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Abstract

Groundwater depletion has emerged as a critical environmental and socio-economic challenge in Haryana,
a state that significantly contributes to India’s agricultural output. This study explores the patterns, causes,
and consequences of declining groundwater levels in Haryana and their direct impact on agriculture and
land use. With intensive farming practices, particularly the cultivation of water-intensive crops like paddy
and wheat under the Green Revolution framework, the groundwater table has seen a drastic fall in many
districts such as Karnal, Kurukshetra, and Hisar. The study analyzes data from.government reports, satellite
imagery, and field surveys to assess changes in cropping patterns, irrigation methods, and land use
dynamics. The shift from traditional sustainable agricultural practices to:high-yield mono-cropping systems
has not only reduced water availability but also led to soil degradation and decreased biodiversity. As
groundwater becomes scarcer, farmers are being forced to abandon previously arable lands or switch to
less water-intensive but economically less viable crops. The paper also discusses the socio-economic
implications for marginal farmers and landlesslaborers. Finally;the study recommends policy interventions
such as crop diversification, promotion of micro=irrigation techniques, and regulatory frameworks for
sustainable water use to ensure long-term agricultural.viability and ecological balance in Haryana.

Introduction

Water is the essence of life, and. groundwater
constitutes one of the most crucial natural
resources for sustaining life," livelihoods, ¢@and
economic development, particularlyin agrarian
regions like Haryana. As) one of India’s most
agriculturally productive states, ‘Haryana has
historically relied. heavily. on. its groundwater
reserves to support extensive irrigation and crop
production.However, over the past few decades,
the state has been facing a severe groundwater
crisis, characterized. by a rapidly declining water
table, deteriorating water quality, and increasing
regional imbalances, in groundwater availability.
The groundwater crisis in Haryana is not a recent
phenomenon. It is the cumulative outcome of
years of over-extraction, unregulated usage, lack
of sustainable water management practices, and
unsustainable agricultural policies. The Green
Revolution, while boosting agricultural output,
encouraged intensive cultivation of water-
guzzling crops such as rice and wheat, particularly

in districts like Karnal, Kurukshetra, and Kaithal.
These changes, coupled with subsidized
electricity and inefficient irrigation practices, have
significantly stressed the groundwater aquifers.
Today, many regions of Haryana are categorized
as ‘dark zones’ by the Central Ground Water
Board (CGWB), indicating critical levels of
groundwater depletion.

Groundwater  depletion has  far-reaching
consequences, especially for a state like Haryana,
where agriculture forms the backbone of the rural
economy. Declining groundwater levels not only
threaten crop productivity and food security but
also have a cascading effect on land use patterns,
socio-economic conditions, and environmental
sustainability. As aquifers dry up, farmers are
forced to abandon traditional cropping patterns,
invest in deeper bore wells, or even leave their
land fallow. This shift alters the land use dynamics
and can lead to desertification, soil degradation,
and increased rural distress.
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Moreover, the state’s dependence on groundwater
has also adversely impacted other water sources.
Surface water bodies such as ponds, lakes, and
canals are often neglected or poorly maintained,
leading to their depletion. In urban areas, rampant
real estate development without proper water
resource planning has further exacerbated the
crisis. Consequently, Haryana faces a dual
challenge—ensuring water security for its
agricultural sector and maintaining ecological
balance amid rapid urbanization.

This research paper delves into the causes and
consequences of groundwater depletion in
Haryana, with a particular focus on its impact on
agriculture and land use patterns. It aims to
analyze the various socio-economic and
environmental drivers that contribute to the crisis,
including policy decisions, irrigation practices,
crop choices, and climatic factors. Furthermore,
the study examines regional disparities within the
state, highlighting districts most affected by
groundwater stress and the localized responses
undertaken to mitigate the impact.

