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Abstract- Water is essential for all sorts of growth 

and development of humankind, animal, and plant. 

One of the most important uses of water is for 

domestic purpose and it is the third-largest water 

consumer from total water consumption in the 

world. This study mainly explored the 

spatiotemporal patterns of domestic water 

consumption and related issues in semi-urban and 

rural areas. Primary data collection mainly 

conducted with a hundred (N=100) sample 

household questionnaires and sample households 

were selected based on main drinking water sources 

(groundwater and tap water) using a stratified 

random sampling method. Correlation, Kernel 

density, nearest neighbor analysis, and interpolation 

techniques were used to fulfill the main research 

objective of the study. All analyses carried out using 

ArcGIS 10.1 and Excel 2013 software. The study 

found 392 randomly distributed domestic 

groundwater wells for daily activities. In the wet 

season, most households (65%) using the 

groundwater for their daily purposes but in the dry 

season, most of them (51%) use the government 

water supply. The daily average water consumption 

of the study area is 119.44L per person per capita per 

day. Bathing, toilet, cloth washing, and cooking and 

washing dishes were identified as the higher water 

consumption activities around the study area. The 

amounts of water consumption by each activity were 

31.54%, 24.2%, 23.66%, and 10.33% respectively. 

However, water consumption patterns can be 

changed due to income, the number of household 

members, age, and distance. Also, the Uneven 

distribution of drinking water sources, spatial and 

time-related issues, insufficient water storage 

facilities, water scarcity, poor water management 

were identified as major issues related to domestic 

water consumption in the study area. Finally, it is 

hoped that the results of the study would benefit the 

policy and planning executives in the study area in 

optimizing the existing water resources for 

sustainable development. 

Keywords: Domestic Water Consumption, 

Spatiotemporal variability, ArcGIS 10.1, Water 

Supply 

I. INTRODUCTION 

Water plays a significant role in human life and it 

became a basic necessity for economic growth and 

better living standards. Apart from the rapid 

population growth, expansion in urbanization, 

industrialization, rising demand and falling supplies 

due to overexploitation and anthropogenic impacts 

remain some of the major challenges in the drinking 

water sector. Moreover, Water is essential for the 

growth and development of all species of humans, 

animals, and plants. The Earth's hydrosphere 

contains about 1.36 billion kilometers of water and 

75 percent of the earth's surface is covered with 

water containing 97 percent salt and 3 percent 

freshwater. Only 1 percent of freshwater is available 

for human consumption (Ali and Tarfa, 2012). 

One of the most important uses of water is for 

domestic purpose and it is the third-largest water 

consumer from total water consumption in the world 

after industry and agriculture. The World Health 

Organization (WHO) defines “domestic water as the 

water used for all domestic purposes, including 

drinking, bathing, and food preparation”. Domestic 

water consumption can be partition into two types: 

indoor water use activities and outdoor water use 

activities. Indoor water use activities include 

drinking, cooking, hygiene (bathing, laundry, and 

cleaning), and outdoor water use includes car 

washing, kitchen gardens, livestock water, and yard 

cleaning (Al-Ahmady et al, 2011). Domestic Water 

varies according to the living conditions and daily 

activities of consumers in urban and rural areas 

(Mohommad and Sanaullah, 2017). The United 

Nations organization has predicted that the world 

population will increase by another two billion by 

2030 (Postel, 2000). Furthermore, with urbanization 

because of the influx of people into urban centers 

and urban areas, more water is likely demanded 

domestic purposes in those areas. Although 

increasing water demand is understood relative to 

the gradually increasing population, it is very 

difficult to quantify the increasing water demand 

due to the change in living conditions. And also, 

several studies have done globally have shown 
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various factors were significantly connected with 

determining the amount of domestic water use. Such 

as the number of household members, level of 

maintenance of water supply system, education, and 

age of household head, income, distance to the water 

source, type of water source, etc. (Keshavarzi & et 

al, 2006: Fan et al, 2013). 

