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ABSTRACT

Retrospecting SMART City Principles with Respect to Vedic Wisdom: A Case Study
of Varanasi

The SMART City paradigm, centered around sustainability, mobility, accessibility,
resilience, and technological advancement, represents a transformative vision for
contemporary urban development. However, this framework often marginalizes
indigenous planning traditions that have historically shaped harmonious and resilient
urban environments. This research retrospectively examines the principles of SMART
city planning through the integrative lens of Vedic wisdom, employing the sacred and
historically rich city of Varanasi as a representative case study.

Varanasi, with its uninterrupted civilization continuum and deeply rooted spiritual and
ecological systems, offers an invaluable template for understanding alternative models of
urbanism. The study investigates Vedic planning doctrines such as Vastu Shastra, Pancha
Mahabhuta (five-element theory), sacred geometry, and traditional water systems,
highlighting their implicit alignment with contemporary SMART goals like energy
efficiency, resource optimization, and inclusive governance. Through a mixed-methods
approach combining textual analysis, spatial mapping, stakeholder interviews, and policy
review, the research delineates the convergence and divergence between modern SMART
interventions in VVaranasi and its traditional urban fabric.

Findings underscore the potential of Vedic principles to augment modern SMART city
strategies by embedding cultural continuity, ecological harmony, and spiritual wellbeing
into urban design. The study advocates for a reimagined SMART city framework—one
that is not only technologically efficient but also philosophically rooted and culturally
adaptable. In doing so, it proposes a hybrid urbanism that synthesizes digital innovation
with ancient wisdom, offering a scalable model for sustainable city-making in the Indian
context and beyond.
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Chapter 1: Introduction

Introduction: SMART City Principles and Vedic Wisdom
Interconnecting modernity and tradition

1.1 Definition of SMART Cities:

SMART cities are urban areas that utilize digital technology to enhance performance in
various sectors, such as energy, mobility, and governance. This definition incorporates
the principles of sustainability, resilience, inclusivity, and interactivity, fostering an
environment where technology meets the needs of its citizens effectively and responsibly.

1.1.2 Overview of Vedic Wisdom

Vedic wisdom, originating from ancient Indian scriptures, encompasses principles of
sustainability, harmony with nature, and ethical governance. It promotes community-
oriented development, emphasizing social and environmental responsibility, blending
spiritual growth with pragmatic concerns for urban living.

1.1.3 Relevance of Vedic principles in modern urban planning

Incorporating Vedic principles into urban planning can lead to more holistic approaches
such as sustainable resource management, community engagement, and resilience to
climate change. The application of such wisdom fosters a sense of belonging and cultural
identity, enhancing the quality of urban life.
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Foundations and Objectives:

Concept Overview

Introduce the fundamental concepts of SMART city initiatives focused on sustainable
urban development through technology, governance, and community participation.
Explore the essence of Vedic wisdom, emphasizing ancient Indian philosophical
teachings that advocate harmony with nature, sustainable living, and holistic human
development.

Purpose of Integration

Explain the rationale for merging modern SMART city principles with Vedic wisdom to
address contemporary urban challenges innovatively and sustainably, blending
technology with tradition for resilient and culturally rich urban ecosystems.

The Confluence of Tradition and Modernity:

Defining Smart Cities

Smart cities integrate technology and data to enhance urban living, addressing challenges
like sustainability and efficiency; however, a singular definition remains elusive due to
varying local contexts and priorities.

Varanasi: A Living Ancient City

Varanasi, one of the world's oldest continuously inhabited cities, carries a rich spiritual
and cultural heritage; its urban fabric reflects centuries of tradition, posing unique
considerations for smart city initiatives.

Bridging the Gap: Vedic Wisdom and Modern Urban Planning

This presentation explores how the ancient Vedic wisdom can inform and enrich the
development of smart city principles in Varanasi, ensuring that technological
advancements align with its cultural identity.

Vedic Wisdom: Guiding Principles

1. Embracing the Vedic emphasis on environmental stewardship and sustainable
living to create a balanced ecosystem.

2. Prioritizing community well-being and social cohesion by promoting inclusivity
and equitable access to resources.

3. Adopting the Vedic values of integrity, transparency, and accountability in all
aspects of governance and development.

4. Promoting physical, mental, and spiritual health, creating a harmonious and
fulfilling urban experience.
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SMART City Vision: Reimagining Varanasi

e The Smart City Mission seeks to improve infrastructure, promote sustainability,
and enhance citizen services.

e Leveraging technology to create efficient systems for traffic management, waste
disposal, and public safety.

e Empowering residents through participatory governance and providing access to
real-time information.

e Implementing eco-friendly solutions to preserve the city's environment and
cultural heritage for future generations.

1.2 Need of Study:

In the age of rapid urbanization and digital transformation, the SMART City Mission
represents a significant shift in how Indian cities are being planned and governed. While
these initiatives aim to improve infrastructure, enhance mobility, and increase
sustainability through the use of modern technologies, they often rely heavily on
globalized planning templates that may not fully account for the cultural, spiritual, and
ecological specificity of Indian cities especially heritage cities like Varanasi.

Varanasi is not merely a physical settlement but a living embodiment of spiritual,
environmental, and architectural harmony. Its traditional urban structure, deeply
influenced by Vedic philosophies and sacred geometry, has allowed it to sustain both
material and metaphysical dimensions of life for centuries. However, contemporary
SMART city interventions, though technologically forward-looking, often disrupt or
overlook these time-tested indigenous patterns.

There is a critical need to reassess and reinterpret modern urban strategies in light of
Vedic wisdom, particularly to ensure that development remains not just efficient, but also
ethical, inclusive, and ecologically balanced. Such a reevaluation is vital for cities like
Varanasi, where the stakes involve not only infrastructure but also intangible heritage,
sacred geography, and civilizational continuity.
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This study is necessary to:

Bridge the epistemological gap between indigenous knowledge systems and
contemporary urbanism.

Prevent the erasure of cultural memory in the name of development.

Develop an alternative, pluralistic framework for SMART cities—one that is
rooted in context, tradition, and sustainability.

Offer insights to urban policymakers, planners, and scholars on how Vedic
principles can be harmonized with 21st-century aspirations for livable and
resilient cities.

By retrospecting SMART city principles through the lens of Vedic wisdom, this research
contributes to the growing discourse on decolonizing urban planning, and presents a
culturally informed vision for future cities that are not only smart in infrastructure but

wise in spirit.
1.3  Aim
» This presentation aims to explore the intersection of SMART City principles and
Vedic wisdom, using Varanasi as a case study.
» Varanasi, one of the oldest cities in the world, embodies a rich cultural heritage
and wisdom that can inform modern urban planning.
1.4 Objective
1. To understand the SMART city framework and its objectives for urban
transformation.
2. To explore Vedic wisdom in the context of city planning, sustainability, and
governance.
3. To integrating traditional knowledge with modern technology-driven urbanization.
15 Research Questions
1. What traditional Vedic practices have influenced Varanasi’s development over the
centuries?
2. How do SMART city principles align with Vedic wisdom in urban planning?
3. What are the key challenges in implementing a SMART city model while

retaining traditional values?
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1.6 Methodology:

The study employs a qualitative research methodology, including case study analysis,
literature review, and field observations. Data is collected from various sources, including
academic journals, government reports, and local interviews.

Research Design
This study follows a qualitative research approach, combining historical analysis with
contemporary urban planning case studies.

Data Collection Methods

Primary Data:

Field visits to Varanasi to observe infrastructure developments.

Interviews with urban planners, historians, government officials, and local residents.

Secondary Data:

Review of government reports, Smart City Mission policies, and urban planning
documents.

Analysis of Vedic texts related to city planning, sustainability, and governance (eg. Vastu
Shastra).

Academic research papers and case studies on urban development and heritage
conservation.

Data Analysis

Comparative analysis of Vedic urban planning principles with SMART city
objectives.

Analysis of qualitative data from interviews and field observations.

Case study approach focusing on key initiatives in Varanasi, such as the Ganga
rejuvenation project, waste management, and heritage conservation.

14



Methodology: Qualitative-Analytical Approach

1. Employing a qualitative research design focusing on literature review, case study
analysis, and comparative assessments

2. Gathering data from academic sources, government reports, and urban planning
documents to understand Varanasi's smart city projects.

3. Analyzing case studies through the lens of human + collective intelligence
ensuring citizen engagement and inclusivity in development.

4. Utilizing a framework combining Vedic principles with modern urban strategies
to evaluate Varanasi's progress and challenges.

5. Assessing the alignment between technological advancements, cultural
preservation, and the overall societal well-being in the city.

Data : Secondary
Research collection Primary Data. Data
Framework Qualitative .
Development Analysis Data Analysis

Researching the intersection of urban development and ancient insights

Research design:

The research employs a qualitative approach, combining case study methodology with
thematic analysis to dissect the intersections between SMART city initiatives and Vedic
wisdom in Varanasi, offering comprehensive insights into the urban landscape.

