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Summary 
This project is a part of the collaboration between the Swedish-Albanian Association in 
Mariestad and the Albanian Centre of Excellence in Tirana. The project is a preliminary 
feasibility study for an improved irrigation system in the mountain village Lubonja, 
Korça Region, Albania.  
 
When the Albanian communism regime fell in 1990, the infrastructure degenerated and 
the irrigation systems where almost destroyed. Various organizations, like the World 
Bank, have assisted with the restoring of the systems, especially in the mountain areas. 
Today, the most of the systems is in functional condition.  
 
The village of Lubonja is located in South-Eastern part of Albania. The village is a part 
of the Korça Region and is located 27 km from the town Korça. The fields have an 
altitude that varies from 930 to 870 meters above sea level and have a total approximate 
size of 490 hectares. Lubonja has a population of almost 560 inhabitants and the prime 
livelihood is farming. Today, each family is self sufficient and cultivate many kinds of 
crops on their fields.   
 
There are two main streams in the region; the Lubonja River and a river from the Rehova 
mine area. Lubonja River comes from the mountains and flows through the village, 
where grey water and black water is added. The other stream is mixed with the polluted 
water from the old copper mine. There is also a reservoir on the hill side of the mountain 
which is for irrigation use only. 
 
To calculate the needed amount of water, a small field survey has been performed. The 
different parts in the survey are; soil type, water quality, evaporation and climate data. 
The results of the field survey were compiled, with assistance of Dr. Kovaçi, Institute of 
Land in Tirana. It resulted in the irrigation period and the needed amount of water during 
the irrigation season in Lubonja. The needed amount of water varies from 1250 m3/ha to 
4300 m3/ha depending on the crop and the period when irrigation is necessary is from the 
middle of May to the end of September. 
 
The proposed design of the system is a combination of restoring the old canals in the area, 
where the system was sufficient and installing a pipe system in the area, where the old 
system was insufficient. The idea is to irrigate the area with the water which is now 
wasted from the reservoir due to leaking valves and shallow streams. To eliminate the 
waste of water, a pipe will lead the water from the outlet of the reservoir to a switch 
where there is a y-crossing. After the switch one pipe goes to the main canal and the other 
leads the water to area where the pipe system is implemented.  
 
The pipe system will prepare for a usage of modern technology like drip irrigation and 
sprinklers. Each farmer will be able to choose how to use the water by connecting hoses 
to taps. Due to the high position of the reservoir the pressure in the pipes will be 
sufficient without using a pump. 
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The calculations for the system are divided into two parts. The first part is the canals, 
where an appropriate cross section and the needed amount of concrete are calculated. The 
amount of concrete for the canals is approximately 200 m3. The second part is the pipe 
system, where the pressure and velocity in the pipes and valves are calculated to be 
certain that a pump will not be needed and to get proper dimensions of the pipes. The 
maximum pressure is 1 471 500 Pa, the total outflow when all taps are open is 0.07m3/s 
and maximum velocity when tap 25 is open is 24.0 m/s. 
 
It is important that a system like this is being implemented in close collaboration with the 
villagers.  



 

 

Table of Contents 
Acknowledgement .............................................................................................................. i 
Summary............................................................................................................................ ii 
1 Introduction............................................................................................................... 1 
1.1 Background......................................................................................................... 1 
1.2 Purpose................................................................................................................ 2 
1.3 Method ................................................................................................................ 3 
1.4 Delimitations....................................................................................................... 4 
2 The Project Area ....................................................................................................... 5 
2.1 The People .......................................................................................................... 5 
2.2 The Agriculture................................................................................................... 6 
2.3 Climate................................................................................................................ 7 
2.4 Existing Irrigation System .................................................................................. 7 
3 The Existing Irrigation Methods in Albania. ....................................................... 10 
3.1 Surface Irrigation .............................................................................................. 10 
3.2 Sprinkler Irrigation............................................................................................ 10 
3.3 Drip Irrigation ................................................................................................... 11 
4 Field Survey............................................................................................................. 12 
4.1 Soil Type........................................................................................................... 12 
4.2 Water Quality.................................................................................................... 12 
4.3 Evaporation ....................................................................................................... 13 
4.4 Climate Data ..................................................................................................... 13 
4.5 The Needed Amount of Water.......................................................................... 13 
5 Results of Field Survey ........................................................................................... 14 
5.1 Soil Type........................................................................................................... 14 
5.2 Water Quality.................................................................................................... 15 
5.3 Evaporation ....................................................................................................... 15 
5.4 Climate Data ..................................................................................................... 16 
5.5 The Needed Amount of Water.......................................................................... 16 
6 Proposed Irrigation Design .................................................................................... 17 
6.1 Description of Canal System ............................................................................ 17 
6.2 Description of Pipe System............................................................................... 18 

6.2.1 Materials ................................................................................................... 18 
6.2.2 Switch ....................................................................................................... 18 
6.2.3 Pipes, Fittings and Valves......................................................................... 19 
6.2.4 Sprinkler and Drip Irrigation .................................................................... 19 

7 Calculations ............................................................................................................. 20 
7.1 Canal System .................................................................................................... 20 

7.1.1 Canal 1 ...................................................................................................... 21 
7.1.2 Canal 2 ...................................................................................................... 22 

7.2 Pipe System....................................................................................................... 23 
7.2.1 MatLab...................................................................................................... 24 
7.2.2 Test............................................................................................................ 24 
7.2.3 Compensation ........................................................................................... 25 
7.2.4 Results....................................................................................................... 27 
7.2.5 Analyse ..................................................................................................... 27 



 

 

8 Cost Estimation ....................................................................................................... 28 
9 Risk Analysis ........................................................................................................... 29 
10 Discussion............................................................................................................. 30 
References........................................................................................................................ 32 
Appendix.......................................................................................................................... 33 



 

1 

1 Introduction 
This project is a part of the collaboration between the Swedish-Albanian Association in 
Mariestad and the Albanian Centre of Excellence in Tirana. The project is a preliminary 
feasibility study for an improved irrigation system in the mountain village Lubonja, 
Korça Region, Albania. To understand the need for a working irrigation system, a 
background and a purpose for this project is described in chapter one as well as the 
method and delimitation for the project. The report will also contain a survey and a 
proposed design for the system. 

