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ABSTRACT: Water scarcity is a critical issue affecting Tiruvallur District, Southern India, where a 

increasing population and diminishing water resources have created more challenges. This study presents a 

multifaceted examination of water scarcity, focusing on assessing water availability and consumption patterns, 

investigating awareness and practical implementation of water management practices, and identifying factors 

contributing to the crisis. It also captures community perspectives and recommendations through interviews, 

analyzes awareness and adoption of rainwater harvesting, and evaluates community demands and proposed 

solutions. This research holds substantial significance, providing a foundation for informed policymaking and 

community engagement to achieve sustainable water resource management in Tiruvallur District. 
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I. INTRODUCTION 
Water scarcity is a global challenge with far-reaching implications for human well-being, agriculture, 

and the environment [1]. In India, a country experiencing rapid population growth, urbanization, and 

industrialization, water scarcity is an escalating concern. One region grappling with the formidable task of 

managing its water resources amidst these challenges is Thiruvallur District in Southern India. Tiruvallur 

District, with a population of 3,728,104 as of the 2011 census, exemplifies the complex interplay of factors 

contributing to water scarcity. The district's reliance on inconsistent monsoon rains, the depletion of 

groundwater aquifers, and inadequate water management practices have culminated in a critical water resource 

crisis. Addressing this challenge requires a comprehensive understanding of the various dimensions of water 

scarcity, from water availability and consumption patterns to the awareness and practical implementation of 

sustainable water management practices. This research sheds light on the multifaceted issue of water scarcity in 

Tiruvallur District through an exhaustive study that encompasses data analysis, interviews, and community 

engagement. The primary objectives include assessing water availability and consumption, evaluating awareness 

and action in water management, identifying factors contributing to water scarcity, capturing community 

perspectives and recommendations, assessing the adoption of rainwater harvesting, and analyzing community 

demands and proposed solutions. This study serves as a valuable blueprint for addressing water scarcity 

challenges in regions grappling with similar issues. By elucidating the complexities of water scarcity and 

engaging local communities in the search for solutions, this research lays the groundwork for informed 

policymaking and sustainable water resource management practices. The findings present a holistic view of 

water scarcity in Tiruvallur District and propose community-centric solutions to tackle this critical issue. This 

research holds substantial significance, providing a foundation for informed policymaking and community 

engagement to achieve sustainable water resource management in Tiruvallur District.  

 

II. LITERATURE REVIEW 
 Water scarcity is a global challenge that is particularly pronounced in regions with burgeoning 

populations, erratic rainfall patterns, and mismanagement of water resources [2]. Tiruvallur District in Southern 

India exemplifies these issues, facing a growing demand for freshwater against a backdrop of depleting 
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groundwater aquifers and dwindling surface water supplies. India grapples with severe water scarcity issues. 

Rapid population growth, urbanization, and industrialization have strained water resources. Studies such as the 

National Commission for Integrated Water Resources Development (NCIWRD) report highlight the impending 

water crisis, emphasizing the urgent need for sustainable water management practices at the regional and local 

levels [3]. Traditional water reservoirs are diminishing at an alarming rate, primarily due to human activities 

critical for enhancing the general welfare of communities. Yadav et al. [4] conducted a study on the utilization 

of rainwater harvesting as a viable technique for aquifer recharge. They focused on assessing the effectiveness 

of traditional rainwater harvesting systems implemented in arid regions with limited vegetation. Groundwater 

depletion is a prevalent concern in water-scarce regions. Effective water management practices, including 

rainwater harvesting, play a crucial role in alleviating water scarcity [5] and [6]. These practices are especially 

relevant in regions like Thiruvallur District, where monsoon rains are a significant water source. In India, where 

rainfall patterns exhibit considerable variability, the practice of rainwater harvesting has been a longstanding 

tradition. Sarkar et al. [7] undertook a study aimed at evaluating groundwater quality as an essential method for 

assessing its suitability for diverse applications, particularly for drinking and irrigation purposes. Their research 

was centered on the Malda district in West Bengal, where they sought to comprehensively analyze the 

groundwater quality in this specific geographical region. Engaging local communities in water resource 

management is essential and the value of incorporating local knowledge and preferences in water management 

initiatives. Community perspectives are vital in understanding the specific challenges faced by residents in 

