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Abstract: The declining underground water levels in India pose a severe threat to the nation’s
environmental sustainability, agricultural productivity, and water security. Over extraction for irrigation,
rapid urbanization, poor water governance, and changing climatic patterns have significantly contributed
to the depletion of groundwater resources. States like Punjab, Haryana, Rajasthan, and parts of Maharashtra
are witnessing alarming rates of groundwater decline, with extraction far exceeding natural recharge rates.
This imbalance has led to increased energy usage for deeper pumping, degradation of soil quality, and
adverse socio-economic impacts on farming communities. The crisis also undermines future drinking water
availability for both rural and urban populations. Sustainable management of groundwater requires a
multipronged approach, including policy reforms, improved irrigation efficiency, promotion of rainwater
harvesting, community participation, and the integration of traditional and modern water conservation
techniques. This paper highlights the causes and consequences of declining groundwater levels and
recommends sustainable strategies to ensure long-term water availability in India. India, with 18% of the
world’s population and only 4% of its water resources, is facing a severe groundwater crisis. Groundwater
accounts for over 60% of irrigation and 85% of domestic water use in rural areas. This paper investigates
the trends in groundwater depletion, regional disparities, causes, consequences, and policy initiatives. It
further explores sustainable groundwater management practices to ensure water security for future
generations.
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Introduction: India’s reliance on groundwater has increased rapidly due to urbanization, population
growth, and agricultural expansion. However, unsustainable extraction has led to a steep decline in
groundwater tables, especially in arid and semi-arid regions. This paper aims to study the current situation,
analyze contributing factors, and suggest remedial measures. Water is one of the most essential natural
resources for sustaining life, agriculture, and economic development. In India, groundwater serves as the
backbone of rural and urban water supply, supporting over 60% of irrigation and about 85% of drinking
water needs. However, in recent decades, the country has witnessed a sharp decline in underground water
levels, posing a serious threat to water security and environmental sustainability.

The over-extraction of groundwater, driven by intensive agricultural practices, unregulated borewell usage,
population pressure, and erratic monsoons, has led to alarming rates of depletion across many states,
especially in regions like Punjab, Haryana, Rajasthan, and Tamil Nadu. Despite being a renewable resource,
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groundwater is being withdrawn at a rate faster than its natural recharge, leading to falling water tables,
drying aquifers, and increasing water stress.
This introduction explores the growing crisis of declining groundwater levels in India, examining its root
causes, wide-ranging impacts on agriculture, environment, and livelihoods, and the urgent need for
sustainable management practices. Addressing this challenge requires a multi-pronged approach involving
policy reforms, technological innovations, community participation, and a shift towards water-conscious
agricultural and domestic practices.
Status of Groundwater in India: Groundwater is the backbone of India's water supply, especially in
agriculture and rural drinking water. However, overexploitation and mismanagement have led to a serious
crisis. Here's a comprehensive overview of the current status:
e Groundwater Dependence: 70% of irrigation and 80-90% of rural drinking water needs are
met through groundwater. India is the largest user of groundwater in the world—more than the
US and China combined.
e Groundwater Availability: Total annual replenishable groundwater resources (2023 estimate):
~437.60 billion cubic meters (bcm) Net annual groundwater availability: ~398 becm Annual
groundwater extraction: ~239 bcm

Causes of Groundwater Depletion: Groundwater depletion refers to the long-term decline in the water
levels of underground aquifers due to excessive extraction and reduced natural recharge. Agriculture is the
largest consumer of groundwater globally, especially in countries like India. The increasing dependence on
underground water for irrigation has led to over-extraction, causing serious environmental and socio-
economic issues. The major causes include:

e Agricultural Dependency: Water-intensive crops like paddy and sugarcane in low rainfall zones.

e Free Electricity and Subsidies: Leads to over-irrigation and poor water management.

¢ Urbanization: Shrinking water bodies and over-extraction for domestic/industrial use.