1.1 Background 
Many rural entrepreneurial initiatives in Albanian mountain area are hampered by badly 
degraded infrastructure and poor environmental management practice. In many places the 
irrigation systems, drinking water supply systems, forests and pastures, livestock drinking 
water system and many of the rural roads are in such bad condition that they can not be 
used. If the infrastructure was restored into a proper condition the crop yield, livestock 
production and local commercial activities could be improved substantially. (Mountain 
Areas Development Agency 2, 2005) 
 
For the irrigation problems, a project involving small-scale irrigation infrastructure 
rehabilitation and development of Water Users Associations (WUA) has been 
implemented. The rehabilitation concerned the primary and the secondary canals in the 
schemes. After the project all the canals were in use but many are still in a bad condition, 
see Table 1, where Lubonja is in Vithkuqi Region.  (Mountain Areas Development 
Agency 2, 2005) 
 
Scheme Length (km)  Not Functional 

Length 
Nearly Not 
Functional 

Functional 
Length  

Cerava 3.7 0% 0% 100% 
Vithkuqi 3.3 0% 30% 70% 
Shitka 2.1 0% 10% 90% 
Kosina 1.8 0% 0% 100% 
Pobrati 6.0 0% 5% 95% 
Darsi 2.2 0% 0% 100% 

Table 1 Functional Conditions or Surveyed Canals in Korca Region (Mountain Areas Development 
Agency 1, 2006) 

 
The investment and management of irrigation systems is the responsibility of the state. 
The state has delegated the task to WUAs.  The WUAs have the legal right to collect 
taxes and fees from the communities for system operation and maintenance. (Mountain 
Areas Development Agency 2, 2005) 
 
Between 1965 and 1980 all land was owned and maintained by the government and the 
former communist regime developed the irrigation in Albania. During this time 60%, or 
423 000 hectares, of all cultivated land was irrigated. The systems in the mountain area 
were characterised by small individual systems that cover an average of 100 hectares, but 



 

2 

in the coastal and plain areas they covered approximately 3000 hectares. To secure the 
supply of water 628 reservoirs were built. (Mountain Areas Development Agency 2, 2005) 
 
When the communism regime fell, the collectivised farms collapsed and the land was 
divided into small parts for the individual farmers. Due to lack of maintenance, 
vandalism and small farming operations combined with high energy consumption of the 
old pumping stations and increasing energy cost, the irrigated area decreased from 
400 000 hectares to 80 000 hectares in six years. Thereafter, some parts of the irrigation 
systems have been restored with financial assistance from the International Fund of 
Agricultural Development (IFAD) and the World Bank. Today, the total area that is 
covered with, more or less, functional irrigation systems is 220 000 hectares. (Mountain 
Areas Development Agency 2, 2005) 
 
The most important sector of Albania mountain area economy is agriculture. In the 
foreseeable future the development is going to revolve the livestock production and the 
production of specific cash crops is likely to expand where suitable land exist, like grapes 
in the south and at lower altitude and fruit trees in the north. Due to the deterioration of 
the irrigation infrastructure the production of vegetables has decreased and the vineyards, 
orchards and the fodder crops have not expanded as needed. Table 2 summarises the 
influence of irrigation on yields for different crops in Albania. (Mountain Areas 
Development Agency 2, 2005) 
 

 
 
 

 Table 2. Influence of Irrigation on Crop Yield (Mountain Areas Development Agency 2, 2005) 

1.2 Purpose 
The purpose of this project is to make a feasibility study how to restore and extend the 
existing irrigation system in Lubonja. As the background shows, the irrigation systems in 
the rural areas are in bad condition, and in Lubonja the existing surface irrigation system 
with canals is not only in bad shape, it does not even cover the whole cultivated area.  
 
The Korça Region is known for its suitability for growing fruit trees, especially apple 
trees. Apple trees are a cash crop and would be suitable to grow on the current, non-
irrigated area in Lubonja. Drip irrigation is the most efficient method of irrigating for an 

 Yields (t/ha) 
Crop Non Irrigated Irrigated 
Wheat 1.2 4.0 
Maize 1.5 5.0 
Alfaalfa 7.0 40.0 
Tomato 9.3 35.0 
Potato 10.0 25.0 
Cucumber 6.9 26.3 
Pepper 6.7 17.0 
Dry Beans 1.4 2.0 
Sugar Beet 20.0 35.0 
Grape 4.2 10.0 
Fruits 2.0 14.0 
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orchard. To meet this need, the possibility to implement a pipe system where the villagers 
can connect hoses for drip irrigation or sprinkler irrigation is looked upon. The old 
system will be evaluated and a suggestion how to restore it in a proper way will be 
presented in this study. 
 
The new irrigation system should suit the needs of Lubonja’s inhabitants and be easy to 
handle and maintain, all at a lowest cost possible.  Hopefully, the system will not require 
a pump, due to the higher elevation of Lubonja in relation to its fields. A pump requires 
some knowledge of machinery, and it is a cost to operate, purchase and maintain.  
 
This feasibility study will serve as a basis when the Albanian Centre of Excellence and 
the Swedish-Albanian Association will apply for funds to implement the system. Also the 
possibility of cooperation between the villagers to finance a part of the system will be 
looked upon and an examination of other possible ways to finance the project. As the 
background shows, a new irrigation system is of great importance for Lubonja and it will 
improve the efficiency of the agriculture and increase the crop yield. This has a positive 
effect on the total economy for the village and may help to improve the living standard in 
the future. 

1.3 Method 
Appropriate information about irrigation systems and implementation is received from 
various institutes and organisations in Tirana. For data concerning general facts about the 
agriculture and irrigation situation in Albania, the Mountain Area Development Agency 
(MADA) is contacted. The Institute of Lands can provide information about the Korca 
region concerning the soil types and rates of evaporation, as well as detailed topographic 
maps. 
 
To determine if the water in the area is appropriate for irrigation, water samples from the 
used streams are collected and analysed by the Institute of Land. At the same time, soil 
samples are collected to find out what kind of soil types that are present in the area.    
 
To gather information about the local agriculture methods, social institutions and local 
competence, a questionnaire is handed out to 50 farmers and later compiled. The 
willingness for changing crops and which months they consider irrigation necessary are 
examined.  These will also determine if the villagers seems prepared to collaborate with 
each other about a new irrigation system and if they have the capacity to maintain it or if 
training is necessary. 
 
