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Abstract: Water is one of the vital necessity or the need for human being and for all living things. This study was conducted to assess the 

existing and to forecast the future water supply and demand status of the Areka town, southern Ethiopia.  A total of 196 households (HHs) were 

randomly selected and interviewed by using a questionnaire. To collect the required data, interview and observation were used and written 

documents were reviewed. Data analyzed by SPSS and Excel spread sheet. The town population was growing rapidly, but water production was 

low, i.e. only 720m3/d. This covers only 51.9% of the total population. Additional water production of 26.49 l/s (2288.7m3/d) was required to fill 

the gap. Available per capita water demand, i.e. 11.48l/c/d was small as compared to WHO basic access standard, i.e. 20 l/c/d. The total revenue 

water and non-revenue water from the existing water production were 525.18m3/d and 194.81m3/d, respectively. About 48% of HHs got their 

primary water from existing water supply lines and the remaining 52% got their primary water from non-connected sources. In order to narrow 

the supply and demand gap, expansion of water supply services and additional water sources should be provided. 
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Introduction 

Water is one of the vital necessity or the need for human 

being and for all living things (Temesgen M., 2018). Many 

countries in both the developed and developing world face 

significant problems in maintaining reliable water supplies 

and this is expected to continue in future years due in part to 

the impacts of global climate change. Growing populations 

will further increase the demand for   water, with limited cost-

effective water supply augmentation options (Dharmaratna D, 

Harris E , 2010). The access of enhanced clean water supply 

is one of the major factors that greatly contribute to the socio-

economic transfer of country by improving the life style and 

health, thereby escalating life standard and economic 

productivity of the society (Bogale, 2016). In the world fresh 

water that has been used for household (HH) purpose is not 

>3% of the natural available water resource on the earth 

(WHO/UNICEF, 2017). This is very small in amount of 

wholesome water, compared with the saline water body exists 

on earth. As a result, millions of people in the world are 

facing a shortage of adequate safe drinking water (DW) in 

terms of quantity and quality. The provision of adequate 

supplies of potable water for use in urban areas in developing 

countries is crucial for the well-being of the people. The 

demand for such supplies in the developing countries has 

been increased over time as a result of rising standards of 

living that occur with economic progress and population 

increase resulting from natural growth, and rural urban 

migration and rising per capita income (Rewata J, Sampath R, 

2000). 

The majority of the developing countries in Africa and Asia 

are greatly affected by the problems of access to clean and 

safe potable DW supply (UN, 2012).  However, most of the 

developing countries like Ethiopia still unable to obtain 

adequate potable water and have low potable DW supply 

coverage. Ethiopia is very well- known by its massive water 

resource potential all of which is generated in its own and it is 

still known as the water tower of Africa (Makonnen A, 2014). 

But, access of potable DW supply coverage in Ethiopia is 

amongst the lowest in sub-Saharan Africa (SSA), as well as 

the entire world (57.3% in 2015). Currently, majority of the 

existing Ethiopian urban water supply and sanitation system 

designs are absolute but the rate of rehabilitation and 

expansion has been lagging behind. Estimates revealed that 

about 52% of the population in Ethiopia traveled half an hour 

or more to collect water every day (CSA, 2007). This long 

travel distance to the nearest water source directly affects 

women and children who are mainly responsible for fetching 

water. It is difficult for most girls and children to attend and 

succeed in school since a considerable amount of their time is 

used for domestic chores, including fetching water. This has 

an implication on the productivity of women. According to 

the UN-Water, in 2017 only 11% of the population used a 

safely managed DW service on their premises. Another 30% 

used a "basic service" (<30 min round trip for water 

collection), with the remainder having to rely on "limited 

service" (>30 min), "unimproved sources" (e.g. unprotected 

dug wells or springs) or surface water. Only 7% of the 

population used a safely managed sanitation service, 7% only 

had "limited service" (latrines shared with other HHs), 63% 

had to rely on "unimproved service" (e.g. a simple pit or a 

bucket) and 22% defecate in the open 

(https://en.wikipedia.org/wiki/Water_supply_and_sanitation_i

n_Ethiopia#Access). 