Data collection methods:

Primary data is collected through interviews with local stakeholders, including urban
planners, community leaders, and citizens, alongside secondary data drawn from existing
reports and studies focusing on urban initiatives and Vedic teachings.

Analytical framework used:

An integrative analytical framework is implemented, combining urban studies theories
with Vedic philosophies, allowing for an expansive evaluation of how these two fields
can inform and enhance urban planning practices, emphasizing compatibility, synergies,
and conflicts.

Literature Review:
Analyzing scholarly articles, government reports, and ancient texts to understand the
convergence of Vedic principles and smart city concepts.

Case Study Analysis:
Examining specific projects under the Varanasi Smart City initiative to assess their
alignment with Vedic wisdom.

15



Field Observations:
Conducting on-site visits to gather qualitative data on the implementation and impact of
smart city projects.

Stakeholder Interviews:
Engaging with urban planners, local authorities, and residents to gain insights into the
planning and execution processes.

1.7

1.8

Challenges and Opportunities:

Navigating the delicate balance between preserving the city's cultural heritage and
embracing modern technologies.

Addressing resource constraints and ensuring equitable access to services for all
residents

Building community support and fostering a shared vision for the Smart City's
future

Embracing continuous innovation and adapting to evolving technologies to create
a smarter and more sustainable VVaranasi

Scope:

This study aims to explore the intersection of modern urban planning ideals, as embodied
in the SMART City Mission, and traditional Indian knowledge systems rooted in Vedic
philosophy. By focusing on Varanasi—a city that embodies an organic integration of
sacred geography, socio-cultural cohesion, and environmental symbiosis—the research
seeks to uncover how ancient urban principles can inform, critique, or complement
contemporary SMART city strategies.

The scope of this research includes:

Analytical Framework: The study critically examines five core SMART city
pillars—Sustainability, Mobility, Accessibility, Resilience, and Technology
(SMART)—in the context of their implementation in Varanasi. These are then
juxtaposed with Vedic urban principles derived from texts such as Vastu Shastra,
Rig-Veda, Manusmriti, and other classical sources.

Geographical Boundaries: The focus remains on key zones of Varanasi where
SMART city projects have been implemented or proposed—especially around the
Kashi Vishwanath Corridor, Ghats, and old city core. These are compared to the
historical spatial arrangements of the city, considering sacred mandalas,
pilgrimage routes (parikramas), and water bodies like kunds and the Ganga.
Temporal Scope: The study adopts a retrospective and contemporary lens—
assessing traditional models (pre-colonial and early-modern Varanasi) alongside
the 21st-century developments under the Indian government’s SMART Cities
Mission (launched in 2015).

Thematic Depth: The research engages with themes such as urban sustainability,
environmental ethics, sacred ecology, community participation, heritage
conservation, and spiritual infrastructure—topics often underrepresented in
mainstream urban discourse but deeply embedded in Vedic traditions.
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Methodological Scope: The study integrates qualitative research methods—
textual and iconographic analysis, semi-structured interviews with urban planners,
traditional architects (sthapatis), and local stakeholders, along with spatial
documentation through mapping and field surveys.

While the study is centered on Varanasi, the insights generated aim to offer a broader
conceptual framework that may be adapted to other Indian cities seeking culturally rooted
and environmentally attuned models of smart urbanism. The research is not intended to
reject technological advancement but to propose a complementary paradigm where
ancient wisdom and digital futures co-evolve in harmony.

1.9

Limitation:

Subjectivity in Interpretation: Vedic wisdom is often interpreted differently, which
may lead to variations in analysis.

Limited Documentation: Ancient Vedic town planning principles are not always
documented in a structured format.

Evolving Urban Challenges: Varanasi’s modernization is an ongoing process,
making it difficult to draw definitive conclusions.

Stakeholder Differences: Perspectives of policymakers, historians, and local
residents may vary, influencing the study’s findings.
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Chapter 2.  Literature Study

The literature underscores the importance of integrating cultural heritage into urban
development. Studies highlight the blend tradition with modernity, emphasizing the city's

focus on heritage conservation, sustainable practices, and community engagement .
O Review of existing literature on SMART Cities.
O Analysis of Vedic principles relevant to urban development.
U Comparison of case studies from other cities.

2.1

Literature Review: Key Concepts (Foundational Knowledge)

SMART City Principles

Review scholarly and policy sources defining SMART city dimensions including
sustainability, technology integration, efficient governance, smart infrastructure, and
citizen engagement.

Vedic Wisdom Themes
Examine classical sources illustrating principles such as ecological balance, social
harmony, spiritual well-being, and ethical living embedded in Vedic literature.

Interdisciplinary Insights
Analyze existing studies on blending traditional knowledge systems with modern urban
development strategies for inclusive and sustainable growth.

2.2

Bridging Ancient and Modern Wisdom

Reviewing existing literature on smart city development focusing on
sustainability, technology integration, and community engagement.

Examining Vedic texts and related scholarly work to extract principles applicable
to urban planning, governance, and ethical considerations.

Synthesizing relevant insights to develop a comprehensive framework for
assessing Varanasi's smart city initiatives effectively.

Analyzing case studies of cities that have successfully integrated traditional
knowledge into modern urban settings for inspiration.

Identifying synergies and contrasts between contemporary urban theories and
Vedic insights, particularly regarding holistic living.

Analyzing case studies of cities that have successfully integrated traditional
knowledge into modern urban settings for inspiration.

18



e Synthesizing relevant insights to develop a comprehensive framework for
assessing Varanasi's smart city initiatives effectively.

2.3 Timeline for Vedic Civilizations' evolution

-10,000 6,000 -4,000 -2,000 900

g -600
r— I [ — l —>
Creation of Earth | [ Composition of Vedas | Composition of Upanishads |
-4,500,000,000
100,000 Pandav [ Magadha l Pradyot ]
Creation of Earth Homo sepaians
-3,000,000.000 Mahabharat War
-140,000,000 Meherghar-
o 600,000 Earliest exacaveted Shri Ram
Indian Plate
Last phase Hindu site
starts moving Parashuram
of formation Shri Krishna
north
I of Himalays 1

VEDIC CIVILIZATION (10000 - 3000B.C.)

India is country which passes huge ancient knowledge in the form of Vedas.
"Vedas“means knowledge. They describe the study of basic meaning, type and form of
our ancient knowledge and wisdom.
There are four Vedas in ancient wisdom.

O Rig-Veda - Termed as stuti of gods.

0 Sama-veda - Describes about how to pronounce mantras.

O Yujur-veda - It describes how to perform Yagya.

U Athra-veda - It describes art of living..
Vedas are further divided in various branches and Vastu Shastra is one of them. It
comes from Sthapatya Veda- where sthaptya means to establish and VVeda means
Knowledge therefore.
“Vastu can be defined as knowledge of establishment"

2.4  The Caste System

There are lots of ancient texts related to different fields right from language, grammar,
drama, play, poetry, art and various branches of science, physics, chemistry, medical,
engineering, vastu, geology etc.

Cosmic: Related with creation of universe, heavenly bodies, sun, moon, stars,
constellation etc. It is also termed as astronomy.

Astrology - Effect of cosmic bodies on human

Geology - It deals with character of soil.

Geography - It deals with basic physical structures of earth
like hills, rivers.

Sociology - It deals with social aspects of society.
Brahmins - Intellectual

Kshtriyas - Administrator

Vaishyas - Businessman

Shudras-  Servants

19



BHRAMIN

Priests, Academics
KSHATRYIA
Warriors, Kings
VAISHYA
Merchants, Landowners
SUDRA
Commoners, Peasants, Servants

UNTOUCHABLES

Outcast-Out of Caste. Street sweepers, latrine cleaners

2.5  Foundations for further exploration
2.5.2 Review of existing literature

A comprehensive review is conducted on urban studies literature that engages with topics
such as sustainable development, smart technologies, and cultural heritage, alongside
Vedic philosophies emphasizing social equity and environmental stewardship, promoting
a cross-disciplinary conversation

2.5.3 Key theories and models

The study touches upon various urban planning models such as the Smart City
Framework and sustainable development theories while juxtaposing them with Vedic
concepts of community governance and ecological balance, creating a fertile ground for
innovative solutions.

2.5.4 Gaps in current research

Identifiable gaps in literature reveal a lack of empirical studies focusing on integrating
historical wisdom within the modern context of urban planning, highlighting the
opportunity for further inquiry into the harmonious co-existence of technological
advancement and traditional knowledge

20



2.6 SMART City Framework
SMART city planning is based on five key principles

Principle Description

Clearly defined objectives for city development

S — Specific (e.g., traffic reduction, clean energy, smart governance).

Performance indicators to track progress

M —Measurable (e.g., air quality monitoring, digital connectivity).

A — Achievable  Realistic, scalable, and practical goals for urban growth.

R — Relevant Addressing citizen needs like safety, healthcare, and infrastructure.
T —Time-bound  Setting deadlines for implementation and progress tracking.