Tiruvallur District and tailoring solutions to their needs. Climate change exacerbates water scarcity challenges, 

leading to erratic rainfall patterns and prolonged droughts. The interlinking of water bodies, as proposed in 

Tiruvallur District, aligns with the broader concept of river interlinking projects in India. Misra et al. [8] have 

discussed the potential benefits and challenges of interlinking rivers to optimize water distribution, a measure 

that holds promise for mitigating water scarcity challenges. Studies in Thiruvallur District, Southern India, have 

addressed critical water issues. Senthilkumar et al., [9] examined land use's impact on coastal aquifer 

groundwater quality. This study collects groundwater samples, analyzes land use, and correlates it with 

groundwater quality to support sustainable coastal development. Palanisami and Kumar, [10] assessed 

watershed development program outcomes in Tamil Nadu. 
 

III. METHODOLOGY  
In this study, to gather data on water resources and watershed management in Thiruvallur District, a 

structured questionnaire was developed. The questionnaire was designed to capture a wide range of information, 

including demographic data, awareness of water management practices, daily water usage patterns, water 

sources, reasons for water scarcity, and community recommendations. The questionnaire was administered to 

100 respondents across various locations in the district. The sampling process involved selecting respondents 

from diverse backgrounds and geographical locations within Thiruvallur District to ensure a representative 

sample. The selection process aimed to include individuals from different age groups and areas that experience 

varying degrees of water scarcity. Interviews are conducted face-to-face with the selected respondents. We 

explained the purpose of the study, and then administered the questionnaire. Respondents were encouraged to 

provide detailed and candid responses to ensure the accuracy and depth of the data collected. 

 
3.1 Questionnaire Design 

The questionnaire was structured to cover key aspects related to water resources, water management 

practices, and community perspectives. It included multiple-choice questions, closed-ended questions, and open-

ended questions to elicit a comprehensive range of responses. The questions were designed to progressively 

explore respondents' knowledge, experiences, and recommendations regarding water resources and management 

within the district. 

 

3.2 Data Analysis 

The data collected through the questionnaires were subjected to rigorous quantitative and qualitative 

analysis. Quantitative data were tabulated and subjected to statistical analysis to identify trends and patterns. 

Qualitative responses, particularly those provided in open-ended questions, were carefully reviewed and coded 

to identify recurring themes and insights. The findings from the questionnaire responses were synthesized and 

used to draw conclusions and make recommendations regarding water resource management in Tiruvallur 

District. 
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IV. RESULTS AND DISCUSSION 
4.1 Demographic Profile of Respondents 

The study surveyed 100 respondents across Tiruvallur District, with a notable majority (34%) 

belonging to the age group of 41 to 50 years. This demographic characteristic reflects the involvement of 

individuals who have likely witnessed changes in water resource management over time. 

 

 
Figure 1: Demographic profile of respondents 

 
4.2 Awareness of Water Management 

Approximately 65% of respondents claimed to be familiar with the concept of water management 

(figure 2). However, it was observed that many were not actively engaged in water management practices, such 

as rainwater collection or groundwater enrichment. This suggests a potential gap between awareness and 

implementation, highlighting the need for educational initiatives to bridge this divide. 

                                
Figure 2: Awareness of Water Management 

 
4.3 Daily Water Usage Patterns 

Respondents exhibited diverse patterns of daily water usage shown in figure 2. While 39% reported a 

daily consumption of 500 liters, 7% required 600 liters, 27% needed 700 liters, and 1% indicated a need for 800 

liters. These disparities are influenced by factors like rural living, livestock ownership, and geographical 

location within water-scarce regions. 

 

 



A Comprehensive Study of Water Resource Management and Water Scarcity in Tiruvallur District 

*Corresponding Author:  T. Rakeshsarma                                                                                                  7 | Page 

                   
Figure:3 Daily water Usage Patterns 

 
4.3 Water Sources and Scarcity  

An overwhelming 82% of respondents primarily relied on village panchayat administration for their 

drinking water supply, while smaller percentages use Municipality (2%), Metropolitan (1%), Corporation (2%), 

or private sources (13%) shown in Table 1. However, respondents acknowledged the depletion of groundwater 

during the dry season, contributing to water scarcity. This underscores the importance of groundwater 

enrichment and effective water storage, particularly in rural areas. 

