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ABSTRACT

This thesis explores the development of a sustainable and resilient urban framework for
Gomti Nagar, Lucknow, in response to the structural challenges revealed by the COVID-19
pandemic. The research proposes a Hybrid Urban Resilience Model, integrating traditional
Indian urban planning techniques with modern smart city strategies. By focusing on sectors
like transportation, water management, green infrastructure, disaster preparedness, and
digital governance, the study aims to create a blueprint for cities that are better equipped
to handle future crises.

Primary and secondary data were collected through surveys, interviews, policy reviews, and
spatial mapping. The findings highlight gaps in infrastructure and service delivery while also
identifying potential in traditional community-based planning practices. The research
questions were centered around assessing the pandemic’s impact, understanding local
urban challenges, and evaluating the effectiveness of smart technologies.

The resulting model advocates for a balanced approach, where heritage-based urban
elements like mixed-use zones, pedestrian networks, and localized resource systems are
combined with smart tools such as loT-enabled monitoring, data-driven governance, and
real-time communication networks.

Ultimately, the study offers strategic, adaptable, and scalable solutions that can transform
Gomti Nagar into a resilient urban district, serving as a model for other growing Indian
cities post-pandemic.

Keywords: Post-pandemic resilience, Gomti Nagar, 15-minute city, Smart City strategies,
Urban Planning, Digital Twin, GIS Mapping
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Exclusive Summary

“Sustainable Future Strategies for Post-Pandemic Urban Resilience in
Gomti Nagar, Lucknow”

The COVID-19 pandemic has revealed deep structural vulnerabilities in urban planning,
highlighting the urgent need for cities to be both technologically advanced and socially
resilient. This thesis proposes a Hybrid Urban Resilience Model for Gomti Nagar, Lucknow,
integrating traditional Indian planning principles with smart city strategies to prepare the
city for future health and climate crises.

Gomti Nagar, as a modern planned township, provides a unique test bed for this
integration. The research analyzes the post-pandemic impact on critical urban systems such
as transportation, water supply, green infrastructure, disaster preparedness, and digital
governance. It combines quantitative data and qualitative feedback from residents and
experts to design practical, context-sensitive solutions.

The key aim is to ensure Gomti Nagar evolves into a sustainable, safe, and efficient urban
environment. The objectives include identifying existing urban challenges, evaluating the
effectiveness of smart solutions, and revisiting traditional planning approaches like mixed-
use neighborhoods, community spaces, and local resilience.

Key research questions explore the intersection of pandemic impact, infrastructure gaps,
and policy innovation. The methodology uses field surveys, GIS mapping, and literature
analysis to arrive at scalable recommendations for other Indian cities.

Ultimately, this study offers a replicable roadmap for medium-sized urban areas to move

toward post-pandemic resilience, balancing technology with tradition, and growth with
sustainability.
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" Sustainable Future Strategies for Post-Pandemic Urban Resilience

in Gomti Nagar, Lucknow"
CHAPTER-1 INTRODUCTION

1.1. Background:

The COVID-19 pandemic has highlighted the significant vulnerability of urban areas to sudden and
large-scale disruptions. It disrupted public life, exposed weaknesses in urban infrastructure, and
challenged traditional governance systems. In response, there is a growing need for cities to be re-
imagined as sustainable, resilient, and adaptive spaces capable of withstanding future health,
environmental, and socio-economic crises.

This thesis focuses on Gomti Nagar, a key planned urban locality in Lucknow, which serves as an
ideal case study for exploring future-ready urban resilience strategies. The aim is to investigate
how a hybrid approach—blending smart city innovations with traditional urban planning
practices—can enhance resilience and quality of life in such evolving urban environments.

The research methodology includes both secondary data analysis and primary research, including
surveys and interviews with residents, urban experts, and city officials. Key focus areas of this study
include transportation systems, water resource management, availability and accessibility of green
public spaces, disaster preparedness mechanisms, and the implementation of digital governance
technologies.

By analyzing current challenges and future opportunities within these domains, the study aims to
propose context-sensitive strategies that are not only technologically sound but also socially
inclusive and environmentally sustainable. These strategies will be aligned with local needs and
aspirations, ensuring long-term adaptability.

Furthermore, the findings of this study are intended to contribute to the broader discourse on
urban resilience and provide a transferable framework for other Indian cities that share similar
demographic and spatial characteristics. Ultimately, this thesis aims to support the development of
cities that are not only smart but also sustainable, inclusive, and capable of facing the uncertainties
of the future.

1 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



1.2._Aim & Objectives:

—

2.1 Aim:

This research aims to find better ways to make Gomti Nagar, Lucknow, a strong and sustainable city
after the COVID-19 pandemic. It will explore how smart city technology, traditional planning, and
sustainable practices can work together to create a safe, efficient, and adaptable urban environment.

1.2.2. Objectives:

e To study the impact of the COVID-19 pandemic on Gomti Nagar's infrastructure, public
services, and daily life.

e To identify the current challenges in areas like transportation, water management, green
spaces, and disaster preparedness.

e To explore smart city solutions that can improve urban planning, governance, and public

safety.
e To understand traditional urban planning methods that have helped cities be more sustainable

and resilient in the past.

e To suggest practical strategies that combine modern technology and traditional planning to
make Gomti Nagar a better place to live.

e To provide recommendations that can help other Indian cities improve their resilience and
sustainability.

1.3. Research Questions:

1. How did the COVID-19 pandemic impact the infrastructure, public services, and daily life in
Gomti Nagar, Lucknow?

2. What are the key challenges in Gomti Nagar's urban planning, including transportation,
water management, green spaces, and disaster preparedness?

3. How can smart city technologies improve resilience and sustainability in Gomti Nagar?

4. What traditional urban planning practices can be integrated with modern strategies to
enhance post-pandemic city resilience?

5. What are the best strategies to create a sustainable, resilient, and well-planned future for
Gomti Nagar, and how can these strategies help other Indian cities?

2 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof.)
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



1.4._Methodology:

The research adopts a comprehensive mixed-methods approach to study urban resilience in
Gomti Nagar, Lucknow. This involves both quantitative and qualitative techniques, combining
statistical analysis, spatial mapping, and stakeholder feedback to formulate a well-rounded and
implementable resilience strategy.

1. Secondary Data Collection

+ Demographic and Socioeconomic Data: Collected from Census of India, Lucknow Nagar
Nigam, and reports by the Lucknow Development Authority (LDA) to understand
population size, growth patterns, income distribution, and land use trends.

o Urban Infrastructure Data: Extracted from Smart City Mission reports, master plans, and
city development strategies focusing on transport systems, water supply, sewage networks,
waste disposal, and green spaces.

o GIS and Remote Sensing Data: Utilized satellite imagery and GIS layers for mapping land
use, green cover, road networks, and urban density. Spatial analysis tools such as QGIS were
used for visualizing and interpreting this data.

2. Primary Data Collection

o Structured Surveys: Google Forms and field-distributed questionnaires were used to
collect responses from residents of Gomti Nagar. The survey focused on daily challenges
post-pandemic, satisfaction with public infrastructure, and expectations for future urban
improvements.

o Stakeholder Interviews: In-depth interviews were conducted with urban planners,
architects, municipal engineers, and community representatives to gather expert
perspectives and validate the issues identified in secondary data.

o Field Observations: On-site visits were conducted to document physical conditions of
roads, footpaths, parks, public amenities, and ongoing construction projects.

3. Data Analysis Techniques

o Quantitative Analysis: Survey data was analyzed using Microsoft Excel and SPSS to identify
trends, preferences, and problem areas. Charts and graphs were generated to represent
findings clearly.

« GIS Mapping: QGIS software was used to map key urban indicators—such as green space
distribution, transport access, and flood-prone zones—to identify spatial gaps and
resilience risks.

« SWOT Analysis: A Strengths, Weaknesses, Opportunities, and Threats framework was
applied to evaluate Gomti Nagar's current position and future potential in resilience
planning.

o Policy Gap Review: Comparison of existing urban policies and smart city guidelines with
on-ground conditions helped identify mismatches and opportunities for improvement.

3 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



1.4.1. Types of Data & Collection Methods:

o Site Analysis: Maps, land use patterns, infrastructure & environment studies.
o Surveys & Interviews: Feedback from local people, planners, policymakers.

o Literature Review: Past research, government policies, smart city strategies.

o Combining qualitative (descriptive) and quantitative (statistical) data.

1. Primary Data Collection:
2. Secondary Data Collection:

o Comparative Analysis: Learning from other successful cities.
3. Data Analysis & Synthesis:
4. Development Framework Proposal:

o Creating a balanced urban planning model for Gomti Nagar.
5. Final Recommendations:

o Policy suggestions for inclusive and resilient urban growth.
o Strategic urban model to integrate traditional & contemporary planning.

1.4.2. Summary of Data Collection Methods:

Type of
Method Purpose Data Sources
Data
. . . Examining Gomti Nagar's urban structure, |Field observations,  mapping,
Site Analysis Primary ) o
land use, and infrastructure satellite images
. . Collecting opinions from local residents |Questionnaires, face-to-face
Surveys & Interviews Primary ) )
and experts discussions
. . Understanding past and current urban |Research papers, government
Literature Review Secondary . . .
planning strategies reports, case studies
. . Learning from successful cities to apply . . .
Comparative Analysis Secondary L . Studies on other resilient cities
best practices in Gomti Nagar
Development Creating a strate for Gomti Nagar
P Both . d 9 d Findings from all collected data
Framework Proposal sustainable growth

TABLE-1.1

Summary of Data Collection Methods

VISHAL MATHUR,
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U.

Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof.)
B.B.D.U.



1.4.3. Methodology Flowchart:
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Annexure- 1.1 Methodology Flow Chart

§l VISHAL MATHUR,
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U.
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1.5. Scope & Limitations of the Study:

1.5.1.

Scope (What the study covers):

This study focuses on Gomti Nagar, Lucknow, and explores ways to make it a strong and
sustainable city after the COVID-19 pandemic. It looks at:

1.5.2.

Urban challenges like transportation, water management, green spaces, and disaster
planning.

Smart city solutions that can improve governance, infrastructure, and public services.
Traditional planning methods that can help in building a more resilient city.

Future strategies to make Gomti Nagar a better place to live while preparing for future
crises.

Lessons from this study that can be used to improve other cities in India.

Limitations (Challenges of the study):

The study focuses only on Gomti Nagar, Lucknow, and may not fully apply to other
cities with different challenges.

It relies on available data, surveys, and interviews, which may have some limitations.

The research mainly looks at urban planning, infrastructure, and governance, and does
not go into detailed economic or medical aspects of post-pandemic recovery.
Implementing smart city solutions and traditional planning methods may depend on
government policies, funding, and public participation, which are beyond the study’s
control.

VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



CHAPTER-2 . Literature Review:

2.1. Literature key notes:

o Urban Resilience and Post-Pandemic Recovery

o Studies on how cities worldwide adapted to post-pandemic challenges.

o Lessons from Indian cities that successfully implemented resilience models.

o Traditional Planning Methods for Resilient Cities

o Historical urban planning techniques in Indian cities.

o Case studies on how traditional city layouts supported resilience.

o Smart City Strategies and Sustainability

o Use of technology in urban planning, including GIS, 10T, and Al-driven solutions.
o Examples of smart city projects in India and their impact on urban resilience.

e Hybrid Models in Urban Development

« Integration of old and new planning methods for better urban management.
o Studies on cities that successfully merged traditional and modern approaches.