The objectives of this study are threefold: first, to
provide a comprehensive understanding of the
groundwater scenario in Haryana; second, to
explore the interlinkages between groundwater
depletion, agricultural productivity, and land use
changes; and third, to propose. sustainable and
region-specific policy recommendations for water
conservation and land management.
Methodologically, the research draws. from a mix
of quantitative and qualitative sources, including
satellite data, official reports. from state and
national water . resource. agencies, academic
literature, and case studies from selected districts
in Haryana. Field ‘data, wherever available, is
supplemented . with . insights from local
stakeholders, “including farmers, water experts,
and government officials.

Understanding the patterns of groundwater
depletion in Haryana also requires placing the
issue within the larger national and global context.
Across India, groundwater levels are declining at
alarming rates, making the country the largest user
of groundwater in the world. Haryana serves as a
microcosm of this crisis, reflecting the larger
challenges of water governance, agricultural
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policy reform, and sustainable land use planning.
Internationally,  water-scarce  regions  are
grappling with similar issues, and lessons from
Haryana can contribute to the global discourse on
sustainable groundwater management.

To address this pressing issue, the paper is
structured as follows: The next section reviews the
existing literature on groundwater usage and
management in Haryana and other agrarian states.
This is followed by an analysis of the major causes
behind the crisis, including over-extraction, crop
selection, and policy gaps. The paper then moves
on to discuss the consequences of.groundwater
depletion on agriculture and land use, supported
by district-wise data and case.studies. Finally, the
study explores current mitigation strategies and
suggests a roadmap.for future action, emphasizing
the importance of ‘community participation,
technological. innovation, and integrated water
resource management.

In conclusion, the groundwater crisis in Haryana
is a complex and multi-dimensional problem that
calls_for urgent and coordinated efforts across
sectors. The future of the state’s agriculture,
economy, and environment depends on how
effectively this challenge is addressed through
scientific, policy-driven, and people-centric
approaches.

Geographic and Climatic Profile of Haryana
Haryana is a north Indian state characterized by
diverse agro-climatic zones. The state’s
geography includes the Yamuna-Ghaggar plain
and the Shivalik Hills in the northeast. The climate
is generally semi-arid, with hot summers and
scanty rainfall concentrated in a short monsoon
season. This variation influences cropping
patterns and irrigation demands. Agriculture is
heavily dependent on groundwater extraction due
to erratic rainfall, especially in the southern and
southwestern regions.

Socio-Economic Dependency on Agriculture
Nearly 60% of Haryana’s population is engaged in
agriculture or allied activities. The state has
gained national importance due to its
contributions to the Green Revolution and food
security. However, this intensive agricultural
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dependence has led to an unsustainable demand

for  groundwater, resulting in  serious
environmental ~ concerns. Irrigation-centric
policies, including subsidized electricity, have
further accelerated groundwater exploitation.
Agricultural Practices and Water Use

The predominant cropping pattern, especially the
rice-wheat rotation system, is water-intensive.
These crops require frequent irrigation cycles,
which has increased reliance on tubewells and
borewells. According to recent surveys, over 85%
of Haryana’s irrigated area depends on
groundwater, which has led to over-extraction and
the drying up of water tables

Groundwater Management Policies

Though the government has initiated programs
like micro-irrigation, watershed development, and
crop diversification incentives, the effectiveness
of these measures remains limited. There is an
urgent need to strengthen regulatory mechanisms
and promote community-based groundwater
management systems.

Need for the Study

Given the direct link between groundwater levels,
agriculture sustainability, and rural livelihoods,
this study is crucial for identifying the root causes
of depletion and its broader implications. It also
intends to evaluate current policies.and suggest
adaptive strategies for long-term water security
and responsible land use planning in. Haryana.
Overview of Groundwater Studies inindia
Several academic studies and government reports
have emphasized “the overexploitation of
groundwater resources across India. According to
the Central Ground Water Board (CGWB), nearly
70% of the country’s freshwater demand is met
through.. groundwater. In northern states like
Punjab and.Haryana; the water table is falling at
an alarming rate, with many districts categorized
as "over-exploited.” These studies indicate that the
main drivers are intensive agriculture, free
electricity for pumping, and lack of regulatory
frameworks.

