivel, R., & Chadwick, A. 2013. "Introduction to Environmental 
Impact Assessment." Routledge. 

 UN-Habitat, 2016. "World Cities Report 2016: Urbanization and Development – 
Emerging Futures." 

 Neuman, M. 2005. "The Compact City Fallacy." Journal of Planning Education 
and Research, 25(1), 11-26. 

 Bhan, G. 2016. "In the Public's Interest: Evictions, Citizenship, and Inequality in 
Contemporary Delhi." University of Georgia Press. 

 UN-Habitat, 2010. "State of the World's Cities 2010/2011: Bridging the Urban 
Divide." 

 Watson, V. 2009. "Seeing from the South: Refocusing Urban Planning on the 
Globe’s Central Urban Issues." Urban Studies, 46(11), 2259–2275. 

 

3. Energy Consumption and Waste Disposal as well as Accumulation (10 Marks) 

 (2 Marks) Differentiate between energy consumption and energy conservation. 
 (3 Marks) Describe common methods of waste disposal in urban areas. 
 (5 Marks) Discuss the environmental challenges associated with high energy 

consumption and waste accumulation in cities. 

 

3. Energy Consumption and Waste Disposal as well as Accumulation (10 Marks) 

(2 Marks) Differentiate between Energy Consumption and Energy Conservation. 

Answer: 

 Energy Consumption refers to the total amount of energy used by individuals, 
industries, and cities to power activities such as transportation, heating, cooling, 
manufacturing, and lighting (IEA, 2022). 

 Energy Conservation involves efforts to reduce energy use through behavioral changes, 
technological innovations, and improved efficiency to minimize resource depletion and 
environmental degradation (Goldemberg, 2000). 

 



6 
 

 

Aspect Energy Consumption Energy Conservation 

Meaning Use of energy resources Reduction in energy usage 

Goal 
To full fill needs (e.g., transport, 
electricity) 

To save energy and protect the 
environment 

Environmental 
Impact 

High if unchecked (pollution, 
resource depletion) 

Positive (lower emissions, 
sustainable practices) 

References: 

 IEA (International Energy Agency), 2022. "World Energy Outlook 2022." 
 Goldemberg, J. 2000. "World Energy Assessment: Energy and the Challenge of 

Sustainability." UNDP. 

 

(3 Marks) Describe Common Methods of Waste Disposal in Urban Areas. 

Answer: 
Urban areas employ several methods for waste disposal: 

1. Landfilling: 
o Waste is buried under the ground in designated areas (landfills). 
o Modern sanitary landfills have liners and leachate treatment systems to prevent 

groundwater contamination (USEPA, 2021). 
2. Incineration: 

o Waste is burned at high temperatures to reduce volume and sometimes generate 
energy (waste-to-energy plants). 

o However, it can release harmful pollutants like dioxins if not properly managed 
(Kiely, 1997). 

3. Recycling and Composting: 
o Recovery of useful materials (like paper, metals, plastics) and converting organic 

waste into compost. 
o Helps reduce the amount of waste reaching landfills and conserves resources 

(UNEP, 2018). 
4. Waste-to-Energy (WTE) Technologies: 

o Conversion of non-recyclable waste materials into usable heat, electricity, or fuel 
through various processes, including pyrolysis and gasification (World Bank, 
2018). 

References: 

 USEPA (United States Environmental Protection Agency), 2021. "Advancing 
Sustainable Materials Management." 

 Kiely, G. 1997. "Environmental Engineering." McGraw-Hill Education. 
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 UNEP (United Nations Environment Programme), 2018. "Waste Management 
Outlook for Latin America and the Caribbean." 

 World Bank, 2018. "What a Waste 2.0: A Global Snapshot of Solid Waste 
Management to 2050." 

 

(5 Marks) Discuss the Environmental Challenges Associated with High Energy 
Consumption and Waste Accumulation in Cities. 