2.2. Reference Research papers:

Several research papers and projects that explore the integration of traditional and contemporary
methods for post-pandemic resilient urban development:

= Post-COVID-19 Era, 15th Minutes City New Urban Model Changing Housing Design and

Models

Author: Hilya Coskun* MSGSU, Mimar Sinan Fine Arts University, Faculty of Architecture,

Istanbul, Turkey,

The document provides a comprehensive overview of the "15-minute city” concept, including its

definition, historical development, global implementations, societal impacts, limitations, and

controversies.

= "Urban Planning After COVID-19"
Published by the Royal Town Planning Institute (RTPI),

This paper examines how urban planning can contribute to a sustainable, resilient, and inclusive

recovery from the health and economic crises induced by the pandemic.

= "Shifts in the Urban Planning Paradigm Following the COVID-19 Pandemic”
Authors: Fitrianty Wardhani, Haryo Winarso, and Teti Armiati Argo (from ITB University,

Indonesia)

After the COVID-19 pandemic, the way cities are planned has changed. Earlier, health or

diseases were not given much importance in planning.

7 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



= Examining Post-Pandemic Urban Transformations: A Literature Review on COVID-19’'s
Influence on Urban Design”
Authors: Maria Pacheco, Helena Madureira, and Ana Monteiro:

The study begins by placing COVID-19 in the long history of pandemics, noting that these
events often lead to major shifts in how cities are designed and function.

2.3. RESEARCH PAPER-1:
"Post-COVID-19 Era, 15th Minutes City New Urban Model Changing Housing

Design and Models “
Author: Hilya Coskun* MSGSU, Mimar Sinan Fine Arts University, Faculty of Architecture,

Istanbul, Turkey,

The document provides a comprehensive overview of the "15-minute city" concept, including its
definition, historical development, global implementations, societal impacts, limitations, and
controversies. Here's a detailed analysis:

2.3.1. Definition and Objectives

e The "15-minute city" is an urban planning approach where essential services and daily
necessities (work, shopping, education, healthcare, leisure) are accessible within a 15-
minute walk, bike ride, or public transit trip.

« Key goals include reducing car dependency, promoting sustainable living, enhancing urban
quality of life, and fostering community connections.

2.3.2. Origins and Influences

e Historically rooted in pre-modern urban planning focused on walkability and community
living.

e Inspired by Clarence Perry's "neighborhood unit" and Jane Jacobs' ideas from The Death
and Life of Great American Cities.

o The concept gained significant attention when Paris mayor Anne Hidalgo championed it
during her 2020 re-election campaign.

2.3.3. Key Components

e The model emphasizes density, proximity, diversity (mixed-use and multicultural
neighborhoods), and digitalization (technology reducing commuting needs).

e It aligns with New Urbanism and transit-oriented development principles, advocating
compact, walk able communities.
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2.3.4. Global Implementations

Europe: Paris and Utrecht are notable examples; Paris transformed school playgrounds into
parks and improved cycling infrastructure.

Asia: Shanghai introduced "15-minute community life circles,” while Singapore plans "20-
minute towns."

North America: Portland, Oregon, incorporated the model into its urban strategy; Bogota
expanded bike lanes to promote accessibility.

Oceania: Melbourne’s urban plan integrates "20-minute neighborhoods" into its long-term
vision.

Middle East and Africa: Israel and Dubai have adopted similar strategies.

South America: Examples include initiatives in Colombia and Brazil.

2.3.5. Societal Impacts

The model addresses urban challenges like congestion, pollution, and social inequality.

It promotes inclusivity, focusing on groups often neglected in urban planning (e.g., women,
elderly, children, and people with disabilities).

Access to green spaces and active transport modes positively affects mental and physical
health.

2.3.6. Limitations and Challenges

Retrofitting established urban areas to align with the model can be costly and complex.
Feasibility is lower in sprawling, low-density areas or regions with rigid zoning laws.
Risks of gentrification and displacement due to rising property values.

Mobility studies often overlook specific population groups, leading to inaccuracies.

2.3.7. Controversies

In 2023, conspiracy theories misrepresented the concept as a tool for government control,
linking it to traffic restrictions or limiting personal freedoms. This false narrative created
significant backlash.

Some political figures and organizations opposed it, conflating unrelated policies like low-
traffic neighborhoods with the 15-minute city model.

2.3.8. Future Prospects

Advocates see the concept as a solution for sustainable and equitable urbanization,
particularly in the wake of the COVID-19 pandemic and climate change.
The model’s scalability and adaptability to local contexts remain critical to its success.
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2.3.9. Conclusion:

The document positions the 15-minute city as a transformative urban planning approach to build
sustainable, inclusive, and livable cities. However, its success depends on overcoming logistical,
social, and political challenges, alongside addressing public misconceptions.

Generic amenities Specialized amenities
Retail job ‘
Grocery store
Pharmacy
Elementary school University
Library Unigue museum
Playground Water park
v 15-minute city X 15-minute city

TABLE-2.1 15-Minute city concept comparisons

EAT HEALTHY /

/
S5
2
3
£

© GET AROUNP > S‘) L)
N Y S g STOCK P
S = M
TAKE CARE OF
YOUR HEALTH
ENJOY THE
, OUTPOORS

At its core, the 15[fifGcity is a brilliant idea

FIG.-2.1 “15-miutes city concept”
(from Research Paper Post-COVID-19 Era, 15th Minutes City New Urban Model Changing Housing Design and Models)
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2.4. Research Gaps in the 15-Minute City Concept

Based on the document analysis, several research gaps exist in the study and implementation of
the 15-minute city model:

2.4.1. Lack of Empirical Studies on Implementation Outcomes

o While many cities have adopted or experimented with the 15-minute city model, there is a
lack of longitudinal studies that assess its real impact on mobility, sustainability, and
quality of life.

o Existing research is often theoretical or conceptual, with limited quantitative data on
economig, social, and environmental changes after implementation.

2.4.2. Inclusivity and Socioeconomic Disparities

o The concept assumes equal accessibility for all residents, but studies indicate that low-
income communities may face barriers to implementation.

o There is limited research on how marginalized groups (e.g., disabled individuals, elderly,
lower-income populations) experience the 15-minute city differently.

o More studies are needed on gentrification effects—whether the development of walkable,
accessible neighborhoods leads to displacement of lower-income groups.

2.4.3. Feasibility in Low-Density or Sprawling Cities

o Most existing models focus on high-density urban areas, but there is little research on
how the 15-minute city can be adapted to suburban or rural environments.
o The role of public transit integration in low-density areas remains underexplored.

2.4.4. Digitalization and Technology’s Role

o The document highlights digitalization as a key component (remote work, smart cities, e-
commerce), but research on its effectiveness in reducing mobility demand is limited.

e How do smart city technologies enhance or hinder the 15-minute city concept? More
studies are needed to explore this.

2.4.5. Climate Change and Environmental Impact

o« While the 15-minute city is promoted as a sustainable urban model, its direct
environmental impact (e.g., carbon footprint reduction, green space preservation) lacks
strong empirical validation.

o More research is needed on how urban biodiversity and green infrastructure can be
effectively integrated into these neighborhoods.
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2.4.6. Political and Social Resistance

o The document discusses conspiracy theories and political opposition, but there is little
research on how public perception shapes the adoption of 15-minute city policies.

e How can governments and planners address misinformation and community
pushback?

o More case studies are needed on successful community engagement strategies for
implementation.

2.4.7. Measurement and Standardization Issues

o The definition of a 15-minute city varies across regions, making it difficult to compare
outcomes.

o What should be the standardized criteria for evaluating a city's success in achieving 15-
minute accessibility?

o The role of isochrones and spatial analysis tools in accurately mapping accessibility
remains a key area for further research.

2.4.8. Conclusion

Despite its growing popularity, the 15-minute city model has several research gaps that need
further exploration, particularly in implementation assessment, inclusivity, adaptability to low-
density areas, digitalization, environmental benefits, political challenges, and
standardization of success metrics. Addressing these gaps will help refine the concept and
ensure its effectiveness as a sustainable urban planning solution.
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2.5. Research paper-2: "Urban Planning After COVID-19"
RTPI Research Paper OCTOBER 2021

2.5.1. Detailed Highlights

Overview:

The research paper by the Royal Town Planning Institute (RTPI) examines the impact of COVID-
19 on urban planning and outlines strategies for a sustainable, resilient, and inclusive recovery.
The focus is on housing, economic changes, travel infrastructure, and climate adaptation.

2.5.2. Key Themes & Observations:

1. Housing, Health, and Wellbeing
o COVID-19 exposed deep social inequalities in urban housing.
o Vulnerable groups (slum dwellers, ethnic minorities, elderly) faced higher infection
and death rates.
o The lack of affordable, low-carbon, and connected housing remains a critical
urban planning challenge.
2. Economic Sectors, Production & Consumption
o COVID-19 shifted economic activities—some industries thrived (e.g., digital services,
remote work), while others (tourism, retail, logistics) collapsed.
o The crisis revealed the interdependence of informal and formal economies in
urban areas.
o Green recovery strategies should support low-carbon industries and circular
economies.
3. Travel and Urban Infrastructure
o Lockdowns highlighted inequalities in urban mobility—low-income communities
faced greater difficulties accessing work and healthcare.
o The crisis accelerated sustainable transport trends, such as cycling lanes,
pedestrian-friendly streets, and car-free zones.
o Cities must redesign infrastructure for low-carbon, inclusive, and adptive
transport systems.
4. Climate & Biodiversity Crisis in Urban Areas
o Cities are major contributors to carbon emissions but also suffer the worst climate
change impacts (e.g., heat waves, floods).
o Sustainable urban planning should prioritize green spaces, renewable energy, and
resilient urban infrastructure.
o The pandemic reinforced the need for decarbonization and biodiversity
restoration in urban design.

2.5.3. Planning Strategies for Recovery

e Holistic Urban Planning: Integrate climate action, public health, and social justice in
city design.
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o Green Industrial Growth: Support industries that reduce carbon emissions and create
sustainable jobs.

o Resilient Infrastructure: Improve public transport, digital connectivity, and walkable
cities.

« Social Equity: Prioritize housing, healthcare, and services for low-income and vulnerable
populations.

2.5.4. Outcomes & Implications

o Urban Inequalities Were Amplified
o Low-income communities faced higher risks due to poor housing and inadequate
infrastructure.
o Urban planning must shift toward equitable, inclusive cities to reduce future health
risks.
« Remote Work and Digitalization Are Reshaping Cities
o Demand for office spaces has declined, and suburban/rural areas are gaining
popularity.
o Future wurban planning must consider hybrid work models and digital
infrastructure.
« Sustainability Is Now a Core Urban Priority
o Climate-friendly planning models (e.g., 15-minute cities, compact urban design,
biophilic cities) are gaining traction.
o Urban development should focus on resilience, low-carbon transport, and
biodiversity protection.
» Green Recovery Requires Policy and Investment Changes
o Governments must redirect stimulus funds toward sustainable urban projects.
o Climate finance should support decarbonization, nature-based solutions, and
green infrastructure.
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2.6. Research Gaps & Areas for Further Study

2.6.1. Long-Term Impact of COVID-19 on Urban Growth Patterns

o Future studies should analyze whether the pandemic permanently changes urban
density trends.
o Will suburbanization increase as remote work becomes mainstream?

2.5.2. Implementation Challenges in Low-Income & Informal Settlements

o The report highlights planning solutions for wealthier regions but lacks case
studies on applying these strategies in informal urban settlements.

o Future research should focus on affordable housing, sanitation, and urban
mobility in slums.

