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ABSTRACT

Water resources management in Haryana, India, presents a multifaceted challenge characterized by competing
demands, resource depletion, and environmental degradation. This abstract delves into the intricate dynamics of
water management and utilization in Haryana, shedding light on key issues, strategies, and implications for
sustainable development. Haryana, with its extensive canal networks, groundwater reservoirs, and rivers like the
Yamuna and Ghaggar, boasts a rich hydrological endowment that sustains its agrarian economy and burgeoning
urban centers. However, rapid population growth, urbanization, industrialization, and agricultural intensification
have placed unprecedented pressure on the state's water resources, exacerbating water scarcity, quality
degradation, and ecosystem depletion. One of the primary challenges in water resources management in Haryana is
the unsustainable extraction of groundwater, which serves as the lifeline for agricultural and domestic needs.
Overexploitation of aquifers has led to declining water tables, land subsidence, and groundwater contamination,
posing long-term risks to agricultural productivity, livelihoods, and ecosystem health.

Additionally, the management of surface water resources faces challenges such as inefficient irrigation practices,
waterlogging, and salinity intrusion, further exacerbating water stress and ecological imbalances. The inequitable
distribution of water resources among different sectors and regions exacerbates social disparities and conflicts over
water allocation, highlighting the need for equitable and participatory governance mechanisms. Amidst these
challenges, there is a growing recognition of the imperative to adopt sustainable water management practices that
balance competing demands, conserve ecosystems, and enhance water resilience. Integrated water resources
management (IWRM) approaches, including demand management, water recycling, rainwater harvesting, and
watershed management, offer promising avenues for enhancing water security and sustainability in Haryana.
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INTRODUCTION

Water is a vital resource that sustains life, agriculture, industry, and ecosystems in Haryana, India. Situated in the fertile
plains of northern India, Haryana is endowed with an extensive network of rivers, canals, and groundwater reservoirs that
form the backbone of its agrarian economy and burgeoning urban centers. However, the management and utilization of
water resources in Haryana are beset by a myriad of challenges, ranging from overexploitation and pollution to inequitable
distribution and climate variability.

This introduction sets the stage for a comprehensive exploration of water resources management in Haryana, highlighting
the complexities, dynamics, and implications for sustainable development. By delving into the socio-economic,
environmental, and institutional dimensions of water management, this study seeks to elucidate the key issues, strategies,
and pathways towards ensuring water security and resilience in the state.

At the heart of the water challenge in Haryana lies the unsustainable extraction of groundwater, which serves as the primary
source of irrigation for agriculture and drinking water for rural and urban populations alike. Rapid urbanization,
industrialization, and agricultural intensification have led to rampant groundwater depletion, declining water tables, and
deterioration of water quality, posing existential threats to livelihoods, ecosystems, and long-term water security.

Furthermore, the management of surface water resources faces its own set of challenges, including inefficient irrigation
practices, water logging, and salinity intrusion, exacerbated by factors such as climate change and variability. The
inequitable distribution of water resources among different sectors and regions exacerbates social disparities and tensions
over water allocation, underscoring the need for equitable and participatory governance mechanisms.
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Amidst these challenges, there is a growing recognition of the imperative to adopt sustainable water management practices
that balance competing demands, conserve ecosystems, and enhance water resilience. Integrated water resources
management (IWRM) approaches, emphasizing demand management, water recycling, rainwater harvesting, and watershed
management, offer promising avenues for addressing water scarcity and promoting sustainability.

In this context, policy interventions aimed at promoting water conservation, efficiency, and equity are essential for
addressing the root causes of water insecurity and building resilience to climate variability and change. Strengthening
institutional capacities, fostering stakeholder engagement, and harnessing technological innovations are critical for
advancing sustainable water governance and achieving the Sustainable Development Goals (SDGs) related to water and
sanitation. Furthermore, policy interventions aimed at promoting water conservation, efficiency, and equity are essential for
addressing the root causes of water insecurity and fostering resilience to climate variability and change. Strengthening
institutional capacities, promoting stakeholder engagement, and harnessing technological innovations are critical for
advancing sustainable water governance and achieving the Sustainable Development Goals (SDGs) related to water and
sanitation.

The management and utilization of water resources in Haryana require a concerted effort to balance competing needs,
conserve ecosystems, and enhance resilience in the face of growing water challenges. By embracing principles of
sustainability, equity, and adaptive management, Haryana can navigate the complexities of water management and pave the
way for a water-secure future for its citizens and ecosystems alike.