According to the world health organization (WHO), 

the minimum per capita daily water consumption is 

150 Liters. At present, per capita, daily water 

consumption in many parts of Sri Lanka is less than 

100 Liters (Singh & Turkiya, 2013). Also, about 42 

percent of the world’s population will not be able to 

meet their basic water needs by the year 2050. Water 

scarcity affects more than 1.1 billion people 

globally. It was estimated that one-fifth of the 

world's population lives in areas where there is no 

enough water to meet-all demands (Shan and et al, 

2015). A further one of the world’s population does 

not have access to clean drinking water. This will 

have a direct impact on developing countries like Sri 

Lanka (Hewagamage, 2016). Population growth, 

business activity, urban development, water 

pollution, climate change, and drought have led to 

increasing water shortages in many parts of the 

world. (Shan & et al. 2015).  Therefore, water 

shortage is a common and prevalent issue in 

different countries, especially in developing 

countries. 

At present, a significant increase in the domestic 

water consumption sector can be seen also in Sri 

Lanka with population growth and urbanization. Sri 

Lanka has been always fortunate in having abundant 

freshwater reserves. But the increasing population, 

overexploitation of surface water, and groundwater 

over the few decades have resulted in water scarcity 

in any region of the country. Therefore significance 

changes and patterns can be identified in the 

domestic water consumption sector in Sri Lanka as 

well.   

Recent decades have seen many research-based on 

household water consumption all over the world. 

But the few analyses have done in Sri Lanka. 

However, the most recent researchers have done for 

the identification of activity based on household 

water consumption. Various studies from the whole 

world have been studied on household water 

consumption patterns. These studies have shown 

that domestic water consumption in households 

varies considerably according to the living standard 

of the different areas. Per capita, water use was 

found to be 83.17 liters per person per day in 

Bangladesh with a positive correlation with socio-

economic factors such as income, household size, 

use of water pipes, quality of the houses, and e.c.t. 

(Al Amin et. al., 2011). Singth and Turkiya (2013) 

study household domestic water consumption 

patterns in rural semi-arid village India were per 

capita water consumption stands at an average of 

117 Liters. Per capita was found to be as high as 203 

Liters per person per day in Harbin China with a 

correlation with some factors such as climate 

changes (dry and wet seasons), use equipment in 

water consumption, etc. ( Tingyi Lu, 2007). 

Oyasanmi, (2018) has identified the patterns of 

household water consumption in different areas of 

the Koji State in Lokoja Metropolis as well as 

sources of water supply in the area. 

In many studies that have been done in this regard 

have been studied on the water usage by different 

domestic water consumption sector. Oyasanmi, 

(2018) has identified the water used for washing 

clothes and bathing accounted for the largest 

quantity of household water consumption per day 

with 53 percent and 25 percent respectively of total 

daily water consumption. In India, Shaban and 

Sharma (2007) studied domestic water consumption 

patterns in seven major cities. This study was found 

out that at the household level, bathing is the highest 

amount of water consumption with about 28 percent 

of total domestic water consumption. Toilets 20 

percent, washing clothes 18.6 percent and washing 

utensil 16.3 percent. In Bauchi metropolis, the 

pattern of domestic water consumption at the 

household level is bathing which accounts for 45 

percent of total domestic water consumption. 

Flushing toilet (15%) and Muslim prayer (10%) 

have become the second and third largest water 

consumption (Istifanus, 2017). 

Some studies have also attempted to study the water 

sources used for domestic water consumption. 

Oyasanmi, (2018) has identified a total of 30 percent 

of households depended on wells located in their 

land or neighboring houses. Also, in this study, the 

analysis revealed that per capita water consumption 

varied within different locations in the study area. 

Mohammad and Sanaullah  (2017) studies about the 

sources of water for domestic consumption and 

private tube wells (48.5%) and public hand pumps 

and neighbors (19.2%) have become the main water 

source for their daily activities. According to the 

results of the correlation analysis in this study 

indicated that water consumption was significantly 

correlated with household size, the age of household 

head, household income, availability of tap water, 

time to collect water, bathing time per month, and 

groundwater table. 