2.5.3. Financial & Governance Barriers to Sustainable Planning

o The report calls for a "green recovery,” but funding mechanisms remain a major
challenge.

o More research is needed on how cities can finance climate-friendly infrastructure
without increasing inequality.

2.5.4. Resilient Public Transport Models Post-Pandemic

o The future of public transport vs. private vehicle dependence is uncertain.
o How can cities rebuild trust in public transit while ensuring safety?

2.5.5. Digital Twins & Smart City Integration for Urban Resilience

o The role of Al IoT, and big data in pandemic-proof cities needs deeper
exploration.

o Future studies should analyze how digital twins can optimize urban response to
health crises.

2.5.6. Conclusion:
The report argues that COVID-19 should be a turning point for urban planning, emphasizing

health, climate resilience, and social equity. However, policy implementation, financial
support, and governance coordination remain key challenges.

15 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



CHAPTER-3 Case Study:

3.1. Bhubaneswar, Odisha - Blending Traditional and Smart City
Planning

Bhubaneswar is a prime example of a city that successfully integrates its ancient planning concepts
with modern smart city strategies. This case study focuses on how Bhubaneswar maintains its
cultural and historical essence while advancing urban infrastructure with contemporary
technology.

3.1.1. Why is Bhubaneswar Relevant for Urban Planning?
Bhubaneswar’s urban development is significant due to:

= Historical Urban Planning Influence — The city was designed following the Kalinganagara
planning principles, which emphasized well-organized street layouts, zoning, and water
management.

=  Smart City Mission Inclusion — It was among the first 20 cities selected under India's Smart
City Mission (2016), making it a model for combining heritage preservation with modern
technology.

= Climate Resilience and Sustainability — The city frequently faces cyclones and floods, making
it crucial to develop disaster-resilient infrastructure.

3.1.2. Key Urban Planning Strategies in Bhubaneswar

A. Cultural Heritage Preservation with Smart Technology

= Zoning of Heritage Areas — Protecting historic sites like the Lingaraj Temple while allowing
controlled urban development around them.

» Integrated Smart Traffic Management — Using loT (Internet of Things) sensors and Al-driven
traffic control to reduce congestion in heritage districts without altering their original
structure.

» Digitization of Cultural Assets — Creating digital archives of historical monuments,
improving tourism through smart information kiosks and interactive maps.

B. Sustainable Transport Inspired by Traditional Street Planning

= Non-Motorized Transport (NMT) Network — Developing pedestrian-friendly streets, cycle
tracks, and dedicated public spaces based on ancient urban planning principles.

» Complete Streets Approach — Streets designed for walkability, cycling, public transport, and
greenery, ensuring sustainable urban mobility.

= Public Bicycle Sharing System (PBS) — Encouraging low-carbon transport through Mo Cycle,
Odisha’'s first app-based bicycle-sharing program.
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. Disaster-Resilient Infrastructure Development

Flood & Cyclone Management - Improving drainage networks, floodwater retention
systems, and cyclone shelters to reduce climate impact.

Green Building Norms & Climate-Responsive Architecture — Promoting climate-
adaptive construction, ensuring new developments align with environmental sustainability.
GIS-Based Urban Planning - Using Geographic Information Systems (GIS) for real-time
disaster risk mapping and urban monitoring.

. Bhubaneswar Smart City Innovations & Digital Governance:

“2017 National Planning Excellence Awards: Pierre L'Enfant International Planning
Award”

Bhubaneswar Operations Centre (BOC) - A centralized command center that monitors
traffic, waste management, emergency response, and public safety using Al and loT.
E-Governance & Citizen Engagement — Launching mobile apps, online portals, and public
feedback systems for better governance.

= Smart Waste Management - Installing sensor-based waste bins and GPS-enabled garbage
collection for better sanitation.

Sl. Types of Use Areain
No. sq km
1. Residential 49.61
2. Commercial 3.64
3. Industrial 6.23
4. Administrative 4.08
o Institutional and Utilities (Roads, 10.93
Railways and Air-port)
6. Parks, Open Space Agriculture 29.67
Vacant land (including hills and
bushy jungle)
& River, Canal and Other Water 19.09
Bodies
8. Total 126.32

Table 3.1 shows the present landusse of Bhubaneshwar. SOURCE: Bhubaneswar Master plan Draft
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COMPREHENSIVE DEVELOPMENT PLAN FOR BHUBANESW AR (FINAL)
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3.1.3. Impact & Lessons from Bhubaneswar’s Urban Planning Model
A. Positive Outcomes

= Improved Livability - Enhanced public spaces, better mobility, and green infrastructure
have increased residents’ quality of life.

= Smart Urban Management - Data-driven decision-making through real-time monitoring
of urban services.

» Sustainable Growth - Balanced economic development without harming cultural heritage.

B. Challenges & Areas for Improvement

* Need for Greater Public Participation — While technology-driven governance is effective,
stronger community involvement in urban planning is needed.

*» Managing Urban Sprawl - Rapid urbanization risks overexpansion and loss of natural
resources.

* Ensuring Inclusive Development — Smart city solutions must cater to all socio-economic
groups, avoiding digital divide issues.

3.1.4. Conclusion: A Model for Heritage-Smart City Integration

Bhubaneswar is an exemplary city where ancient planning principles are seamlessly integrated with
modern urban technology. Its approach to urban planning preserves cultural identity while
embracing smart, sustainable, and resilient urban development. Other historic cities can learn from
Bhubaneswar to balance heritage conservation with contemporary urban demands.

This case study showcases Bhubaneswar’s success as a Smart Heritage City, making it a valuable
reference for urban planning, especially in developing countries.
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3.2.Case Study: Singapore — A Hybrid Urban Resilience Model

(Integrating Traditional Planning & Smart City Strategies for Sustainable Growth)

Singapore is a global leader in sustainable urban development, smart city innovations, and
resilience planning. This case study explores how Singapore integrates traditional urban planning
principles with modern smart city strategies—making it highly relevant to your thesis on a hybrid
urban resilience model for Unnao.

3.2.1. Why is Singapore Relevant to the Thesis?

= Land-Scarce & High Population Density — Like Unnao in the Lucknow State Capital
Region (SCR), Singapore has limited land, requiring efficient land use.

= Smart City & Traditional Planning Blend - The city integrates traditional urban planning
models with advanced technologies.

» Climate & Disaster Resilience - Singapore has implemented water-sensitive urban designs
and flood resilience strategies, useful for Unnao’s sustainability planning.

* Post-Pandemic Urban Adaptation - The city has adapted its infrastructure and policies to
enhance resilience after COVID-19.

3.2.2. Key Urban Planning Strategies in Singapore

A. Compact City Planning & Land Optimization:

* High-Density, Mixed-Use Development - Singapore follows a compact Transit-Oriented
Development (TOD) model, reducing land consumption and ensuring easy access to
workspaces, homes, and services.

= Vertical Urbanism - High-rise residential and commercial buildings maximize space
efficiency, similar to what Unnao can adopt for smart growth.

* Decentralization of Growth — Multiple urban centers prevent congestion in the main city,
a useful strategy for integrating Unnao into the Lucknow SCR.

B. Water-Sensitive Urban Design (WSUD)

» Rainwater Harvesting & Urban Reservoirs — Singapore has transformed its entire city into
a water catchment system, collecting rainwater for reuse.

= ABC Waters Program - The Active, Beautiful, Clean (ABC) Waters Program integrates
green-blue infrastructure (like bioswales, wetlands, and canals) to manage storm water
naturally.

* Flood-Resilient Infrastructure - Elevated roads, smart drainage, and automated flood
control systems reduce water logging risks—important for Unnao’s flood-prone areas.

23 VISHAL MATHUR, Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



FIG.-3.5 SINGAPORE MASTER PLAN 2025 (SOURCE: ura.gov.sg)
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C. Smart City & Digital Governance for Urban Resilience

= Al & IoT-Based Urban Monitoring — Smart sensors track traffic, pollution, energy use, and
water consumption in real time.

= Automated Waste Management — The Pneumatic Waste Conveyance System (PWCS) uses
vacuum pipes for automated waste disposal, ensuring cleanliness.

*» E-Governance & Citizen Participation - Digital platforms allow public feedback,
enhancing governance transparency.

D. Green Infrastructure & Climate Resilience:

* Mandatory Green Building Standards - The Green Mark Certification ensures all buildings
meet sustainability criteria, reducing urban heat.

» Extensive Green Cover - Singapore has rooftop gardens, vertical forests, and urban parks
that enhance biodiversity and livability.

= Carbon Neutral Goals - The city aims to be net-zero by 2050, an approach that Unnao can
incorporate for long-term resilience.

E. Pandemic Resilience & Post-COVID Urban Adaptation

= Flexible Urban Spaces — Buildings and public areas are designed to adapt to new uses
during emergencies (e.g., housing COVID-19 recovery centers).

* Smart Health Infrastructure — Al-based pandemic monitoring systems predict outbreaks
and manage public health efficiently.

=  Work-from-Anywhere Infrastructure — Widespread digital connectivity supports remote
work and decentralization of economic hubs.

3.3.3. Impact & Lessons for Unnao’s Urban Resilience Model

A. Positive Outcomes

* Enhanced Livability - Smart urban planning ensures quality of life for all citizens.

* Climate & Water Resilience - Advanced flood control and water recycling systems ensure
sustainability.

* Economic Competitiveness - Efficient infrastructure supports long-term economic growth.

B. Challenges & Areas for Improvement

* High Implementation Costs — Advanced smart city models require significant investment.

= Public-Private Coordination — Strong collaboration is needed between government and
private sector.

= Scalability for Mid-Sized Cities like Unnao - Some strategies may need customization for
smaller cities with budget constraints.
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CHAPTER-4. ANALYSIS OF LITRATURE & CASE STUDIES:

4.1. Expanded Analysis & Comparative Perspective on
"Urban Planning After COVID-19"

4.1.1. Housing & Urban Inequalities

Key Insights from the RTPI Report

e COVID-19 disproportionately affected low-income groups, informal settlements, and
overcrowded housing.

o Affordable housing shortages worsened during the pandemic, particularly for migrants,
slum dwellers, and marginalized communities.

« A lack of green spaces, ventilation, and sanitation infrastructure increased health risks.

Challenges & Comparisons

1. Informal Settlements & Slums

o RTPI's focus is primarily on developed cities, with limited discussion on how
informal settlements can implement sustainable housing solutions.

o In contrast, UN-Habitat's Cities & Pandemics Report (2021) highlights solutions
like community-led housing projects and public-private housing partnerships in
low-income regions.

o Example: Kigali, Rwanda implemented an inclusive zoning policy that integrates
informal housing into urban planning.

2. Post-Pandemic Housing Trends
o The "15-Minute City" model (walkable, mixed-use neighborhoods) is gaining

momentum.
o Remote work and urban decentralization are shifting demand toward suburban

and smaller urban centers.
o Example: Paris & Melbourne have integrated 15-minute city principles into post-
pandemic urban renewal strategies.

Future Directions & Research Gaps

e How can slum upgrading projects be scaled up post-pandemic?

o What financial models can make low-carbon, affordable housing viable in informal
settlements?

o How can cities balance remote work trends with housing affordability?
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4.1.2. Green Recovery & Climate Resilience

Key Insights from the RTPI Report

o Cities are major contributors to carbon emissions (~60% of global CO, emissions).

e The post-pandemic recovery must accelerate decarbonization, promote green
infrastructure, and integrate nature-based solutions.