¢ Climate Change: Irregular rainfall and increasing evapotranspiration.

¢ Lack of Regulation: Groundwater is not regulated in most Indian states.
Regional Variations: The decline in underground water levels is not uniform across India. Various regions
experience groundwater depletion at different rates due to diverse climatic, agricultural, industrial, and
socio-economic factors. Here's an overview of the regional variations:

¢ Punjab & Haryana: Extensive tube-well irrigation and rice cultivation causing water table decline.

¢ Gujarat & Rajasthan: Arid climate, low recharge rates.

¢ Eastern India (Bihar, West Bengal): Comparatively better water levels due to higher rainfall and

river systems.

¢ Southern States: Depleting due to granite terrain with poor storage and recharge.
Impact of Groundwater Depletion: Groundwater depletion refers to the long-term decline in the water
stored in underground aquifers, primarily due to excessive extraction. This phenomenon has significant
environmental, agricultural, social, and economic impacts, especially in countries like India where a large
population depends on groundwater for drinking and irrigation.
Environmental Impacts:

e Drying of Wells and Springs: As groundwater levels fall, shallow wells and springs dry up,

affecting water availability.
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¢ Reduced Base Flow to Rivers: Groundwater contributes to maintaining river flow during dry
periods. Its depletion reduces stream and river levels.
e Land Subsidence: Excessive extraction can cause the land above aquifers to sink, damaging
buildings and infrastructure.
¢ Degradation of Wetlands: Wetlands fed by groundwater shrink or disappear, threatening
biodiversity and ecosystem services.
Agricultural Impacts:
e  Water Scarcity for Irrigation: Farmers face challenges in irrigating crops, leading to reduced
agricultural productivity.
e Higher Costs: As water levels drop, farmers must dig deeper wells and use more powerful pumps,
increasing energy and maintenance costs.
e Crop Failure and Livelihood Loss: Inadequate irrigation due to falling water tables can lead to
frequent crop failures.
Economic Impacts:
e Increased Cost of Water Extraction: Households and industries must spend more on drilling
deeper and using powerful pumping systems.
¢ Reduced Industrial Output: Industries dependent on groundwater face production challenges due
to limited water availability.
e Pressure on Public Water Supply Systems: Urban areas face increased demand on municipal
water systems as private wells dry up.
Social Impacts:
e Water Conflicts: Scarcity can lead to disputes between regions, states, or communities over access
to remaining groundwater.
o Health Issues: Deeper aquifers may contain harmful substances like arsenic or fluoride, leading to
public health concerns.
e Migration and Displacement: Droughts and water shortages push rural populations to migrate to
urban areas in search of livelihoods.
Conclusion: The alarming decline in underground water levels across India poses a serious threat to the
nation’s water security, agricultural sustainability, and ecological balance. Driven primarily by over-
extraction for irrigation, rapid urbanization, deforestation, and erratic rainfall patterns, the depletion of
groundwater has led to adverse consequences such as reduced agricultural productivity, water scarcity, land
subsidence, and deteriorating water quality.
To counter this crisis, it is imperative to adopt a holistic and integrated approach that combines sustainable
water management practices with strong policy implementation. Strategies like rainwater harvesting,
watershed development, promotion of water-efficient irrigation methods (e.g., drip and sprinkler systems),
and community-based groundwater management must be prioritized. Additionally, awareness campaigns,
strict regulation of groundwater usage, and the use of modern technologies for monitoring and recharge are
essential for long-term solutions.
In conclusion, safeguarding India’s groundwater resources requires collective efforts from government
agencies, local communities, and individuals alike. Only through sustainable and judicious use of water can
India ensure water security for future generations and resilience against climate change.
India’s groundwater crisis is a multi-dimensional challenge requiring urgent attention. Without immediate
corrective steps, water insecurity could severely impact food production, livelihoods, and the environment.
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Integrated management involving technology, policy reforms, and community participation is essential for
reversing the trend and achieving long-term sustainability.
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