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INDIA’S NEGLECTED GROUNDWATER CRISIS 
 

GEOGRAPHY OPTIONAL PAPER 2, CONTEMPORARY ISSUES: floods and 

droughts, problems of agrarian and industrial unrest. 

 

GROUNDWATER CRISIS IN INDIA 
 India’s over-exploitation of groundwater is contributing to—as stated by NITI Aayog—

“the worst water crisis in its history”.  

 Groundwater is the largest liquid source of freshwater which, along with soil moisture, 

surface waters such as lakes and rivers and snow and ice, comprises all the freshwater 

available on Earth. 

 
 Northern and eastern India emerged as major hotspots of groundwater depletion 

mainly because of overexploitation for irrigation although eastern regions also faced 

low rainfall, while the central and southern regions showed stability owing to water 

policy changes and increased rainfall.  

 Groundwater is one of the most important water sources in India accounting for 63% 

of all irrigation water and over 80% of the rural and urban domestic water supplies. 

 In fact, the United Nations Educational, Scientific and Cultural Organization (UNESCO) 

World Water Development Report states that India is the largest extractor of 
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groundwater in the world. Fifty-four percent of India’s groundwater wells have 

declined over the past seven years, and 21 major cities are expected to run out of 

groundwater by 2020. Thus, India faces a dual challenge: to regulate the growing 

demand for groundwater while replenishing its sources. 

 The NITI Aayog Composite Water Management Index (CWMI) report stating that the 

majority of states have scored less than 50% in the source augmentation of 

groundwater resource index . 

 

CAUSES OF GROUNDWATER DEPLETION: 
 Groundwater depletion most commonly occurs because of the frequent pumping of 

water from the ground. We continuously pump groundwater from aquifers and it does 

not have enough time to replenish itself. Water flows freely through the saturated 

rocks known as aquifers. There are large and small aquifers, and they are the 

underground water reserves that absorb water and hold it, enabling us to pump it for 

use. As a growing world with a population that continues to rise, the more we pump 

water from the ground at a rapid rate, the more difficult it is for the groundwater to 

provide us with the amount of water that we need. 

 Subsidies on electricity are thought to play a central role in the Indian groundwater 

crisis. The vast majority of groundwater pumps are unmetered, and if charged, are 

billed at a flat, non-volumetric, and highly subsidized tariff. This flat rate is responsible, 

at least in part, for inefficient usage and excessive withdrawal of groundwater.  

 The government encourages farmers to produce water-intensive crops like rice and 

sugarcane through increased minimum support prices (MSP). Research indicates that 

although MSP has led to assured incomes, it has also led to groundwater depletion, 

income inequality and unsustainable agriculture. 

 

EFFECTS OF GROUNDWATER DEPLETION 
 Groundwater depletion will force us to pump water from deeper within the Earth. The 

more we extract groundwater right below the Earth’s surface, the further down we 

have to go in order to get more. As we have to extract water from deeper within the 

Earth, we find that there is less water available. Consequently, we will have to use even 

more resources to develop alternative methods to reach further into the ground. 

 Large bodies of water will become more shallow from groundwater depletion. A 

groundwater shortage keeps additional water from flowing into lakes, rivers and seas. 

This means that over time, less water will enter as the existing surface water continues 

to evaporate. As the water becomes less deep, it will affect everything in that 

particular region, including fish and wildlife. 
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 Saltwater contamination can occur. We may pump groundwater instead of sourcing it 

from lakes and rivers, but that doesn’t mean that it isn’t connected to larger bodies of 

water. Groundwater that is deep within the ground often intermingles with saltwater 

that we shouldn’t drink. When freshwater mixes with saltwater, it is called saltwater 

contamination. This sort of contamination would raise the prices of drinking water for 

everyone because it will cost much more to pump and filter. 

 As large aquifers are depleted, food supply and people will suffer. The depletion of the 

Colorado River and the Ogallala aquifer serve as examples of large groundwater 

reserves that are being depleted, despite how necessary they are to our economy and 

well-being.  

 

WAY FORWARD FOR GROUNDWATER CONSERVATION: 

 
 

 One possible way to overcome this challenge is by limiting the electricity subsidy 

offered to farmers and compensating them with a direct cash transfer for every unit 

they save. This provides farmers an incentive to use groundwater judiciously without 

any additional cost to the government. The government of Punjab has entered into a 

partnership with the Abdul Latif Jameel Poverty Action Lab (J-PAL) to conduct a 

randomized evaluation to test this model. Researchers will estimate the impact of this 

cash transfer intervention on farmers’ power use, with the ultimate goal being to 

reduce groundwater extraction. 
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 Another way of efficiently using groundwater is by encouraging farmers to adopt 

micro-irrigation techniques such as drip irrigation and micro-sprinklers. According to 

the CWMI report, adopting micro-irrigation techniques can save roughly 20% of the 

groundwater used annually on irrigation in India. A key challenge is to convince farmers 

to adopt such techniques. A study showed that the adoption of drip irrigation 

increased in areas where less water-intensive crops such as banana, grapes and 

coconut were grown . Additionally, the study found that the adoption of drip irrigation 

was higher in regions where water and labour were scarcer. Thus, it would be prudent 

for policymakers and researchers to encourage adoption of drip irrigation practices and 

rigorously evaluate its impact on groundwater levels in such areas. 

 Creating sustainable change would require a bottom-up approach by empowering the 

local community to become active participants in managing groundwater. In line with 

this, the central government in its 12th five-year plan proposed a policy of participatory 

groundwater management (PGM), which involves a collaborative approach among 

government departments, researchers, NGOs and community members. The plan 

involves training community workers to carry out aquifer mapping and implement 

innovative ways to use groundwater conservatively with the local community. The 

PGM has been implemented in different states, albeit with some variations, such as the 

Andhra Pradesh Farmer Managed Groundwater Systems (APFAMGS) programme in 

Andhra Pradesh and Pani Panchayats in Maharashtra . 

 Managing aquifer storage will become increasingly critical for us in the face of climate 

change. By increasing recharge and limiting withdrawals we need to make sure that 

aquifers are at least half-full before a dry spell. 

 There is almost no research study evaluating its impact. While this void is 

disconcerting, it also presents an opportunity for researchers and policymakers to 

design and test different interventions ranging from awareness campaigns to training 

programmes that effectively mobilize and equip the local community to work towards 

groundwater conservation.  

 

PREVIOUS YEARS UPSC OPTIONAL QUESTIONS: 

 Give a classification of plants based on the amount of water requirement. (2017) 

 Discuss the freshwater crisis in India and prepare a blueprint for its sustainable 

management. (2017) 

 Account for the geographical distribution of groundwater resources in India. How 

serious is its depletion in the recent years? (2015) 

 Comment on the criteria of identifying Drought Prone Areas in India. (2014) 

 

 

 


