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Abstract
Water is an important resource for life, livelihood, and development, especially in rural areas where access is often limited. This study examines household water consumption and water security in Mawlyndep village, Ri-Bhoi district of Meghalaya, based on primary data from 79 households selected through random sampling.
The results show that households use different water sources, with PHE as the main one, though its supply is only moderately reliable. Other sources like wells and tankers are more regular. The average water use is 70.23 litres per person per day, but many households still face shortages, along with some issues related to infrastructure and quality.	Comment by Daniel: What is PHE? The meaning of the abbreviation used should be first declared.
Water is used for both daily needs and activities like farming, which increases demand. Consumption also rises with household size. While people are aware of water conservation, fewer actually practice it.
To manage irregular supply, households store water and use multiple sources. Overall, water conditions in the village depend on supply stability, infrastructure, and household needs. The study suggests improving supply systems, encouraging practical conservation, and strengthening community involvement.
Keywords: Water consumption, Water security, Household level, Rural Meghalaya, Water storage, Infrastructure, Livelihood
1. Introduction
Water is one of the most important natural resources for human life and development. It is required for drinking, cooking, sanitation, farming, and many daily activities. Without edequate water, it becomes difficult to maintain health, secure livelihoods, and a decent quality of life. Therefore, water is not just a physical resource but it is also closely linked to broader social and economic development processes (Martínez-Santos, 2017).	Comment by Daniel: Wrong spelling. The right word is “adequate”
In recent years, water-related problems have become more serious due to increasing population pressure, rapid urbanization, and changing climate conditions. Many regions across the world are now facing water scarcity and irregular supply. Even today, a large number of people do not have access to safe and dependable sources of drinking water, which negatively affects their health, productivity, and overall quality of life (Halim et al., 2025). Because of this, it is important to understand how water is used, distributed, and managed, particularly at the household level. Water consumption refers to the amount of water utilized by individuals or households for different purposes such as drinking, cooking, washing, and sometimes for livelihood activities like farming. Studying water consumption is important because it helps us understand the actual demand for water and the pressure on available resources. It also support better planning of water supply systems and more efficient management practices.	Comment by Daniel: et al should be italicized to “et al”
However, water use is not uniform everywhere. It varies across regions depending on factors  such as household size, distance from water source, availability of infrastructure, and socio-economic conditions (Basu et al., 2017). In rural areas, the situation is often more challenging. Water use is generally lower than the required, not because people need less water, but because access is limited. Long distances to water sources, time required for collection, and irregular supply reduce how much water households can use (Basu et al., 2017). At the same time, water is also required for activities such as agriculture and livestock which increases overall demand. Thus, water in rural areas is essential for both household use and livelihood.	Comment by Daniel: et al should be italicized to “et al”	Comment by Daniel: et al should be italicized to “et al”
The concept of water security is closely related to water consumption. Water security is a broader concept that includes not only the availability of water but also ease of access, safety and long-term reliability of supply. In simple terms, water security means having sufficient and safe water for daily needs and livelihoods, along with protection from risk such as shortage or contamination (Apraku et al., 2023).	Comment by Daniel: et al should be italicized to “et al”
Several studies suggest that water security is not determined solely by availability. It also influenced by infrastructure, governance, and social conditions. For instance, even when water physically available, poor management can limit access (Penn et al., 2017). In addition, climate variability and environmental changes further affect water availability and increase uncertainty.	Comment by Daniel: et al should be italicized to “et al”
Water consumption and water security are therefore interrelated. Rising demand due to population growth and development can put pressure on water resources and lead to scarcity (Zhang et al., 2026). On the other hand, when water access is limited, household may use less water than required, which can affect their health and livelihoods. This indicates that water use is influenced not only by availability but also by issues of access, distribution and inequality.	Comment by Daniel: et al should be italicized to “et al”
There is also a clear difference in water use between rural and urban areas. Urban areas often have better water supply because of improved infrastructure, while rural areas face shortages and irregular services. This creates inequality in access to water and affects consumption patterns, which has an impact on development and sustainability (Liu et al., 2025).	Comment by Daniel: et al should be italicized to “et al”
Therefore, it is important to study water consumption along with water security, especially at the household level. Understanding how much water people use, what factors affect their usage, and what challenges they face can help identify gaps in water access and management. This is particularly important in rural areas, where water-related problems are often more serious and less studied.
1.1. Theoretical Framework
The present study examines household water security using the conceptual framework developed by David Grey and Claudia W. Sadoff. Their work is important because it explains water not only as a physical resource, but also as something closely connected with development, livelihood, risk and everyday life. Instead of viewing water problem only in term of scarcity, this framework shows that water security depends on availability, quality, infrastructure, management and uncertainty.
Grey and Sadoff define water security as the availability of acceptable quantity and quality of water for health, livelihoods, ecosystems and production, together with an acceptable level of water-related risks (Grey & Sadoff, 2007). This definition is important because it highlight both aspect of water as a useful resource and as a potential source of risk that requires careful management 	Comment by Daniel: use “and” instead. This is because in some places, you used Grey and  Sadoff, 2007, while here, you are using Grey & Sadoff, 2007. Be consistent.