2.7 Core Principles of Vedic City Planning

Principle Description
Dharma (Ethical City planning should follow moral and ethical values, ensuring justice,
Governance) equity, and harmony in society.
Vastu Purusha The city layout is based on a cosmic energy grid, aligning urban spaces
Mandala with nature and the cosmos.
Pa_nchmahabhuta Cities should be designed with earth, water, fire, air, and space in
(Five Elements )
balance, ensuring natural harmony.
Balance)

Mandala Planning Cities are divided into square or circular grids, with key landmarks at
(Sacred Geometry)  energy-rich locations.

Cities have zones for administration, markets, residences, temples, and

Hierarchy of Spaces gardens, ensuring order and efficiency.

géz?l;?sgle Water harvesting, eco-friendly construction, green spaces, and natural
Management drainage systems are integral to city planning.
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A variety of sacred and ancient texts of India make references and elaborations on Vedic
city planning, design, and architecture.

Sastra

Sthapatya Veda (part of Atharva

Veda)

Smriti Shastra

Vaastu Shastra

Arthashastra

Mansara Shilpa Shastra
Rig Veda
Vastu Shastra, Priccha,

Manasollasa, Prasadamandana,
Shilparatnam

Vastu Shastra endorses 5 town
shapes

Vastu Purusha mandala

Aspect

Layout of a city

Street layouts (micro and macro)

Treatises on architectural planning, construction, and design;
Matters related to site selection, site planning and orientation;
Quality of soil, water resources, planting of trees and groves

Environmental management

Gram Vidhana and Nagara Vidhana

Advanced Vastu Shilpa

Treatise on architecture and planning based on Vedic hymns

Chandura — square
Agatara — rectangle
Vritta — circle

Kritta vritta — elliptical
Gola vritta — full circle

Design according to the principles of sacred geometry based
on cosmological theories

2.8  Structural Elements of a Vedic City

1. Nagara (City Layout)

The city is designed in a concentric or grid pattern.
Main roads (Rajmarga) and secondary streets (Mahamarga) are well-defined.
The city has a central administrative and spiritual area (Brahmasthana).
2. Rajmarga (Main Roads & Transportation)
Roads are aligned east-west and north-south to ensure proper ventilation and sunlight.
Processional routes for festivals and king’s movements are predefined.
3. Kalyani (Water Management Systems)
Stepwells, tanks, and reservoirs are placed to ensure water conservation.
Sacred rivers and lakes are preserved for ecological balance.
4. Agrahara (Residential Planning)
Different zones for Brahmins (priests), Kshatriyas (warriors), Vaishyas (merchants),
and Shudras (workers) ensure social harmony.
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Houses are built with natural materials like clay, stone, and wood for sustainability.
5. Devayatan (Sacred Spaces & Temples)

Temples are built at energy-rich spots (Navagraha alignment).

Shiva, Vishnu, and Devi temples are at cardinal points for spiritual balance.

2.9 Integration of Vedic Wisdom in Urban Planning

Integrating Vedic wisdom into urban planning fosters a more sustainable and equitable
urban environment. This includes promoting green spaces, community-centric designs,
and participatory governance. Case studies illustrate successful integrations that lead to
increased citizen satisfaction and environmental stewardship.

2.10 Literature Study -1
UJJAIN CITY, INDIA

O Ujjain city has a settlement pattern spread along the transport routes like railways
& roads, and river.

The growth of the city is in linear and wedge- shaped pattern (sacred geometry).
The city follows the Hoyt sector model theory because the settlement pattern of
the city is along the railway line.

The city is connected to major nodes in the region through five radial roads and a
broad-gauge railway line to Bhopal.

The city features wide, straight streets arranged in

a grid pattern.

o0 O OO
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1.Vishnu temple

2.Shiva temple
3.Monasteries and gardens
4. Town offices

Dandaka (8% ) (rectangular or square layout with parallel streets)

Dandaka type of town plan provides for two main entrance gates generally
adopted for the formation of small towns and villages.

The village offices being located in the east.

The female deity of the village or the chama devata will generally be located
outside the village.

The male deities in the northern portion.

Grid roads

It is usually a rectangular or square

Its streets are straight and cross each other at right angles.

Streets at extremes have single row of houses and streets at center are lined with
double row of houses.

Town offices and panchyat are located in the eastern portion of the town.

This type of town isconsidered auspicious for Brahmins. It may
containl2,24,50,108,0or 300 Brahmin families.

Eg .~ Ujjain City, India
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2.11 Literature Study —2

SRIRANGAM TOWN OF TAMIL NADU)

a

oL 0 0O O

0 0O DOOo

Srirangam is a neighbourhood in the city of Tiruchirappalli in the Indian state of
Tamil Nadu.

A river island, Srirangam is bounded by the Kaveri River on one side and its
distributary Kollidam on the other side.

This small Indian city has over 2500 years of known history where expansions
and colonization have taken place.

The urban form of Srirangamis followed by Sarvatobhadra in Manasara and
enriched with the ideology and the culture of Sri Vaishnavism.

The city centre has remained true to the original design. Initially there were only
two temples ,with individual settlements around them in a particular order the
temple with the brahmin, Vaishya, & Shudra community residence laid out in
concentric pattern around the temple .

The status and power was reflected in the height of the building.

The settlement patterns were community or occupation based.

The volume and character of the streets network change when we move from
periphery to the centre of the temple.

It has three divisions in its settlements such as the temple, residential areas and the
commercial areas with few public buildings.

There are overall seven rings around the temple, of which four are inside the
temple (the temple praharam/processional pathways) complex and three of the
mare located outside the temple.
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Sarvatobhadra (@d<stg) (oblong or square layout with temples in the center)

= This type of town plan is applicable to larger villages and towns, which have to be
constructed on a square site.
= According to this plan, the whole town should be fully occupied by houses of
various descriptions and inhabited by all classes of people.
= The temple dominates the village.
Eg. ~ City of Thanjavor, Sadasivapet in Medak, Srirangam town
of Tamil Nadu

I

Sarvathobhadra (Fadste) layout
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Chapter 3:  Case Study -1 (PATALIPUTRA)
3.1 History of Patliputra and its Origin

Pataliputra (modern-day Patna) was one of the most advanced cities of ancient India,
serving as the capital of the Magadha Empire, Maurya Dynasty, and Gupta Empire.
Its urban planning followed Vedic principles, integrating Vastu Shastra, water
conservation, sustainability, defense strategies, and economic prosperity.

3.1.2 Period of Establishment
Ancient period (around 5th century BCE

3.1.3 Major Dynasties/Rulers
Maurya, Gupta, Nanda, Magadha Empire

3.1.4 Key Historical Events

- Capital of the Maurya and Gupta Empires.

- Developed under Chandragupta Maurya and Ashoka.

- Described as a well-planned city by foreign travelers (Megasthenes).
3.1.5 Defensive Structure

The city had high walls, watchtowers, and a moat for protection

3.1.6 Impact on City Planning

- Well-organized urban development, fortified structures, and drainage system.
- Wooden fortifications and royal palaces.
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3.1.7 Strategic Importance

Located at the confluence of rivers (Ganga, Son, and Gandak), it was ideal for
trade, administration, and military control.

Pataliputra, located near modern-day Patna in Bihar, India, was a strategically important
city in ancient India. It was originally built by Magadha ruler Ajatashatru s/o Bimisaar as
a small fort near the Ganges river around 490 BCE. His son, Udayin, transformed it into a
city by fortifying it and making it the seat of Magadhan power, situated at the confluence
of the Son and Ganges rivers.

+  palisade )
- railroad after Schlingloff 1969

3.2  Origins of Pataliputra

Pataliputra (Pataligram) was the second capital of the Magadhan Empire, the foundations
of which were laid during the reign of Ajatashatru, a contemporary of Buddha who
belonged to the Haryanka Dynasty (c. 4™ -5™ BCE).

Ajatshatru transformed a small village called Paligrama into a city by fortifying it.
However, it was his son and successor, Udayin, who made it what it was by relocating the
seat of Magdadhan power from Rajgriha to Pataliputra. This shift in capital boosted trade
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and commerce along the Ganga and enhanced access to key routes, making the city a
thriving economic and cultural hub synonymous with excellence.

Actual Position of the Ruins,

Patliputra, is most likely Eastern Asia’s oldest continuously inhabited city. The name
comes the original Sankskrit “Patan”, which means port. Being that Patna is at the
confluence of four rivers the name was very well chosen. In 685 B.C. Patna became the
capital of the Haryanka Dynasty, and later of the Nanda Dynasty. This was followed by
the rise of the Mauryan Dynasty. Chandergupta Maurya and the world’s first Political
Scientist Chanakya (First Prime Minister of the Mauryan Dynasty), made Patna their
capital. Patna then served as capital for United India’s first capital under Emperor
Pyadaasi Ashoka in 250 B.C. During the rule of of Emperor Ashoka, the second Buddhist
Council was held here. During the life of Buddha, Patna had been central in the
development of the Buddhist movement. Thus, following the death of Buddha, the first
council was held here. Much of the life of Buddha and his quest and success in obtaining
enlightenment was written down in the form of Buddhist texts in Patna. It can be really be
stated that Patna was not just the capital of India during the Mauryan age but that of
greater Asia. As it was here, that Indian culture, Indian Buddhism, and Indian sciences
were spread through out Asia and the world.