In Ethiopia, all sources confirm that water supply coverage is 

on a strong upward trajectory. According to official 

government data, water supply coverage has risen from 19 % 
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in 1990 (11% rural, 70% urban) to 66 % in 2009 (62% rural, 

89% urban) (UNICEF, 2011). According to the report of 

Ministry of Health and Ministry of Water and Energy, access 

to safe DW increased from 23.1% in 1998 to 68.5% in 2012. 

However, millions of people in urban and rural areas have not 

been getting safe DW from an improved water source. In the 

case of Southern Nation Nationalities and Peoples’ Regional 

State (SNNPRS), clean water supply access in terms of 

coverage reached 53.9%. Major problems of water supply in 

urban centers of Ethiopia include low production levels, 

inadequate distribution systems and leakages in many areas 

(Mandefro C, Habtamu K, 2017). 

This study conducted in one of the small developing towns in 

Ethiopia, viz. Areka town, Southern Ethiopia, in which there 

is a growing demand for water and sanitation services due to 

growing populations, rising standards of living and per capita 

incomes. However, the demand for water in the town is 

growing much faster than the supply. The cause for this 

problem is that the existing water supply systems in the towns 

are not performing as intended by its design.  

  

Objective of the study 

The main aim of this study was to assess the existing and to 

forecast the future water supply and demand status or scenario 

of the Areka town.  

  

Specific Objectives  

To evaluate the functionality and service level of the existing 

water supply system in the town, 

To evaluate the source type, status and coverage of water 

supply in the area, 

To evaluate the water production and consumption of the 

town 

To forecast future water demand scenario in the area 

  

METHODOLOGY 

Study area description  

 Areka is a town in southern part of Ethiopia. It is located in 

the Wolayita Zone of the Southern Nations, Nationalities, and 

Peoples' Region some 300 km southwest of the capital Addis 

Ababa. This town has a latitude and longitude of 7°4′N 

37°42′E and an elevation of 1,774 m above sea level. It is the 

administrative center of Boloso Sore Woreda. Areka is served 

by a sub-office of the Ethiopian postal service. The town was 

founded in 1959, and a primary  school opened in the town in 

1962. The Ethiopian Institute of Agricultural Research opened 

a center in Areka in 1985 dedicated to improving the yield of 

enset. Based on figures from the Central Statistical Agency in 

2007, this town has an estimated total population of 31,408 

(15,795 men and 15,613 women). The 1994 national census 

reported this town had a total population of 12,294 (5,970 

males and 6,324 females). Areka features a Tropical Savanna 

Climate with an average rainfall reaches 1,290 mm 

(https://en.wikipedia.org/wiki/Areka). 

The survey (quantitative and qualitative methods) is designed 

to explain concepts and measures to demonstrate implications 

of the issue under question. Primary data was collected from 

respondents using questionnaires and the personal field 

observations were employed to supplement respondents’ 

response. Structured and semi- structured questionnaire were 

prepared for the survey. The questionnaire included an 

introductory part, questions on the characteristics/attributes of 

the respondents, water sources and accessibility, potable 

water coverage and water supply satisfaction. Secondary data 

(i.e. existing water supply status like source potential, system 

input volume, design parameters, existing modes of services, 

etc.) were collected from design documents and related 

literature. 

Sample size, sampling method and data analysis 

In order to determine the sample size that represents the 

population, a mathematical formula suggested by (Fink A, 

Kosecoff J, 1995) was employed as presented: 

N=(Z^2 pq)/d^2  =  (〖(1.96)〗^2*0.519*0.481)/〖(0.07)〗^2  = 

196  

Where N = Sample size, Z = 95% confidence level 

corresponds to the value 1.96, p = 0.519 (water supply 

coverage of the town), q = 1-p and d = proportion of sampling 

error tolerated at 0.07. Therefore, 196 samples HHs were 

selected from a total of 27,508 HHs of the town.. The field 

data collection consisting of interviews of the selected sample 

HHs from 3 sub cities (viz. Arada, Mehal and Sefere Selam); 

to collect the questionnaire based data from the end- users of 

the towns’ water supply service, a systematic and purposive 

sampling technique were applied. In each sub cities, the 

criteria like socio- economic growth (i.e. high, medium and  

low ), the areas with different conditions of the water supply 

service (i.e. with access and without access) to existing water 

supply service and connection type (House connection, yard- 

owned connection, yard- shared connection, public tap and 

others) were applied to select the sample HHs. The computer 

software applications SPSS (Statistical Package for Social 

Science) and Micro soft Excel were used to analyze the data. 