The framework is also supported by broader approaches such as Integrated Water Resources Management (IWRM), which emphasizes that water, land and related resources should be managed in an integrated way to ensure sustainability and equity (GWP, 2000). Similarly, UN-Water also explains water security as access to adequate quantity and quality of water along with protection from risks and support for livelihoods and ecosystems (UN-Water, 2013). These perspectives indicate that water security is a multi-dimensional and interconnected concept.	Comment by Daniel: This was cited but not referenced. Kindly correct this or remove it.
Core Principles of the Framework
First Principle: Availability and Adequacy of Water
The first principle explains that water security requires sufficient quantity of water for domestic and livelihood needs. However, it is not only about presence of water, but whether the available supply is adequate in relation to household demand.
Grey and Sadoff (2007) point out that many regions may have water physically available, but still experience insecurity due to increasing demand and unequal distribution. Therefore, availability must be understood together with consumption pattern, household size and usage behaviour.
This principle is useful for analysing how much water households actually receive and whether it is sufficient for daily life.
Second Principle: Water Quality and Safety
The second principle states that water must be of acceptable quality. Water that is unsafe or polluted cannot be considered secure, even if it is available.
According to UN-Water (2013), water security includes protection from water-borne diseases and pollution, which directly affect human health. Poor quality water reduces usability and increases vulnerability to health risks.
This principle helps to understand people’s perception of water quality and the problems related to unsafe sources.
Third Principle: Water for Livelihood and Production
The third principle highlights that water is essential not only for domestic use but also for livelihood activities such as agriculture, gardening and small-scale economic work.
Grey and Sadoff (2007) emphasize that water plays a central role in economic growth and poverty reduction, especially in developing regions. Lack of water directly affects productivity and income generation.
This principle is important in rural areas where water is closely linked with livelihood and survival.
Fourth Principle: Risk, Variability and Reliability
One of the key contributions of the framework is the inclusion of risk. Water availability is not always stable and varies across seasons, climate conditions and infrastructure performance.
Grey and Sadoff (2007) explain that water has both productive and destructive aspects and managing this dual nature is essential for achieving water security. Therefore, reliability of supply is as important as availability.
This principle helps to understand irregular supply, seasonal shortages and infrastructure-related problems.
Fifth Principle: Adaptation and Coping Mechanism
The framework also recognizes that people respond to water related challenges through various coping strategies such as storing water, using multiple sources and adjusting consumption pattern. Jepson et al. (2017) argue that water security should be seen as a relational and dynamic process shaped by everyday practices and social conditions. Households are therefore active agents in managing water stress rather passive users.	Comment by Daniel: et al should be italicized to “et al”
This principle is useful for understanding how people manage water insecurity at the local level.
Sixth Principle: Institutional and Governance Dimension
Water security depends on effective institutions and governance systems. Poor infrastructure, weak service delivery and lack of coordination can create water insecurity even when water resources are available. The IWRM approach highlights the importance of effective governance, service delivery and community participation in ensuring sustainable water use (GWP, 2000).
This principle helps to analyse the role of government supply systems, infrastructure and community participation.
Seventh Principle: Holism and Integrated Approach
The final principle states that water security is holistic in nature. It includes physical, social, economic and institutional dimensions. Cook and Bakker (2012) argue that water security should be understood as an integrated concept across multiple disciplines and scales. This means water issues cannot be studied in isolation but must be understood in relation to broader and societal systems. 
2. METHODOLOGY
The present study is based on primary data collected directly from households in Mawlyndep village. The main aim of this methodology is to understand water consumption patterns and water security at the household level.
2.1. Data Collection
The study primarily relies on primary data gathered through a household survey. A structured questionnaire was prepared to gather information on, household characteristics, sources of water, water consumption, water-related problems and awareness and practices related to water use 
In addition to primary data, supporting secondary information such as population and household details were collected from Census reports and other available sources. 
2.2. Sampling Technique
In this study, a random sampling method was used to select households from the village. First, the total number of households in the village was identified. Then, households were selected randomly to avoid any bias.
A total of 79 households were surveyed. Random sampling was used because it gives equal chance to every household to be selected and helps in representing the overall situation of the village more fairly.
2.3. Data Processing and Analysis
After collecting the data, all responses were carefully checked, organized, and arranged in tables. The data was then analysed using simple statistical methods, as the main aim of the study is to understand patterns and relationships.
3. Study area:
Mawlyndep Village is located in the Ri-Bhoi District of Meghalaya, India. Administratively, it falls under the Umsning Community and Rural Development (C&RD) Block. Geographically, the village is situated at about 25°39'5.05" N latitude and 91°51'13.06" E longitude, to the northeast of Shillong, the state capital.
The physical landscape of Mawlyndep is undulating to moderately hilly, which is typical of the central plateau region of Meghalaya. The elevation increases gradually towards the northwest and slopes down towards the southeast, where lower areas and water bodies such as Umiam Lake are present. This area acts as a transition zone between upland hills and valley plains, which influences both settlement patterns and access to water resources.
[image: ]
Figure 1 Location Map