LITERATURE REVIEW

1. Groundwater Depletion and Management: Numerous studies have investigated groundwater depletion in
Haryana and proposed management strategies. For instance, Singh et al. (2018) analyzed trends in groundwater
levels and highlighted the need for sustainable groundwater management practices. Other studies, such as Kumar
et al. (2020), explored the effectiveness of artificial recharge techniques and community-based management
approaches in addressing groundwater depletion.

2. Surface Water Quality and Pollution: Researchers have assessed the quality of surface water bodies in Haryana
and identified sources of pollution. Gupta and Sharma (2019) conducted a comprehensive study on the pollution
levels in the Yamuna River and its tributaries, emphasizing the role of industrial effluents and urban wastewater in
water pollution. Similarly, Sharma et al. (2021) investigated the impact of agricultural runoff on surface water
quality and proposed mitigation measures.

3. Water Governance and Policy: Several studies have focused on water governance mechanisms and policy
interventions in Haryana. Yadav and Singh (2019) evaluated the effectiveness of water management institutions
and governance structures in the state, highlighting challenges such as institutional fragmentation and lack of
stakeholder participation. Policy analyses by Sharma and Verma (2020) examined existing water policies and
proposed reforms to enhance water governance and sustainability.

4. Climate Change and Water Resources: The impacts of climate change on water resources in Haryana have been
a subject of research. Studies by Malik et al. (2019) assessed the vulnerability of water resources to climate change
impacts such as altered precipitation patterns and increased temperature. Additionally, adaptation strategies,
including water conservation measures and climate-resilient infrastructure, have been explored by researchers such
as Kumar and Sharma (2020).

5. Community Engagement and Water Conservation: Community participation in water conservation initiatives
has been investigated as a means of promoting sustainable water management. Singh and Kaushik (2021)
examined the role of community-based organizations in watershed management and highlighted the importance of
local knowledge and participation. Case studies, such as the work by Verma et al. (2021), documented successful
community-led water conservation projects and their implications for sustainable development.

These literature reviews provide insights into the key issues, trends, and research gaps related to water resources
management in Haryana. By synthesizing empirical findings and theoretical frameworks, they contribute to the
understanding of challenges and opportunities for sustainable water governance and resilience-building in the region.
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WATER RESOURCES IN HARYANA

Water resources in Haryana play a vital role in sustaining its agrarian economy, supporting industrial activities, and meeting
the needs of its growing population. Situated in the fertile plains of northern India, Haryana is endowed with a network of
rivers, canals, reservoirs, and groundwater aquifers that form the backbone of its water supply system. Here are some key
aspects of water resources in Haryana:

1. Rivers and Canals: Haryana is traversed by several rivers, including the Yamuna, Ghaggar, and Markanda. The
Yamuna, in particular, is a major river that originates in the Himalayas and flows through Haryana before merging
with the Ganges in Uttar Pradesh. The state also benefits from canal systems originating from rivers such as the
Yamuna and the Sutlej, which facilitate irrigation and water supply for agriculture and other purposes.

2. Groundwater: Groundwater is a crucial source of water for irrigation, drinking, and industrial use in Haryana.
The state's aquifers, primarily located in the Indo-Gangetic plains, are recharged by rainfall and canal seepage.
However, overexploitation of groundwater for agriculture and other purposes has led to declining water tables and
groundwater depletion in some areas, posing challenges to sustainable water management.

3. Water Supply: Haryana's water supply infrastructure includes canal systems, reservoirs, water treatment plants,
and groundwater extraction wells. The state relies heavily on canal irrigation for agriculture, with extensive canal
networks irrigating millions of hectares of agricultural land. Urban areas are primarily supplied with treated
surface water from rivers and reservoirs, although groundwater also contributes significantly to water supply in
some regions.

4. Agricultural Water Use: Agriculture is the largest consumer of water in Haryana, accounting for a significant
portion of water withdrawals. The state's fertile plains support intensive agricultural practices, including the
cultivation of rice, wheat, sugarcane, and vegetables. Irrigation, predominantly through canal networks and
tubewells, is essential for sustaining crop production, particularly during the dry season.

5. Water Quality: Despite abundant water resources, water quality issues persist in Haryana. Industrial discharge,
agricultural runoff, untreated sewage, and contamination from urban and rural sources contribute to water
pollution in rivers, canals, and groundwater. Ensuring water quality and addressing pollution sources are ongoing
challenges for water management authorities in the state.

6. Water Governance: Water governance in Haryana involves multiple stakeholders, including government
agencies, water user associations, and local communities. The state government plays a central role in water
resource management, with departments responsible for irrigation, water supply, pollution control, and
groundwater regulation. Efforts to enhance water governance include the implementation of water conservation
measures, groundwater monitoring programs, and public awareness campaigns.

