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Abstract 
 

Groundwater over-exploitation is a significant problem in India, affecting millions of people, 

especially in rural areas. This article provides an in-depth analysis of the groundwater over-

exploitation crisis in India, including its causes, impacts, and solutions. Agriculture, rapid 

urbanization, industrialization, and climate change are among the leading causes of 

groundwater over-exploitation in India. The depletion of aquifers, deterioration of water 

quality, economic and social impacts are some of the consequences of groundwater over-

exploitation. To address this issue, improving irrigation techniques, promoting crop 

diversification, rainwater harvesting, and implementing groundwater regulation policies are 

some of the solutions suggested. It is essential to address the groundwater over-exploitation 

crisis in India to ensure the sustainable use of this critical resource and to safeguard the 

livelihoods of millions of people who depend on it. 

 

Introduction 
 

India, with its growing population, rapid urbanization, and expanding agriculture, is 

experiencing severe water scarcity, particularly in its groundwater resources. Groundwater 

over-exploitation is a significant problem in India, affecting millions of people, especially in 

the rural areas. Overexploitation of groundwater leads to a range of issues such as depletion 

of aquifers, sinking of the land surface, deterioration of water quality, and exacerbating the 

impacts of climate change. This article provides an in-depth analysis of the groundwater 

over-exploitation crisis in India, including its causes, impacts, and solutions. 

 

Overview of Groundwater in India 
 

Groundwater is an essential source of water for drinking, irrigation, and industrial uses in 

India. It accounts for around 60% of the country's total irrigation needs, and approximately 

85% of the rural domestic water requirements. The groundwater in India is mainly found in 

the form of shallow and deep aquifers, and it is recharged mainly by rainfall and surface 

water. Groundwater levels vary significantly across the country, with some regions having 

abundant resources, while others are severely depleted. 

 

Groundwater Over-exploitation in India 
 

Groundwater over-exploitation occurs when the extraction of water from aquifers exceeds the 

rate at which the water is naturally recharged. This leads to the depletion of the aquifer, and 

the water table declines, resulting in wells going dry. Overexploitation of groundwater in 

India is a widespread problem, and it is estimated that around 29% of the country's 

groundwater resources are overexploited, and a further 27% are in a critical stage. 

 

 



Causes of Groundwater Over-exploitation in India 
 

There are several reasons for the overexploitation of groundwater in India, some of which are 

discussed below. 

 

Agricultural Practices: Agriculture is the largest user of groundwater in India, accounting for 

around 90% of the total groundwater usage. Farmers often rely on groundwater for irrigation 

due to the unreliability of surface water. The lack of proper irrigation techniques and 

management practices, combined with the high subsidies for electricity, leads to the over-

extraction of groundwater. 

 

Rapid Urbanization: Rapid urbanization has led to an increased demand for water, and 

groundwater is often the primary source of water in cities and towns. The rapid growth of 

urban areas has put immense pressure on the groundwater resources, resulting in their over-

exploitation. 

 

Industrialization: The expansion of industries in India has resulted in a higher demand for 

water, and groundwater is often the preferred source due to its low cost and easy 

accessibility. The industrial use of groundwater has increased significantly in recent years, 

leading to its over-extraction. 

 

Climate Change: Climate change is also a significant factor in the overexploitation of 

groundwater in India. Changing precipitation patterns and increasing temperatures have led to 

a reduction in the recharge of groundwater, exacerbating the crisis. 

 

Impacts of Groundwater Over-exploitation in India 
 

The overexploitation of groundwater in India has significant impacts on the environment, 

economy, and social aspects of life. Some of the impacts are discussed below. 

 

Depletion of Aquifers: Overexploitation of groundwater leads to the depletion of aquifers, 

and the water table declines, resulting in wells going dry. This, in turn, leads to the sinking of 

the land surface and damage to infrastructure such as buildings and roads. 

 

Deterioration of Water Quality: The overexploitation of groundwater can lead to the 

deterioration of water quality, as the remaining water in the aquifer becomes more saline and 

contaminated with pollutants. This poses a risk to human health, as people may consume 

contaminated water, leading to water-borne diseases. 

 

Economic Impact: The overexploitation of groundwater can have a significant economic 

impact, particularly in the agriculture sector, which accounts for a substantial proportion of 

groundwater usage. When wells go dry, farmers are forced to rely on expensive tanker water, 

leading to increased costs and reduced profits. This can also lead to a decline in agricultural 

productivity, affecting the livelihoods of farmers and exacerbating rural poverty. 

 

Social Impact: Groundwater overexploitation can have a significant social impact, 

particularly on marginalized communities that rely on groundwater for their daily needs. 

When wells go dry, women and girls are often tasked with collecting water from further 

distances, leading to a loss of productive time and reduced opportunities for education and 

employment. 



 

Solutions to Groundwater Over-exploitation in India 
 

Several solutions can help to address the issue of groundwater overexploitation in India, 

including: 

 

Improving Irrigation Techniques: Implementing efficient irrigation techniques such as drip 

irrigation and sprinkler irrigation can help to reduce groundwater usage in agriculture. 

 

Promoting Crop Diversification: Encouraging farmers to diversify their crops can help to 

reduce the demand for groundwater, as some crops require less water than others. This can 

also lead to increased resilience to climate change and better agricultural productivity. 

 

Regulating Groundwater Extraction: The government can regulate groundwater extraction by 

enforcing restrictions on the amount of water that can be extracted and the time of day when 

it can be extracted. This can be done through the implementation of a groundwater 

management policy that aims to ensure sustainable use of groundwater resources. 

 

Promoting Rainwater Harvesting: Rainwater harvesting is a cost-effective and sustainable 

way to augment groundwater resources. The government can promote the use of rainwater 

harvesting systems in both rural and urban areas, which can help to reduce the dependence on 

groundwater. 

 

Investing in Water Infrastructure: Investing in water infrastructure, such as building new 

reservoirs, can help to reduce the demand for groundwater and ensure that water is available 

for various uses. This can also help to ensure that water is distributed more equitably, 

particularly to marginalized communities. 

 

Conclusion 
 

The overexploitation of groundwater in India is a severe problem that has significant impacts 

on the environment, economy, and society. Addressing this issue will require a multi-pronged 

approach that involves improving irrigation techniques, regulating groundwater extraction, 

promoting crop diversification, and investing in water infrastructure. It is also essential to 

raise awareness among communities about the importance of conserving groundwater 

resources and implementing sustainable water management practices. By taking action now, 

India can ensure that its groundwater resources are conserved for future generations. 

 

 

 

 

 

 

 

 

 

 