Answer: 
High energy consumption and excessive waste generation in urban areas pose significant 
environmental challenges: 

1. Air Pollution and Climate Change: 

 Increased reliance on fossil fuels (coal, oil, gas) for urban energy needs emits greenhouse 
gases (GHGs) like CO₂, CH₄, and N₂O, intensifying global warming (IPCC, 2021). 

 Waste incineration without proper controls releases toxic pollutants, including particulate 
matter and volatile organic compounds (WHO, 2016). 

2. Resource Depletion: 

 Unsustainable energy consumption depletes non-renewable resources (IEA, 2022). 
 Excessive material extraction and consumption (especially metals, minerals) linked with 

urban waste generation put pressure on natural ecosystems (UNEP, 2019). 

3. Land and Water Pollution: 

 Improper landfill management leads to leachate generation, contaminating soil and 
groundwater (USEPA, 2021). 

 Dumping of solid waste in open spaces or water bodies severely affects water quality and 
aquatic life (UN-Habitat, 2020). 

4. Urban Heat Island Effect: 

 High energy consumption, especially from air conditioning and vehicles, contributes to 
localized warming in cities, worsening heatwaves (Oke, 1982). 

5. Public Health Hazards: 

 Waste accumulation fosters breeding grounds for vectors such as mosquitoes and rodents, 
leading to outbreaks of diseases like dengue, malaria, and cholera (WHO, 2016). 

Example: 

 Delhi, India, faces major challenges with landfill fires (e.g., Ghazipur landfill), 
contributing significantly to air pollution and GHG emissions (CPCB, 2021). 
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 IPCC, 2021. "Sixth Assessment Report – Climate Change 2021." 
 WHO, 2016. "Ambient Air Pollution: A Global Assessment of Exposure and 

Burden of Disease." 
 UNEP, 2019. "Global Resources Outlook 2019." 
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4. Environmental Costs of Urban Infrastructure (10 Marks) 

 (2 Marks) Define "environmental cost" in the context of urban infrastructure. 
 (3 Marks) List three examples of infrastructure projects with significant environmental 

costs. 
 (5 Marks) Evaluate the trade-offs between infrastructure development and environmental 

sustainability, using case studies or examples. 

 

4. Environmental Costs of Urban Infrastructure (10 Marks) 

(2 Marks) Define "Environmental Cost" in the Context of Urban Infrastructure. 

Answer: 
Environmental cost in urban infrastructure refers to the negative ecological impacts and 
economic valuation of environmental degradation caused by the construction, operation, and 
maintenance of urban systems. This includes land degradation, habitat destruction, air and water 
pollution, carbon emissions, and loss of biodiversity that occur as a result of projects like roads, 
buildings, and energy systems (Turner et al., 1994). It reflects the hidden costs not typically 
accounted for in traditional financial planning. 

Reference: Turner, R.K., Pearce, D., & Bateman, I. 1994. "Environmental Economics: An 
Elementary Introduction." Harvester Wheatsheaf. 

 

(3 Marks) List Three Examples of Infrastructure Projects with Significant Environmental 
Costs. 
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Answer: 
Three notable examples are: 

1. Highway and Expressway Construction: 
o Example: The expansion of urban expressways (e.g., Los Angeles Freeway 

System) has led to deforestation, habitat fragmentation, and increased vehicle 
emissions (Forman & Alexander, 1998). 

2. Large Dams and Water Diversion Projects: 
o Example: The Three Gorges Dam (China) caused the displacement of over a 

million people, submerged ecosystems, and altered riverine habitats (Stone, 
2008). 

3. Urban Mass Transit Systems: 
o Example: The construction of metro rail systems (e.g., Delhi Metro) initially 

involved loss of green cover and disruption of urban water channels, though they 
later provided sustainability benefits (DMRC, 2011). 

References: 

 Forman, R.T.T., & Alexander, L.E. 1998. "Roads and Their Major Ecological 
Effects." Annual Review of Ecology and Systematics. 