Table 1 Demographic Profile
	Household Details
	Male
	Female
	Total Population
	No. of Households

	Mawlyndep Village
	379
	337
	716
	138



Source: Field Survey, 2025
Table 2 Demographic Characteristics
	Particulars
	
	Percentage (%)

	Gender

	Female
	62
	78.48

	Male
	17
	21.52

	Total
	79
	100

	Occupation

	Housewife
	22
	27.85

	Labour
	16
	20.25

	Farmer
	12
	15.19

	Teacher
	7
	8.86

	Student
	7
	8.86

	Business/Shopkeeper
	5
	6.33

	Self-employed
	4
	5.06

	Service (Govt./Private)
	3
	3.80

	Others
	3
	3.80

	Total
	79
	100.00

	Household Size (No. of Members)

	1–3 members
	5
	6.33

	4–6 members
	31
	39.24

	7–9 members
	27
	34.18

	10–12 members
	13
	16.46

	Above 12 members
	3
	3.80

	Total
	79
	100.00


Source: Field Survey, 2025
The total population of Mawlyndep village is 716, consisting of 379 males and 337 females, distributed across 138 households (Table 1). From the sampled households, most respondents were female (78.48%), indicating that women are more involved in water-related activities at the household level.
In terms of occupation, a large proportion of respondents were housewives (27.85%), followed by labourers (20.25%) and farmers (15.19%). This shows that the village has a mixed livelihood structure with dependence on both domestic and manual work.
Most households have medium to large family sizes, with the majority falling in the range of 4–6 members (39.24%) and 7–9 members (34.18%). This indicates higher water demand at the household level (Table 2).