In summary, water resources in Haryana are critical for sustaining livelihoods, economic activities, and ecosystem health.
Effective management and conservation of these resources are essential to address challenges such as groundwater
depletion, water pollution, and competing water demands, while ensuring water security and resilience for future
generations.

MANAGEMENT AND UTILIZATION OF WATER RESOURCES IN HARYANA

The management and utilization of water resources in Haryana are crucial for sustaining agricultural productivity, meeting
the water needs of its growing population, and supporting industrial activities. Here's an overview of the management and
utilization of water resources in the state:

1. Canal Irrigation: Haryana benefits significantly from canal irrigation systems originating from rivers like the
Yamuna and the Sutlej. These canals supply water to agricultural lands across the state, facilitating the cultivation
of crops such as rice, wheat, sugarcane, and vegetables. The management of canal networks involves water
distribution, maintenance of canal infrastructure, and regulation of water flow to ensure equitable distribution
among farmers.
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Groundwater Extraction: Groundwater is a crucial source of water for irrigation, particularly in areas where
canal irrigation is not available or insufficient. The state has a large number of tubewells that extract groundwater
for agricultural use. However, overexploitation of groundwater has led to declining water tables and groundwater
depletion in some regions, necessitating sustainable groundwater management practices such as regulation of tube
well installation, groundwater recharge, and water conservation measures.

Urban Water Supply: Urban areas in Haryana rely on surface water sources such as rivers, reservoirs, and canals
for their water supply. Water is treated at water treatment plants before being distributed to households, industries,
and commercial establishments. The management of urban water supply involves infrastructure development,
water treatment, distribution network maintenance, and ensuring adequate water supply to meet the needs of urban
residents.

Industrial Water Use: Industries in Haryana utilize water for various purposes, including manufacturing
processes, cooling, and sanitation. Water is sourced from surface water bodies, groundwater, or supplied by the
municipal authorities. Industrial water use is regulated by pollution control boards to ensure compliance with
water quality standards and minimize water pollution.

Rainwater Harvesting: Rainwater harvesting is promoted as a sustainable water management practice in Haryana
to augment water resources and recharge groundwater aquifers. Rooftop rainwater harvesting systems are installed
in urban areas, while check dams, farm ponds, and percolation tanks are constructed in rural areas to capture
rainwater runoff and replenish groundwater.

Water Conservation and Efficiency: Water conservation and efficiency measures are encouraged to optimize
water use and minimize wastage. This includes promoting drip irrigation and sprinkler systems in agriculture,
retrofitting industries with water-saving technologies, repairing leakages in water distribution networks, and
raising awareness about water conservation among the public.

Water Quality Management: Ensuring water quality is an integral part of water resources management in
Haryana. Efforts are made to monitor water quality in rivers, canals, and groundwater, and mitigate sources of
water pollution through pollution control measures, wastewater treatment, and enforcement of environmental
regulations.

Integrated Water Resources Management (IWRM): Integrated Water Resources Management approaches are
advocated to address the complexities of water management in Haryana comprehensively. IWRM emphasizes the
coordinated development and management of water, land, and related resources, taking into account social,
economic, and environmental factors. This approach promotes sustainable and equitable utilization of water
resources while preserving ecosystems and enhancing water security for all stakeholders.

Effective management and utilization of water resources in Haryana require a holistic approach that integrates various
water management strategies, promotes sustainability, and balances competing water demands across different sectors and
regions. By adopting proactive measures, enhancing water governance, and fostering stakeholder participation, Haryana can
ensure the long-term sustainability and resilience of its water resources for the benefit of present and future generations.

COMPARATIVE ANALYSIS OF DISTRICT-WISE MANAGEMENT AND UTILIZATION OF WATER
RESOURCES IN HARYANA

District

Ambala

Bhiwani

Integrated  Water

Urban Resources

Canal Groundwater Water Industrial  Rainwater Management

Irrigation Extraction Supply Water Use  Harvesting (IWRM)
Coordinated

Extensively Municipal  Light planning and

used Moderately used  supply industrial use Implemented management

Significant Municipal ~ Medium Stakeholder

reliance Heavy reliance supply industrial use Implemented engagement,

46




International Journal of Research and Review Techniques (IJRRT), ISSN: 3006-1075

Volume 2, Issue 4, October-December, 2023, Available online at: https://ijrrt.com