. Naryanka®Rajvansh "’

N
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Haryanka Rajvansh Empire

Bimbisara was the founder of Haryanka Rajvansh,
He was the First emperor of Magadh Empire from
558 B.C.Et0 491 B.C.E

At that time the capital of Magadh was Rajgriha,
Bimbisara was the friend of Lord Gautama Buddha,

- Maurya Empire
Z (c. 250 BCE)

1 A\
(6th-4th centuries BCE)
W Core region (6th century BCE and earlier)
 Maryanka Dynasty (Sth century BCE)
Shaishunaga Dynasty (early 4th century BCE)

MAURYA DYNASTY

AT, T9ER

Remains of Mauryan Monolithic Pillar at Kumrahar |
By special arrangement | Photo Credit: Skand Manjul
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Remains of Mauryan
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Case Study -2 (KASHI)

Kashi...« ®eft " (Known as Varanasi, or Benares)

""Varanasi is older than history, older than tradition, even older than legend and looks
twice as old as all of them put together.
-- Mark Twain

3.3 Origin of Kashi

Varanasi, also known as Benares or ‘Spiritual capital of India’, Banaras or Kashi is
an North Indian city on the banks of the Ganga in Uttar Pradesh. It is the holiest of the
seven sacred cities (Sapta Puri) in Hinduism and Jainism, and played an important role in
the development of Buddhism. It has been mentioned in the Rigveda that this city in older
times was known as Kashi.

Archaeological evidence of earliest known settlements around Varanasi in the Ganga
valley (the seat of Vedic religion and philosophy) suggest that they began in the 11th or
12th century BC, placing it among the world’s oldest continually inhabited cities. These
archaeological remains suggest that the Varanasi area was populated by Vedic people.
However, the Atharvaveda (the oldest known text referencing the city), which dates to
approximately the same period, suggests that the area was populated by indigenous tribes.
Recent excavations at Aktha and Ramnagar, two sites very near to Varanasi, show them
to be from 1800 BC, suggesting Varanasi started to be inhabited by that time too.
Varanasi was also home to Parshva, the 23rd Jain Tirthankara and the earliest Tirthankara
accepted as a historical figure in the 8th century BC.
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3.4  History of Kashi

Varanasi, also known as Banaras or Kashi, is one of the oldest and most sacred cities in
India. It has a rich and diverse history that spans thousands of years. Here’s an overview
of its history:

Ancient Period (Pre-6th Century BCE):

Varanasi’s history dates back to ancient times, with references in the Rigveda, one of the
oldest sacred texts of Hinduism. It is believed that the city was already a significant center
of religious and cultural activity during this period.

Buddhist Period (6th Century BCE - 12th Century CE):

Gautama Buddha is said to have delivered his first sermon in Sarnath, a town near
Varanasi. Sarnath became an important center for Buddhist learning and art. During this
time, Varanasi continued to thrive as a cultural and religious hub.
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Medieval Period (12th Century — 18th Century):

Varanasi came under the rule of various dynasties, including the Mughals, during this
period. It remained a center of learning, attracting scholars, poets, and artists. The city’s
temples and ghats (steps leading down to the river) were built or renovated during this
time.

Colonial Period (18th Century — Mid-20th Century):

Varanasi came under British colonial rule in the 18th century. During this time, the city
witnessed political and social changes. The Banaras Hindu University (BHU) was
established in 1916, becoming a significant educational institution.

Post-Independence (Mid-20th Century — Present):

After India gained independence in 1947, Varanasi continued to be an important cultural
and religious center. It is a major pilgrimage site for Hindus and is known for its
numerous ghats along the Ganges River, where various religious rituals and ceremonies
take place.
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3.5  Case Study: Varanasi's Unique Smart City Approach

Detailing Varanasi's smart city projects including infrastructure development,
technological integration, and citizen-centric services.

Analyzing how Varanasi integrates its rich cultural heritage, spirituality, and
traditional practices into its urban development plans.

Assessing the participation of local communities in smart city initiatives ensuring
inclusivity and preserving indigenous knowledge.

Evaluating the environmental sustainability of Varanasi's projects considering
water resource management, waste reduction, and clean energy adoption.
Examining how Varanasi balances modernization with preserving its ancient
identity fostering a unique blend of tradition and innovation.

o 0o 0 0O O

3.6  Key Vedic Elements in the City

O Mandala-based city layout around Kashi Vishwanath
U Sacred Axial Routes (Panchkoshi Yatra Path)

O Water-based systems (Kunds and Stepwells)

U Temporal-Spiritual Zoning

Mandala-based city layout around Kashi

Vishwanath
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3.7 Key SMART City Interventions

Smart LED lighting along ghats
Integrated command & control center
E-rickshaw mobility system
Riverfront revitalization

oooo

Smart LED lighting along ghats

i Ri\;erfrbnt revitalization

3.8 Under the Smart Cities Mission, Varanasi has undertaken several projects

U Kashi Integrated Command and Control Center (KICCC):
A centralized system for monitoring city operations, enhancing governance and
service delivery.

Q Intelligent Transport Management Systems:
Implementing adaptive traffic control, red light violation detection, and automatic
number plate recognition to improve traffic flow and safety.

U Heritage Conservation:
Revitalizing ghats, restoring facades, and installing heritage signage to preserve
the city's cultural landmarks.

O Environmental Monitoring:
Deploying sensors to track pollution levels, contributing to public health and
environmental sustainability.
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Chapter 4: Case Area Justification

Varanasi's selection as a Case Area is justified by:

Historical Significance:

As a center of Vedic learning and spirituality, the city embodies the principles of ancient
wisdom.

Urban Challenges:

Facing issues like congestion, pollution, and infrastructure deficits, Varanasi represents
the complexities of modern urbanization.

Smart City Implementation:

The city's proactive approach to integrating technology with heritage conservation offers
valuable insights into sustainable urban development.

Selection Criteria:

Historical Significance: Areas with dense cultural heritage sites.

Urban Challenges: Regions facing congestion, pollution, and infrastructural deficits.
Focus Zones:

Old city areas along the Ganga, including Dashashwamedh Ghat and Kashi Vishwanath
Temple precincts .

« Spiritual Significance : As the spiritual capital of India,
Varanasi is deeply rooted in Vedic traditions.

* Urban Challenges: The city faces issues like congestion,
pollution, and infrastructure deficits as it undergoes
transformation through Smart Cities Cit Mission
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* Architectural and Environmental Significance:
The city layout and sacred sites reflect Vastu —based
urban planning and integration with natural elements

* Local communities actively maintain and
practice Vedic rituals and knowledge

4.1  Case Area Justification: Why Varanasi city select as a Case Area

Varanasi, one of the oldest living cities in the world, presents a unique confluence of
ancient wisdom and modern urban challenges. Its selection as a case study to evaluate
SMART city principles through the lens of Vedic knowledge is both contextually and
strategically sound. Here is a detailed justification:

1. Deep Vedic Roots and Cultural Legacy

Spiritual Significance: Varanasi (Kashi) is considered the spiritual capital of India,
deeply rooted in Vedic traditions. It is referenced in ancient texts like the Rigveda,
Upanishads, and the Puranas.

Knowledge Hub: Historically, it was a center for learning, philosophy, and Vedic
sciences like Ayurveda, Jyotish (astronomy/astrology), and Vastu Shastra.

Cultural Continuity: The city retains rituals, festivals, and daily practices that reflect
thousands of years of spiritual traditions—making it ideal to evaluate if such a legacy can
coexist with or enhance modern urban policies.
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2. Urban Challenges and Smart City Transformation

Population Pressure: As a densely populated urban center, Varanasi faces issues of
traffic congestion, pollution, waste management, and infrastructure deficits.

Modern Interventions: As part of the Smart Cities Mission, Varanasi has adopted
various technological and infrastructural upgrades (e.g., digital governance, intelligent
traffic systems, riverfront redevelopment).

Balance Between Old and New: These interventions must balance modernization with
heritage preservation—making it an ideal ground for assessing how ancient principles
like sustainability and harmony can guide future urban development.

3. Architectural and Environmental Significance

Vastu and Sacred Geography: The layout of ghats, temples, and the flow of the Ganges
follows spiritual and Vastu-based spatial planning.

Natural Elements (Pancha Mahabhutas): The city's location along the Ganges and
integration with the five elements (earth, water, fire, air, space) resonates with Vedic
urban environmental principles.

Sacred Ecology: The Ganga and surrounding ecosystem are not just natural resources but
spiritual entities, framing an ethic of ecological stewardship rooted in Dharma.