« Biodiversity loss & urban heat islands need urgent mitigation.

Comparative Analysis & Case Studies

1. Urban Green Infrastructure
o RTPI suggests more urban forests, mangrove restoration, and tree planting to

absorb CO, and regulate temperatures.
o Example: Singapore’s “City in Nature” Plan integrates vertical gardens, green

roofs, and urban forests into planning.

2. Low-Carbon Urban Design
o The "Compact City" and "Eco-District" models reduce urban sprawl and emissions.

o Example: Freiburg, Germany adopted a sustainable district model (Vauban) with
car-free zones and solar-powered buildings.

3. Water-Sensitive Urban Planning
o Rising sea levels & extreme weather events require flood-resilient urban design.
o Example: Rotterdam’s "Climate-Adaptive City" plan integrates floating buildings,
green rooftops, and water plazas.

Future Directions & Research Gaps
e How can developing nations access green climate financing for sustainable urban
projects?

e What policies ensure urban biodiversity restoration in high-density areas?
o Can nature-based solutions be integrated into informal settlements?

4.1.3. Resilient Transport & Mobility Post-COVID

Key Insights from the RTPI Report

o Lockdowns accelerated cycling and pedestrianization efforts in many cities.
o Public transport saw a decline in ridership due to safety concerns, increasing reliance on

private cars.
o Cities must integrate low-carbon transport systems to ensure long-term sustainability.

Comparative Analysis & Case Studies

1. Public Transport Innovations
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o RTPI suggests contactless systems, improved air filtration, and flexible transit
networks.
o Example: Seoul, South Korea improved real-time transit data, ventilation
systems, and digital ticketing for safer commuting.
2. Car-Free Zones & Walkable Cities
o Temporary pedestrianization during lockdowns has become permanent in some
cities.
o Example: Barcelona's "Superblocks” reduced car access, prioritizing cycling,
walking, and green spaces.
3. E-Mobility & Smart Transport
o Cities are expanding electric vehicle (EV) infrastructure to reduce emissions.
o Example: Oslo, Norway aims for a zero-emission public transport network by
2028, investing in EV buses and bike-sharing.

Future Directions & Research Gaps:

o How can public transport regain passenger confidence post-pandemic?
« What policies can ensure equitable access to sustainable transport in low-income areas?
o How do AI and big data optimize public transport efficiency?

4.1.4. Digital Twins & Smart Cities

Key Insights from the RTPI Report

« Digital twins (Al-driven virtual models of cities) can improve urban resilience, crisis
management, and infrastructure planning.

o Real-time data & Al can help predict disease outbreaks, optimize traffic, and manage
resources efficiently.

Comparative Analysis & Case Studies

1. COVID-19 Response & Smart City Tech
o RTPI emphasizes the use of IoT sensors & Al for urban monitoring.
o Example: Singapore’s Smart Nation Initiative used Al & data analytics to track
COVID-19 spread and optimize hospital resources.
2. Digital Twins for Urban Planning
o Example: Helsinki’s Digital Twin Project simulates urban heat islands, energy use,
and traffic patterns.
o Example: Shanghai uses a real-time Al-driven city model to predict flooding and
optimize emergency response.
3. 5G & Smart Infrastructure
o RTPI highlights 5G networks enabling autonomous mobility & smart grids.
o Example: Tokyo’s smart traffic system uses Al to reduce congestion and optimize
public transport.
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Future Directions & Research Gaps
o How can digital twins be used for climate resilience and pandemic preparedness?

e What are the privacy & ethical concerns of urban data collection?
e How can Al-driven planning tools be adapted for developing cities?

4.1.5. Comparative Analysis of Post-Pandemic Urban Planning Models

RTPI's Approach vs. Other Urban Planning Theories

Theme RTPI Report Alternative Perspectives
Housing & Focuses on low-carbon, connected UN-Habitat emphasizes slum
Inequality housing upgrading & informal settlements
Supports urban forests, C40 Cities Network pushes for net-
Green Recovery |decarbonization, & nature-based zero urban policies & circular
solutions economies
Resilient Prioritizes low-carbon mobility & EU Green Deal promotes high-speed
Transport pedestrian-friendly cities rail & EV subsidies
MIT le City L i
Smart Cities & |Encourages AI-driven urban . Senseab .e City Lab studies .
.. . - . L privacy & ethical concerns of Al in
Digital Twins resilience & real-time monitoring i
cities

Table-4.1 Comparative Analysis of Post-Pandemic Planning Methods

4.1.6. Conclusion & Final Thoughts

The RTPI report aligns with global sustainability goals, emphasizing climate resilience,
equitable housing, and sustainable transport. However, research gaps remain in informal
settlements, funding models, and Al ethics in smart cities
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4.2. INFRENCES FROM LITRATURE STUDY:

4.2.1. Garden City Concept: A Post-Pandemic Revival

Origin and Principles:

The Garden City concept was developed by Ebenezer Howard in 1898 as a model for self-
sufficient, balanced urban development. It aimed to merge the best features of the countryside
and the city to create a healthy, sustainable living environment.

Key Features of a Garden City:

1. Green Spaces & Open Areas:
o Large public parks, tree-lined streets, and greenbelts surrounding the city.
o Encourages natural ventilation and sunlight, reducing airborne disease
transmission.
2. Low-Density & Zoning Principles:
o Mixed-use planning with residential, commercial, and industrial zones carefully
distributed.
o Prevents overcrowding, making cities more resilient to pandemics.
3. Self-Sufficiency & Decentralization:
o Every neighborhood is designed to have jobs, housing, services, and recreation
within easy access.
o Reduces dependence on long commutes and congested city centers.

Post-COVID-19 Revival:

e The pandemic highlighted the disadvantages of high-density urbanization, leading to a
renewed interest in Garden City principles.

« Many planners are incorporating biophilic design (integrating nature with urban spaces)
and promoting urban agriculture to improve food security.

o Example: Singapore’s "City in a Garden" initiative, which integrates green corridors into
urban planning.

4.2.2. Decentralization in Urban Planning

What is Decentralization?

Decentralization is the process of shifting urban functions (business, government, residential areas)
away from a single central hub toward multiple distributed centers.
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Types of Decentralization in Urban Planning:

1. Physical Decentralization (Polycentric Cities):
o Instead of having a single, crowded downtown, cities develop multiple smaller hubs
(sub-centers) with workplaces, schools, and healthcare.
o Example: Paris’ "15-Minute City" model, where all essential services are accessible
within a short walking distance.
2. Economic Decentralization:
o Encouraging businesses and industries to relocate outside of major city centers to
reduce congestion.
o Promotes telecommuting and remote work, reducing the need for daily
commuting.
3. Administrative Decentralization:
o Relocating government offices and public services closer to suburban or rural
areas.

Post-COVID-19 Impact:

e« Many companies have shifted to hybrid work models, reducing demand for large,
centralized office spaces.

e Governments are investing in infrastructure improvements in suburban and rural areas
to support decentralized development.

o Example: China’s 14th Five-Year Plan, which promotes the development of satellite cities
to reduce the pressure on megacities like Beijing and Shanghai.

4.2.3. Resilient Transport: Preparing Cities for Future Pandemics

Why is Transport Resilience Important?

The COVID-19 pandemic disrupted public transport systems, forcing cities to rethink mobility.
Resilient transport ensures that cities can adapt to future pandemics and crises.

Key Strategies for Resilient Urban Transport:

1. Contactless & Digital Payment Systems:
o Reduces physical contact risks on buses, trains, and subways.
o Example: London’s Oyster Card, Singapore’s EZ-Link.
2. Improved Ventilation & Hygiene Measures:
o Upgrading public transit vehicles with better air circulation and UV sanitation
technologies.
o Example: New York City installed air-purifying systems in subway stations.
3. Flexible & Adaptive Mobility:
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o Expanding on-demand transport services (like shared electric shuttles) to reduce
reliance on fixed-schedule buses.
o Example: Berlin’s BerlK6nig on-demand ride-sharing service.
4. Infrastructure for Walking & Cycling:
o More cities are redesigning streets to favor pedestrians and cyclists over cars.
o Example: Milan’s "Strade Aperte” (Open Streets) program, which permanently
converted 35 km of roads into pedestrian and cycling lanes.
5. Reduced Dependence on Private Vehicles:
o Car dependency surged during COVID-19, increasing traffic congestion.
o Cities are promoting "car-free zones” and improving public transit options to
counterbalance this.

4.2.4. Urban Digital Twins: The Future of Smart City Planning

What is an Urban Digital Twin?

An Urban Digital Twin is a virtual, real-time digital replica of a city that integrates Al IoT, and
real-time data to simulate and analyze urban systems.

How It Works:

1. Data Collection: Sensors and cameras in the city collect real-time data on traffic, air
quality, and infrastructure.
2. Simulation & Al Processing: The digital twin simulates potential scenarios, such as:
o How a pandemic spreads through different neighborhoods.
o The impact of new transport routes on congestion.
o How climate change affects urban heat islands.
3. Decision-Making & Optimization:
o City planners use the model to make smarter, data-driven decisions.
o Allows cities to predict crises before they happen.

Benefits of Digital Twins in Post-Pandemic Planning:

o Pandemic Response:
o Can model disease spread and optimize emergency responses.
o Example: Singapore used digital twins to track COVID-19 outbreaks.
o Urban Mobility Optimization:
o Helps redesign transport networks based on real-time demand.
o Example: Dubai’s Smart City project integrates digital twins to manage traffic
congestion.
« Sustainability & Climate Adaptation:
o Simulates the impact of green infrastructure on air quality and temperature
control.
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o Example: Helsinki uses digital twins to track carbon emissions and energy
consumption.

Future Applications:
e Smart grids that predict energy consumption.

o Automated emergency response systems using Al predictions.
o Autonomous transport optimized through real-time city simulations.

4.2.6. Biophilic Design: Integrating Nature into Urban Spaces

A. What is Biophilic Design?

Biophilic design is an approach to architecture and urban planning that seeks to connect people
with nature by integrating natural elements into the built environment. It is based on the idea
that humans have an innate connection to nature, known as biophilia (coined by biologist E.O.
Wilson).

B. Core Principles of Biophilic Design

1. Direct Contact with Nature
o Incorporating green spaces, water features, and natural sunlight into buildings
and cities.
o Example: Indoor gardens, rooftop farms, and vertical green walls.
2. Indirect Contact with Nature
o Using natural materials (wood, stone, bamboo), organic shapes, and natural
colors in architecture.
o Example: Biomorphic patterns in interior design, nature-inspired artwork.
3. Spatial & Sensory Experiences
o Designing spaces that promote calmness, well-being, and human interaction.
o Example: Courtyards, open-air walkways, and natural ventilation systems.

C. Benefits of Biophilic Design

1. Health & Well-being

e Reduces stress & anxiety: Exposure to natural environments lowers cortisol levels.

o Improves air quality: Green walls and plants absorb pollutants and increase oxygen levels.

o Boosts mental focus: Workspaces with natural elements enhance productivity and
creativity.
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2. Environmental Sustainability

o Improves energy efficiency: Green roofs and natural shading reduce air-conditioning
needs.

o Manages urban heat islands: Green spaces absorb heat, cooling down city temperatures.

« Enhances biodiversity: Supports urban ecosystems by providing habitats for birds and
insects.