4. Findings:
4.1. Water Sources and Availability
Households depend on multiple water sources, with PHE (government tap) being the main source used by most households. However, its reliability is only moderate (mean score 3.54).
Other sources such as wells, tanker supply, borewell and streams show higher reliability, with most having a mean score of 4 (daily availability) (Table 3). This indicates that households often rely on alternative sources due to inconsistency in government supply.
Water storage is also common among households. A significant proportion stores between 401-600 litres (36.7%), followed by 200-400 litres (30.37%), showing that people store water to manage irregular supply.
Table 3 Mean regularity score by source of water
	Source of Water
	Total Households (n)
	Regularity Score (Mean)
	Interpretation

	PHE (Govt. Tap)
	56
	3.54
	Moderately regular

	Well
	9
	3.67
	Regular

	Borewell
	1
	4
	Highly regular

	River/Stream
	1
	4
	Highly regular

	Water Tanker
	7
	4
	Highly regular

	Others
	5
	4
	Highly regular

	(Score scale: 1 = Irregular, 2 = Weekly, 3 = Alternate days, 4 = Daily)


Source: Field Survey, 2025

4.2. Water Consumption Pattern
Water is used for both domestic and livelihood purposes. Among different activities, washing clothes (119.73 L/day) uses the highest amount of water, followed by gardening/farming (73.61 L/day) and bathing (68.57 L/day) and other uses (60.55 L/day) also consume considerable amounts. Water use for drinking and cooking is relatively low compared to other activities. The average per capita water consumption is 70.23 litres per day, which indicates moderate water use at the household level (Table 4)
Table 4 Daily Water Consumption
	Activity
	Mean water use (L/day)

	Drinking
	15.55

	Cooking
	24

	Bathing
	68.57

	Washing clothes
	119.73

	Cleaning utensils
	36.21

	Toilet use
	32.98

	Gardening/Farming
	73.61

	Others
	60.55

	Per capita use (L/day/person)
	70.23


Source: Field Survey, 2025
4.3. Awareness and Water Conservation Practices
Most respondents (87.34%) are aware of the need for water conservation. However, only 43.04% actually practice water-saving methods, while more than half (56.96%) do not follow conservation practices (table 5). This shows a clear gap between awareness and actual behaviour.
Table 5 Awareness and practice of water conservation
	Variable
	Category
	Frequency
	Percentage (%)

	Awareness of need for conservation
	Yes
	69
	87.34

	 
	No
	10
	12.66

	Practice water-saving methods
	Yes
	34
	43.04

	 
	No
	45
	56.96


Source: Field Survey, 2025

4.4. Water-Related Problems
Households face several water-related problems. The most common issue is insufficient quantity (38.89%), followed by infrastructure issues (25%) and poor water quality (16.67%). Some households also reported irregular supply (13.89%) (Table 6).
This indicates that water problems are not limited to availability but also related to infrastructure and service delivery.
Table 6 Water related problem
	Problem Type
	Frequency
	Percentage (%)

	Irregular supply
	10
	13.89

	Poor quality
	12
	16.67

	Insufficient quantity
	28
	38.89

	Infrastructure issues
	18
	25.00

	All of the above
	1
	1.39

	Others
	3
	4.17


Source: Field Survey, 2025
4.5. Satisfaction and Community Participation
Most households are either satisfied (46.67%) or neutral (33.33%) regarding water availability. Only a small percentage reported dissatisfaction.	Comment by Daniel: kindly unbolden them.
At the same time, a large majority (78.67%) support awareness programmes related to water conservation. This shows that the community is willing to participate in improving water management.	Comment by Daniel: Kindly unbolden the text
Table 7 Satisfaction and community participation
	Variable
	Category
	Frequency
	Percentage (%)