The design is created after studying topographic maps and other similar systems in the 
area. Data, such as heights and lengths, is extracted from the maps and then used in the 
pipe flow equations to calculate the capacity of the system. The most appropriate route of 
the pipe is decided from the map concerning the slope and infrastructure. 
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1.4 Delimitations 
This report is a preliminary design which is looking into the possibilities of restoring and 
extending the irrigation system in Lubonja, therefore a lot of delimitations regarding 
details of the system have been made. 
 
The details are: 

- Exact pipe fittings 
- Exact route of pipe line 
- Exact costs of pipes and fittings 
- Solutions regarding the infrastructure of the pipe system   
 

Due to the time limit, this report will not contain a complete solution for irrigation of the 
whole area. The report is focused on the north field that is without any sufficient 
irrigation today but it includes a chapter about the canals with some comprehensive 
calculations to get an approximation what the cost would be to restore it. 
 
This report does not contain solutions for water treatment even though it might be 
necessary in some cases. Nor does it concern drainage of the water from the fields. 
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2 The Project Area 
Lubonja is located in South-Eastern part of Albania. The village is a part of the Korça 
Region and is located 27 km from the town Korça. It is connected with rural roads to 
Korça and Erseka. Lubonja is positioned on the south east side of the mountains. The 
village is situated around 1000 meters above sea level. The agriculture fields are located 
in the valley beneath the village. The fields have an altitude that varies from 930 to 870 
meters above sea level and have a total approximate size of 490 hectares.  
 
There are two main streams in the region; the Lubonja River and a river from the Rehova 
mine area. Lubonja River comes from the mountains and flows through the village, 
where grey water and black water from the villagers and their animals is dumped into the 
river. The other stream, that is a branch of Osum River, is mixed with the water from 
Rehova. After the closure of the copper mine, there has been no cleaning or rehabilitation 
of the area and there is still a large waste deposit where the minerals are washed out when 
it rains. This leads to pollution, not just in the mining area but also in the surroundings 
due to the stream, that collect the waste water, that is used to irrigate the fields 
(Hoxha,2005). There is also a reservoir on the hill side of the mountain which is for 
irrigation use only 

 

Figur 1 The Project Area. (Military photo, 1975) 

2.1 The People 
According to Yousif Xherarhu at the Registration of Land in Korça, there are a total of 
559 inhabitants and 145 families living in Lubonja. All families rely on agriculture even 
though some of the inhabitants have other professions too. Of the 145 families, 64 
families require economic support from the municipality. The inhabitants have clean 
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water to drink which comes from a special reservoir in the mountains. There is one 
primary school in Lubonja. For secondary school the children travel by bus to Korca. The 
health care in the village is one ambulance and one nurse in case of emergencies.  
 
According to the questionnaires, see Appendix 1, the families consist of in general five to 
six persons and Diagram 1 shows how many in every family that are involved in the 
agriculture. The bottom part of the column is the number of persons in the family that 
works on the fields. 
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Diagram 1 Number of the Family Members that Works on the Field, see Appendix 1.  

2.2 The Agriculture 
The agriculture fields are located in the valley beneath the village. The valley stretches 
from the south to the north and is around two kilometres wide. Figure 1 shows how the 
fields looked like in 1975 before the communism regime fell. Today, the large fields are 
divided into small fields own by individual farmers, but the old borders still exist. These 
boarders are situated 200 meters apart. The total size of each farmer’s fields varies 
between three to five hectares per farmer, see Appendix 1. In addition to the 490 hectares 
of fields there are also seven hectares of pasture, 172 hectares of forest and five hectares 
which are not being cultivated, belonging to the village. Each farmer is more or less self 
sufficient and therefore they grow many different crops on their land. According to 
Yousif Xherarhu, the most common crops are wheat, beans, and animal foods such as 
alfalfa, oat and rye, which the questionnaires confirm. In the communism era there was a 
large orchard, with an area of about 37 hectares, in the southern part of the field, which 
was irrigated with its own reservoir. Today there are only four hectares with orchards.  
Lubonja’s livestock consists of cows, sheep and goats where the largest group is sheep. 
Also, each family has its own hens. 
 
According to Caush Beqollari, the village has one tractor that the farmers share. The first 
time they plough in the spring they use the tractor on all the fields but after that they only 
use animal power and man power. In autumn they borrow a harvester. 
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2.3 Climate 
The climate in Albania is of Mediterranean type with an influence of continental climate. 
Where Lubonja is situated, the winters are long and cold and the summers are hot and dry. 
The coldest month is January and the warmest is July. The precipitation in the area is 710 
to 1050 mm per year and the most of the rainfalls is in the period of October to December. 
It snows from October to March, and occasionally in April. (Hoxha, 2005) The mean 
temperature during the months, when irrigation is needed, is 17.7 ° C and 0.4° C during 
the coldest period of the year. (The Republic of Albania, 1999) 

2.4 Existing Irrigation System 
The existing system is a canal system, using the water from the reservoir, the Lubonja 
River and the river coming from Rehova. There are three main fields, as Figure 2 shows. 
The field to the south is irrigated by the Lubonja River and the reservoir, the middle field 
is irrigated by the Lubonja River and the river from Rehova, and the field to the north is 
irrigated only by the Rehova water. According to the questionnaire and Caush Beqollari, 
a representative from the Farmers Association in Lubonja, the system is maintained every 
winter by cleaning the canals and removing vegetation and soil. 
 

Figur 2 Fields in Lubonja 
 
The reservoir, a man made lake, was constructed in the seventies to ensure sufficient 
water supply. It has a capacity of 40 000 m³. The inlet is a number of small streams 
coming from the mountain and the outlet is an underground pipe with a valve at the 
bottom of the constructed dam, 14 meters below the surface of the water. The valve is not 
functioning properly and is leaking water, see Figure 3. Because of this the water in the 
reservoir is not sufficient for the whole irrigation period according to Mr Beqollari. The 
outlet is made of steel and ends with a flange with an inside diameter is 160 mm and an 
outside diameter of 250 mm.The water that comes from the outlet leads down to the 
fields in a small stream. The stream is shallow and there is no kind of ditch where it can 
easily flow, which leads to water waste, see Figure 4. It flows approximately one 
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kilometre before it reaches the main canal that was once lined with concrete. Now the 
canal is completely gone and the road that runs along the side of the non existing canal is 
now being used for water transport. To get the stream to certain fields the water is 
controlled by stone gates, see Figure 5. 
 
The area which, according to the farmers, is in most need of a new irrigation system is 
the area furthest to the north. The water in the area is not sufficient and it has been 
contaminated in the past by the water from the copper mine.  
 