3. Economic Benefits

o Increases property value: Green buildings attract higher rents and real estate prices.
o Reduces healthcare costs: Healthier environments lead to lower medical expenses.

o Boosts tourism: Cities with biophilic landmarks draw visitors (e.g., Gardens by the Bay,
Singapore).

D. Biophilic Design in Urban Planning
1. Green Infrastructure

o Urban forests, green roofs, and vertical gardens help reduce pollution and improve air
quality.

o Example: Bosco Verticale (Vertical Forest) in Milan, Italy features residential towers
covered in 900 trees.

2. Blue Infrastructure

« Integrating water bodies (rivers, lakes, fountains) into urban areas for cooling and
relaxation.

o Example: The Cheonggyecheon River Restoration Project in Seoul, South Korea,
transformed a highway into an urban stream.

3. Walkable, Nature-Integrated Cities

o Designing car-free zones, pedestrian-friendly streets, and parks within walking distance.

o Example: The High Line in New York City, an old railway converted into an elevated urban
park.

E. Post-COVID-19 Trends in Biophilic Design

o Workspaces with outdoor areas: Companies are redesigning offices with more greenery
and open-air spaces.
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« Healing gardens in hospitals: Hospitals are adding gardens to promote faster recovery.
o Urban farming & vertical agriculture: Cities are integrating food production into rooftops
and public spaces.

Conclusion

Biophilic design is not just an aesthetic choice—it's a health, sustainability, and economic
strategy that improves quality of life. Post-pandemic cities are increasingly embracing nature-
based solutions to create resilient, livable, and sustainable urban environments.
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CHAPTER-5. STUDY AREA ANALYSIS: Gomti Nagar, Lucknow

5.1. Introduction:

Gomti Nagar is one of the most planned and rapidly developing areas of Lucknow, Uttar
Pradesh. It is situated on the banks of the Gomti River and is known for its modern
infrastructure, commercial hubs, and well-organized residential sectors. Developed by the
Lucknow Development Authority (LDA), Gomti Nagar has grown into a major center for
business, education, and governance in the city.
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Fig.-5.1 Location of Gomti Nagar(source: maps of india (mapsofindia.com) & google map)

5.2. Location & Connectivity:

e Geographical Position: Gomti Nagar is located in the eastern part of Lucknow, spread
across both banks of the Gomti River.
e Transport Links: It is well-connected through major roads, highways, and public
transport, including:
o Shaheed Path Expressway (part of Lucknow’s Outer Ring Road), improving regional

connectivity.

o Lucknow Metro (East-West Corridor) (near polytechnic crossing), enhances urban
mobility.

o Gomti Nagar Railway Station, providing rail connectivity within and outside
Lucknow.

o Chaudhary Charan Singh International Airport (about 15-20 km away), linking it
to national and international destinations.
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5.3. Primary data Collection of Gomti Nagar:
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Fig.-5.2. .Master Plan of Gomti Nagar(source: Lucknow Master Plan-2021)

Area

Poulation As per 2017 :

Poulation (projected on 2025)

Total numbers of households:

42 sq.km.

6,00,000 (as per Muncipal Corporation)

7,00,000-8,00,000

1,25,000-1,50,000
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Electricity Supply

Water Supply:

Sewage Disposal:

Waste Disposal:

Drainage and Waterlogging:

Open Spaces:

Post paid for Residents of Phase-1 & Phase- 2
Pre-paid for Gomti Nagar Extension

Metered water supply for three hours in the morning and two
hours in the evening. Some residents without municipal
connections rely on private bore wells.

all L.D.A. Developed Areas are connected to the main sewer
lines, But some undeveloped/unauthorized Area like: Ujariaon,
Nawab Purwa, Khargapur, Chinhat are still not having proper
sewage disposal systems and are dependent upon septic tanks.

Solid waste management includes door-to-door collection
services. However, challenges persist, as some waste is
improperly disposed of on streets, prompting certain residents
to hire private waste collectors.

Waterlogging has been a concern, especially in areas like Vibhuti
& Vipul Khand. To combat this, IIT Roorkee engineers have
proposed constructing nearly 40 km of new drains, with an
estimated budget of 0151.46 crore, aiming to benefit around
500,000 residents.

Gomti Nagar boasts several well-maintained parks and
recreational areas, including:

Dr. Ram Manohar Lohia Park: Spanning 76 acres, this park
features jogging tracks, a lake with fountains, and an
amphitheater. Wikipedia

Janeshwar Mishra Park: Recognized as one of Asia's largest
parks, it offers vast green spaces and recreational facilities.

Roads and Public Transportation: The area is characterized by wide roads designed to

accommodate future traffic growth. Internal roads are
approximately 9 meters wide, effectively managing peak-time
traffic. Despite this, certain sectors, particularly in Gomti Nagar
Extension, experience issues like broken service roads and water
logging due to damaged or incomplete drainage systems.

Thesis Guide: Ar. ANKITA GUPTA(Asstt Prof))

39 VISHAL MATHUR,
M.U.PLAN. 2" Yr.-IV-Sem, 2024-25, B.B.D.U. B.B.D.U.



¢ Projected Population for 2025 Using the formula:

P=Pyx(1+n)"

Where:

Py = Base year population

r = Annual growth rate (in decimal)
n = Number of years

Using 2017 as the base year:

P = 600,000 x (1 + 0.03)%

P = 600,000 % 1.26677

P = 760,062

Fig.-5.3 (URDPFI's Geometric Increase Method )

5.4. Urban Planning & Infrastructure:

Gomti Nagar is divided into three phases:

10-19

20-29

30-39

40-49

50-59

60-69

70+

Gender-Age Population Pyramid (10-Year Group Gap)

- Male
Female

] 0 5 10
Population Percentage

Graph.-5.1 Demographic Pyramid Chart

Gomti Nagar Phase 1 — Includes older sectors with well-established residential and commercial

areas. (Having sectors with the names of Vibhuti Khand [Commercial District Hub], Vishwas
Khand, Vivek Khand, Vikas Khand, Vijay Khand, Vishal Khand, Vipin Khand, Vipul Khand,

Vinay Khand, Viram Khand).

Gomti Nagar Phase 2 — A newer extension with modern infrastructure, high-rise apartments, and

upcoming smart city projects. (Having sectors with the names of Vikrant Khand, Vishesh
Khand, Vijayant Khand, Vibhav Khand, Virat Khand, Vineet Khand, Viraj Khand, Vinamra

Khand, Vastu Khand, Vikalp Khand)

Gomti Nagar Extension. A newer extension with modern infrastructure, high-rise apartments,

and upcoming smart city projects. (Having sectors with the names of Sector-1, Sector-2,

Sector-3, Sector-4, Sector-5, Sector-6, Sector-7)

The area is known for:

= Wide roads and green belts promoting sustainable urban planning.

* Planned residential sectors with parks, markets, and community centers.

= Business hubs like Cyber Heights, Vibhuti Khand, and Pickup Building, hosting
corporate offices, IT firms, and government institutions.

* Smart city initiatives, including intelligent traffic systems, CCTV surveillance, and

digital governance portals.

5.5. Key Landmarks & Commercial Centers:

Gomti Nagar houses some of Lucknow's most important commercial, recreational, and

administrative landmarks:

e Ambedkar Memorial Park — A major tourist and cultural attraction.
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« Janeshwar Mishra Park — One of Asia’s largest parks, promoting eco-friendly urban
planning.

« Gomti Riverfront — A scenic development project aimed at improving environmental
sustainability and leisure spaces.

o Phoenix Palassio Mall — One of the largest shopping malls in North India.

« International Cricket Stadium (BRSABV Ekana Stadium) — A world-class sports venue
hosting national and international matches.

o Vibhuti Khand - A fast-growing commercial district with corporate offices, hotels, and IT
hubs.

o Many important Government offices like:

The Reserve Bank of India (RBI), Employees’ Provident Fund Organization, Passport office,
Lucknow Metro, PICUP, Office of the CRPF, Custom Division, Institute of Cost and Works
Accountants of India, I nstitute of Chartered Accountants of India, Bharat Sanchar Nigam
Limited (BSNL),

5.6. Famous Schools in Gomti Nagar

= City Montessori School (CMS), Gomti Nagar — One of India's largest school chains,
known for academic excellence and global exposure.

= Seth M.R. Jaipuria School — A top CBSE school offering holistic education.

= Delhi Public School (DPS), Gomti Nagar — A premier school with high academic
standards and extracurricular activities.

= Red Rose Senior Secondary School — A reputed CBSE school known for quality education.
=  Study Hall School - Focuses on child-centered learning and innovation.

=  Amity International School - Provides modern education with an emphasis on values and
leadership.

*  Lucknow Public School (LPS), Gomti Nagar — Offers strong academics and extracurricular
exposure.

= VIBGYOR High School - A well-known CBSE school emphasizing conceptual learning.

=  SKD Academy - Known for structured academic programs and discipline.

=  St. Fransis School - Branch of famous school

5.7. Notable Colleges in Gomti Nagar

. Seth M.R. Jaipuria Institute of Management — A premier management college offering
MBA and PGDM programs.
" Lucknow Public College of Professional Studies (LPCPS) — Offers courses in commerce,

management, IT, and more.
. Modern Girls College of Professional Studies — A reputed institute for BBA, B.Com
(Hons), BCA, and BJMC.
. IILM Academy of Higher Learning — Offers business and management programs.
. S.D.S.N. Degree College — Affiliated with Lucknow University, offering various UG courses.
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. City Academy Degree College — Provides quality undergraduate education.

. Amity University, Lucknow Campus - Offers a wide range of undergraduate and
postgraduate programs.

. College of Innovative Management & Science — Provides UG and PG courses in business
and IT.

. Annie Besant College of Engineering and Management — A notable college for B.Tech
and MBA programs.

5.8. Top Medical & Engineering Institutions in Gomti Nagar

. Dr. Ram Manohar Lohia Institute of Medical Sciences — A premier government medical
college offering MBBS, MD, and research programs.

. National Homoeopathic Medical College and Hospital — Specializes in homeopathic
medical studies.

. Integral Institute of Medical Sciences and Research — Offers MBBS and medical research
programs.

. Amity University (Engineering & Medical Programs) — Provides B.Tech, M.Tech, and
medical-related  courses.

= Babu Banarasi Das University (BBDU), Lucknow - A renowned institution for
engineering, medical sciences, law, and management.

. Other Notable Institutions in and near Gomti Nagar

. Institute of Engineering & Technology (IET), Lucknow - A top-tier government
engineering college in Lucknow.

. Jaipuria Institute of Management — Offers PGDM and MBA programs.

. Dr. Shakuntala Misra National Rehabilitation University — Specializes in education for

students with disabilities.
. Ambedkar Institute of Technology for Handicapped (AITH) — Offers technical education
for differently-abled students.

5.9. Gomti Nagar : Major Hospitals
5.9.1. Government Hospitals:

CGHS Hospital: Located in Vibhuti Khand, this hospital offers various medical services.
HexaHealth+5Mappls+5Mappls+5

Dr. Ram Manohar Lohia Institute of Medical Sciences: Situated in Vibhuti Khand, this institute
provides a range of specialties with a team of experienced doctors.

5.9.2. Private Hospitals:

» Sahara Hospital: Located in Gomti Nagar, this multi-specialty hospital offers numerous
specialties and a large team of doctors.

= Mayo Hospital: Situated in Vikas Khand, near Central School, this hospital provides various
medical services.
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* Sanjivini Super Speciality Hospital: Located in Gomti Nagar, this hospital offers a range of
specialized medical services. |

= St. Joseph's Hospital: Found in Vishal Khand-5, near Manoj Pandey Chauraha, this hospital
offers multiple specialties with a team of doctors.