Barreto, (1999) has surveyed the water profile of 

residential consumption, end uses of water and 

frequency, and mean flow rates in a sample of 

households located on the west side of the city of 

Sao Paulo. According to the results of this study, the 

consumption for each weekday of monitoring, 

Friday as the higher water consumption. The point 
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of water consumption that showed greater use was 

the shower with 13.9%. 

However, considering some of the research that has 

been done, it showed that they have studied the 

various issues related to domestic water 

consumption. In most of the studies, urban areas 

were chosen as their research study area. But in this 

study, both semi-urban and rural areas were chosen 

as the study area. This researches also studied the 

changes in household water consumption between 

several administrative zones. However, the focus of 

this study was to identify the changes in household 

water consumption in a selected small 

administrative region. Furthermore, while the above 

studies focus on statistical analytical methods for 

data analysis, this study has focused both statistical 

and spatial analyses. Also, in contrast to those 

studies, this study focuses to identify the problems 

related to water consumption. In this way, it can be 

identified that there are some differences between 

the above-discussed studies and the current study.     

The primary aim of the research investigation was to 

identify the spatiotemporal patterns of domestic 

water consumption and related problems in  Dompe 

GN Division, Gampaha District. To achieve the 

overall objectives, specific objectives formulated as; 

[1] identify the main water sources and their 

distribution patterns in the study area, [2] access the 

spatiotemporal patterns of domestic water 

consumption in the study area, [3] examine the 

problems in related with water consumption in the 

study area. 

II. METHODOLOGY 

Study area  

In the study, Dompe GN Division was selected as a 

study area,    Situated in Gampaha district,Western 

Province. Dompe GN Division extending 1.287Km² 

small area of Gampaha District located in the 

western part of Sri Lanka. It was located at the 

Latitude 6° 57’ 31” N - 6° 56’ 35” N of equator and 

Longitude 80° 4’ 11” E - 80° 2’ 57” E (Figure 1). 

Dompe GN Division Located at the wet Zone in Sri 

Lanka. The area lies at an altitude of 50 feet above 

mean sea level and it belongs to the Kelani River 

Basin. According to the secondary data were 

obtained from the Census and statistics department 

of Sri Lanka, groundwater sources (Shallow wells) 

became their main water resource for Drinking 

water. 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1: Study Area Map. 

 

Data and Methods 

Primary data were collected from July 2019 to 

January 2020 and mainly covered dry and wet 

seasons for data collection. Data collection mainly 

conducted by hundred (N=100) sample household 

questionnaire and households selected based on 

main drinking water source (groundwater and tap 

water) using stratified random sampling method to 

collect data on quality of water, duration of water 
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usage, amount of water usage, type of water storage 

and water availability. Also, this survey obtained 

information on socio-economic and demographic 

factors such as income, number of household 

members, the age of household head, time to collect 

water, and the capacity of the container in which 

water is stored. A GPS survey carried out to identify 

the spatial locations of groundwater sources as well. 

Additionally, Semi-structured interviews also 

conducted in this research to identify the opinions of 

the people about domestic water issues and 

randomly selected ten officers and village leaders 

who are living in the study area.  

Secondary data collection was also an important part 

of this study. Relevant secondary data were 

collected from the National Water Supply and 

Drainage Board, Department of Census and 

Statistics, and through the research papers and some 

useful literature.  

Data Analysis 

i. Spatial Distribution Pattern of Water 

Resources 

Spatial Distribution of the domestic water resources 

was identified using spatial analysis tools in 

ArcGIS10.3. Average Nearest Neighbor Analysis 

was used to examine the distribution pattern of the 

water resources over the study area. The spatial 

density of the water resources was identified using 

Kernel Density Method and this analysis mainly 

estimated the density of water resources an entire 

dimensional study area, based on the known 

locations of discrete events. The density was 

calculated based on the centroid of each grid and 

Kernel function has used to interpolate the values 

over the study area.  

ii. Characteristics and Pattern of Domestic Water 

Consumption 

Indoor water consumption includes water used for 

bathing, toilet, cooking, drinking, washing, etc. were 

calculated to identify the characteristics of domestic 

water consumption.  Daily basis per capita water 

consumption was calculated by each activity using 

the following equations (Equation 1 to 4). 