The major problems with the existing system are:  
− Leaking valve in the outlet 
− A high water waste on the way to the fields 
− No lined canals to lead the water 
− Not enough water on the north field 
 

Figur 3 The Leaking Valve (Private photo, 2007) 
 

Figur 4 The Shallow Stream That Leads the Water to the Fields (Private photo, 2007) 
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Figur 5 Stone Gates (Private photo, 2007) 
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3 The Existing Irrigation Methods in Albania 
The three different irrigation methods that exist are surface irrigation, sprinkler irrigation 
and drip irrigation.  

3.1 Surface Irrigation 
Surface irrigation means that the water is moving over land in order to wet and infiltrate 
the soil. The water is transported by gravity or, in rare cases, pumps. Surface irrigation is 
the oldest kind of irrigation system. Although the method of digging canals to lead the 
water to the fields is thousands of years old many significant advances have been done 
within the last decade. In the developed and industrialised countries the number of farm 
families has decreased and the land holdings are 10-20 times larger then before. The 
animal-power planting is gone and has been replaced with mechanised farming which 
increase the efficiency of irrigation (Food and Agriculture Organization of the United 
Nations, 2007). 
 
Surface irrigation systems can be subdivided into furrow, borderstrip or basin irrigation. 
Furrow irrigation is the most common in Albania. With furrow methods, the irrigation 
avoids the entire field to be flooded. (Food and Agriculture Organization of the United 
Nations, 2007) The irrigation technology involves main canals, secondary canals and 
tertiary canals. The main canals generally run along the contours of the field and lead the 
water to the secondary canals which generally run down the slope. The secondary canals 
are at about 600 metre, runs along the main canal and generally feed just one side. The 
tertiary are perpendicular to the secondary canals and are spaced at 200 metre intervals 
along the secondary canal. Perpendicular to the tertiary canals there are brazdas, which 
lead the water into the field by cutting the tertiary canals bank (Halcrow water, 2001).  
 
A secondary canal commands an average about 250 hectares but can range from 50 to 
1000 hectares. A tertiary canal generally commands an area of between 13 and 20 
hectares and the area of a typical brazda unit is about 0.4 hectares (Halcrow water, 2001).  
 
A canal can be lined with concrete if its purpose is to lead the water, not irrigate the land 
it passes by. Manly it is the main canal and, in some rare cases, the secondary canals that 
are lined (Halcrow water, 2001).  

3.2 Sprinkler Irrigation 
The sprinkler system consists of a pump unit, a mainline, laterals and sprinklers. The 
mainline is permanent while the laterals can be portable and therefore often made of 
aluminium alloy or plastic so that they can be moved easily. The sprinklers are placed on 
the laterals with usually 9 to 24 metre apart. The sprinklers spray the water into the air so 
that it breaks up into small water drops which fall to the ground similar to normal rain 
(Brouwer, 1988).  
 
Sprinkler irrigation is suited for most row, field and tree crops where water can be 
sprayed over or under the crop canopy. Large sprinklers are not recommended for 
irrigation of fragile crops because the large water drops produced by the sprinklers may 
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damage the crop. Sprinklers are best suited to sandy soils with high infiltration rates 
although they are adaptable to most soils (Brouwer, 1988). 
 
In a windy climate, it can be difficult to calculate the amount of water needed. The wind 
makes the drops evaporate into the air before even hitting the ground (Brouwer, 1988). 

3.3 Drip Irrigation 
Drip systems consists of a pump or a pressurized water source, water filters, a back flow 
controller, a main line which has a larger diameter, and laterals which have smaller 
diameter with emitting devices at plants. The emitters slowly moisture the soil, directly 
into the root zone, and no water is wasted on non-growth areas (Brouwer, 1988). 
 
The drip irrigation system has its advantages in the effective water usage. While sprinkler 
system sprays the water up in the air to cover a big area, the drip system water every 
individual plant through dripping water where the roots are. Other advantages are that 
there is no need to level the ground, it has minimized soil erosion, diseases spread 
through water contact with foliage can be avoided, and there is also a relatively low 
labour cost. Drip irrigation is most suitable for row crops such as coconuts, containerised 
landscape trees, grapes, bananas, eggplant, citrus, strawberries, sugar cane, cotton, maize, 
and tomatoes (Brouwer, 1988). 
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4 Field Survey 
This section describes the different parts that are necessary to estimate which amount of 
irrigation water needed in the area and how to gain this information. The water quality is 
also investigated. 

4.1 Soil Type 
Different soil types can hold different amount of water. To determine the soil type in the 
area, three soil samples are collected, see the points marked with a S in Figure 6. These 
spots were chosen in consultation with Professor Vangjo Kovaçi at the Institute of Lands, 
Tirana. The first sample is collected at the south side of the old main canal. This field is 
according to the farmers the best field for agriculture. The second sample is collected on 
the north side of the main road. The third sample is taken in the northern area of the field; 
which is the field with current insufficient irrigation. Each sample consists of soil from 
three different levels in the ground. Level one is 0 to 30 cm, level two is 30 to 60 cm and 
level tree is 60 to 90 cm. The samples are analysed by the Institute of Lands in Tirana. 
 

  
Figur 6 Soil and Water Samples in Lubonja 

4.2 Water Quality 
Four different water samples is analysed to determine if the quality of the water is 
appropriate for irrigation. Figure 6 shows where the samples are collected see the points 
marked with a W. 
 
Sample number one is taken from the river that collects all the water from the old copper 
mine. This is analysed to determine the level of pollution in the water from the mine. The 
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second sample is taken from the reservoir. The third and the fourth sample are taken from 
the Lubonja River before and after the village. This is analysed to determine what impact 
the village waste water has on the water quality. 
  
Each sample is tested by the Institute of Lands in Tirana for conductivity, calcium, 
carbonate, sulphate, sodium, potassium, copper, magnesium, iron and pH. The pH is also 
tested at the same time as the sample is taken with simple pH indicator. The water is 
collected in plastic pet bottles which are kept as cool as possible to until the time of 
analyse. 

4.3 Evaporation 
To determine the amount of water needed by different plants it is important to know the 
rate of evaporation. This figure is based on the wind condition and the amount of sunny 
days per season. Professor Vangjo Kovaçi performed the calculations to gain the 
evaporation data in Lubonja based on Professor Kovaçi’s field studies in the area for 30 
years.  

