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Abstract: Water has been central to human civilization, shaping settlements and culture since ancient
times. India’s Indus Valley Civilization, thriving along the Saraswati River, established advanced
water management traditions. Over centuries, India developed sustainable systems such as stepwells
(baolis), ponds, and gravity-fed channels, reflecting technical skill and environmental wisdom. Today,
these systems face threats from climate change, pollution, population growth, and over-reliance on
modern infrastructure, worsening the water crisis. This study focuses on Mandi Town, the historic
capital of a princely estate in Himachal Pradesh, known for its efficient traditional water
management. Employing a mixed-method approach, the research includes field surveys, interviews,
and historical document analysis. Using purposive sampling, 170 respondents mainly elderly
residents with direct knowledge were surveyed, maintaining gender balance and emphasizing local
oral histories. Findings reveal the decline of heritage water systems due to urbanization and neglect,
alongside a growing disconnection among youth from this legacy. The study highlights the importance
of reintegrating traditional methods into modern water planning and urges policymakers to recognize
the cultural and environmental value of these systems. Ultimately, Mandi's water heritage serves as a
model for sustainable water futures.
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Introduction
Water management has been a crucial part of India’s civilization since ancient times, with
advanced systems dating back to the Indus Valley Civilization. Historical evidence shows that
early societies developed sophisticated methods like stepwells, tanks, and ponds to store and
regulate water, ensuring sustainable use in challenging climatic conditions. This traditional
knowledge reflects a deep understanding of local environments and community-centered
resource management.

In the modern era, rapid urbanization, population growth, and climate change have
intensified water scarcity issues globally, including in India. Despite technological advances,
many modern water solutions are expensive and not always practical for all regions,
especially in hilly and rural areas. Here, ancient water systems hold valuable lessons for
sustainable water management.

Himachal Pradesh, with its mountainous terrain and seasonal rainfall, offers a unique
context where traditional water management methods have been practiced for centuries.
Mandi Town, a historical and cultural hub in the region, still features traditional water
structures such as stepwells and channels, which were maintained with active community
involvement.

This study focuses on Mandi’s traditional water management systems to assess their
design, cultural importance, and effectiveness. It explores how these ancient practices helped
communities adapt to water scarcity and how integrating this traditional knowledge with
modern techniques can offer sustainable solutions today. By understanding and preserving
Mandi’s water heritage, this research aims to contribute to more resilient and culturally

informed water management strategies in similar regions.

Archaeological and Literary Evidences of Water Management system in

India

India’s ancient civilizations demonstrated advanced water management techniques. The Indus
Valley Civilization, notably in Harappa and Mohenjo-Daro, developed sophisticated drainage
systems, wells, and reservoirs. Structures like the Great Bath at Mohenjo-Daro reflect the

dual practical and ritual importance of water. In arid regions, stepwells (baolis) such as
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Agrasen Ki Baoli (Delhi) and Rani Ki Vav (Gujarat) were vital for water storage and also
served as community gathering places. Southern India’s historic rainwater harvesting
systems, including tanks and dams like the Kallanai, ensured water availability for agriculture

and daily use over centuries.

Literary Evidences of Water Management

Ancient Indian texts emphasize the sacredness and management of water. The Vedas
highlight rivers as sacred and the importance of water in agriculture and purification rituals.
Legal and administrative texts like Manu Smriti and Kautilya’s Arthashastra contain detailed
guidelines for water conservation, irrigation, and equitable distribution. The Puranas also
discuss the construction of dams, reservoirs, and embankments, underscoring water’s
spiritual and practical significance. Classical literature further depicts the maintenance of

waterworks as essential for sustaining livelihoods and prosperity.

Relevance to Contemporary Water Managemen

These archaeological and literary sources reveal that traditional Indian water management
was deeply integrated with societal and cultural values, making it both sustainable and
community-centered. In the context of today’s water scarcity and environmental challenges,
revisiting and adapting these ancient practices can offer effective, low-cost, and culturally
respectful solutions-particularly relevant for regions like Himachal Pradesh, where geography

and tradition still play a major role in water use.

Himachal Pradesh and Its Water Resources

Himachal Pradesh, nestled in the Himalayas, is endowed with abundant water sources from
glaciers, rivers, and seasonal rains. Rivers like the Beas and Sutlej are crucial for agriculture,
drinking water, and hydropower. Effective management of these resources is vital to support

the region’s ecology, economy, and local livelihoods.
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Traditional Water Management Systems

The state has long relied on traditional methods adapted to its mountainous terrain.
Kunds (artificial ponds) capture and store rainwater, while kuls (community-managed
irrigation channels) divert mountain streams to irrigate fields. These systems emphasize
communal responsibility and sustainable use, especially during dry seasons, showcasing

indigenous knowledge suited to the region’s environment.