Drone shot of a Dashashwamedh Ghat in 2022
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4. Community Participation and Traditional Wisdom

Living Heritage: Local communities actively maintain and practice Vedic rituals. This
makes the city a living laboratory of how community-based, bottom-up approaches (a
Vedic trait) can influence smart urban planning.

Informal Knowledge Systems: Ayurveda, traditional crafts, and religious institutions
offer models for localized, decentralized economies—which align with both “smart”
(resilient, inclusive) and Vedic principles.

st ot

Benares Sanskrit College, India's oldest Sanskrit college, which was founded in 1791

5. Policy Relevance and Replicability

Model for Integration: Varanasi's case can act as a prototype to show how ancient
wisdom can be systematically incorporated into smart urban policies—not just as
symbolism but as functional design guidance.

Government and Academic Focus: It has already received focused attention from both
policymakers and researchers, ensuring data availability and administrative cooperation.

Conclusion

Varanasi is not just another city undergoing urban transformation—it is a symbol of
India’s civilizational continuity. Using it as a case study provides a powerful lens to
evaluate whether SMART city initiatives can move beyond Western frameworks,
and embrace culturally rooted, sustainable, and spiritually informed planning.

By retrospection through Vedic wisdom, the city becomes a template for how modern
urbanism and traditional knowledge can coalesce to create resilient, ethical, and
culturally vibrant cities.

4.2  Selecting Varanasi as a Model

O Explaining why Varanasi serves as a compelling case study due to its historical
significance, cultural diversity, and unique urban challenges.

O Highlighting the city's efforts to harmonize technological advancements with its
profound spiritual and cultural heritage showcasing a holistic approach.

O Analyzing Varanasi's relevance as a representative Indian city undergoing rapid
urbanization providing valuable lessons for other cities.
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O Assessing Varanasi's engagement with the SMART city mission evaluating how
the city integrate its traditional wisdom into urban planning.

O Demonstrating how Varanasi's case contributes to rethinking the SMART city
concept incorporating human + collective intelligence effectively.

 Varanasi has ancient roots, with continuous habitation traced back to the 11th-12th
centuries BCE, as one of one of the world's oldest living cities.*

» Varanasi is a vey center of Vedic learning and culture, who profoundly influenced
Hinduism and other religions as such as Buddhism and Jainism.

* Varanasi acts as a SMART City in 2015, provides providing an appropriate testing
ground for examining he alignment of SMART City principles with traditional Vedic
knowledge.

* Varanasi’s unique character, marked by ancient temples, the sacred Ganges River, and a
rich history, offers valuable insight into integrating modern urban development with
heritage preservation.

41



Rationale for Focus
Unique Confluence of Tradition and Modernity

Highlight Varanasi as an exemplar where ancient Vedic values persist within a rapidly
urbanizing environment undergoing SMART city transformations.

Strategic Importance

Emphasize the city's potential as a pilot site to explore synergistic urban development
models integrating heritage preservation with technological advancement.

Varanasi offers a rich historical context for evaluating how ancient wisdom can inform
modern urban development strategies. The city's designation as a Smart City under scores
the relevance and importance of examining its approach through the lens of both past and
present insight.

Kashi Vishwanath Narrow streets

* Varanasi stands as one of the oldest living cities in the world, with its origins tracing
back to the Vedic period.

* The city holds immense significance due to its religious, cultural, and historical
heritage, attracting millions of visitors annually.

« it has been an important urban center and a hub of learning, trade and social activities
for centuries.

* The selection of Varanasi is intended to leverage its rich Vedic legacy in evaluating
contemporary urban development models
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Feature

Spiritual Core

Mixed-Use Traditional
Urban Form

SMART Revitalization
Zone

Public Realm & Ritual
Space

N

cchSquy in

Justification

Includes Kashi Vishwanath Temple — symbolic of cosmic center

Dense, walkable, heritage structures

Focus area of the Smart City project

Daily Ganga Aarti, pilgrim footfall

Shri Vishwanath Mandir in BHU Campus Dashashwamedh Ghat
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Chapter 5:
5.1

Data Collection

Vedic City Planning and Examples of Planned Cities

Vedic City Planning And Examples Of Planned Cities

MANASARA SHILPA SHASTRA
(FTERT RIeT ATE)

o 0o 0O 0O O

The Manasara Shilpa Shastra, often known as Manasa or Manasa, is a classic
Sanskrit work on Indian architecture and design.
Towns based on plans ranging from Pechaka (plan of four squares) to Asana (plan
of 100 squares).

It speaks of the street that is on the border of the street (Mangalaveedhi) and the
street that surround the Brahmasthana (Brahmaveedhi).
Laying out should start in the NE (Easanya).

A prosperous town is normally situated along a sea or river coast.

A stream on the North border of the city running to the east or the concept of the

Mega-city as an island will indeed contribute to its global success.

LAYOUT TYPES

DANDAKA

=*Small Village — Square
+ Rectangular.
=Gates On all sides.

SARVATHOBADRA!

*Large Vil age & Town.
=*Square Site.
*Temple is in centre.

§4

=*No Village Only TOWN.
=Circular/ Square Site.
*Templeis in centre.
*Nandyavarta - Flower

PADMAKA

*Town + Fortress
around

*Plan — Lotus Petals
=Island + MOAT

SWASTIKA

B a3 | TN i
e e

fr

=Site — Any sﬁ:dpe .

KARMUKA

7| sSite — Semi Circular+

CHATURMUKHA

=*Largest Town to

*Diagonal Streets sSite — Either Square or Parabolic + At River Sn}allest Village
*Rampart Wall + MOAT | Rectangle Bank+ Bow Shaped =Site — Square +
*Inspiration Swastika *Segregation for Rich sStreets At Right Angle | Rectangle
*Temple - Centre And Poor Forming Various Blocks | "Temple - Centre

These principles of town planning in ancient India helped create well-organized,
functional, and beautiful towns and cities that were capable of supporting their
populations and promoting a sense of community and well-being
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A variety of sacred and ancient texts of India make references and elaborations on Vedic
city planning, design, and architecture

Sastra Aspect

Sthapatya Veda (part of Atharva Veda) Layout of a city

Smriti Shastra Street layouts (micro and macro)

Treatises on architectural planning, construction,
And design; Matters related to site selection, site
planning and orientation; Quality of soil, water
resources, planting of trees and groves.

Vaastu Shastra

Arthashastra Environmental management

Mansara Shilpa Shastra Gram Vidhana and Nagara Vidhana

Rig Veda Advanced Vastu Shilpa

Vastu Shastra, Priccha, Manasollasa, Treatise on architecture and planning based on
Prasadamandana, Shilparatnam Vedic hymns

Chandura — square

Agatara — rectangle
Vastu Shastra endorses 5 town shapes Vritta — circle

Kritta vritta — elliptical

Gola vritta — full circle

Design according to the principles of sacred geometry

Vastu Purusha mandala . .
based on cosmological theories

Examples of Vedic City Planning

1. Kashi... (Now known as Varanasi...)

Varanasi, also known as Kashi, is one of the oldest continuously inhabited cities in the
world. According to Vedic texts, it was established by Lord Shiva and follows Vedic
urban planning principles, emphasizing spirituality, sustainability, water
conservation, sacred geometry, and social harmony.
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Kashi (Banaras)

2. Mathura...

Mathura, one of the oldest cities in India, is deeply rooted in Vedic urban planning
principles. As the birthplace of Lord Krishna and a major spiritual, cultural, and
economic center, its layout follows Vastu Shastra, Mandala planning, and ecological
sustainability.

Mathura
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3. Pataliputra... (Now known as Patna...)

Pataliputra (modern-day Patna) was one of the most advanced cities of ancient India,
serving as the capital of the Magadha Empire, Maurya Dynasty, and Gupta Empire.
Its urban planning followed Vedic principles, integrating Vastu Shastra, water
conservation, sustainability, defense strategies, and economic prosperity.

Pataliputra
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4. Hastinapur...(Merrut)

Hastinapur is a city in the Merrut District .

Hastinapur the legendary capital of the Kuru dynasty in the Mahabharata, was an
advanced, well-planned city based on Vedic urban planning principles. Its design
followed Vatu Shastra, sacred geometry, sustainable water management, and
strategic fortifications to ensure prosperity, security, and harmony.

Hastinapur
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5. Indraprastha... (Delhi)

Indraprastha, the legendary city from the Mahabharata, was designed using Vedic
urban planning principles. It was a well-organized, sustainable, and prosperous city,
integrating Vastu Shastra, sacred geometry, water conservation, and eco-friendly
development..

Indraprastha
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5.2 Comparison (Differences and Common Factor)

Differences between SMART City & Vedic City Planning Principles

U SMART cities focus on modern technology, Al, and digital transformation, while
Vedic cities focus on natural harmony, sacred geometry, and spiritual well-being.
SMART cities prioritize efficiency and convenience, whereas Vedic cities
emphasize cosmic alignment and sustainability.