 Stone, R. 2008. "Three Gorges Dam: Into the Unknown." Science. 
 Delhi Metro Rail Corporation (DMRC), 2011. "Environmental Impact 

Assessment Report." 

 

(5 Marks) Evaluate the Trade-Offs Between Infrastructure Development and 
Environmental Sustainability, Using Case Studies or Examples. 

Answer: 
Urban infrastructure development brings economic growth, improved connectivity, and 
enhanced living standards but often at the expense of environmental sustainability. Balancing 
these trade-offs is a central challenge in urban planning. 

Positive Aspects: 

 Economic Growth and Accessibility: Infrastructure projects create jobs, stimulate 
investments, and improve mobility (World Bank, 2020). 

 Long-term Efficiency: Sustainable infrastructure, such as green buildings and metro 
systems, can eventually reduce carbon footprints and resource consumption (UNEP, 
2011). 

Negative Environmental Costs: 

 Land and Ecosystem Disruption: 
o Case Study: The construction of the Mumbai Coastal Road Project led to the loss 

of coastal habitats and mangroves, critical for coastal biodiversity and flood 
protection (BNHS, 2020). 

 Pollution and Carbon Emissions: 
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o Construction activities generate dust, emissions from machinery, and construction 
waste, contributing to urban air quality deterioration (Ghosh, 2018). 

 Resource Overexploitation: 
o Rapid construction requires massive extraction of sand, water, and minerals, 

exacerbating local resource depletion (Kondolf, 1997). 

Striking a Balance (Sustainable Practices): 

 Environmental Impact Assessments (EIA): Mandatory EIAs can help predict and 
minimize environmental damages (Glasson et al., 2013). 

 Eco-Friendly Technologies: Using renewable materials, energy-efficient designs, and 
green construction methods can significantly lower the environmental footprint (IPCC, 
2022). 

Example of Best Practice: 

 Curitiba, Brazil is often cited for sustainable urban planning. Investments in bus rapid 
transit (BRT) and green spaces minimized car dependency and urban sprawl while 
maintaining ecological balance (Rabinovitch, 1996). 

Conclusion: 
While infrastructure is vital for development, ignoring environmental costs can lead to 
irreversible ecological damage. Future urban projects must prioritize sustainable designs, 
environmental safeguards, and social equity to ensure holistic progress. 

References: 

 World Bank, 2020. "Infrastructure for Sustainable Development." 
 UNEP, 2011. "Towards a Green Economy: Pathways to Sustainable 

Development." 
 BNHS (Bombay Natural History Society), 2020. "Impact Assessment of the 

Mumbai Coastal Road Project." 
 Ghosh, S. 2018. "Urbanization and Air Pollution in Developing Countries." 

Environmental Development. 
 Kondolf, G.M. 1997. "Hungry Water: Effects of Dams and Gravel Mining on 

River Channels." Environmental Management. 
 Glasson, J., Therivel, R., & Chadwick, A. 2013. "Introduction to Environmental 

Impact Assessment." Routledge. 
 IPCC, 2022. "Climate Change 2022: Mitigation of Climate Change." 
 Rabinovitch, J. 1996. "Innovative Land Use and Public Transport Policy: The 

Case of Curitiba, Brazil." Land Use Policy. 
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5. Organization and Planning of Green Spaces such as Parks, Gardens, and Public Spaces 
(10 Marks) 

 (2 Marks) What are green spaces in urban areas? 
 (3 Marks) Explain two key benefits of well-planned green spaces for urban residents. 
 (5 Marks) Discuss the principles to be followed while planning urban parks and public 

gardens. 

 

5. Organization and Planning of Green Spaces such as Parks, Gardens, and 
Public Spaces (10 Marks) 

(2 Marks) What Are Green Spaces in Urban Areas? 