 

Table 1: Methods of water availability among respondents 
S. No Method of water availability No of respondents (%) 

1. Panchayat 82 

2. Municipality 2 

3. Metropolitan 1 

4. Corporation 2 

5. Private sources (own) 13 

 
Figure 4 illustrates water usage patterns among respondents, highlighting agriculture as the dominant 

category at 47%, emphasizing its significance in the region's water demands. Conversely, categories like 

bathing, cleaning, and home gardening registered minimal percentages, indicating lower priorities for domestic 

water needs. Additionally, 84% of respondents expressed concerns about water scarcity, with 16% reporting no 

scarcity. This underscores the need for sustainable water resource management to address the challenges posed 

by water scarcity, particularly for drinking and agriculture. 
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Figure 4: Water Usage and Scarcity Insights from Respondents 

 
4.5 Reasons for Water Scarcity 

Respondents cited inadequate storage of runoff water during monsoons and the distant location of 

water bodies as key contributors to water scarcity for both agricultural and drinking purposes. Neglected 

maintenance of water infrastructure was a recurring theme in these responses. 

 

4.6 Community Recommendations and Demands 

Respondents offered valuable recommendations, with 83% advocating for water body dredging and 

10% emphasizing the need to widen drains. Some respondents (5%) proposed deepening aquifers and creating 

new ones to improve water storage and accessibility.  

 

 
Figure 5: Community Recommendation 
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These community perspectives reflect the complexity of water management challenges in Tiruvallur 

District, requiring multifaceted solutions. 30% of respondents cited encroachments on water bodies as a critical 

issue, while 27% called for dam construction. Additionally, 18% proposed the excavation of drainage canals, 

9% urged the prevention of waste dumping in water bodies, 9% planting palm in the banks and 7% sought the 

interconnection of water bodies. These community perspectives reflect the multifaceted nature of the water 

management challenges in Tiruvallur District.  These findings underscore the complexity of water management 

issues in the district and emphasize the urgent need for coordinated efforts involving community education, 

infrastructure development, and sustainable water resource management to address water scarcity effectively. 

 

 
Figure.6: Community Demands for Water Management 

 

V. RECOMMENDATIONS 
Based on the extensive research findings, a series of recommendations have been formulated to address 

the acute water crisis in Thiruvallur District and enhance watershed management practices. Firstly, prioritize the 

implementation of comprehensive rainwater harvesting systems capable of capturing the region's annual rainfall, 

estimated at an average of 10,1140 during the monsoon season. This will prevent the wasteful diversion of 

rainwater into the sea and facilitate its productive utilization. Measures should be taken to prevent the mixing of 

waste with seawater should be rigorously enforced, and waste storage in water bodies should be promoted. 

These actions will significantly reduce pollution levels and conserve vital water resources. Sustainable 

groundwater use should be a key focus, emphasizing the prevention of groundwater depletion due to excessive 

extraction. These strategies should cater to both agricultural and drinking water needs. Constructing barrages at 

strategic locations along the Koovam, Kosasthalai, and Arani rivers should be a priority. This will help store 

rainwater runoff and significantly enhance agricultural and drinking water supplies. Efforts should also be 

directed towards facilitating the interlinking of water bodies, specifically the Koovam, Kosasthalai, and Arani 

rivers, to optimize water distribution and harness monsoon runoff effectively. The restoration and maintenance 

of water bodies, including 588 lakes and 581 small lakes, must be given utmost importance. Encroachments 

need to be addressed, and native vegetation should be planted along riverbanks to enhance ecological balance. 

Improved sewage management systems are crucial to prevent contamination of underground water resources 

and soil. Special attention should be given to the treatment of industrial effluents and responsible waste disposal. 

Efforts to enhance irrigation systems should be coordinated with farmers, providing them with training and 

subsidies to promote the use of appropriate species and modern irrigation equipment. Exploring avenues for 

increasing water supply, including leveraging the Krishna canal from the Kandaleru Reservoir, is essential to 

meet the demands of Tiruvallur District's farmers. These recommendations are implemented with active 

participation from local communities, government agencies, and relevant stakeholders. This collaborative 

approach will ensure the sustainable management of Tiruvallur District's precious water resources and pave the 

way for a more water-secure future. 
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