= Nova Hospital: Located at Patrakarpuram Crossing, Vikas Khand-I, this multi-specialty
hospital offers various medical services.

* Divine Heart and Multispecialty Hospital: Situated in Viraj Khand Institutional Area-5, this
hospital provides a range of specialties.

= Metro Hospital & Trauma Centre: Located at 1/25, Vijay Khand, this hospital offers
multiple specialties.

= Healthcity Trauma Centre and Superspeciality Hospital: Situated in NH - A&B, Vijay
Khand-2, this hospital provides a variety of medical services.

= Indus Heart and Medical Centre: Located at 1/1, Shaheed Path, opposite Jaipuria School,
Vineet Khand 1, this center specializes in heart and medical care.

= Sukriti Hospital: Situated at B-3/179, Vishesh Khand, near MJ Grand Chauraha, this
hospital offers gastroenterology services.

» Divine Multispeciality Hospital: Located in Viraj Khand - 5, this hospital provides a range
of medical services.

= Medicare Superspeciality Hospital: Situated at 1/42 E, Shaheed Chandrashekhar Azad
Chowk, Vineet Khand, this hospital offers general medical services.

5.10. CENTER of Gomti Nagar,within a 15-minute walking distance.
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Schools:

M.R. Jaipuriya school & Management Institute.

Red Rose School

Spring Dale School:

Vibgyor International School

Annie Besant College of Engineering and Management
Central School

Hospitals:

Fordd Hospital

Mayo Hospital

Sahara Hospital: A multi-specialty hospital known for its comprehensive medical services.
Radius Joint Surgery Hospital: Specializes in orthopedic treatments and joint surgeries.
Rishi Hospital: Offers a range of medical services and patient care. Housing

Mask Hospital Gomti Nagar: Provides various healthcare services to the community.
Himalayan Hospital: Known for its medical facilities and patient care.

Chandra Super Speciality Eye Hospital: Specializes in ophthalmology and eye care
services.

Commercial Places:

5.11.

Singapore Mall: A popular shopping destination offering a variety of retail outlets, dining
options, and entertainment facilities.

Vikram Plaza: A residential and commercial complex equipped with basic facilities,
including medical dispensaries and health units. MagicBricks

Experio at Experion Capital: A commercial complex housing various shops and businesses.
Sahara Plaza, Patrakar Puram ,A commercial complex housing various shops and
businesses.

Anand Plaza, Patrakar Puram ,High End Showrooms of preticgious brands

Arohi Plaza , Patrakar Puram ,various small Local shops and vendors

15 Minutes DRIVE from center of GOMTI NAGAR

Shopping Malls:
Phoenix Palassio, Fun Republic Mall, Riverside Mall, Wave Mall, Singapore Mall

Bus Stand: Gomti Nagar Bus Stand: Situated roughly 1.5 km away, this bus stand
facilitates intra-city travel.

Railway Stations:

Gomti Nagar Railway Station (GTNR): Just 2 km from Husariya Chauraha, this station
serves the Gomti Nagar area and is currently under redevelopment. Wikipedia
Badshahnagar Railway Station (BNZ): Approximately 5 km away, this station connects
various local and long-distance trains.
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=  Public Parks:
= Janeshwar Mishra Park Dr. Ram Manohar Lohia Park Ambedkar Memorial Park
=  Gomti Riverfront Park

= Commercial Complexes:
= Experion Capital: Located in Vibhuti Khand, this modern shopping and business complex
features contemporary architecture and hosts numerous corporate offices and retail outlets.

= DLF My Pad: Situated in Vibhuti Khand, this commercial hub offers office spaces and retail
shops, catering to various business needs.

= Eldeco Corporate Chambers: Found at the beginning of Vibhuti Khand, this complex is
suitable for diverse commercial activities and is in proximity to major corporate centers.

= Levana Cyber Heights: Located in Vibhuti Khand, this well-constructed commercial
development serves as a central business district, housing prominent offices like BHEL,
Vodafone, and TCS.

= Universities and Colleges:
= IMRT Business School: Situated in Gomti Nagar, this institution offers a holistic 2-year
MBA program along with courses like BBA, BCA, B.Com, B.Com(H), B.Ed, and BTC.
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= Central Sanskrit University, Lucknow Campus: Located in Vishal Khand, Gomti Nagar,
this campus was established in 1986 and offers various programs in Sanskrit studies.
Central Sanskrit University

= Modern Girls College of Professional Studies: Found in Gomti Nagar, this college offers
professional courses in management and technology.

= Bitech Institute of Informatics: Located in Gomti Nagar, this institute provides courses in
information technology and management.

» Yash Raj Institute of Education & Management: Situated in Gomti Nagar, this institution
offers programs in education and management.

5.12. 30-Minutes Drive from Center of Gomti Nagar:

The Uttar Pradesh Vidhan Sabha, Chief Minister's Residence, Governor's House, and nearby
Industrial Areas:
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Historical Places:

Rumi Darwaza: Approximately 12 km from Husariya Chauraha, this iconic 60-foot tall gateway,
built in 1784, is a symbol of Lucknow's rich architectural heritage. Wanderlog

Bara Imambara: Located about 13 km away, this grand complex includes the Asfi Mosque, the
Bhulbhulaiya (labyrinth), and a stepwell, reflecting Mughal architecture.

Chota Imambara: Situated roughly 14 km from Husariya Chauraha, this monument, also known as
the Imambara of Hussainabad, is renowned for its intricate decorations and chandeliers.

Railway Stations:
Lucknow Charbagh Railway Station (LKO): Located about 13 km from Husariya Chauraha, it is
one of the main railway hubs in the city, offering extensive connectivity.

Bus Stands:

Kaisarbagh Bus Stand: Situated roughly 10 km away, this bus stand facilitates intra-city travel.
Alambagh Bus Stand: Approximately 14 km from Husariya Chauraha, this major bus terminal
offers inter-city and inter-state bus services.

Airport:
Chaudhary Charan Singh International Airport (LKO): Located about 21 km from Husariya
Chauraha, the airport is accessible via a 22-minute drive.

Major Business Nodes:

Vibhuti Khand, Gomti Nagar: Just 2 km away, this area is a prominent commercial hub housing
business centers like Levana Cyber Heights and Shalimar Titanium Corporate Park. CoworkingCafe
Experion Business Center: Located in Vibhuti Khand, this center offers modern office spaces and
is part of Lucknow's thriving business ecosystem. Property Kumbh

Levana Cyber Heights: Also in Vibhuti Khand, this commercial complex accommodates various
corporate offices and is known for its contemporary infrastructure.

Industrial Areas:

Agro Park Industrial Area, Kursi Road:
Location: Kursi Road, Lucknow

NadarGunj Industrial Area, Kanpur Road:
Location: Kanpur Road, Lucknow
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5.13. Demographic, Sustainability Aspects

5.13.1Demographics:

Gomti Nagar has a diverse and growing population, including:

* Middle and upper-middle-class families, professionals, and students.

* Government officials and corporate employees, as many administrative offices and IT
parks are located here.

*= Migrants from other parts of Uttar Pradesh and India, due to its educational institutions,
job opportunities, and modern lifestyle.

5.13.2. Environmental & Sustainability Aspects:

« Gomti River Conservation Efforts — Steps are being taken to improve water quality and
maintain green areas along the river.

o Green spaces like Janeshwar Mishra Park contribute to Lucknow's environmental
sustainability goals.

e Smart city projects promote energy-efficient street lighting, waste management
systems, and eco-friendly transportation.

5.14. Challenges & Urban Development Issues:

Despite its rapid growth, Gomti Nagar faces several urban challenges, including:

» Traffic congestion in key commercial areas.

= Waterlogging and drainage issues during heavy rains.

* Environmental concerns related to waste management and pollution.
* Housing affordability, as property prices and rents continue to rise.

5.15. Significance in Post-Pandemic Urban Resilience:

The COVID-19 pandemic highlighted the need for:

» Better healthcare infrastructure and emergency response systems.

*= Improved public transport and smart mobility solutions to reduce congestion.

* More sustainable and disaster-resilient urban planning strategies to handle future
crises.
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5.16. Impacts Of Covid-19 Pandemic:

»= 300+ containment zones in Gomti Nagar alone, highest among Lucknow sectors
» 20-39 age group accounted for ~38% of cases due to higher outdoor exposure
= High-density apartment complexes and gated colonies became micro-hotspots
= Delay in testing and healthcare access in peripheral sectors.
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Graph.-5.3 Age wise distribution of COVID -19 Patients in Gomti Nagar(2020-2021)
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During the COVID-19 pandemic, Gomti Nagar in Lucknow experienced significant impacts

across health, environmental, and economic sectors. Here's an overview of the key

developments:

5.17. Why Gomti Nagar Reported High COVID-19 Cases:

5.17.1. Higher Population Mobility & Affluence:

Gomti Nagar is home to working professionals, government officials, and business owners
who are more likely to travel, commute, or engage in public-facing roles.

Domestic help, deliveries, site visits, offices, and meetings continued even during partial
lockdowns, increasing exposure.

5.17.2. Dense Mixed-Use Pockets:

5.17.2.1. Though well-planned, certain areas (e.g., Gomti Nagar) have
vertical apartments, shopping complexes, banks, clinics, etc., bringing higher
footfall.
5.17.2.2. High-density apartments can facilitate virus spread despite
surrounding green
spaces.

5.17.3. Higher Testing & Reporting:
5.17.3.1. Due to better healthcare access, awareness, and income, residents
were more likely to:
Get tested when symptomatic.
5.17.3.2. Use private labs or hospitals.
5.17.3.3. This resulted in better case documentation, unlike underreported
cases in informal or low-income settlements.
5.17.4. Work-from-Home Doesn’t Apply to All:
Many residents were involved in essential services, site management, retail, and
consultancy—which required physical presence.
Educated population also meant children continuing school online while parents still went
out for work.
5.17.5. Social Gatherings & Complacency:
During unlock phases, Gomti Nagar hosted house parties, weddings, get-togethers, and
gym activities, contributing to micro-spreading.
Perception of safety due to good infrastructure may have led to complacency in following
SOPs.
5.17.6. Multiple Entry Points:
Gomti Nagar is well-connected via major roads (Faizabad Road, Shaheed Path, Railway, and
Airports), making it a transit-heavy and exposed zone.
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5.18.Surveys Analytical (survey questionares):
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Annexure-2 Google Survey Questionnaire By Author
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5.19.Residents’ survey analysis:

5.19.1. Daily Lifestyle & Behavior

A significant portion of respondents reported major lifestyle changes due to the pandemic,
including adapting to remote work and avoiding crowded places.
Many still experience difficulties and have not returned to pre-pandemic routines.

5.19.2. Public Space Usage

Public places like parks, malls, and markets are being used less frequently, with a clear shift toward
cautious and reduced movement in crowded areas.

5.19.3._ Pandemic Challenges

The most commonly cited challenges include:

e Mental stress & isolation

e Income loss

e Health access difficulties

e Economic and emotional challenges were more prominent than physical restrictions alone.

5.19.4. Transportation Preferences

e There's a strong shift toward private vehicles due to fear of infections.
e Public transport usage has declined, indicating a need for safer mobility solutions in urban
planning.

5.19.5._ Housing & Living Choices

Around half of the respondents are happy with their current home, but many expressed a desire
for greener, less crowded areas or have already moved.