SMART city infrastructure relies on modern materials and smart grids, while
Vedic cities use natural materials and energy-efficient ancient techniques.
Mobility in SMART cities is Al-driven, whereas Vedic city transport systems
follow structured, processional pathways.

Water management in SMART cities involves advanced purification systems,
while Vedic cities relied on sacred reservoirs, wells, and river alignments.

o O O O
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Aspect

Core Focus

Planning Approach

Governance Model

Zoning & Land Use

Architecture &
Building Materials

Water Management

Mobility & Transport

Resilience & Disaster
Preparedness

Energy Efficiency

Green Spaces &
Sustainability

Cultural & Heritage
Integration

SMART City Planning £

Technology-driven development,
digital governance, and smart

infrastructure,

Data-driven & Al-based solutions far

urban efficiency.

E-Governance, Al-based decision-

making, and citizen participation.

Mixed-use spaces with digital
monitoring and real-time urban

management.

Modern construction (steel, glass,

concrete), energy-efficient designs.

Smart drainage, rainwater harvesting,

and wastewater recycling.

Al-driven traffic systems, metro,

electric vehicles,

Climate-resilient infrastructure, Al-

based early waming systems.
Smart grids, solar & wind energy,
energy-efficient buildings.

Urban forests, rooftop gardens, and
biodiversity conservation.

Digital heritage mapping, tourism
development, and cultural

conservation. v

Vedic City Planning i

Spiritual harmony, sustainability, and cosmic

energy alignment.

Sacred geometry (Vastu Purusha Mandala)
and astronomical alignments for natural

balance.

Dharma-based governance (moral

leadership, ethical administration).

Hierarchical zones (temples, administration,
markets, residences) based on cosmic

ENergy.

Use of natural materials (stone, clay, wood),
Vastu-based design.

Sacred tanks (Kalyani), stepwells, and river-

based settlements.

Rajmarga (main roads), Mahamarga
(secondary roads) with structured

processional routes.

Elevated structures, natural flood drainage,

and earthquake-resistant temple planning.

Temple orientations based on the Sun

(Surya temples), natural ventilation systems.

Sacred groves, temple gardens, and eco-
conscious city layouts,

Spiritual & pilgrimage-centered city
planning (Varanasi, Ayodhya, Dwarka).

Common Factors in SMART City Planning Principles & Vedic City Planning

Principles...

Both SMART city planning and Vedic city planning aim to create sustainable,
efficient, and people-friendly urban environments. While SMART cities focus on
technology and modern infrastructure, Vedic city planning emphasizes spiritual
harmony, sustainability, and natural balance. However, both share several common

principles.
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Common Factor

Sustainability

Zoning & Land Use

Water Management

Smart Mobility

Resilience & Disaster
Preparedness

Community-
Centered
Development

Technology &

Innovation

Green Spaces &

Environment

Energy Efficiency

Heritage & Cultural
Integration

SMART City Planning

Green buildings, renewable energy,

and eco-friendly transport.

Segregation of residential,
commercial, industrial, and green
spaces.

Rainwater harvesting, wastewater

recycling, and smart drainage.

Al-based traffic management, metro,
cycling lanes, and pedestrian-friendly

roads,

Clhimate-resilient infrastructure, flood
prevention, and emergency response

systems.
Citizen engagement, participatory
governance, and smart governance

policies,

laT, &l and data-driven urban
management for efficiency.

Parks, urban forests, and biodiversity

conservation,

Solar, wind, and smart grids for

sustainable power.

Preserving historical sites, digital

tourizm, and cultural revitalization.

Vedic City Planning

Panchmahabhuta (balance of five elements),

use of natural matenals in construction.

Mandala planning (Vastu Purusha Mandala)
with defined zones for living, administration,
and temples.

Kalyani (sacred water tanks), stepwells, and

river-oriented city planning.

Rajmarga (wide main roads) and Mahamarga
(secondary roads) ensuring organized

movernent.

Matural disaster-resistant city layouts, elevated
temple structures, and well-planned drainage.

Dharma-based governance, community-based
living, and ethical leadership.

Ancient knowledge of astronomy, geometry,
and architecture for precise planning.

Sacred groves, temple gardens, and

integration of flora into urban spaces.

Sun-oniented temple construction (Surya

temples) and use of natural ventilation.

Cities built around temples, pilgrimage routes,
and spiritual centers (e.g., Varanasi, Ayodhya).
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Comparison Between Historical and Geographical Context of Pataliputra and Patna

in City Planning
Historical Context & Urban Planning
Aspect Pataliputra (Ancient)

Foundation of the Mauryan Empire

490 BCE by Ajatashatru, Capital of Magadha, later

Patna (Modern)

Capital of Bihar; modern administrative and
economic center.

City Layout Fortified parallelogram with wooden walls and moat  Expansive urban sprawl with modern infrastructure

Planning Approach  Centralized administrative and military focus

Key Features 64 gates, 570 towers, strategic riverine trade routes

City Planning Style ) 11, - chastra and Vastu Shastra).

Defensive Planning defense

Water Management """ -,
irrigation.
Construction

Materials Wood, mud, bricks.

Public Infrastructure
gardens.

Geographical Context

Feature Pataliputra (Ancient)

Location

Rectangular grid-based layout (inspired by

Close to river confluences for transportation and

On the banks of the River Ganga, surrounded by
rivers like Son, Gandak, and Punpun.

Decentralized planning with emphasis on
sustainability, commercial, residential pupose

Zoning regulations, transportation networks, green
spaces

QOrganic and unplanned urban expansion with
modern interventions.

Surrounded by wooden walls, towers, moats — for No city wall; focus on transport and communication

networks. open urban expansion

Faces drainage issues; flood-prone.

Concrete, steel, and modern materials.

Administrative buildings, granaries, stlipas, and Government buildings, educational institutes,

markets.

Patna (Modern)

On the southern bank of the Ganga River.

Topography Strategically located on a fertile alluvial plain. Flat, fertile plains prone to flooding.

Climate Tropical monsoon; suitable for agriculture. Similar; urban sprawl affected by climate.

HISTORICAL CONTEXT OF PATLIPUTRA VS
GEOGRAPHICAL CONTEXT OF PATNA IN
CITY PLANNING

PATALIPUTRA PATNA

Historical Context Geographical Context
\ )

)
\ 9,
2 River /

- Located at the - Located along the
confluence of rivers river

- Surrounded by - Open city layout
fort walls
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Comparison Between Historical and Geographical Context of Kashi and Varanasi in

City Planning

Historical Context

Aspect

Origin

Spiritual Foundation
Infrastructure
Cultural Focus
Urban Purpose

City Planning
Approach

Key Elements

Kashi (Ancient)

Dates back over 3000 years, one of the oldest
cities in the world

Planned according to Vedic principles, such as
the Mandala and Cosmic Axis (Brahmasthan)

Narrow lanes (galis), organically grown
neighborhoods

Sacred geography centered around rituals,
temples, ghats, and spiritual energy

Primarily religious and spiritual hub; not focused
on administrative functions

Organic and symbolic, following spiritual
cosmology (e.g., Mandala-based layout,
orientation to the river, temple axis)

Sacred zones (Kashi Kshetra), Panchkroshi
Parikrama path, 84 Ghats, temples like Kashi
Vishwanath

Geographical Context

Feature

Location

Water Connection

Climate Adaptation

Eco-spatial Design

Topography

Boundaries

Planning Logic

Kashi (Ancient)

Established on the western bank of the Ganga
River

Ganga was central to city life, rituals, and planning

Structures oriented for natural ventilation and sun

Integration of sacred groves, water tanks, and
temples

Elevated ghats designed for rituals, cremation,
and festivals

Defined by cosmic and ritual boundaries like
Panchkroshi Yatra and Gyan Vapi area

Determined by sacred alignment, pilgrimage
routes, temples, and energy centers
(Shaktipeeths)

Varanasi (Modern)

Developed formally under British and post-
independence administration

Spiritual significance retained but urban expansion
not always aligned with ancient principles

Wider roads, flyovers, urban utilities under Smart
City Mission

Cultural heritage preserved but now includes
tourism, education, and civic infrastructure

Functions as a modern city with municipal
governance, education centers, markets, and
transport systems

Planned development with modern zoning,
infrastructure, smart city interventions, and traffic
management

Smart City projects (Command & Control Center,
riverfront development, intelligent traffic systems)

Varanasi (Modern)

Same location, but urban spread has extended
further west and south

Still central spiritually, but ecological strain due to
pollution and overuse

Modern buildings often ignore traditional climate-
responsive design

Many traditional eco-elements have been lost to
urbanization

Flat terrain adapted for urban infrastructure, roads,
housing, and public utilities

Defined by administrative wards, municipal
zones, and regional planning areas

Determined by functionality, transport, population
density, waste & water management
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5.3 Statical Data

STASTICAL DATA

Location:Longitude 83.0 Latitude:25.20
Geographical

Area(2001) 1535 Sq. Km. No. of Block 8
No. of Nyay Panci'layats 108

Population (2011) 3,682,194 No. of Gram Panchayats 702

(1) Male (2011) 1,928,641 No. of Villages 1327

(2) Female (2011) 1,753,553 .