Answer: 
Green spaces in urban areas refer to open land areas covered predominantly by vegetation, 
including parks, public gardens, community gardens, green belts, riverbanks, and recreational 
lawns. These spaces serve ecological, aesthetic, recreational, and social functions by offering 
nature access within city environments (Kabisch et al., 2015). They act as critical components 
for enhancing urban sustainability and public well-being. 

Reference: Kabisch, N., Qureshi, S., &Haase, D. 2015. "Human–Environment Interactions in 
Urban Green Spaces — A Systematic Review." Urban Forestry & Urban Greening. 14(4): 482-
493. 

 

(3 Marks) Explain Two Key Benefits of Well-Planned Green Spaces for Urban Residents. 

Answer: 

1. Health Benefits: 
o Exposure to urban green spaces significantly reduces stress, improves mental 

health, lowers the risk of cardiovascular diseases, and encourages physical 
activities like walking and jogging (WHO, 2017). 

o Data: According to the World Health Organization, access to urban green spaces 
can reduce premature mortality by up to 8% in densely populated cities. 

2. Environmental Benefits: 
o Green spaces improve air quality by absorbing pollutants (like CO₂, SO₂, NOx) 

and release oxygen. They also help manage urban heat islands by providing 
cooling effects through evapotranspiration (Bowler et al., 2010). 

o Data: A single mature tree can absorb approximately 22 kg of CO₂ per year 
(USDA Forest Service, 2019). 

References: 
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 WHO, 2017. "Urban Green Spaces: A Brief for Action." 
 Bowler, D.E., Buyung-Ali, L., Knight, T.M., &Pullin, A.S. 2010. "Urban 

greening to cool towns and cities: A systematic review." Landscape and Urban 
Planning. 

 USDA Forest Service, 2019. "Benefits of Urban Trees." 

 

(5 Marks) Discuss the Principles to Be Followed While Planning Urban Parks and Public 
Gardens. 

Answer: 
Effective planning of urban parks and public gardens requires a strategic approach that balances 
ecological, social, and aesthetic considerations. The key principles include: 

1. Accessibility and Inclusivity: 
o Parks should be equitably distributed and easily accessible by foot, bicycle, or 

public transport, ensuring all demographic groups benefit (Peters et al., 2010). 
o Standard: WHO recommends that urban residents should live within 300 meters 

(~5-minute walk) of a green space. 
2. Ecological Sustainability: 

o The selection of native, drought-resistant plant species conserves water and 
supports local biodiversity (Tzoulas et al., 2007). 

o Incorporating stormwater management features (e.g., rain gardens, permeable 
pavements) enhances ecosystem services. 

3. Multi-functionality: 
o Green spaces should offer multiple uses — recreation, social gathering, cultural 

activities, and conservation. Designing flexible spaces enhances community 
interaction and resilience (Chiesura, 2004). 

4. Safety and Maintenance: 
o Well-lit, clean, and properly maintained parks improve user safety and attract 

diverse groups of people (Gehl, 2010). 
5. Community Participation: 

o Involving local communities in the planning and maintenance process leads to 
higher usage rates and fosters a sense of ownership (Buizer et al., 2016). 

Example: 

 Singapore's Park Connector Network (PCN) — a network of green corridors linking 
parks across the city — exemplifies strategic planning, accessibility, biodiversity 
conservation, and recreational promotion. 

References: 

 Peters, K., Elands, B., &Buijs, A. 2010. "Social Interactions in Urban Parks: 
Stimulating Social Cohesion?" Urban Forestry & Urban Greening. 

 Tzoulas, K. et al., 2007. "Promoting Ecosystem and Human Health in Urban 
Areas Using Green Infrastructure: A Literature Review." Landscape and Urban 
Planning. 
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 Chiesura, A. 2004. "The Role of Urban Parks for the Sustainable City." 
Landscape and Urban Planning. 

 Gehl, J. 2010. "Cities for People." Island Press. 
 Buizer, M., Elands, B., &Vierikko, K. 2016. "Governing Cities Reflexively: The 

Role of Green Infrastructure." Urban Forestry & Urban Greening. 