5.19.6._Urban Planning & Infrastructure People now expect:

5.19.6.1. More green/open spaces

5.19.6.2. Better healthcare & emergency systems

5.19.6.3. Improved public transport

5.19.6.4. This shows rising awareness of urban resilience and preparedness gaps.

5.19.7. Digital Service Dependency

Over 80% of respondents now prefer or depend on digital platforms (shopping, telemedicine,
online work), suggesting the digital shift is long-term.
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5.19.8. Health Infrastructure & Preparedness

5.19.8.1. Most citizens feel the city is not fully prepared for future health crises.
5.19.8.2. There is a demand for policy improvements and healthcare upgrades.

5.19.9. Urban Concerns Post-Pandemic

Top concerns include:

5.19.9.1. Overcrowding

5.19.9.2. Public health infrastructure

5.19.9.3.  Job security

5.19.94. Transport issues

5.19.9.5. Reflects a holistic view of what people expect in a resilient urban environment.

5.19.10. Local Amenities & Institutions

Schools and hospitals are used regularly, but there is a demand for:

5.19.10.1.  Land affordability

5.19.10.2.  Variety in businesses

5.19.10.3. High-rise development
5.19.104. Local governance engagement
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5.20. Analytical Observations:

= GIS mapping revealed health facilities concentrated in a few zones

= Open spaces like parks remained underutilized during lockdown

= Road networks lacked provisions for non-motorized emergency mobility

= Gender-age pyramid confirmed that majority of cases were among mobile male population
= Smart services (e-governance, mobile health vans) were poorly distributed

5.20.1. Design Strategies Applied
A. Accessibility Redesign:

e 15-minute city model mapped to reassign facilities across walkable buffers
e Introduction of cycle tracks and e-rickshaw bays for emergency response

B. Flexible Zoning and Shared Spaces:

o Multipurpose land use to allow schools and offices to function as emergency hubs
e Zoning updates to permit community kitchens, PPE centers during crises

C. Digital Twin Integration:

« Real-time dashboards to track resource availability, case hotspots, and service disruptions
o GIS-based citizen feedback apps to crowdsource area-specific problems

D. Urban Voids to Urban Assets:

o Use of open grounds for modular vaccination, food, and testing camps
e Reprogramming green buffers as community-managed health spaces
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CHAPTER-6 : Comparing pre- and post-pandemic conditions of

Gomti Nagar Urban Planning

6.1._ Urban Planning & Land Use

Pre-Pandemic:

- Segregated land-use zoning (residential, commercial, institutional).
- High dependence on large-scale developments (malls, business parks).
- Lack of emphasis on walkability or mixed-use zones.

Post-Pandemic Inference:

- Need for mixed-use planning emerged to reduce travel and improve access to daily needs.

- Promotion of 15-minute neighborhood principles.
- Increased demand for decentralized services (small clinics, local markets).

6.2. Mobility & Street Design
Pre-Pandemic:

- Wide arterial roads dominated by private vehicles.

- Inadequate footpaths and non-motorized transport (NMT) infrastructure.
- Poor last-mile connectivity with limited public transport integration.
Post-Pandemic Inference:

- People preferred walking and cycling — raised need for pedestrian-friendly design.
- Low-traffic zones, green mobility corridors, and shaded walkways now essential.

- Demand for NMT priority lanes and complete streets approach.

6.3. Public Spaces & Open Areas

Pre-Pandemic:

- Public parks underutilized or poorly maintained.

- Commercial centers prioritized over community interaction zones.
Post-Pandemic Inference:

- Open, green spaces became vital for mental and physical health.

- Reclaiming underutilized land for parks and community gardens.

- Urban design must prioritize accessible, multifunctional open spaces with safety and

sanitation.

6.4. Housing & Community Planning
Pre-Pandemic:

- Focus on large apartment complexes and gated societies.
- Neglect of rental and affordable housing in planning policies.
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Post-Pandemic Inference:

- Importance of self-sufficient communities with proximity to amenities.

- Recognition of informal housing vulnerabilities — call for inclusive planning.

- Incorporate community courtyards, balconies, and semi-open spaces in residential design.

6.5. Smart Infrastructure & Digital Integration

Pre-Pandemic:

- Sporadic implementation of smart city components (surveillance, Wi-Fi zones).

- Public services not fully digitized.

Post-Pandemic Inference:

- Surge in remote work, telemedicine, online education — need for robust digital infrastructure.
- Demand for real-time urban management systems, e-governance, and IoT-based utilities.

- Public design must now consider tech-integrated amenities (e.g., smart kiosks, QR-based
access).
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CHAPTER-7: SWOT Analysis: Gomti Nagar — Urban Resilience &
Sustainable Planning

7.1. Strengths

1. Planned Urban Layout
Gomti Nagar was developed as a planned township with defined zoning, road hierarchy,
and infrastructure networks, making it easier to implement smart and resilient interventions.
2. Wide Roads and Open Spaces
The presence of wide streets, parks (like Janeshwar Mishra Park), and public open spaces
supports future green infrastructure, walkability, and social resilience.
3. Institutional and Administrative Hub
Hosts many government offices, IT parks, educational institutions, and healthcare facilities—
making it a regional economic and service center.
4. Smart City Integration
Under the Lucknow Smart City Mission, Gomti Nagar has been prioritized for digital
governance tools, surveillance systems, and improved civic services.
5. High Literacy and Awareness Levels
Residents generally belong to middle and upper-middle-income groups with good digital
access—making them more responsive to public health and civic policies.

7.2. Weaknesses

1. Uneven Infrastructure Development
Peripheral and Phase-2 areas of Gomti Nagar suffer from incomplete roads, drainage issues,
and irregular water supply, reducing overall resilience.

2. Inadequate Public Transport Penetration
Poor last-mile connectivity and insufficient public transit routes reduce accessibility,
especially for non-car users and vulnerable groups.

3. Lack of Disaster Preparedness Infrastructure
No integrated flood-risk mapping, emergency response plans, or dedicated disaster
shelters exist in most sectors.

4. Poor Solid Waste Segregation and Management
While collection exists, recycling, segregation, and composting infrastructure is weak and
mostly outsourced to informal systems.

5. Urban Heat Island & Lack of Tree Cover in Newer Sectors
Excessive concretization and low green cover in developing zones contribute to higher
surface temperatures and climate stress.
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7.3. Opportunities

1. Smart Infrastructure Expansion
Leveraging loT and data-driven systems for waste collection, water metering, energy use,
and traffic can increase urban efficiency and resilience.

2. Retrofitting Traditional Planning Elements
Integrating community wells, mixed-use development, shaded walkways, and courtyards
can enhance both heritage and sustainability.

3. Decentralized Water and Energy Systems
Rooftop rainwater harvesting, solar panels, and greywater recycling can be promoted at a
block level to reduce environmental stress.

4. Community-Based Resilience Programs
Formation of local residents’ welfare associations (RWAs) as partners in risk planning, early
warning systems, and health emergency preparedness.

5. Replication Potential
Success in Gomti Nagar can serve as a model for similar townships in other Tier-2 cities,
boosting policy experimentation and funding support.

7.4 Threats

1. Rapid and Unregulated Expansion
Horizontal growth and speculative real estate development risk overwhelming basic
infrastructure, especially in Gomti Nagar Extension areas.

2. Water Table Depletion and Seasonal Flooding
Over-extraction of groundwater and poor drainage in some low-lying pockets increases risk
of water stress and urban flooding.

3. Dependence on Centralized Governance
Limited participation of local communities in urban decision-making weakens response
flexibility during emergencies.

4. Digital Divide
Despite smart interventions, marginal groups (senior citizens, slum residents, migrant labor)
may get excluded from tech-driven solutions.

5. Climate Change & Pandemic Recurrence

Increased frequency of extreme weather events and the possibility of new pandemics
threaten long-term urban stability.
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CHAPTER-8: Combined Inferences:

8.1. Integration of Traditional and Smart Strategies Is Critical

o From Literature: Studies emphasize that resilient cities are those which combine
community-based traditional planning (like mixed land use, natural ventilation,
decentralized open spaces) with smart interventions (loT, Al, and GIS tools).

o From Case Studies: Singapore’s smart city framework and Bhubaneshwar’s people-
centric planning show that successful models balance technology with inclusivity and
heritage preservation.

o From SWOT: Gomti Nagar's planned structure allows scope for integrating walkability,
green zones, and digital systems, but lacks resilience mechanisms like disaster shelters or
early warning systems.

Inference: Future strategies must promote a hybrid urban model where local adaptability and
digital innovation coexist.

8.2. Resilience Requires Decentralized and Context-Based Planning

o From Literature: Top-down models fail without grassroots adaptation. Urban resilience is
strengthened when planning occurs at neighborhood scales with local participation.

o From Case Studies: Singapore’s precinct-level resilience hubs and Bhubaneshwar’s
ward-level mobility planning enabled rapid COVID response and recovery.

o From SWOT: Peripheral Gomti Nagar areas lack basic infrastructure and governance
attention, showing the need for decentralization in resilience planning.

Inference: Policies must support ward-level action plans, flexible zoning, and local governance
bodies (RWAs, urban volunteers) for effective urban transformation.

8.3. Infrastructure Alone Does Not Ensure Resilience

o From Literature: Multiple studies caution against equating urban infrastructure expansion
with resilience. Accessibility, inclusiveness, and redundancy are key.

o From SWOT: Gomti Nagar has wide roads and smart amenities in core zones, but outer
sectors lack connectivity, waste segregation, and emergency response systems.

« From Case Studies: Singapore's redundancy planning (backup systems for transport,
water, energy) increased urban reliability during disruptions.

Inference: Investment should focus not just on infrastructure, but also on its redundancy,
accessibility, and adaptability to crisis conditions.
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8.4. Public Health and Urban Design Must Be Interlinked

o From Literature: COVID-19 exposed how public health must be integrated into urban
form—through ventilation, density control, access to green spaces, and hygiene
infrastructure.

o From SWOT: Gomti Nagar's older sectors have better access to parks and clinics, while
denser extensions lack these facilities.

o From Case Studies: Both Singapore and Bhubaneshwar implemented health-responsive
design, like pop-up clinics, walkable access to facilities, and community health dashboards.

Inference: Urban design must now embed public health parameters—such as air quality,
hospital accessibility, sanitation, and stress-reducing environments.

8.5. Digital Governance Must Be Inclusive

o From Literature: Digital divide can worsen urban inequality if e-services don't reach lower-
income or non-tech-literate populations.

o From Case Studies: Bhubaneshwar’'s mobile-based services were successful due to
multilingual interfaces and community outreach.

o From SWOT: Gomti Nagar's digital interventions (e-governance, surveillance, service
tracking) are strong in core areas but inaccessible in outer sectors or to older populations.

Inference: Digital strategies must be designed for inclusivity, with offline backup services, public
access points, and local language support.

8.6. Climate-Sensitive and Water-Resilient Planning Is Urgent

o From Literature: Urban resilience must now incorporate flood management, heat stress
mitigation, and groundwater recharge strategies.

o From Case Studies: Singapore’s ABC Waters Program and Bhubaneshwar’s Blue-Green
Infrastructure Strategy demonstrate the value of combining urban water systems with
public space.

o From SWOT: Gomti Nagar has stormwater drainage but lacks permeable surfaces,
rainwater harvesting networks, and water-sensitive open space design.