District

Faridabad

Fatehabad

Gurgaon

Hisar

Jhajjar

Jind

Kaithal

Karnal

Kurukshetra

Mahendragarh

Mewat

Palwal

Panchkula

Canal
Irrigation

Limited

Moderate

Limited

Extensively
used

Significant
reliance

Extensively
utilized

Moderate
reliance
Significant
reliance
Moderate

reliance

Significant
reliance

Limited

Limited

Limited

Groundwater
Extraction

Moderate
extraction

Intensive

High extraction

Heavy reliance

Heavy extraction

Heavy extraction

Heavy extraction

Moderate
extraction

Moderate
extraction

Heavy extraction

Moderate
extraction

Moderate
extraction

Moderate
extraction

Urban
Water

Supply

Municipal
supply

Municipal
supply

Municipal
supply

Municipal
supply
Municipal
supply

Municipal
supply

Municipal
supply
Municipal
supply
Municipal

supply

Municipal
supply

Rural supply

Municipal
supply

Municipal
supply

Industrial
Water Use

Heavy
industrial use

Light
industrial use

Heavy
industrial use

Moderate
industrial use

Medium
industrial use

Light
industrial use

Light
industrial use

Medium
industrial use

Light
industrial use

Light
industrial use

Light
industrial use

Light

industrial use

Light
industrial use

Rainwater
Harvesting

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Integrated  Water
Resources
Management
(IWRM)

watershed
management

Collaborative
governance,
strategies

Multi-sectoral
coordination,
demand
management

reuse

Basin-wide
planning, ecosystem
restoration

Stakeholder forums,
sustainable
agriculture

Watershed
management,
participatory
planning

Collaborative
governance,  water
user associations

Participatory
decision-making,
ecosystem protection

Basin-scale
management,
community
involvement

Stakeholder
consultation,
sustainable practices

Watershed
protection,
ecosystem
conservation

Adaptive
management,
governance

local

Integrated planning,
community
involvement

Stakeholder
engagement,
sustainable growth
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Integrated  Water

Urban Resources
Canal Groundwater Water Industrial ~ Rainwater Management
District Irrigation Extraction Supply Water Use  Harvesting (IWRM)
Basin-wide
approach,
Significant Moderate Municipal ~ Heavy conservation
Panipat reliance extraction supply industrial use Implemented measures
Watershed
management,
Moderate Municipal  Light stakeholder
Rewari reliance Heavy extraction supply industrial use Implemented collaboration
Interdisciplinary
Extensively Municipal ~ Medium cooperation,
Rohtak utilized Heavy extraction supply industrial use Implemented sustainable practices
Participatory
Extensively Municipal  Light governance, climate
Sirsa used Heavy reliance supply industrial use Implemented resilience
Integrated
management
strategies,
Significant Moderate Municipal ~ Medium stakeholder
Sonipat reliance extraction supply industrial use Implemented engagement

This comparative analysis provides an overview of the management and utilization of water resources across different
districts in Haryana, highlighting variations in water management practices, challenges, and strategies adopted to ensure
sustainable water use and resilience.

CONCLUSION

The management and utilization of water resources in Haryana represent a complex and multifaceted challenge that
requires a coordinated and integrated approach. Across the various districts of the state, there are notable differences in the
reliance on different water sources, the intensity of water use, and the strategies employed for water management. However,
common themes emerge, including the importance of sustainable practices, the need for equitable distribution, and the
imperative of addressing water quality issues.

Canal irrigation remains a significant component of water management in many districts, supporting agriculture and
ensuring food security. However, overreliance on groundwater extraction has led to declining water tables and groundwater
depletion in several areas, highlighting the urgency of implementing sustainable groundwater management practices.
Additionally, urban areas face challenges related to water supply, pollution, and industrial water use, necessitating
improved infrastructure, stricter regulations, and innovative solutions.

Rainwater harvesting, water conservation, and efficiency measures are increasingly being promoted to augment water
resources, minimize wastage, and enhance resilience to water scarcity. These practices, along with integrated water
resources management approaches, emphasize the importance of considering social, economic, and environmental factors
in water governance and decision-making. Despite the progress made in water management and utilization, significant
challenges remain, including pollution, water scarcity, and climate change impacts. Addressing these challenges requires a
combination of policy interventions, technological innovations, community engagement, and stakeholder collaboration.
Moreover, ensuring the long-term sustainability of water resources in Haryana necessitates a commitment to adaptive
management, continuous monitoring, and the adoption of best practices.
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The sustainable management and utilization of water resources in Haryana are essential for supporting livelihoods,
fostering economic development, and preserving ecosystems. By adopting a holistic and participatory approach to water
governance, Haryana can overcome its water challenges and pave the way for a water-secure future for all its residents.
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