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Abstract

India's groundwater resources are under significant pressure due to over-extraction,
contamination, and climate change. Over-extraction has resulted in declining water tables,
increased energy costs, and water quality degradation. The quality of groundwater has
deteriorated due to the discharge of untreated industrial and domestic wastewater, agricultural
runoff, and contamination from chemicals and pesticides, posing a severe threat to public
health. India's groundwater management policies have focused primarily on supply-side
management, with limited emphasis on demand-side management. Potential solutions include
promoting water conservation, artificial recharge of aquifers, regulating groundwater use, and
improving wastewater management. Climate change is also expected to have significant
impacts on groundwater resources. Sustainable groundwater management is necessary to
address these challenges, and coordinated efforts by the central and state governments, local
communities, and private sectors are required to address the issues surrounding groundwater
resources in India.

Introduction

India is the second-most populous country in the world, with a population of over 1.3 billion.
Groundwater is a critical resource for India, particularly for agriculture, which accounts for
over 80% of the country's water consumption. The country's rapid population growth, along
with its rapidly expanding agricultural and industrial sectors, has placed significant pressure
on its groundwater resources. Groundwater is an essential resource for India's economy and
livelihoods, with approximately 85% of the country's rural drinking water supply and 60% of
its irrigation needs being met by groundwater. However, groundwater resources in India are
under significant pressure due to overexploitation, contamination, and climate change. Over-
extraction of groundwater has led to a decline in water tables, water quality degradation, and
increased energy costs for pumping. In this article, we will examine the issues surrounding
groundwater resources in India, the current state of groundwater management, and potential
solutions to address the challenges.

Groundwater Resources Issues

Overexploitation:

One of the primary issues surrounding groundwater resources in India is over-extraction. The
increasing demand for water from agriculture, industry, and domestic use has resulted in
groundwater levels falling at an alarming rate. According to the Central Ground Water Board
(CGWB), approximately 60% of India's groundwater blocks are in a critical condition, with
the level of exploitation exceeding the rate of recharge.



Groundwater is being extracted at an unsustainable rate in many parts of India, particularly in
the agricultural sector. The groundwater extraction rate in India is the highest in the world,
and several regions, including Punjab, Haryana, and Rajasthan, are experiencing significant
declines in groundwater levels.

The overexploitation of groundwater resources has several negative consequences, including
reduced availability of water for agriculture and domestic use, increased energy costs for
pumping, land subsidence, and saltwater intrusion in coastal areas.

The government of India has implemented several measures to address the overexploitation
of groundwater resources, including the creation of groundwater regulatory agencies and the
promotion of more efficient irrigation techniques. However, these measures have not been
entirely successful in addressing the problem, and further action is needed to ensure
sustainable groundwater management.

Contamination:

Another issue is the quality of groundwater. In many parts of India, the quality of
groundwater has deteriorated due to the discharge of untreated industrial and domestic
wastewater, agricultural runoff, and contamination from chemicals and pesticides. This poses
a severe threat to public health, as the consumption of contaminated groundwater can cause
various water-borne diseases.

Groundwater contamination is a significant problem in India, with a high prevalence of
pollutants such as arsenic, fluoride, nitrate, and pesticides in groundwater sources. The
contamination of groundwater sources poses a significant risk to human health, particularly in
rural areas where groundwater is the primary source of drinking water.

The primary sources of groundwater contamination in India include industrial effluent,
agricultural runoff, and inadequate sanitation infrastructure. The contamination of
groundwater sources is a complex problem that requires a multifaceted approach involving
regulation, enforcement, and the development of appropriate treatment technologies.

The government of India has implemented several measures to address groundwater
contamination, including the establishment of the Central Ground Water Board and the
National Green Tribunal. However, there is still a significant need for investment in
wastewater treatment infrastructure, groundwater monitoring systems, and research into new
treatment technologies.

Climate Change:

Climate change is expected to have significant impacts on groundwater resources in India,
with changes in precipitation patterns, temperature, and extreme weather events likely to
affect both the quantity and quality of groundwater resources.

The impact of climate change on groundwater resources is likely to be particularly severe in
regions such as the Indo-Gangetic Plain, which are already experiencing high levels of
groundwater stress. Climate change is likely to exacerbate the overexploitation and
contamination of groundwater resources in these regions.



The government of India has recognized the need to address the impacts of climate change on
groundwater resources and has implemented several measures, including the National Water
Mission, which seeks to improve the efficiency of water use and promote sustainable
groundwater management practices.

Current State of Groundwater Management

India’s groundwater management policies are primarily focused on supply-side management,
such as the construction of new infrastructure to increase water supply. However, there has
been limited emphasis on demand-side management, such as promoting water conservation
and regulating groundwater use. The lack of regulation has led to over-extraction of
groundwater and subsequent depletion of the aquifers.

The National Water Policy of 2012 emphasized the importance of managing groundwater
resources sustainably, but the implementation of policies at the state level has been slow. The
implementation of the policy has also been hindered by a lack of coordination between
different government departments and agencies.

Potential Solutions

To address the challenges facing India's groundwater resources, several solutions have been
proposed. These include:

Promoting water conservation: Encouraging farmers to adopt water-efficient irrigation
methods and promoting the use of low-water crops can help conserve groundwater resources.

Recharge of aquifers: Artificial recharge of aquifers can be used to replenish groundwater
resources. Methods such as rainwater harvesting, building check dams, and groundwater
recharge wells can help recharge groundwater resources.

Regulation of groundwater use: The implementation of regulations to monitor groundwater
use and prevent over-extraction is necessary to sustainably manage groundwater resources.

Improved wastewater management: Effective treatment of domestic and industrial
wastewater can help reduce groundwater contamination.

Conclusion

Groundwater is a vital resource for India's economy and livelihoods. The over-extraction of
groundwater and subsequent depletion of aquifers, along with groundwater contamination,
poses a severe threat to public health and the country's future economic development.
Sustainable groundwater management is necessary to address these challenges. Addressing
these challenges will require a multifaceted approach involving regulation, enforcement,
investment in infrastructure, and the development of new technologies. Promoting water
conservation, artificial recharge of aquifers, regulation of groundwater use, and effective
wastewater management can help sustainably manage India's groundwater resources. It is
necessary to have a coordinated effort by the central and state governments, local
communities, and private sectors to address the issues surrounding groundwater resources in
India. The government of India has implemented several measures to address these



challenges, but further action is needed to ensure the long-term sustainability of groundwater
resources in India.