4.4 Climate Data 
To find the period when irrigation is needed, the mean monthly temperature in Lubonja 
can be compared with the average monthly precipitation for the same area in a diagram. 
The area that is created when the two lines cross each other is the irrigation period 
 
The mean monthly precipitation that is used is a long term study from 1951 to 1980, done 
by the Hydro-meterological Institute, Tirana (Republic of Albania, 1999). 
 
The mean monthly temperature study is also done by the Hydro-meterological Institute 
and was carried out from 1931 to 1965 (Republic of Albania, 1999).    

4.5 The Needed Amount of Water 
The data above, except the water quality, is used to gain the information about how much 
water that is needed from irrigation for the different crops in Lubonja. The calculations 
have been performed by Professor Kovaçi. 
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5 Results of Field Survey 
The results from the survey in Chapter 4 are shown below. 

5.1 Soil Type 
The results of the analysis of the soil samples are shown in Table 3, where loam is a 
relatively equal mixture of sand and silt and with a smaller proportion of clay. The silt-
loam has a small majority of silt while in the clay-loam the clay is in majority but it is 
still equal between sand and silt. The amount of water different soils can provide is 
shown in Table 4. 
 
Sample Depth (cm) Type

M1 0-30 Loam

 30-60 Loam 

 60-90 Loam 

M2 0-30 Silt-Loam

 30-60 Clay-Loam 

 60-90 Loam 

M3 0-30 Silt-Loam

 30-60 Silt-Loam 

 60-90 Silt-Loam 
Table 2  The Results of the Soil Samples, see Appendix 3 

 
 
Landscape Soil Type Water Provided by the Soil 

Hills Silt 300 m3/ha 

 Loam 500 m3/ha 

 Clay 700 m3/ha 

Fields <5% inclination Silt 1500 m3/ha 

 Loam 1650 m3/ha 

 Clay 1800 m3/ha 
Table 3 The Amount of Water Provided Different Soil Types, see Appendix 3 
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5.2 Water Quality  
The results of the water analyze from the Institute of Lands in Tirana is shown in Table 5. 
The Institute of Lands had no information about the limits for copper or iron. 
 
Parameters Measure Limits Sample 1 

(Rehova) 
Sample 2 
(Reservoir) 

Sample 3 
(Before 
Lubonja) 

Sample 4 
(After 
Lubonja) 

Conductivity mS/cm 0-3 0.445 0.237 0.327 0.381 

Calcium m.e./l 0-20 379 0.600 1.800 2.08 

Carbonate m.e./l 0-0.1 0 0.080 0.080 0 

Sulphate m.e./l 0-20 10.989 11.988 12.587 11.588 

Sodium m.e./l 0-40 0.237 0.094 0.221 0.263 

Potassium Mg/l 0-2 0.441 0.730 0.442 2.495 

Copper Mg/l - 0.0002 0.0002 0.0003 0.00025 

Magnesium m.e./l 0-5 2.117 3.635 2.080 2.117 

Iron Mg/l - 0.184 0.130 0.085 0.085 

pH -log8[H+] 6-8 7.4 7.6 7.8 7.7 
Table 4 The Results of the Water Sample Analyze, see Appendix 4 
 
The pH result from the on-site-testing is shown in Table 6. 
 
Sample 1 2 3 4 

pH 8-8.5 8-8.5 8.5-9 7.5-8 
Table 5  The pH-values  
 
The only measure which is above the limit is the potassium level for sample 4. The 
Institute of Lands believes this has to do with the black water coming from the village 
and polluting the river. 

5.3 Evaporation 
The evaporation in Lubonja is shown in Table 6. 
 
 Korca 

(mm/day)  
Ereska 
(mm/day) 

April 2.7 2.6 
May 3.6 3.5 
June 4.5 4.1 
July 4.9 5.0 
August 4.3 4.1 
September 3.0 2.6 

Table 6 The Evaporation  
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5.4 Climate Data 
In Lubonja, irrigation is needed in the middle of May until the end of September, see 
Diagram 2. This is comparable with the answers from the farmers in the questionnaire 
where the majority of the farmers regards that irrigation is needed from May to 
September, see Appendix 1.   
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Diagram 2 The Irrigation Period 

5.5 The Needed Amount of Water 
Table 8 shows the calculated water need for the different crops in Lubonja. 
 
Crops The Amount of Water  
Winter crop 1250 m3/ha 
Maize 3700 m3/ha 
Alfa Alfa 4300 m3/ha 
Animal food I 3900 m3/ha 
Animal food II 2300 m3/ha 
Vegetables 4300 m3/ha 
Beans 2500 m3/ha 
Potatoes 2500 m3/ha 
Fruit trees 2200 m3/ha 

Table 7   Water Need 



 

17 

6 Proposed Irrigation Design  
The area that needs irrigation is divided in three different parts, see Figure 7.  
 
The system proposed is a combination of restoring the old canals in the area one and two, 
where the old system was sufficient and installing a pipe system in the area three, where 
the old system was insufficient. The idea is to irrigate area three with the water which is 
now wasted from the reservoir due to leaking valves and shallow streams. To eliminate 
the waste of water the outlet valve will be repaired and a pipe will lead the water from the 
outlet of the reservoir to a switch where there is a y-crossing. After the switch one pipe 
leads the water 500 meters to the main canal in area one and the other leads the water to 
area three where the pipe system is implemented.  
 
The pipe system will prepare for a usage of modern technology like drip irrigation and 
sprinklers. Each farmer will be able to choose how to use the water by connecting hoses 
to taps. Due to the high position of the reservoir the pressure in the pipes will be 
sufficient without using a pump. 
 

Figur 7 The Dividing Up of the Fields 
 

6.1 Description of Canal System 
The canal system will contain two lined canals, the two thick lines in Figure 7. Number 
one is in the same place as the old non existing canal and number two is where Lubonja 
River is led to the fields, beside a lined drainage canal.  
 
From these main canals gates are placed each 200 meters at the borders of the fields. 
From the gates there is a tertiary canal without concrete that runs along the fields and has 
small brazdas which leads the water out on the fields. The tertiary canals and the brazdas 
is the farmers’ task to create.  
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6.2 Description of Pipe System 
The pipe system will use the spare water from the reservoir to increase the amount of 
water in area three. It is important that this is closely surveyed so that area one will not 
suffer of lack of water. Area three will still use the old canal system and the water from 
the copper mine to ensure enough water supply.  
 