  

Results and Discussions  

Water production and consumption  

The town has three sub cities (i.e. Arada, Mehal and Sefere 

Selam). The total population of the town was 120,560 (i.e. 

male = 60,514, female = 60,046). From the total population, 

only 62,571 people get safe and potable water from the 

existing water supply (Table1). This figure shows the water 

supply coverage is 51.9%. The main source of water for the 

town is ground water and a spring with a total production 

capacity of 262,800 m3/yr (720m3/day; Table 2). The total 

/capita water in the town was 11.48 L/capita/day. This result 

still very low as compared to WHO basic access within 30min 

round trip, i.e. 20 L/capita/day. The total water demand of the 

town to be in WHO basic access is 1,253.82 m3/day. 

Currently the gap between supply and demand is 

533.83m3/day. It means within the current water supply 

coverage of 52%, an additional water source with a total 

capacity of 533.83m3/day is needed for a served population to 

be within the WHO water supply basic access.  

Majority of the sample HHs (88.7%) use alternative water 

sources during the interruption of their primary water sources 

and, the remaining 11.3% of HHs do not use any other 

alternative sources. Majority of the HHs (52.6%) use hand- 

dug wells and unprotected springs for their alternative water 

sources, 21.8% from public taps and the remaining 25.6% of 

HHs use rivers and vendors as their alternative water sources. 

Most often (i.e. 36.8% of the cases) girls collect water from 

the alternative water sources (Table 3). 

Population and Water Demand Projections 

Depending on the main factors, living standards of the town 

and currently existing conditions, the design period selected 

in this case was 20 yr. 

According to Central Statistical Authority (CSA, 2007) the 

population of the Areka town was 31,408. CSA method was 

used to forecast the future population of the town. 
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To find the annual growth rate beyond the 2030, simple linear 

extrapolation technique was applied as it showed in the fig. 

(3); accordingly, the expected annual growth rate for 2031-

2035 is 3.5% and from 2036-2040 is 3.3%. 

Depending on the given conditions of the town, its climatic 

factor (C.F.) is 0.9 and Socio- economic factor (S.F.) is 1.00 

(ATWSSE, 2010). According to the design report water 

supply system of the town, non-domestic water demand was 

considered as 35% of the total adjusted domestic water 

demand of the town. Since the projected population of the 

town above 50,000, the maximum day factor (MDF) was 

taken as 1.2 and the peak hourly factor (PHF) was taken as 

1.7  

As the survey result from the town municipality shows, due to 

expansion of the town areas and rapid increment of 

population, the total number of population taken from the 

town municipality for the current year 2020 was 120,560. It 

was greater than the forecasted or expected population for the 

year 2020, i.e. 80,645. But, the supply of water for existing 

population as indicated in table below was 262,800m³/yr 

(720m³/day or 8.33 L/s) and it was much less than the 

required projected supply for the year 2020, i.e. 

10,98249m³/yr (3008.9 m³/day or 34.82 L/s). Due to these the 

shortage of existing supply, for the total existing 120,560 

peoples, only 62,691 peoples get their water from existing 

water supply system of the town (Table 8). This shows the 

existing water supply coverage was only 51.9% and the 

remaining 48.1% of population do not get water from existing 

system. Existing per capita water demand for served 

population was only 11.48 l/c/d and it was much less than the 

required forecasted per capita water demand for the year 2020 

i.e. 37.31 l/c/d 

 

Conclusions 

This study was conducted to assess the existing and to 

forecast the future water supply and demand status or scenario 

of the Areka town. The findings lead to the conclusion that 

there is a huge gap between the water supply and demand of 

the town. Consequently, in order to satisfy the water demand 

of the town the following measures should be taken. 

Expansion activities that match with the town development 

must be carried out to meet the water requirements of the 

town.  

Additional water sources should be provided to increase total 

water production capacity of the town 

The concerned stakeholders should discharge their respective 

responsibility properly.  

The town Water Supply and Sewerage Enterprise should 

devise a mechanism so as to minimize the inequitable 

distribution of water among the residents of the town.  

Additional study should be conducted to find out other 

possible causes for water shortage so as to act accordingly.   
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