 

 

6. Concept of Green Belts (10 Marks) 

 (2 Marks) Define a green belt. 
 (3 Marks) Mention three objectives of establishing green belts around cities. 
 (5 Marks) Analyze the role of green belts in controlling urban sprawl and improving 

environmental quality. 

 

6. Concept of Green Belts (10 Marks) 

(2 Marks) Define a Green Belt. 

Answer: 
A green belt is a designated zone of open land, typically surrounding or adjacent to a city, where 
development is strictly restricted to preserve natural environments, limit urban sprawl, and 
provide recreational spaces. Green belts serve as buffers between urban and rural areas, 
promoting ecological balance and enhancing the urban environment (Hall, 2002). 

Reference: Hall, P. 2002. "Urban and Regional Planning." Routledge. 

 

(3 Marks) Mention Three Objectives of Establishing Green Belts Around Cities. 

Answer: 
The three main objectives are: 

1. Control Urban Sprawl: 
o Green belts act as barriers that prevent the unchecked expansion of cities into 

surrounding rural areas (Amati &Yokohari, 2006). 
2. Environmental Protection: 

o They conserve biodiversity, protect agricultural land, and maintain ecosystem 
services like air purification and groundwater recharge. 

3. Enhance Quality of Urban Life: 
o Green belts provide residents with accessible natural areas for recreation, mental 

health benefits, and improved aesthetics (Elkin et al., 1991). 
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References: 

 Amati, M., &Yokohari, M. 2006. "Temporal Changes and Local Variations in the 
Functions of London's Green Belt." Landscape and Urban Planning. 

 Elkin, T., McLaren, D., & Hillman, M. 1991. "Reviving the City: Towards 
Sustainable Urban Development." Friends of the Earth. 

 

(5 Marks) Analyze the Role of Green Belts in Controlling Urban Sprawl and Improving 
Environmental Quality. 

Answer: 
Green belts have played a critical role in urban planning worldwide, offering a dual benefit: 
controlling urban expansion and enhancing environmental sustainability. 

1. Controlling Urban Sprawl: 

 By legally restricting construction within the green belt zone, cities are forced to optimize 
existing urban land through strategies like densification and urban renewal (Bengston et 
al., 2004). 

 Example: The London Metropolitan Green Belt, established in 1955, has successfully 
contained the physical growth of London, channelling urban development into designated 
growth centres instead of random sprawl (Amati, 2005). 

2. Improving Environmental Quality: 

 Air Quality Improvement: Green belts absorb air pollutants (CO₂, NOx, PM2.5) and 
help mitigate urban air pollution. 

o Data: Studies show that vegetated green belts can reduce particulate matter 
(PM10) concentrations by up to 25% in adjacent urban areas (Pugh et al., 2012). 

 Climate Regulation: Through shading, evapotranspiration, and reducing surface 
temperatures, green belts combat the urban heat island effect (Gill et al., 2007). 

 Biodiversity Conservation: Green belts maintain habitats for urban and peri-urban flora 
and fauna, contributing to regional ecological networks. 

Challenges and Limitations: 

 Sometimes green belts can lead to leapfrogging, where development jumps over the 
green belt into farther areas, leading to longer commutes and increased vehicle emissions 
(Nelson, 2006). 

 Maintaining land-use restrictions requires strong governance and community support. 

Conclusion: 
When properly managed, green belts are powerful tools for sustainable urban development. They 
need to be complemented with inner-city planning measures (e.g., infill development, smart 
growth strategies) to maximize their benefits. 

References: 
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 Bengston, D.N., Fletcher, J.O., & Nelson, K.C. 2004. "Public Policies for 
Managing Urban Growth and Protecting Open Space: Policy Instruments and 
Lessons Learned in the United States." Landscape and Urban Planning. 

 Amati, M. 2005. "The Urban Green Belt in the Twenty-First Century." Ashgate 
Publishing. 