(3) Rural (2001) 1878100 (1) Inhabitated 1289

(4) Urban (2001) 1260570 (2) Uninhabitated 38

(5) Scheduled Caste 435540 Town/Group of towns (2001) 4

(6) Scheduled Tribes 770 (1) Nagar Nigam 1

(7) Sex Ratio 909 (2) Nagar Palika Parishad 1

(8) Population Density 2399 per.sq.km. (3) Nagar Panchayat 1

AJeracy 77-05% (4) Cantonment Board 1

(1) Male 85.12 %

(2) Female 68.20 % No. of Police Stations 25

No. of Tehsil 3 (1) Rural 8
(2) Urban 17

The tally of domestic and international tourist inflow is increasing at a steady
pace resulting in greater impact on fluidity of local economy. Interesting fact is that
post the year 2005 the influx has increased rapidly for both domestic and
international tourism inflow giving local economy huge boost. Among important
tourist attractions Dasaswamedh Ghat area attracts maximum tourists visiting
Varanasi followed by Durga temple and Bharatmata temple. Ramnagar fort, BHU etc
also shoes very tourist influx.

Around 11% of the total population is engaged across different manufacturing
activities whereas the tertiary sector accounts for 6.80%. The small scale and
household industrial sector is better developed employing majority of industrial
workers and commuters. These industries mostly include spinning and weaving,
followed by textiles, hosiery etc. Spinning and weaving is the oldest and most
important household industry employing more than half of the industrial workers.
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35.00,000

30,00,000 = Domestic = [ntemational
25,000,000
15,00,000 +
10,00,000
$,00,000 ————
0
2000 2001 2002 2005 2004 2005 2006 2007 2008
(' Annual tourist arrival in Varanasi )
7.33
207 502 507 B 3pking and weortig
1.05 ® Mota! and metcl
® Timber and wood workees
348 m Printing ond publishing
3.83 # JManifocuring machinery
# Textile

1491

(Classification of Industrial Workers, VMC-2001)

Commercial Activities

People sit in boats to see better. The
boatmen can charge group or individual
boat fare during the aarti.

Teaching Sarangi )

/Fishing is one of the primary occupation for
! the people of Varanasi where a significant  }
1 no. of population is engaged for their daily !
I |

N
\

," People shop or seller hop from boat to boat
i selling diyas and flowers for the Ganga Aarti.

with curd. The drink can be made in various
flavours ranging from the sweet rose to a

plain salty version.

.

lessons in the river, rejoicing with their group
of friends.

( Flavoured Lassi )

( Swimming lessons in the river )
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5.5  Master Plan

Varanasi Development Region as in the Master Plan 2011 - 2031

[ A " A "

» o 0 km
Lz eQlon i B ave
7 ggem SSYER Sy

Master Plan|Projected Area

( "" % . N .¥’_:}.' _o w--—‘ Y
? 3 a X Ny — X —— — — ARy
- - /\aster Plan Operation Arec .,-' \ %
1 ) SO l 4 /
: - a 2 e . yow
"X Urban|Agglomeration 4 | '.f
5

. L
4 VARANASI
— ° fmses=Varanasi Development Region
"M RL P . 'J" == Master Plon Projected Area

o " -++= Master Plan Operation Arec
=*= Urban Agglomeration
_ VMC Municipal Corporation
W Proposed village area 1o incorporcte In the Master Plon 2011

wveaeaes  Rallway Rood

O The main city of VVaranasi spreads over an area of 84.55 km2.

O As the city has grown in area, population, business, and administrative functions,
its influence extends beyond the municipal limits. From a city with a single core
(CBD, i.e., Chowk),

QO it has now acquired the character of an urban agglomeration (UA) spread over an
area of 119.52 km2.
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Employment Profile of Varanasi City :

i) % Distribution of labors acc. to residence & status of work

Redibnce Lo search a work Eongaged in a work Total
Varanas 74.56 2544 66.54
Other District 57.712 312 24.21
o,.,,;. 36.17 6383 9.25
Total 66.93 33.07 100

*Significant at 5 per cent.

i) % Distribution of labors acc. age group by residence

Residence
Age grom Varanasi Other District Other State Total
1524 1746 19 51 5319 1126
28-34 3195 18 46 21.28 30.12
As-44 1939 29.27 10.04 ir.7e
45-54 145 i7.89 nm 15.16
55 & above 6.51 488 213 5.70
Total 60 54 2421 925 100 00

*Significant at S per cent

iii) % Distribution of labors acc. age group by status of work

Status of work
Age group To searcha work Engaged ina work Total

15-24 17.94 2798 2126

25-4 30.00 3035 30.12

3544 30 88 2143 27.76

4524 15.00 1548 15.16

55 & above 6.18 \ 76 $.70

Total 66.93 33.07 100.00
Type of industry Number of units Investment (lakhRs.) Employment
Agro-based 141 14.1 706
Cotton Textile 515 50.61 2576
Wooden, silk and artificial
thread-based clothes 813 80.4 4076
Jute and jute-based 25 0.25 100
Readymade garments & embroidery 480 48.035 2401
Wood/wooden-based furniture 485 40.85 2426
Paper and paper products 40 20.8 201
Leather-based 25 10.2 126
Chemical/Chemical- based 430 301 2151
Rubber, Plastic & petro- based 60 25.15 301
Mineral-based 310 20.2 1551
Metal-based (Steel Fab.) 415 30.15 2076
Engineering units 510 401 2551
Electrical machinery and transport
equipment 90 52 45]
Repairing & servicing 978 128.21 5073
Total 5,227 544.67 26,292
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SHE87
To Bhadohi

NH2

To Kanpur **\_

5H 74

Category No. of
Employees
Manufacturing 128,930
Trade and Commerce 82,035
Other Services 60,466
Transport and 24,235
Communication
Agriculture 12,239
Construction 7,028
Marginal Workers 5,938
Total Employed 320,871
Not Employed 885,425
Total 1,206,296

NH 233
To Azomgarh

NH7 g SH97

Percentage

Share

10.69

6.80

5.01

2.01

1.01

0.58

0.49

26.60

73.40

100.00

......

NH2
To Dhanbad
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5.6  Spatial Characteristic of the Traditional Core

OMKARESHVARA

Multiple foci within
radial structure

The city’s opography
consist of three mounds
resembling lord Shiva’s
trishul. These are
recognized as three
scared core

Multiple foci within
spatial structure

Water bodies Radial street networks

Superimposition of radial
and orthogonal street
networks
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Physical Growth Of The Varanasi City :

*'Princep’s drawing of
Benaras in 1822

Forests and reefs

Water bodies
19" century area of 112.26 sg. km)
v

- \ﬁ,~, R

Q)

Street networks in the colonial settlement
Location of the colonial settlement wrt the

Proximity to river Factors resulting in
traditional core deformed street pattern:

« Existing features
« Topography
+ “ Green villages" in London

« Traditional core considered
“dangerous/unhygienic”
* Less investment

59



Chapter 6:  SWOT Analysis

6.1

6.2

Strengths

Cultural and Spiritual Significance
o One of the oldest living cities in the world, known as the spiritual capital
of India.
o Rich religious, cultural, and philosophical heritage attracts millions of
pilgrims and tourists annually.
o Sacred sites like the Kashi Vishwanath Temple, Dashashwamedh Ghat,
and Sarnath strengthen the city’s global identity.
Historical Urban Wisdom
o Organic, pedestrian-friendly settlement pattern with traditional water
systems (kunds, wells, ghats).
o Vedic planning principles (Vastu Shastra, sacred geometry, solar
orientation) embedded in the city’s spatial structure.
Educational and Intellectual Hub
o Home to prestigious institutions like Banaras Hindu University (BHU),
Indian Institute of Technology (IIT-BHU), and Sampurnanand Sanskrit
University.
Strategic Location
o Situated along the Ganga River, with good connectivity to major Indian
cities via road, rail, and air.
SMART City Mission Implementation
o Significant urban renewal projects under the SMART City Mission and
PRASAD Scheme (Pilgrimage Rejuvenation and Spiritual Augmentation
Drive), including infrastructure upgrades, riverfront development, and
digital surveillance.

Weaknesses

Unplanned Urban Growth
o Congested lanes, encroachments, and informal settlements have led to
poor traffic circulation and lack of open spaces.
o Fragmented governance and overlapping jurisdictions hamper coherent
planning and service delivery.
Environmental Degradation
o Pollution of the Ganga River despite multiple cleanup initiatives.
o Loss of traditional water bodies and green cover due to construction and
encroachments.
Lack of Integration of Traditional Knowledge
o Modern infrastructure often overlooks the city's traditional architectural
and ecological systems.
o Vedic planning principles are not systematically incorporated into
contemporary urban policy or design.