Inference: Resilient urban futures require climate-integrated planning, especially water
conservation and flood-risk reduction in masterplans.
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8.7. Community Participation Enhances Long-Term Resilience

o From Literature: Urban systems recover better when residents are involved in planning,
monitoring, and emergency response.

o From SWOT: Gomti Nagar lacks formal mechanisms for public engagement in urban
governance or disaster preparedness.

o From Case Studies: Bhubaneshwar created neighborhood-level resilience groups, and
Singapore promoted “community champions” in crisis zones.

Inference: Future strategies must institutionalize public engagement through RWAs, youth
volunteers, and local planning cells.
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CHAPTER-9: Policies & Proposals:

9.1

Policy Recommendations:

This policy brief outlines a comprehensive framework to strengthen urban resilience in a post-

pandemic world, using Gomti Nagar (Vinay Khand) as a case study. The goal is to integrate health,

environmental sustainability, and decentralization into everyday urban life through planning,

design, and governance tools.

Policy Area

Key Provisions

9.1.1

9.1.2

9.1.3

9.1.4

9.1.5

9.1.6

. Urban Planning & Land Use

15-Minute Neighborhood Zoning
Decentralized Service Nodes
retail.

Flexible Land-Use Codes

. Resilient Housing Design

Flexible Residential Units
Affordable Housing Models
Green Retrofitting

. Environmental Infrastructure

Urban Heat Mitigation
Water Management
Infrastructure Independence

. Mobility & Public Space Design

Active Mobility
Public Space Flexibility
Healthy Streets
. Health Infrastructure Integration

Distributed Health Access
Urban Health Emergency Overlay
Mental Health Zones

. Governance & Implementation

Decentralized Governance Cells
Urban Resilience
Live Resilience Dashboard

Daily essentials accessible within 800m of all residences.
Satellite hubs within neighborhoods for education, healthcare, and
Adaptive reuse of public buildings for emergency use.

Modular units with isolation facilities.
Cooperative housing and rental caps during crises
Solar panels, shaded balconies, and passive ventilation.

Tree coverage mandates, cool roofs, and shaded streets.
25% plot permeability, bioswales, and rainwater harvesting.
Solar backup and greywater systems in new buildings.

2.5m footpaths, 1.5m cycle lanes, last-mile e-rickshaw hubs.
Parks must host farmer markets and mobile health units.
Urban furniture, hygiene stations, and shaded nodes every 500m.

Public health points within 500m of each home.
Integrated into city zoning plans.
Quiet spaces and mental wellness signage in public spaces.

Ward Resilience Units (WRUs) with citizen reps.
Fund For emergency health and infrastructure needs.
Open-data tool tracking air, services, and emergency response.
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9.2. Proposals Strategies:

9.2.1 For New Developments: Post-Pandemic development Strategy:

= Zero Carbon : First & important Goal is to have zero carbon emissions city.

= Design Around Nature: Instead of starting with buildings, plan the city using the landscape
as the main framework. This landscape should do many things at once and act as the "heart"
that connects everyone to everything. This approach makes the city better for people, the
environment, and business.

= Use Simple, Smart Design: Start with basic design choices like how buildings are
positioned (orientation), how close together they are (density), and their shapes (form).
These cost the least but help a lot in reducing energy use and creating green spaces.
Orienting buildings correctly helps with shade and wind flow.

= Build Sustainability In From the Start: Have a clear plan early on with specific goals for
being sustainable, like aiming for 100% renewable energy and 100% water recycling. Make
sure everything related to water, energy, food, and waste is linked and works together.

= Make it Easy to Walk and Move Greenly: Design the city to be car-free for residents, with
cars mostly staying on a main road or in special solar parking areas. Use the extra space for
lots of walkways, and add dedicated tracks for cycling, electric buggies, and self-driving
electric shuttles. Walkways should be shaded and connect easily to other green transport.

= Grow Food Locally: Include various ways to grow food right in the city, such as community
gardens, bio domes, vertical farms, and farms using salty water (biosaline agriculture). These
farms can be linked to the city's energy, water, and waste systems. Using technology like Al
helps grow better food with less environmental impact. Growing food also helps bring
people together and teaches children.

= Be Ready for Challenges (Resilience): Design the city to keep a good quality of life even if
there are future problems or stresses. Use natural systems like green areas and water
features (blue infrastructure) to help. Make it a "sponge city" that captures, stores, cleans,
and reuses rainwater using things like rain gardens and permeable sidewalks. Design also
helps create a cooler climate within the city and reduces dust.

= Connect Everything with Technology: Use technology like smart sensors and the Internet
of Things (loT) throughout the city's systems (energy, water, waste, etc.). This makes services
more efficient and intelligent. Sensors collect real-time data to improve how things work,
and Atrtificial Intelligence (Al) can predict needs. The city acts like a "living lab" that learns
and improves.

= Create Different Areas and Attractions: Plan for specific areas (hubs) for where people
live, learn, work, visit, and get medical care. Include things that attract visitors, like
ecotourism and medical tourism facilities. The city itself can be an educational attraction by
showing off its sustainable features.

= Boost a Green Economy: Create jobs, especially in environmentally friendly technology.
Have a special place (a green-tech hub) for companies working on urban tech related to
food, energy, water, and waste. Use the city's systems to help businesses develop
sustainable solutions. The city could even produce and export more renewable energy than
it uses.
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RESIDENCIAL UNITS

GREEN ARTERIES .

BELTS ALONG THE CITY \]

NATURAUMANMAD |
CENTRAL WATER BOD

TO CREATE BIO-PHILIC ENVIRONMENT

INDUSTRIAL

RING ROAD

Fig.-6.1 Proposal Master Plan For New Development

9.2.2 Concept:

» The multifunctional central landscape is the heart of the city, promoting a carbon free
healthy living environment & enabling a walkable city fully integrated with alternative modes
of green transport.

* A landscape that features community gardens to promote social engagement are also great
educational tools for children.

* The landscape is integrated with water sensitive urban design, green & blue infrastructure to
create a resilient & livable city.

» Passive design strategies such as orientation, density and form require the least financial
investment yet provide the highest environmental gains.

» The multi-functional central water and green space will enhance resilience & livability to
create a sponge city that promotes social engagement and also creating variation of habitats
for other creatures.

*» Food, energy & water farms are integrated within the green spine to provide security &
green economy.

* New building typologies should be introduced that will enhance quality of life, resilience &
social engagement can be integrated in the heart of the city.

* Industrial area are situated on outer belt of the city with easily integration with 30-miutes
driving from core of the city.

» Each daily essentials like offices/parks/school/colleges/ cultural centers are in 15-min. Walk
or via 15-min transport system.
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The landscape is the heart and social
glue to the entire development
connecting residents and workers to all
the amenities through its green arteries
within minutes. The multifunctional
landscape is designed to maximize the
promotion of biodiversity, health,
wellbeing, whilst creating a vibrant,
resilient social neighborhood.

Fig.-6.2 GREEN CORRIDOR

The planning of the city is optimized through
orientation to reduce energy demand whilst
providing optimal shading for walkways within
residential

clusters as well as optimum wind flows.

The highest density is optimized to be adjacent to
the heart of the development. This will reduce
walking

distances for majority of population whilst
promoting a more inclusive and connected
community. The mixuse

areas are also strategically located to reduce the
walking distances for majority of the residents.

Fig.-6.3 ORIENTATION & DENSITY
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The landscape is integrated with water

sensitive urban design to create a

resilient and liveable city. The CENTRAL water body
can natural as per site or artificially created and
arteries are an integrated system that

work as a network for storm water management as
both retention and infiltration.

Fig.-6.4 WATER SENSITIVE URBAN DESIGN

Vehicular access is limited to the ring
road and solar car park farms which are
optimised to further reduce the walking
distances for residents to their homes.
Electric charging stations and reduced
energy costs will promote the use of
electric vehicles

Fig.-6.5 WALKABILITY AND LIMITED VEHICULAR ACCESS

e \/EHICULAR ROADS
e NMT/EVs ROADS
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CHAPTER-10. CONCLUSION:

The COVID-19 pandemic was not just a health crisis—it was a turning point for urban planning
and governance. It exposed the fragility of even well-developed cities and emphasized the urgent
need to rethink how we build, manage, and sustain our urban environments. In this context, Gomti
Nagar, as a planned urban township of Lucknow, offers both a challenge and an opportunity.
While it possesses a relatively strong physical framework, the gaps in resilience, inclusivity, and
preparedness became evident during and after the pandemic.

This thesis undertook a systematic exploration of how Gomti Nagar can evolve into a more
resilient, adaptive, and sustainable urban system through a Hybrid Urban Resilience Model
that integrates traditional planning practices with smart city strategies. The research combined
secondary data from official sources, planning documents, and spatial analysis with primary
insights gathered through resident surveys, field observations, and expert interviews.

The findings underscore the need for multi-scalar and multidisciplinary planning solutions. Issues
such as inadequate disaster preparedness, poor last-mile connectivity, underutilized green spaces,
and limited digital access for vulnerable populations are critical barriers. At the same time, Gomti
Nagar benefits from a sound urban layout, civic awareness, and inclusion in smart city initiatives,
making it an ideal ground for implementing forward-looking strategies.

The research concludes that no single approach is sufficient. Instead, a blended framework that
respects local context while leveraging modern technologies can create cities that are both high-
performing and humane. Traditional Indian urban principles such as mixed-use zoning, walkability,
community cohesion, and decentralized infrastructure can coexist with innovations like GIS-based
monitoring, loT-enabled services, e-governance, and data-driven planning.

Moreover, Gomti Nagar's transformation into a resilient city can serve as a pilot model for
similarly structured Tier-2 and Tier-3 cities across India. The thesis recommendations—spanning
transport planning, green infrastructure, digital inclusion, water management, and institutional
reforms—are designed to be scalable, replicable, and realistic.

In conclusion, building urban resilience is not a one-time intervention but a continuous, evolving
process. The post-pandemic era demands cities that are not only smart but also sustainable,
inclusive, and future-proof. Gomti Nagar, with the right strategic vision and participatory
governance, can become a leading example of how Indian cities can rise stronger from a crisis,
ensuring a higher quality of life for all its residents.
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12. ANNEXURES:

[1]

Methodology Flow Chart (prepared by Author)

Questionnaires: Answer “yes”/”"no”/major Adjustments/Minor Adjustments

[2]

3]

[4.]

[6.]

[5]

Survey Questionnaires:
a) Did the COVID-19 pandemic affected your daily lifestyle?
b) Did the pandemic change how you use public spaces like parks, markets, and malls?
c) Did you faced the challenge due to the pandemic?
d) Did the pandemic influenced your transportation choices?

Survey Questionnaires:
a) Did the pandemic change your housing or living preferences?
b) Has your perception of urban planning and infrastructure changed after the
pandemic?
¢) do you use digital services (online shopping, telemedicine, remote work) compared
to before the pandemic?
d) Do you feel that your city is prepared for future health crises or pandemics?

Survey Questionnaires:
a) Has the pandemic influenced your social interactions and community participation?
b) Does local news affect your decisions at work/home?
c) Do the children around your area use the nearest school?
d) Do you prefer going to the hospital near your area?

Survey Questionnaires:
a) Can you afford to buy land here at your current Residencial location?
b) Have you ever thought of having high-rises Buildings here?
c) Have you tried increasing options for your work here?
d) Have you ever wanted a variety of business options around you?

Survey Questionnaires:
a) Do you use all types of public transportation facilities available here?
b) Does local news affect your decisions at work/home?
c) Do you always follow one route to come this place?
d) Do you feel a more Green environment is needed here?
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