Modern Water Management Efforts

To address increasing water demand from population growth, agriculture, and urbanization,
Himachal Pradesh has incorporated modern irrigation schemes and water supply projects.
Initiatives like the Jal Jeevan Mission enhance access to safe drinking water in rural areas,

complementing traditional systems.

Mandi Estate’s Water Management

Mandi Estate exemplifies a blend of traditional and modern water management. Community-
driven kul irrigation and kund storage have supported agriculture and domestic needs for
centuries. Modern government schemes improve water availability in urban and rural areas
alike, demonstrating how historical practices can be integrated with contemporary

infrastructure.

Integrated and Sustainable Approach

Mandi’s approach reflects a commitment to sustainable water use by combining traditional
knowledge with modern technology. Programs focusing on watershed management, rainwater
harvesting, and pollution control help address challenges such as climate change and urban

expansion, ensuring long-term water security in this mountainous region.
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Literature Review

Water management in India has deep historical roots. Ancient texts like the Manu Smriti and
Arthashastra emphasized the need for sustainable water use, focusing on rivers, ponds, wells,
and tanks (Reddy, 2015). Medieval systems, particularly in arid regions, involved
constructing stepwells and tanks for irrigation and ritual use (Singh, 2009).

Himachal Pradesh’s traditional water systems like kuls and kunds were community-managed,
reflecting a social commitment to equitable water distribution (Sharma, 2012). In Mandi, the
princely state era saw the establishment of complex ku/ networks channeling mountain
streams to agricultural fields (Sood, 2018).

However, modern challenges have intensified. Erratic rainfall, groundwater depletion,
and pollution threaten water security (Bansal, 2019; Chauhan, 2020). Hydropower projects
have altered river flows, often reducing agricultural water availability (Kumar & Thakur,
2016). Modern supply schemes, while beneficial, face distribution and quality issues (Thakur,
2014).

Recent research advocates for integrating traditional knowledge with modern systems,
supported by community engagement and rainwater harvesting initiatives (Negi, 2018;
Sharma, 2019; Sood, 2020). Yet, the region-specific focus on Mandi remains limited,

revealing a research gap.

Drawn of Literature Review

The review of existing literature on water management in Mandi Estate highlights the rich
history of water management practices, the increasing challenges posed by modern issues
such as water scarcity and pollution, and the efforts to balance traditional and contemporary

approaches to water governance.

Research Gap

Despite Mandi’s rich water heritage, few studies explore the socio-cultural, environmental,

and governance aspects of its water management systems in depth. Existing research often
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overlooks how ancient practices could complement modern infrastructure to enhance
resilience under climate variability. This study aims to fill this gap by focusing specifically on

Mandi Town’s traditional water systems and their integration potential.

Selection of the Study Area

Mandi District, centrally located in Himachal Pradesh, presents a unique case due to its blend
of historical water infrastructure and contemporary challenges. The area features diverse
topography, exposing it to water scarcity during dry spells and floods during monsoons. Its
traditional water structures are still partly functional, offering a living laboratory for studying

sustainable water practices in a modernizing context.

Objective of the Study

1. Examine archaeological and literary evidence of ancient water management in Mandi.

2. Trace the evolution of these systems, especially during the princely era.

3. Analyze current water management challenges and the gap between traditional and
modern methods.

4. Assess the potential to integrate ancient knowledge with contemporary practices.

5. Propose policy recommendations for sustainable water governance.

Hypotheses

e HI: Traditional water systems developed during the princely era contributed
significantly to efficient water use and conservation and can be revived to address
modern water challenges.

o H2: Community participation was critical to the effectiveness of these systems.

Minor Hypothesis
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Traditional infrastructures like ponds and stepwells were designed to optimize local

topography and climate for water storage and distribution.

Research Methodology

A qualitative-descriptive approach guided this study, combining primary and secondary data.
Field surveys, structured interviews, and questionnaires were administered to 170
respondents, including elderly residents (aged 60+), youth, local authorities, NGOs,
historians, and tourists. Sampling employed random, stratified, purposive, and snowball
techniques to capture diverse perspectives. Secondary data included historical texts, academic
research, and government reports. Quantitative data were analyzed with descriptive statistics,

while qualitative responses underwent thematic analysis.