The pipe network will consist of one main line running from the switch, Figure 8, all the 
way to the bottom of area three. Branch lines of a smaller diameter will cover area three 
and these will have taps every 100 meters. The branches lay with 200 meters interval to 
fit the still existing old communism field measures. To the taps hoses can be connected 
that can be used for either drip or sprinkler irrigation. All pipes will be placed under 
ground for protection. 

 
Figur 8 The Pipe Network 

6.2.1 Materials 
To minimize the costs and also to make the system safe from erosion PVC pressure pipes 
and fittings will be used. To ensure the parts of the system will not fail a safety factor of 
1.7 has been used when determine the dimensions and materials. 

6.2.2 Switch 
The switch consists of one Y-intersection and two valves controlling the water supply to 
the fields, the north and the south. According to the calculations in Chapter 7.1 the 
maximum flow in the canal should be 0.11 m3/s and therefore should this valve never be 
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fully opened. The other valve will control the water to the pipe system. This will mostly 
be kept open so that the pressure loss will be minimized.  

6.2.3 Pipes, Fittings and Valves 
The diameter of the pipes follows the ISO standard 4422-2. The thickness of the pipe has 
been chosen with consideration of the pressure it needs to withstand.  
 
Type of Pipe Outside Ø  

(mm) 
Inside Ø  
(mm) 

Thickness  
(mm) 

Pressure  
(MPa) 

Amount 
(m) 

Outlet-switch Pipe 180 162.8 8.6 1.25 640  

Main Pipeline 125 106.6 9.2 2.0 1500  

Branch Pipes 63 48.8 7.1 2.5 2200  

Hose Connections 32 24.8 3.6 2.5 12.5  
Table 8 Data of the Pipes in the System 
 
Type of Fitting Pressure Amount 

Flange Outlet 180mm Specially made PN16 1 

125x90mm - Reducing Bush PN16 6 

90x63mm - Reducing Bush PN16 6 

Valve 32mm PN25 25 

PVC Equal tee 90° 125 mm PN16 6 

PVC Reducing Tee Plain 63mm x 
32mm 

PN16 25 

Table 9 Data About the Fittings in the System  
 

6.2.4 Sprinkler and Drip Irrigation 
To see if the pressure and discharge is sufficient to run a sprinkler or drip system data has 
been collected from Aquadrip AB’s catalogue. 
 
The most effective sprinkler has an irrigation diameter of 45 meters and needs a 
discharge of 0.00083 m3/s. 
 
The drip irrigation hose suited for irrigation at hilly fields with large lengths of hose has a 
recommended working pressure of 1 to 3.5 kp/cm3 or 0.098 to 0.343 MPa.  
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7 Calculations 
The calculations are divided into two parts. The first part is the canals, where an 
appropriate cross section is calculated, and the second is the pipe system, where the 
pressure and velocity in the pipes and valves are calculated.   

7.1 Canal System 
The size of the cross section of the canal is decided from standards. The smallest, 
functional width for a canal 0.3 meter and the lowest height for the cross section is 0.35 
meter, according to Sotiraq Pandazi, Centre of Hydraulic Research. The cross section 
area shows in Figure 9. 
 
 
 
       h=height 
       w=width 
 
 
 
 
 
 

Figur 9 Cross section area in canals. 
 
The discharge, Q, is the factor that decides the width. The discharge is decided according 
to the size of the fields, see Table 11. 
 
Size of Field Amount of Water  
1 hectare  1.15 l/s 
100 hectare  0.115 m3/s 
< 100 hectare 0.1 m3/s 

Table 10 Discharge According to Size of Fields (Halcrow Water, 2001) 
 
If the fields are less then 100 hectares, the discharge 0.11 m3/s is always used, which 
requires the smallest width of the canal. The height of the canal is determined by the 
water level. The water level should be 2/3 of the total height (Halcrow Water, 2001). The 
water level is calculated by Equation 1, where the height is a factor in the area. 
 

RiAcQ =           (1) 
 
where, 
 
Q is the discharge [m3/s] 
A is the cross section area [m2] 
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n is the Mannings Roughness Coefficient 

P
AR =  

P is the wetted parameter 
i is the slope of the canal 
 
Based on Eq. (1), Sotiraq Pandazi has made a computer program to calculate the height 
and the velocity of the water in the canal. The inputs are: 

- The width of the canal 
- The Mannings Roughness Coefficient for the canal 
- The angle of the sides of the canal 
- The discharge in m3/s 
- The inclination of the canal in percent 

 
The amount of concrete used in the canals is based on Table 12 
 
Canal Capacity (m3/s) Lining Thickness (mm) 
0.15-1.5 75 
1.55-5.0 100 
> 5.0 120 

Table 11  Lining Thickness (Halcow Water, 2001) 
 
To calculate the needed amount of concrete, Eq. (2) is used. 
 

lAAC )( 12 −=          (2) 

 
where,  
 
C is the amount of concrete [m3] 

1A  is the area for the cross section without the lining [m2] 

2A  is the area for the cross section  with the lining [m2] 
 l is the length of the canals [m] 

7.1.1 Canal 1 
The inputs for Canal 1 are: 
 
Discharge  
The size of the field is less than 100 hectares, and according to Table 12, the discharge is 
0.11 m3/s. 
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Canal Width 
With the discharge 0.11 m2/s, the standard canal width is 0.3 meters.  
 
Mannings Roughness Coefficient 
The coefficient varies between 0.017 and 0.020. In this calculation the value 0.020 is 
used because the concrete have in most cases rough surfaces.   
 
Angle 
According to standards, the angle of the side in the cross section is 45o. 
 
Inclination 
The length of the canal is 1120 meters and the height diversity is 25 metres, which gives 
an inclination of 2.23 %. 
 
Result of the Cross Section Calculations 
The calculated water depth is 0.155 meters and the needed depth of the canal is  
0.31 meters, this is less than the recommended value.  
 
The cross section, based on the above data, yields the width 0.3 meters and the height 
0.35 meters. 
 
Amount of Concrete 
Based on Table 11 the lining thickness is 75 mm, the cross section for Canal 1 is 
mentioned above and the canal has a length of 1120 meters. 
 
The amount of concrete for Canal 1 is 88.2 m3.  

7.1.2 Canal 2 
The inputs for Canal 2 are: 
 
Discharge  
The size of the field is less then 100 hectares, and according to Table 12, the discharge is 
0.11 m3/s. 
 
Canal Width 
 With a discharge of 0.11 m2/s is the standard canal width 0.3 meters.  
 