	Satisfaction with water availability
	Very satisfied
	9
	12.00

	
	Satisfied
	35
	46.67

	
	Neutral
	25
	33.33

	
	Dissatisfied
	2
	2.67

	
	Very dissatisfied
	4
	5.33

	Support for awareness
	Yes
	59
	78.67

	
	No
	2
	2.67

	
	Maybe
	14
	18.67


Source: Field Survey, 2025
4.6. Household Water Storage
A majority of households (36.7%) store between 401–600 litres of water. This is followed by 30.37% of households storing 200–400 litres. A smaller proportion of households store more than 600 litres (18.99%), while only 13.92% store less than 200 litres (Figure 1).	Comment by Daniel: Kindly unbolden the text	Comment by Daniel: Kindly unbolden the text	Comment by Daniel: Kindly unbolden the text	Comment by Daniel: Kindly unbolden the text	Comment by Daniel: Kindly unbolden the text
This pattern indicates that households try to maintain a buffer stock of water, especially where supply is not fully reliable. The higher proportion of households storing medium to large quantities of water suggests that storage plays an important role in coping with irregular supply and meeting daily consumption needs.
Figure 2 Water Storage

4.7. Household size and water consumption
The regression result indicates that household size has a direct influence on water consumption. There is a clear positive trend, where larger households consume more water compared to smaller households. This suggests that population at the household level plays a key role in determining water demand.
Figure 3 Household size and water consumption

5. Discussion
The findings of the study can be better understood when viewed through the water security framework developed by David Grey and Claudia W. Sadoff, which explains water security as a combination of availability, quality, reliability, livelihood use and risk. The results from Mawlyndep village indicate that water security is not a single dimensional issue but a combination of multiple interrelated factors.
5.1. Availability and Adequacy of Water
The first principle focuses on availability and adequacy. In the study area, water is available through multiple sources such as PHE supply, wells, tanker and others. However, the findings show that availability does not necessarily ensure sufficiency. A significant proportion of households reported inadequate water quantity (38.89%).
The average per capita water consumption of about 70.23 litres per day suggest moderate but not fully adequate availability. Larger household size further increases the pressure on available water, showing that adequacy depends on both supply and demand conditions.
5.2. Water Quality and Safety
The second principle relates to water quality. In the study, 16.67% of households reported poor water quality, which shows that not all water sources are safe for use. Even if water is available, poor quality reduces its usability and affects health.
This suggest that water security is not only about quantity but also about safety. Dependence on multiple sources like wells and streams may increase the risk of contamination, particularly in rural areas where treatment facilities are limited.
5.3. Water for Livelihood and Production
The findings clearly show that water is used not only for domestic purposes but also for gardening and farming (73.61 L/day). This indicates that water plays an important role in sustaining rural livelihoods.
This highlights the importance of water in sustaining rural livelihood. Limited water availability can therefore affect both household needs and livelihood activities.
5.4. Risk, Variability and Reliability
The findings indicates that PHE water supply is only moderately reliable (mean score 3.54), while other sources are more regular.
This indicates that water supply is not fully reliable, and households face uncertainty in access. The presence of problems such as irregular supply (13.89%) and infrastructure issues (25%) further highlights the role of risk and variability.
These reflects the presence of uncertainty in water availability. Issues such as irregular supply and infrastructure constraints highlight the role of variability and system reliability in shaping water security.
5.5. Adaptation and Coping Mechanism
The study shows that households actively respond to water problems through different coping strategies. One of the main strategies is water storage, where most households store between 401–600 litres of water.
However, there is a gap between awareness and practice of conservation. This indicates that while adaptation exists it is not fully effective and practiced across households.
5.6.  Institutional and Governance Dimension
The framework also emphasizes the role of institutions and governance. In the study area, the moderate reliability of PHE supply and the presence of infrastructure issues indicate weaknesses in water management systems.
At the same time, strong community support for awareness programmes indicates potential for improved participation and local governance 
5.7. Link with Household Size and Water Demand
The regression analysis shows that the household size has a direct influence on water consumption. Larger households require more water, which increases overall demand
This highlights that water security is shaped not only by physical availability but also by demographic and socio-economic factors at the household level.
Conclusion 
This study shows that although water exists in Mawlyndep village, many households do not get a steady or sufficient supply. Problems related to infrastructure and quality are also present. Water use increases with family size and daily needs, including farming and gardening. While people understand the importance of saving water, this is not always practiced. Because the supply is uncertain, households depend on storage and different sources to meet their needs. Overall, improving water conditions requires better facilities, more dependable supply, and practical conservation efforts with support from the community.
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