Sampling Techniques and Sample Size

For this study on the traditional and modern water management systems in Mandi Town, a
combination of sampling techniques will be used to ensure a comprehensive and
representative sample. This study uses a mixed sampling approach to ensure diverse
representation. A total of 170 respondents were selected through random, stratified,
purposive, and snowball sampling. Equal numbers of men and women were included, with a
special focus on older individuals (60+ years) for their knowledge of traditional systems.
Experts such as local authorities, NGOs, and historians were purposively chosen, while
snowball sampling helped reach knowledgeable individuals in remote areas. This blend of

techniques ensures both depth and diversity in perspectives on Mandi’s water management

systems.
Section the respondents for your study in Mandi Town Table No 1.1
Sr.No | Section/Category | Criteria/Description Sample | Reason for Inclusion
Size
1 Local Residents Age: 60+ years, long- | 85 Older residents will provide
term residents insights on the traditional use of
water systems.
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2 LocalResidents Age: 18-59  years, | 35 Younger residents can give

(Youth/Adults) residents of Mandi perspectives on current water
Town management and interest in
preservation.

3 Water Officials from local | 20 These  individuals  provide
Management water management knowledge on modern water
Authorities departments, NGOs management and policy.

4 Heritage and | Archaeologists, 10 Experts will offer insights on the
Cultural Experts | historians, and heritage historical and cultural

conservationists significance of water systems.

5 Tourists/Visitors | Visitors who  have | 20 Tourists can offer perspectives
visited Mandi Town for on the appeal of traditional water
its heritage or eco- systems and their potential for
tourism cultural tourism.

Data Analysis

Data analysis will combine quantitative and qualitative methods. Quantitative data from

surveys will be analysed using descriptive statistics like frequencies and percentages to

identify patterns. This approach will provide a comprehensive understanding of traditional

water systems in Mandi and their relevance today

Perception-Based Responses from Questionnaire (Percentage-wise) Table 1.2

Sr. Question Agree Neutral | Disagree

No (%) (%) (“o)

1 Traditional water systems like badies were | 82% 10% 8%
effective in the past.

2 bawdies and other systems are still in use in some | 41% 15% 44%
parts of Mandi Town.

3 Modern water systems are better than traditional | 35% 18% 47%
ones.

4 There is a lack of awareness among the new | 88% 5% 7%
generation about traditional water heritage.
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5 Reviving traditional systems can help solve | 76% 12% 12%

today’s water problems.

6 Government/local bodies should take steps to | 91% 6% 3%

restore ancient water structures.

7 Community involvement is essential in preserving | 84% 10% 6%

water heritage.

o

8 Stepwells (Baoris) can be promoted as | 68% 20% 12%

cultural/eco-tourism sites.

Total Sample Size: 170 (100)

Source: Primary data collected through a structured questionnaire from 170 respondents in
Mandi Town, Himachal Pradesh, as part of the researcher’s fieldwork conducted in
2025.

Can be promoted as tourism sites
Community role is important
Government should restore them
Supportrevival to tackle water issues
Younger generation unaware
Disagree modern systems are better

modern systems are hetter

Traditional systems still in use

=

10 20 30 40 50 60 70 80 90 100

Disagree8 = Neutrall0% =82

Source: Primary Prove

The data collected through the questionnaire highlights a strong recognition among the
residents of Mandi Town regarding the historical importance and effectiveness of traditional
water systems like Bawdies. A significant 82% of respondents agree that these systems were
effective in the past, indicating a collective memory and acknowledgment of their value.

However, only 41% of respondents reported that these traditional systems are still in use,
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suggesting that while the memory of their importance exists, their actual functionality in
present times has declined or disappeared. Interestingly, 47% of respondents disagreed with
the idea that modern systems are better than traditional ones, while only 35% supported this
view. This shows that there is still substantial trust and belief in the efficiency of ancient
water techniques. The most striking finding is that 88% of the participants believe that the
younger generation lacks awareness about these heritage systems. This reveals a significant
generational gap in knowledge and concern regarding water heritage. Moreover, 76% of
people agree that reviving these systems can help tackle modern water-related challenges, and
91% believe the government should actively support their restoration. A strong 84% also
emphasized that community participation is vital in the preservation of traditional water
structures. Lastly, 68% believe that stepwells like Bawdies can be promoted as eco-tourism or
heritage tourism destinations, which suggests potential for cultural and economic revival of

these structures.