Concentric ring buffers were created from the main 

road and daily water consumption values were 

extracted to each ring to identify the pattern of the 

water resource distribution in the study area. Also, 

correlation analysis was used to assess the pattern of 

domestic water consumption and household income, 

the number of household members, age, and 

distance were used as major factors.   

Equation 1: 

Daily water consumption for Bathing = Time for 

each use * Tap use frequency * Tap flow rate  

 Equation 2: 

Daily water consumption for toilet = Toilet cistern 

volume/ Bucket volume * Number of flushes per day 

  

Equation 3 

Daily water consumption for cooking = Time of 

each use * Tap use frequency * Tap flow rate  

Equation 4 

Daily water consumption for washing clothes = 

(Time for tap use * Tap flow rate) or  

 

(Washing machine water use = machine water 

consumption * number of uses) 

 

iii. Problems and Challenges of Domestic Water 

Use 

Problem tree analysis was used to identify the 

existing problems and challenges based upon 

information on questionnaire survey and interviews. 

Also formulated the core problems, direct and 

indirect problems related to the domestic water 

consumption in the study area, and constructed a tree 

showing these relationships.  

 

III. RESULTS AND DISCUSSION 

 

Main water resources and their distribution 

patterns 

The study survey found 392 domestic groundwater 

wells for daily activities and the Nearest Neighbor 

Analysis showed their random distribution patterns 

over the study area (Figure 2). The highest spatial 

density of the groundwater well in the study area is 

2.968 and the lowest is 0.495 (Figure 3). Therefore, 

it can be identified that the groundwater wells of the 

study area have distributed unevenly. The ratio 

between groundwater resources and households in 

the study area can be identified as a 1: 2.34. Higher 

density areas scattered in the Western and 

Northwestern regions in the study area. 
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Figure 2: (a) Spatial Distribution of Groundwater Wells in the Study Area; (b) Spatial Distribution Pattern of 

the Groundwater Wells (Using Nearest Neighbor Analysis) 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

Figure 3: Spatial Density Map of Groundwater wells. 

In the wet season, most households (65 percent) 

using groundwater resources for their daily 

activities. Such as shallow wells, deep wells, tube 

wells, etc. Furthermore, 35 percent of households 

using the government water supply for their daily 

activities. But in the dry season, most of them (51 

percent) used the government water supply for their 

daily activities (Table 1). 
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Table 1: Characteristics of Spatial Distribution of Groundwater Well  

 

Characteristics and Spatial Distribution Pattern of 

Domestic water Consumption 

The daily average water consumption of the study 

area is 119.44L per person per capita per day. The 

minimum per capita daily water consumption is 

84.10 Liters and the maximum per capita daily water 

consumption is 173.80 Liters (Table 2). There is a 

big difference between daily domestic water 

consumption in the area and different influencing 

factors can be identified, such as the number of 

household members, age, occupation, income, etc. 

About 10 percent of households per capita daily 

water consumption exceeds 150 Liters and 83 

percent of household per capita water consumption 

exceeds 100 Liters. But, about 17 percent of 

households have a per capita water consumption of 

fewer than 100 Liters. The average total water 

consumption of the household in the study area is 

438.87L. Also, the minimum daily water 

consumption of a household can be identified as 

130.90 Liters and the maximum as 890.80 Liters. 

 

Table 2: Average water Consumption and Total water consumption per Household  

Characteristics 
Water Consumption per person per 

capita per day (Lpcd) 

Total water consumption per 

Household per capita per day 

(Liters) 

Mean 119.44 438.87 

Standard Deviation 20.17 148.42 

Minimum 84.1 130.9 

Maximum 173.8 890.8 

But when focusing on the special distribution of 

average water consumption per capita per day, it is 

possible to identify the differences in its distribution 

within the study area. The daily average water 

consumption of the area clearly shown that moving 

away from the main road, which depicts a lower 

value to higher value of domestic water 

consumption can be observed in the rural areas of 

the study area (Figure 4).   