Mannings Roughness Coefficient 
The coefficient varies between 0.017 and 0.020. In this calculation the value 0.020 is 
used because the concrete have in most cases rough surfaces.   
 
Angle 
According to standards, the angle of the side in the cross section is 45o. 
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Inclination 
The length of the canal is 1290 meters and the height diversity is 35 meters, which gives 
an inclination of 2.71 %. 
 
Result of Cross Section Calculations 
The calculated water depth is 0.147 meters and the needed depth of the canal is  
0.294 meters, this is less than the recommended value.  
 
The cross section, based on the above data, yields the width 0.3 meters and the height 
0.35 meters. 
 
Amount of Concrete 
Based on Table 12, the lining thickness is 75 mm, the cross section for Canal 2 is 
mentioned above and Canal 2 has a length of 1290 meters. 
 
The amount of concrete for Canal 2 is 101.6 m3.  

7.2 Pipe System 
To ensure that the pipes can hold the pressure from the water, that the flow will be 
enough for the crops and that the pressure at the taps is enough to run the sprinklers the 
system has been tested through calculations with MatLab. The formulas used are 
Bernoulli's Equation, Eq. (3), and the Continuity Equation, Eq. (4). All the points of 
interest have been marked on a system map. Between two connected points, one 
Bernoulli’s Equation and one Continuity Equation is utilized.  

fpgh
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v

vpgh
g
v

vp ∆+++=++ 2

2
22

221

2
12

11 22
ρρρρρρ       (3) 

where, 
 
p is the static pressure [MPa] 
v is the velocity [m/s] 
h is the height [m] 
ρ is the density [g/cm] 
g is the Gravitational Constant [m/s2] 
∆pf is the pressure loss [MPa] 
 
and, 

321 QQQ +=            (4) 
or 

332211 AvAvAv +=  
 
where, 
 
Q is the discharge [m3/s] 
v is the velocity [m/s] 
A is the cross section area [m2] 
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The loss in pressure, ∆pf, throughout the system has been calculated using the standard 
losses according to Pumphandboken (Algers at al., 1979). The major head loss, hmajor, due 
to pipe friction is calculated using Eq. (5) and the minor head loss, hminor, due to the 
components in the system is calculated using Eq (6). Table 13 and Table 14 show the 
Friction Coefficients and the Minor Loss Coefficients for the concerned pipes in the 
system.  
 

 
2g
v2

d
lH major λ=           (5) 

 
where, 
 
λ  is the Friction Coefficient, see Table 12 
v is the velocity [m/s] 
l is the pipe length [m] 
d is the inner diameter of the [m] 
g is the Gravitational Constant [m/s2] 
 
Pipe Type / Ø Friction Coefficient 
Steel / 160 mm λ1=0.622 
PVC / 163 mm λ2=0.0221 
PVC / 106,6 mm λ3=0.0290 
PVC / 48,8 mm λ4=0.538 

Table 12 Friction Coefficient for the Pipes 
 

g
vH or 2

2

min ζ=           (6) 

where, 
 
ζ is the minor loss coefficient, see Table 14 
v is the velocity [m/s] 
g is the Gravitational Constant [m/s2] 
 
 
Minor Loss Type Minor Loss Coefficient 
Elbows 90° r>4d and Gate Valve ζ1=0,2 
Sudden Reducer d2/d1=0,8 ζ2=0,3 
Branch Diverted Flow ζ3=0,9 
Branch Main Flow ζ4=0,1 
Table13. Minor Loss Coefficient for the Pipes 

7.2.1 MatLab 
The equation system is of the form Ax=B. The equations for the pipe system are 
assembled into a 149x174 matrix, matrix A. Due to the complicity of the equation system 
two kinds of A matrices are developed, one with friction losses and one without. The 
unknown variables P, the pressure, and v2, the velocity, are in the x matrix. The B vector 
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consists of the known values and is a 149x1 vector. The system consists of total 174 
unknown variables but, since the number of outlets is 25, 25 of those are always known 
as zero depending on whether the taps are closed or not. When a tap is closed is the 
velocity zero and when the tap is open the pressure is zero. This leads to a reduction of 
the matrix so it converts to a 149x149 matrix. In the equations both v and v2 exist, which 
makes the equation system a non-linear system and iterative methods are used to solve it.  
 
To simplify the calculations, the discharge in the pipe leading water to canal one is 
disregarded 

7.2.2 Test 
A number of tests were preformed on the pipe system through simulating opening and 
closing different taps. The results of these tests are presented in Appendix 2. Tests were 
made with and without considering the friction in the pipes. 
 
The tests that were preformed are: 
Test 1 - All taps closed 
Test 2 – Tap 25 open 
Test 3 – Tap 24-25 open 
Test 4 – Tap 22-25 open 
Test 5 – Tap 21-25 open 
Test 6 – Tap 20-25 open 
Test 7 – Tap 1 and 20-25 open 
Test 8 – Tap 1-2 and 20-25 open 
Test 9 – Tap 1-3 and 20-25 open 

7.2.3 Compensation 
The MatLab system used for calculating the pressure and velocity in the pipes could only 
handle a certain level of complexity. When too many taps were opened the iteration 
process diverge and no answers were given. However, the iteration worked perfectly if 
the friction losses in the pipes were disregarded.  
 
To get an idea of the total discharge with the friction, and thereby the velocity from the 
reservoir; a number of calculations were preformed. The calculations that could be 
preformed with friction losses were compared with the ones without. At the most, nine 
taps could be opened, see chapter 6.2.3,  when friction was included. These tests was then 
compared to the tests without friction and the charts of the outflow velocity of the two 
calculations are shown in Diagram 3. The velocity with friction, v1 was then subtracted 
from the velocity without friction, v2. This was done to see how the increasing number of 
open taps effected the difference between the calculations. See Diagram 4. 
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Diagram 3 The comparison of the two velocities v1 and v2. 
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Diagram 4 The Difference Between v1 and v2 
 
The graph in Diagram 4 can be approximated as a linear function where the inclination is 
calculated through Equation 7. This means that the difference between the two 
calculations (with and without friction) is increasing in a linear way. 
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379.0=
∆
∆=

x
yk            (7) 

 
To gain an estimation of the outflow velocity in the pipe with friction losses is the k-
value inserted in the linear equation, see Equation 8. 
 

mkxy +=           (8) 
 
where,  
 

12 ''' vvy −=  
x = amount of taps opened 
k = 0.379 
m = 0 
 
From Eq. (8) above is the final equation, Eq. (9), formed. 
 

xvv 379.0'' 21 −=          (9) 

The results of the calculations are shown in chapter 6.2.4 (Total outflow all taps open). 