Hypothesis Testing

Major Hypothesis: Traditional water management systems such as Baoris in Mandi Town
were more effective, sustainable, and community-centered compared to modern water supply
systems.
«/  Based on the collected data, this hypothesis is largely supported.
e Approximately 82% of respondents agreed that traditional systems were more
sustainable.
e 76% showed interest in reviving such systems.
e Many elderly respondents shared personal experiences, validating the efficiency and
cultural importance of Baoris in earlier times.
Thus, the major hypothesis is accepted as the data demonstrates that traditional water systems
were not only practically effective but also carried socio-cultural and ecological benefits.
Minor Hypotheses Testing:
1. The knowledge and use of Bawdies is significantly higher among older generations

than among younger ones.

B4 Accepted. Data shows that over 68% of older respondents had firsthand
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experience with Bawdies, while more than 70% of younger participants lacked
awareness or understanding of them.

2. Reviving traditional systems like Bawdies can positively influence water sustainability

in Mandi.

B4 Accepted. A large percentage (around 76%) believed that reconstruction and

integration of Bawdies into the modern system could ease current water scarcity

1SSues.

Finding

1. Low Awareness Among Youth: Younger generations are largely unaware of the
historical and functional value of traditional water systems like bawdies.

2. Neglect and Degradation of Water Heritage: Many structures are in poor condition due
to lack of maintenance and care.

3. Limited Support for Preservation from Younger Generations: Younger generations tend
to prefer modern water management systems like piped water and borewells.

4. Government and Community Involvement is Crucial: Local authorities recognize the
importance of these systems but lack active preservation policies.

5. Limited Knowledge and Preservation Initiatives Among Authorities: While some local
authorities and heritage conservationists are aware of the importance of Bawdies there
is a significant gap in active preservation efforts.

6. Historical Significance Recognized by the Elderly: The older generation, particularly
those who grew up in Mandi Town before the advent of modern infrastructure,
expressed a deep connection to these traditional water systems.

7. Desire for Educational Programs and Cultural Revitalization: A recurring finding
among the respondents was a desire for educational programs that teach younger
generations about the historical and cultural importance of these water systems.

8. Challenges in Reviving Traditional Systems: Despite the positive sentiment for revival,
respondents acknowledged that it would not be easy to reintegrate these ancient systems

into modern-day life.
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These additional findings underscore the multifaceted challenges and opportunities related to
preserving Mandi’s traditional water management systems. They point to a strong desire for
education, government intervention, and the blending of old and new methods to create a

sustainable, culturally enriched water management framework for the future.

Recommendation & Suggestions

To preserve Mandi’s traditional water heritage while addressing present-day challenges, the
following steps are recommended:
1. Restore Traditional Systems: Renovate Baoris, kuhls, and kunds to bring back their
utility and heritage value.
2. Increase Community Awareness: Educate especially the youth on the importance of
these systems through campaigns and school programs.
3. Government Support: Allocate targeted funding and create policies for the revival and
maintenance of traditional water structures.
4. Blend Old and New Techniques: Integrate traditional methods with modern
technologies for efficient water use and management.
5. Research and Documentation: Record local knowledge and history of water systems
to inform future conservation efforts.
6. Promote Heritage Tourism: Use restored water structures as eco-tourism attractions to
generate funds and awareness.
7. Establish Local Monitoring Systems: Form community-led committees for regular
upkeep and inspection of water systems.
8. Collaborate with NGOs and Experts: Partner with conservationists and NGOs for

technical support and wider outreach.
Relevance Today
These recommendations are crucial in addressing water scarcity, conserving heritage, and

promoting sustainable development. Reviving traditional systems like those in Mandi not

only honors the past but offers practical, eco-friendly solutions for the future. The
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revitalization of traditional water management systems like bawdies in Mandi Town is not
only a matter of preserving cultural heritage but also an important step toward ensuring
sustainable water management for the future. By combining modern water technologies with
ancient practices, Mandi can address its current water challenges while preserving its rich

history for future generations.

Conclusion

This research highlights the critical role of traditional water systems, particularly Bawdies, in
the cultural, ecological, and practical life of Mandi Town. Once central to the community’s
water needs, these systems have been neglected in the face of modernization. However, the
study reveals that they hold great potential in addressing today’s water-related issues like
scarcity and pollution. There is a growing recognition, especially among the older generation,
of their effectiveness and sustainability. Furthermore, their restoration will preserve Mandi’s
heritage, strengthen local identity, and promote eco-tourism. For impactful change, active
involvement of communities, government, and NGOs is essential. Thus, integrating the past

with the present can pave the way for a more sustainable and resilient water future in Mandi.
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