Water is used for various indoor purposes such as 

drinking, bathing, cloth washing, toilet, cooking, 

domestic cleaning, etc. and outdoor activities such 

as garden watering, washing vehicle, livestock, etc.  

The pattern was bathing which consumes 31 percent 

of total domestic water use at the domestic level, 

Flushing toilet (24 percent), washing cloth (23 

percent), cooking (10 percent), Drinking (2 percent) 

watering garden (3 percent) and so on. Bathing 

became the highest water usage activity in the study 

area.  Figure 5 shown total daily water consumption 

by activity in the study area.  

Water Source 
Total Number of 

Wells 
Percentage Spatial Density 

Shallow and Deep Wells 348 88.78 0.3795 

Tube Wells 30 7.65 0.0327 

Bath Wells 14 3.57 0.0153 

Total 392 100 0.4272 
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 Figure 4: The Spatial Variability of Daily Average Water Consumption with Distance 

 

 

 

 

 

 

 

Figure 5: Total Daily Domestic Water Consumption by Each activity 

Furthermore, several factors can be identified that 

affected domestic water consumption in the study 

area, and different influencing factors were 

analyzed. Monthly household income, the level of 

education of the head of household, the number of 

family members, and the capacity of the water 

storage tank have shown a positive significant 

correlation with daily domestic water consumption 

in the study area (Table 3). Pearson correlation 

analysis statistics show that the range of coefficients 

is weak correlations (0.1-0.3), low correlation (0.3-

0.5) a significant correlation (0.5-0.8) and high 

correlation (0.8-1.0). Among those factors, the 

number of household members (R2 - 0.90949) and 

the capacity of the water storage tank (R2 - 0.83573) 

were found out, have a high positive significant 

correlation with daily domestic water consumption. 

However, it was also found that factors such as time 

spent at home and the age of the household head 

have a negative correlation with daily domestic 

water consumption.   
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Table 3: Factors Influencing Domestic Water Consumption 

Factor Correlation coefficient 

capacity of the tank 0.83573 

number of family members 0.90949 

household income 0.28051 

age of the head of the household -0.10656 

level of education of the head of household 0.22175 

time spent at home -0.23336 

Also, a questionnaire survey was consulted on their 

ideas on some of the existing domestic water 

consumption patterns in households. Accordingly, 

73 percent of households said that water 

consumption has increased as the number of 

household members has increased. 38 percent of 

households was agreed that as the number of 

member’s increases, the amount of water used for 

members was limited. About 56 percent of 

households agreed that water consumption increased 

as household income increase. With the decrement 

of water at the source during the dry season, 84 

percent agreed that water consumption has limited.   

Problems/Challenges of Domestic Water 

Consumption 

A problem tree was created to identify the problems 

related to domestic water consumption in the study 

area. That focused on identifying the key problems 

related to domestic water consumption (Figure 6). 

Accordingly, six major issues of domestic water 

consumption were identified in the study area. Such 

as uneven distribution of domestic water resources, 

Spatial and Time-related problems, water-storing 

problems, Water scarcity, Water Management 

issues, Other Problems related to domestic water 

consumption.  

The government water supply and groundwater 

resources can be identified as the main domestic 

water sources in the study area and as a result, many 

problems related to water supply and groundwater 

wells in the study area can be identified. About 37 

percent of households have government water 

supply as their primary water source in the study 

area. Duration of water supply was only at night, 

limiting water supply for a very short period and 

inadequate water speed is the main problem that can 

be identified in this connection. Problems can be 

identified concerning the water supply for a short 

period.  