. Waste Management and Sanitation Issues

o Inadequate solid waste disposal systems and open defecation in peripheral
areas remain challenges.
o Poor maintenance of sewage treatment plants and drainage systems.
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6.3

6.4

Socio-Economic Disparities
o Informal employment and lack of livelihood opportunities for artisans,
weavers, and marginal groups.
o Rising cost of living and displacement due to redevelopment projects in
core heritage areas.

Opportunities

Cultural Tourism and Heritage Economy
o Huge potential for eco-tourism, religious tourism, and cultural tourism if
planned sustainably.
o Restoration of ghats, temples, and crafts-based industries can boost local
economy.
Integration of Vedic Urban Planning in Modern Governance
o Varanasi can become a model for blending ancient wisdom with
contemporary technology in urban design.
o Incorporating traditional knowledge in zoning, building codes, and
environmental planning.
Smart Infrastructure and Urban Mobility
o Projects like e-rickshaws, intelligent traffic systems, and river-based
transport can reduce pollution and congestion.
o Development of heritage-sensitive public transportation networks.
Community Participation and Inclusive Governance
o Involving local stakeholders, religious leaders, and artisans in planning can
ensure more sustainable and accepted outcomes.
o Participatory conservation efforts can revive neglected cultural landscapes.
Education and Knowledge-Based Development
o Leveraging BHU and IIT-BHU for urban research, innovation in heritage
management, and clean technologies.

Threats

Over-Commercialization and Gentrification
o Uncontrolled tourism and commercial development could dilute cultural
authenticity.
o Displacement of local communities and loss of intangible heritage due to
real estate speculation.
Climate Vulnerability
o RIising temperatures, water scarcity, and flooding of low-lying ghats pose
long-term environmental risks.
Loss of Traditional Knowledge Systems
o Generational disconnect from Vedic, artisanal, and ecological practices
could lead to cultural amnesia.
o Architectural homogenization replacing vernacular forms.
Political and Administrative Discontinuity
o Urban initiatives may suffer from lack of continuity or politicization,
impacting long-term planning and implementation.
Security and Crowd Management

61



o With high footfall during festivals and political events, inadequate
infrastructure may result in safety issues.

* The strength of the city are in form W( e The city has a huge gap in
of heritage, tourism and related - infrastructure facilities to cater
activities.. to the needs of the city.

* The city lacks basic

infrastructure mainly in urban

transport and management.

e The city has a huge potential to
grow as a major tourist
destination and trade center to
cater the needs of surrounding
areas.

e The promotion in tourism can
help the city to generate the
revenue as well as to support
the city’s economic profile
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Chapter 7:  Final Analysis

7.1  Final Analysis & Insights

SMART Principle Vedic Urban Element Integration Insight

Walkability Narrow galis (lanes) Already walkable — requires preservation, not widening
Public Spaces Ghats, Kunds Cultural core — enhanced with lighting and sanitation
Sustainability Water Harvesting via Kunds Revival aligns with sustainable goals

E-Governance Panchayat-like spiritual councils Community-driven governance can support tech integration

Urban Aesthetics Sacred Geometry, temple orientation  Can guide facade development and height controls

The fusion of Vedic wisdom with smart city principles in Varanasi reveals:

O Holistic Development: Emphasizing harmony between technological
advancement and cultural preservation.

0 Community Engagement: Involving local stakeholders in planning and decision-
making processes, reflecting the participatory ethos of Vedic traditions.

O Sustainability: Prioritizing environmental stewardship and resource efficiency,
aligning with ancient principles of balance and respect for nature.

This case study demonstrates that integrating traditional wisdom with modern urban
planning can lead to more resilient, inclusive, and culturally rich cities.

7.2 SMART City Principles

O Sustainable development

U Efficient urban mobility and transport
O Affordable housing

U Assured electricity & water supply

O E-governance and citizen participation

7.3 Vedic Wisdom in City Planning

U Mandala concept (circular planning)

U Vastu Shastra principles

U Emphasis on natural elements: air, water, sunlight
QO Integration of spiritual and material life

7.4  Varanasi’s Urban Character

U River Ganga’s central role

U Ghats and spiritual landmarks

O Narrow lanes and human-scale design

U Socio-cultural hubs (temples, ashrams, markets)
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7.5

oo O

7.6

7.7

U000 0

7.8

o000 0

Integration Potential

How Vedic principles can enhance SMART goals

Example: Ganga rejuvenation with traditional rituals + tech solutions
Modern planning that respects ancient wisdom

Enhanced citizen services without compromising heritage.

Effective blending of technology with cultural preservation.

Comparison Table

SMART Principle Vedic Wisdom Reflection (Varanasi)
Sustainability Eco-spiritual balance, sacred rivers

Mobility & Accessibility Walkable streets, pilgrimage routes
Resilience Centuries-old adaptability, cultural strength
Smart Infrastructure Water tanks, ghats, passive cooling designs
E-Governance Traditional community management systems

Challenges & Limitations

Urban congestion & pollution

Modern infrastructure gaps

Tension between tradition & modern needs

Ensuring community participation in planning processes.
Balancing modernization with traditional lifestyles.

Recommendations

Blend digital solutions with cultural ethos

Protect heritage sites while upgrading services

Encourage local participation and eco-spiritual education
Continuous engagement with local communities.

Adaptive reuse of heritage structures for modern needs.

Incorporation of Vedic principles in future urban planning endeavors.
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Chapter 8:  Final Conclusion

This thesis set out to explore a critical yet largely overlooked dimension of urban
planning in India: the relationship between contemporary SMART city principles and the
indigenous wisdom rooted in Vedic traditions. Using Varanasi as a case study—a city that
embodies both the essence of ancient Indian urban philosophy and the target of modern
redevelopment under the SMART City Mission—this research has attempted to bridge
the epistemological gap between technological modernity and cultural continuity.

Through a comparative analysis, the study has revealed that while SMART city initiatives
in Varanasi aim to enhance urban functionality through technological upgrades, improved
infrastructure, and service delivery, they often lack sensitivity to the city's unique spiritual
geography, ecological heritage, and community-centric ethos. The historical planning of
Varanasi, informed by Vastu Shastra, Pancha Mahabhuta, and sacred cosmology,
presents a holistic urban model—one that integrates built form with nature, daily life with
ritual, and the physical with the metaphysical. These elements are foundational to the
city’s identity and resilience.

The research identifies several areas of divergence: the SMART model’s linear, metric-
driven approach often clashes with the cyclical, experiential, and symbolic nature of
Vedic planning. Moreover, interventions under the SMART City Mission have, in some
instances, resulted in cultural alienation, disruption of community spaces, and ecological
degradation, particularly around the ghats and heritage corridors. At the same time, the
study acknowledges areas of convergence—such as sustainability, resource efficiency,
and citizen engagement—uwhich, if realigned with Vedic values, can foster more inclusive
and meaningful urban development.

A key insight emerging from this study is that modern urbanism need not stand in
opposition to traditional wisdom. Rather, it can evolve into a more inclusive paradigm
by recognizing and integrating the time-tested principles embedded in India’s
civilizational knowledge systems. By looking backward—retrospecting Vedic urban
wisdom—we can more effectively move forward, crafting city models that are not only
smart in technological terms but also wise in ecological, spiritual, and cultural
dimensions.

Thus, the thesis proposes a hybrid and pluralistic planning framework—one that
encourages dialogue between the digital and the dharmic, the modern and the
metaphysical. Such an approach not only enriches the SMART City Mission but also
offers a globally relevant model for sustainable, resilient, and culturally grounded
urbanism.

In conclusion, Varanasi serves not just as a test site for SMART technologies but as a
living manuscript of ancient urban knowledge. Respecting this legacy while planning
for the future is not merely an academic exercise—it is a civilizational necessity. The
integration of Vedic wisdom into the SMART city discourse offers a pathway toward
cities that are not only livable and efficient, but also sacred, self-aware, and sustainably
rooted in their own cultural soil.

65



Retrespeting SMART Principles

SMART City
Pillars

Smart
Governance

A ' I_a

Environment

.\w‘—

Smart
Mobility

=

The integration of Vedic wisdom with SMART City initiatives in VVaranasi

w.r.t. Vedic Wisdom

Vedic Principles  Synthesized
/Wisdom Approach/
: , Urban Outcomes
Pancha ‘
Mahabhutas ~ Holistic
@o. ‘ Development
Vastu
Shastra
Culturally
L R Anchored
; Planning
Dharma —
(Ethics anDuty) |

J

f Sustainabilitty |
as Duty

.

Community
Well-being

e

" Community
Well-being

/’

Sustainable
Infrastructure

Citizen-Centric
Design

presents a

promising pathway for sustainable urban development. By respecting cultural values and
prioritizing community needs, future urban projects can achieve greater social and

environmental outcomes.

O Varanasi is a living example of spiritual sustainability
U SMART City frameworks can gain depth by incorporating Vedic wisdom
O A balanced path forward can honor the past and embrace the future
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Chapter 9:

Proposal
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