
         Bhartiya Shodh Patrika      

                         Volume-6, Issue-4 Quarterly (Oct. 2025 to Dec. 2025)       ISSN- 2582-6824 

 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 

Water Scarcity and Groundwater Management in Semi-Arid Regions of India 

 

Mr. Sharwan Pareek,  
District IEC Consultant,  

Public Health Engineering Department,  

Sriganganagar (Rajasthan) 

Abstract 

Water scarcity has emerged as one of the most pressing environmental and developmental 

challenges in India, particularly in semi-arid regions characterized by low and erratic rainfall. 

These regions depend heavily on groundwater for agriculture, domestic use, and industrial 

activities. Over-extraction, climate variability, population growth, and inefficient water 

management practices have led to alarming depletion of groundwater resources. This research 

paper examines the causes, impacts, and management challenges of water scarcity in semi-

arid regions of India. Based on secondary data from government reports, hydrological 

studies, and academic literature, the paper highlights the socio-economic and environmental 

consequences of groundwater depletion. It also explores sustainable groundwater 

management strategies, including rainwater harvesting, community participation, policy 

interventions, and technological innovations. The study emphasizes that integrated and 

participatory water governance is essential to ensure long-term water security in India’s semi-

arid regions. 
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Introduction 

Water is a vital natural resource that sustains life, agriculture, and economic development. In 

India, uneven spatial and temporal distribution of rainfall has resulted in chronic water 

scarcity in many regions. Semi-arid regions, including large parts of Rajasthan, Gujarat, 

Maharashtra, Karnataka, and Telangana, face acute water stress due to low rainfall, high 

evaporation rates, and limited surface water availability. 

 

Groundwater has become the primary source of water in these regions, supporting irrigation 

and drinking water needs. However, excessive extraction without adequate recharge has led 

to declining water tables, deteriorating water quality, and increased vulnerability of rural 

livelihoods. The growing demand for water due to population growth, urbanization, and 
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agricultural intensification has further aggravated the crisis. This paper analyzes the issue of 

water scarcity in semi-arid regions of India, focusing on groundwater depletion and 

management challenges. 

 

Review of Literature 

Several scholars have examined groundwater depletion and water scarcity in India. Rodell et 

al. (2009) highlighted that India is one of the largest extractors of groundwater globally, with 

alarming rates of depletion in semi-arid regions. Shah (2014) emphasized that groundwater 

overuse is driven by agricultural policies, energy subsidies, and lack of regulation. 

 

The Central Ground Water Board (CGWB, 2022) reported that a significant number of 

assessment units in semi-arid regions are classified as over-exploited or critical. Narain et al. 

(2018) observed that traditional water conservation systems such as johads and tanks have 

declined, reducing natural recharge. 

 

Studies by Meinzen-Dick (2019) stress the importance of community-based water 

management and participatory governance. The literature suggests that technical solutions 

alone are insufficient without institutional reforms and behavioral change. 

Causes of Water Scarcity in Semi-Arid Regions 

 Low and Erratic Rainfall 

Semi-arid regions receive limited rainfall, often concentrated in short monsoon periods, 

leading to inadequate groundwater recharge. 

Over-Extraction of Groundwater 

Unregulated drilling of tube wells and subsidized electricity for irrigation encourage 

excessive groundwater withdrawal. 

Agricultural Practices 

Water-intensive crops grown in water-scarce regions significantly increase groundwater 

stress. 

 Climate Change 

Rising temperatures and changing rainfall patterns intensify drought frequency and water 

scarcity. 
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Impact of Groundwater Depletion 

Agricultural Productivity 

Declining water tables increase irrigation costs and reduce crop yields, affecting farmers’ 

income. 

 Drinking Water Crisis 

Many rural and urban areas face seasonal shortages of safe drinking water. 

 Environmental Degradation 

Drying of wetlands, land subsidence, and salinization are common consequences. 

 Socio-Economic Impact 

Water scarcity leads to migration, conflicts over water access, and increased poverty. 

 

 Results and Findings 

The analysis indicates that groundwater levels in semi-arid regions are declining at an 

unsustainable rate. Key findings include: 

 Increasing dependence on groundwater for irrigation 

 Rapid decline in water tables in over-exploited blocks 

 Ineffective regulation and monitoring mechanisms 

 Limited adoption of water-saving technologies 

 

The findings highlight the urgent need for sustainable groundwater management. 

 

 Sustainable Groundwater Management Strategies 

 Rainwater Harvesting: Enhances groundwater recharge 

 Crop Diversification: Promotes low water-intensive crops 

 Community Participation: Strengthens local water governance 

 Policy Reforms: Regulation of groundwater extraction 

 Technological Interventions: Micro-irrigation and water-efficient technologies 
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Conclusion 

Water scarcity in semi-arid regions of India poses a serious threat to environmental 

sustainability and socio-economic development. Groundwater depletion, driven by over-

extraction and weak governance, has intensified the crisis. Addressing this challenge requires 

an integrated approach combining traditional knowledge, modern technology, policy reforms, 

and community participation. Sustainable groundwater management is essential to ensure 

water security, agricultural resilience, and long-term development in semi-arid regions of 

India. 
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