 Pugh, T.A.M., MacKenzie, A.R., Whyatt, J.D., & Hewitt, C.N. 2012. 
"Effectiveness of Green Infrastructure for Improvement of Urban Air Quality." 
Environmental Science & Technology. 

 Gill, S.E., Handley, J.F., Ennos, A.R., &Pauleit, S. 2007. "Adapting Cities for 
Climate Change: The Role of the Green Infrastructure." Built Environment. 

 Nelson, A.C. 2006. "Leadership in a New Era." Journal of the American Planning 
Association. 

 

 

7. Urban Natural Forest Ecosystem as Green Lungs (10 Marks) 

 (2 Marks) What is meant by "green lungs" of a city? 
 (3 Marks) Give examples of urban natural forests serving as green lungs in any two cities. 
 (5 Marks) Explain the ecological significance of preserving urban natural forest 

ecosystems. 

 

7. Urban Natural Forest Ecosystem as Green Lungs (10 Marks) 

(2 Marks) What is Meant by "Green Lungs" of a City? 

Answer: 
The term "green lungs" refers to natural or semi-natural green spaces like forests, parks, and 
gardens within or around urban areas that function similarly to human lungs — they absorb 
carbon dioxide, release oxygen, and filter air pollutants, thus improving air quality and 
supporting the health of urban ecosystems (Nowak et al., 2006). These areas are vital for 
maintaining ecological balance in increasingly built-up cities. 

*Reference: Nowak, D.J., Crane, D.E., & Stevens, J.C. 2006. "Air pollution removal by urban 
trees and shrubs in the United States." Urban Forestry & Urban Greening. 

 

(3 Marks) Give Examples of Urban Natural Forests Serving as Green Lungs in Any Two 
Cities. 

Answer: 

1. Aarey Forest, Mumbai, India: 
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o Often called the "green lung of Mumbai," Aarey provides critical air purification, 
carbon sequestration, and cooling benefits in a city facing rapid urbanization 
(Singh &Patwardhan, 2019). 

2. Central Park's Woodlands, New York City, USA: 
o Though mostly landscaped, Central Park contains significant natural woodlands 

that serve as essential green lungs, reducing temperatures by up to 7°C compared 
to nearby urban areas during summer (Rosenzweig et al., 2006). 

References: 

 Singh, R., &Patwardhan, A. 2019. "Urban Forests and Climate Resilience: A Case 
Study of Aarey Colony, Mumbai." 

 Rosenzweig, C., Solecki, W.D., & Slosberg, R.B. 2006. "Mitigating New York 
City’s Heat Island with Urban Forestry." Urban Forestry & Urban Greening. 

 

(5 Marks) Explain the Ecological Significance of Preserving Urban Natural Forest 
Ecosystems. 

Answer: 
Urban natural forests are crucial for maintaining the health and resilience of city environments. 
Their ecological significance includes: 

1. Air Quality Improvement: 

 Trees in urban forests trap airborne particles, absorb harmful gases like NO₂, SO₂, and O₃, 
and release oxygen. 

 Data: It is estimated that urban forests in the U.S. remove over 711,000 metric tons of 
air pollution annually, valued at $3.8 billion (Nowak et al., 2014). 

2. Climate Regulation and Heat Island Mitigation: 

 Urban forests moderate temperatures by providing shade and promoting 
evapotranspiration. 

 Example: Cities with greater tree cover experience cooler microclimates by up to 2–8°C 
compared to heavily built-up areas (Bowler et al., 2010). 

3. Biodiversity Support: 

 Urban forests serve as habitats for a wide range of species, promoting urban biodiversity. 
 Native forests are particularly important for maintaining pollinators, birds, and beneficial 

insects. 