Studies Specific to Haryana

Research focused on Haryana highlights rapid
groundwater decline, especially in agriculturally
rich yet water-stressed regions such as Karnal,
Kaithal, Kurukshetra, and Fatehabad. Scholars
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like K.K. Narula and V.K. Sharma have linked
this crisis directly to rice-wheat monoculture and
governmental  procurement incentives that
encourage water-guzzling crops. Despite growing
awareness, the shift to sustainable practices has
been slow due to entrenched farming habits and
economic dependencies.

Impact on Agriculture and Land Use
Literature suggests a direct correlation between
declining groundwater and shifting cropping
patterns. In areas facing acute water stress,
farmers are either abandoning. agriculture or
turning to less water-intensive ».cash crops.
Satellite-based studies have documented land-use
changes, including fallowing.of agricultural lands,
increased.urban sprawl, and forest cover loss, all
of which are linked.to water availability.

Gaps in Existing Research

While numerous studies focus on groundwater
depletion in Haryana, few take a holistic approach
combining «.agricultural  patterns,  land-use
dynamics, and policy analysis. This study
attempts to bridge that gap by assessing the socio-
economic, agricultural, and environmental
consequences of water stress in an integrated
manner.

Causes of Groundwater Depletion in Haryana
Agricultural Intensification and Water-
Intensive Crops: The Green Revolution
transformed Haryana into an agricultural
powerhouse, but it also created a legacy of
unsustainable farming. Water-intensive crops like
paddy, which are not naturally suited for
Haryana’s semi-arid climate, are grown
extensively due to Minimum Support Prices
(MSP) and procurement assurances. These
policies encourage over-irrigation, leading to
aquifer exhaustion.

Free Electricity and Unregulated Pumping:
One of the key contributors to groundwater
depletion is the availability of free or highly
subsidized electricity for agriculture. This policy,
although politically popular, removes the
incentive for efficient water use. Farmers operate
electric tube wells without any restraint, leading to
excessive
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Climate Variability and Monsoon Dependence:
Rainfall in Haryana is both sparse and erratic. The
state receives an average annual rainfall of 400-
600 mm, primarily during the monsoon months. In
recent years, monsoon variability due to climate
change has worsened recharge potential, further
straining groundwater reserves.

Inefficient Irrigation Practices: Traditional
flood irrigation, which is commonly practiced
across Haryana, leads to massive water wastage.
The adoption of micro-irrigation systems such as
drip or sprinkler irrigation remains limited due to
lack of awareness, cost barriers, and technical
challenges.

Lack of Regulatory Oversight: Although laws
exist to monitor groundwater usage, enforcement
remains weak. Most of the extraction occurs
through privately owned tube wells, making
regulation extremely difficult. There is minimal
institutional  oversight, and no significant
community-level groundwater governance system
is in place.

Conclusion

The issue of groundwater depletionnin Haryana
has reached critical levels, with profound
implications for agriculture, land use, and overall
sustainability. ~ Driven by  unsustainable
agricultural practices, the cultivation of water-
intensive crops, and government policies such as
free electricity and assured procurement,
groundwater tables ino many districts. have
declined sharply. This depletion. has not only
reduced agricultural ‘productivity in some areas
but also altered land-use» patterns, increased
farmer distress, and threatened long-term food and
water security.

The lack of effective regulation, limited adoption
of water-efficient technologies, and insufficient
awareness about sustainable practices have further
exacerbated the crisis. While efforts such as crop
diversification schemes and promotion of micro-
irrigation  offer potential solutions, their
implementation remains limited.

Addressing this challenge requires a multi-
pronged strategy involving policy reform, farmer
education, community  participation, and
technological innovation. Groundwater
conservation must become a central focus of
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Haryana’s agricultural and environmental policy.
Only through collaborative and sustained efforts
can the state balance its economic ambitions with
ecological responsibility, ensuring that future
generations inherit a land that is both fertile and
water-secure.
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