About 63 percent of households in the study area 

utilize the groundwater wells as their primary water 

source. Problems such as water scarcity during dry 

seasons, fluctuation of groundwater levels, drying of 

groundwater source, groundwater sources are not 

constructed to a proper standard, deterioration of 

groundwater quality, inability to construct a 

groundwater source due to rock layers, and 

insufficiency of groundwater source can be 

identified concerning the use of groundwater wells. 

Furthermore, it can be seen that a few people in the 

study area do not have a permanent water source for 

their daily activities. This was due to the poor 

quality of groundwater, the high cost of constructing 

groundwater well, and the lack of groundwater 

access. 

With the gradual urbanization, pollution of surface 

water sources, as well as groundwater sources due to 

garbage accumulation, is a major problem that can 

be identified in the present in the study area. It is also 

possible to identify the accumulation of water in the 

marshlands of the study area with the flood 

conditions during the rainy season. At the same 

time, the water from the nearby groundwater sources 

can be seen to be inappropriate for human 

consumption. The high cost of re-cleaning these 

water sources and the inability to use the water from 

those water sources for a short period were led to 

problems related to domestic water consumption.  

Also, the lack of tanks with high water capacity to 

store enough water for the consumption in 

households is a problem for some families in the 

study area. This is due to their inability to purchase 

tanks with higher water capacity. Furthermore, 

drying up water sources during the dry season is one 

of the major problems that can be identified in many 

parts of the study area. Along with this, people living 

in low altitude areas for alternative water sources 

(bath wells, tube wells, and government water 

supply). But the peoples in high altitude areas suffer 

from lack of water for their daily activities.
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Figure 6: Problems/Challenges of Domestic Water Use 

Water management related issues such as water 

overuse and water misuse can also be identified in 

the study area. The daily water consumption of the 

household increased as the number of members in 

the household increases. In comparison, the amount 

of water available from the water source has not 

changed which has led to problems in domestic 

water consumption. Also, the problems related to the 

disposal of wastewater can be identified in the area. 

This shows that several interrelated problems of 

domestic water consumption can be identified in the 

study area. 

IV. CONCLUSION  

In the wet season, most households (65 percent) 

using groundwater resources for their daily 

activities. Such as shallow wells, deep wells, tube 

wells, etc. Furthermore, 35 percent of households 

using the government water supply for their daily 

activities. But in the dry season, most of them (51 

percent) used the government water supply for their 

daily activities. The study found 392 domestic 

groundwater wells for drinking and other domestic 

use. Distribution pattern of groundwater wells 

identified as Random distribution. The distribution 

density of the groundwater wells is 0.4272. Also, the 

ratio between groundwater resources and 

households in the study area can be identified as 1: 

2.34. Higher groundwater resource density can be 

identified in the western and northwestern regions in 

the study area. The results of this study revealed that 

the daily average water consumption of the study 

area is 119.44L per person per capita per day. About 

10 percent of households per capita daily water 

consumption exceeds 150 Liters and 83 percent of 

http://dx.doi.org/10.29322/IJSRP.10.08.2020.p10492
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 8, August 2020           731 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.08.2020.p10492    www.ijsrp.org 

household per capita water consumption exceeds 

100 Liters. But, about 17 percent of households have 

a per capita water consumption of fewer than 100 

Liters. Near the main road, the daily average water 

consumption per person per capita per day was 

found to be lower than compared to other areas.  

Bathing (31 percent) is the highest water usage 

activity in the study area. Toilet (24 percent) and 

Washing clothes (23 percent) are the second and 

third largest water consumers from total domestic 

water consumption. Furthermore, several factors can 

be identified that affected domestic water 

consumption in the study area. According to the 

correlation analysis can identify the household 

income, the level of education of the head of the 

household, the number of family members, and the 

capacity of the tank have a positive significant 

correlation with daily domestic water consumption 

in the study area. 

 Accordingly, six major issues related to domestic 

water consumption were identified in the study area. 

Such as problems related to the uneven spatial 

distribution of domestic water resources, spatial and 

time-related problems, water-storing problems, 

water scarcity, water management issues, other 

problems related to domestic water consumption, 

etc. It was also found that these problems are 

interrelated with each other. 
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