4. Carbon Sequestration: 

 Forests act as carbon sinks, helping to offset urban carbon emissions. 
 Data: A mature urban tree can sequester approximately 22–48 kg of CO₂ per year, 

depending on species and age (McPherson et al., 1997). 
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5. Psychological and Social Benefits: 

 Exposure to natural environments reduces stress, improves mental health, and encourages 
social cohesion among urban residents (Ulrich et al., 1991). 

Challenges: 

 Urban forest ecosystems face threats from pollution, land-use change, invasive species, 
and fragmentation. 

 Preserving continuity (green corridors) and preventing habitat degradation are crucial 
strategies. 

Conclusion: 
Urban natural forests are indispensable for sustainable cities. They provide not only 
environmental services but also social and health benefits. Prioritizing their conservation through 
legal protections, community engagement, and scientific management practices is essential for 
long-term urban resilience. 
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8. Concept of Green Building (10 Marks) 

 (2 Marks) What is a green building? 
 (3 Marks) List three key features of a green building. 
 (5 Marks) Discuss how green buildings contribute to environmental sustainability and 

resource efficiency. 

 

8. Concept of Green Building (10 Marks) 

(2 Marks) What is a Green Building? 

Answer: 
A green building is a structure designed, constructed, and operated to minimize its 
environmental impacts while enhancing occupant health and resource efficiency throughout its 
life cycle. Green buildings emphasize energy efficiency, sustainable materials, water 
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conservation, indoor environmental quality, and integration with the natural environment 
(USGBC, 2016). 

Reference: U.S. Green Building Council (USGBC), 2016. "LEED v4 for Building Design and 
Construction." 

 

(3 Marks) List Three Key Features of a Green Building. 

Answer: 

1. Energy Efficiency: 
o Utilization of renewable energy sources (e.g., solar panels) and energy-saving 

systems like LED lighting, smart HVAC systems. 
2. Water Efficiency: 

o Implementation of water-saving fixtures (low-flow toilets, rainwater harvesting 
systems) and landscape designs requiring minimal irrigation. 

3. Use of Sustainable Materials: 
o Preference for recycled, locally sourced, and non-toxic construction materials to 

reduce environmental footprint (Kibert, 2016). 

Reference: Kibert, C.J., 2016. "Sustainable Construction: Green Building Design and Delivery." 
Wiley. 

 

(5 Marks) Discuss How Green Buildings Contribute to Environmental Sustainability and 
Resource Efficiency. 

Answer: 
Green buildings significantly enhance environmental sustainability by integrating practices that 
minimize resource use, reduce emissions, and promote healthier environments. 

1. Energy Conservation: 

 Green buildings reduce energy consumption by 25% to 30% compared to conventional 
buildings (World Green Building Council, 2013). 

 Techniques include passive solar design, high-performance insulation, energy-efficient 
appliances, and renewable energy generation (e.g., rooftop photovoltaics). 

2. Water Conservation: 

 Water-efficient designs, like dual-flush toilets and xeriscaping (landscaping with drought-
resistant plants), can lower water usage by 30%-50% (EPA, 2018). 

3. Reduction of Carbon Footprint: 

 Buildings account for around 39% of global CO₂ emissions (IEA, 2019). 
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 Green buildings contribute to substantial reductions by using low-carbon construction 
materials and optimizing building operations. 

4. Waste Minimization: 

 During construction and operation, green buildings focus on waste reduction, recycling of 
demolition materials, and composting organic waste. 

5. Improved Indoor Environmental Quality: 

 The use of non-toxic paints, proper ventilation, and natural daylight improves indoor air 
quality, enhancing occupant health and productivity (Fisk, 2000). 

Case Example: 

 The Indira ParyavaranBhavan in New Delhi, India, is a net-zero energy building 
achieving 70% energy savings through passive architectural design and extensive use of 
renewable energy. 

Conclusion: 
Green buildings are a cornerstone of sustainable urban development, delivering environmental, 
economic, and social benefits. Their adoption is vital for achieving global sustainability goals, 
including the UN Sustainable Development Goals (SDGs). 
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