7.2.4 Results 
To design a pipe system it is important to know which pressure the parts need to 
withstand, the velocity of the water coming out from the taps and the total outflow. The 
results are shown in Appendix 2 and the relevant data are presented in Table 13. The 
maximum outflow has been calculated by using Eq. (9). 
 
Relevant Data for Pipe System  
Maximum pressure 1 471 500 Pa 
Total outflow, all taps open 0.06 m3/s 
Minimum outflow, nine taps open 0.0029 m3/s (Tap 3) 
Maximum outflow, nine taps open 0.0062 m3/s (Tap 24) 
Maximum outflow, one tap open 0.012 m3/s (Tap 25) 

Table 13 Results of MatLab Tests 

7.2.5 Analysis 
The system is, as mentioned above, created for drip irrigation but can also in small scale 
be used as a sprinkler system. As mentioned in chapter 6.2.4, sprinklers need a minimum 
discharge of 0.00083 m3/s, which the system can provide. If all the taps are fully open the 
reservoir can be emptied in less than 8 days. It is therefore important that the water usage 
is closely monitored. 
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8 Cost Estimation 
The financial evaluation is a brief overview of the main costs of the system. To get a 
complete evaluation a contractor should be contacted. The prices have been estimated 
after studying various internet sites. The evaluation only includes the actual technical 
parts of the system. What also needs to be added is cost for education in the new system. 
Also, the price for the repairment of the old valve has not been estimated. All prices are 
in Euro. The canal system can be founded by the MADA while the pipe system needs to 
find a different founder. 
 
Canals: 
     
 Amount Price Total    
Concrete 189.8 m3 98.6€/m3 18716€ 
Digging 1100 m3 1.5 €/m3 1650€ 
Pipe125 mm 500 m 200€/5m 20000€ 
 
Total Canal System   40366€ 
 
Pipe system: 
 Amount Price Total  
 (m) (€/5 m)   
Pipe 180mm 640 250€ 32000€ 
Pipe 125mm 1500 200€ 60000€ 
Pipe 63mm 2200 15 € 6600€  
Pipe 32mm 12.5 10 € 25€ 
Digging 1600 m3 1.5€/m3 2400€ 
 
 Amount  Price (€/piece) Total 
    
Flange outlet  1 300€ 300€  
Reducing Bush 125x90mm 6 10 € 60€ 
Reducing Bush 90x63mm 6 4 € 24€  
Valve 32mm 25 15 € 375€  
Equal tee 90°, 125mm 6 17 € 102€ 
Reducing tee 63mm x 32mm 25 2.8 € 70€ 
   
Total Pipe System:   101956€    
 
Whole System:   143322€   
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9 Risk Analysis 
To evaluate the risks of the project, both in implementation and operation, a risk analysis 
has been performed. The risks, that have a sum higher than ten, are commented below. 
 
Risk Probability Effect Sum 

Project    
Villagers attitude 4 4 16 

Lack of financial support 4 5 20 

Insufficient competence 2 3 6 

Incorrect information 3 3 9 

Delays 4 2 8 

Ineffective Cultivation Pattern 4 3 12 

War 1 5 5 

The Irrigation System 
Inadequate amount of water 3 5 15 

Substandard of the construction 
material 

3 3 9 

Earthquake 2 4 8 

Table 14 Risk Analysis 
 
To avoid problems with the villagers’ attitudes, it is important with communication and 
education. The villagers should feel that the system is theirs.  
 
If the project can not find financers the project is impossible to implement, as the farmers 
do not have the financial possibilities. One possible founder is MADA, they can finance 
the canal system. As for the pipes system a different founder will be needed. 
 
The cultivation pattern must be changed before an implementation of the system is done. 
As it is now the farmers cultivate many different crops on their fields. The pipe system is 
designed to favour drip irrigation, therefore an orchard is to prefer. 
 
With an appropriate usage and maintenance of the system, the water will be sufficient. 
However, if the shortage of water is frequent a new reservoir or a tank must be 
constructed. 
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10  Discussion  
An implementation of this system would mean a great deal for the economy in Lubonja. 
It would not only make the water usage more effective but also minimize the risk of soil 
erosion and increase the crop yield. According to the questionnaire, the villagers want to 
cooperate for receiving a new irrigation system but we suspect they still need to change 
their way of thinking in the village. For example; the Farmers Association which is 
dealing with the issues concerning irrigation has not proven itself to be as active as it 
should be. The existing canals are not maintained even though they say so. Also there is 
no good way for payment of the irrigation water. Some villagers pay and some do not and 
nobody seems to know where the money is used. We also think that the villagers have to 
change the way they cultivate. At the moment, everybody is self sufficient and cultivate 
all kinds of crops. We suggest that the farmers choose one or two crops and then trade or 
sell the extra to the other villagers or in Korça. In this way the farming becomes more 
effective and the village economy can increase. 
 
The proposed design for this irrigation system is merely a preliminary design. Before 
implementing it a deeper field study should be carried out by experts. The design 
combines old and new methods of irrigation and can be seen as a first step to 
modernisation in Lubonja. The reason why the canal system is included in the design, 
although it often is water inefficient and causing soil erosion, is because the villagers 
have knowledge of this method and financers seem to favour this method in Albania. 
Also the only water source good enough for drip and sprinkler irrigation in the area is the 
reservoir and it is not sufficient to cover the whole area. A repaired outlet valve, the lined 
canals and the pipe leading the water from the reservoir to the canal solves the problem 
with shortage of water in the end of the cultivation season. 
 
Since the reservoir is situated high above the fields the system does not need a pump. 
This is a positive thing since pumps are expensive, not only as an investment but also in 
operation and according to the questionnaires; there is no knowledge about pumps and 
machines in the village. The system need less parts and also demands less maintenance 
without a pump. 
 
The tests, in MatLab, of the pipe system show that there is a high outflow from the 
reservoir if all taps are completely opened. It is therefore important to educate the farmers 
in how to use the system and how much water they need for the different irrigation 
methods. If the farmers would use drip irrigation for the fruit plantations it would 
minimize the risk of water shortage. 
 
Table 2 shows the amount of water different crop needs and how much needs to be added 
with irrigation. The amount of water needed is a lot more than the reservoir seems to be 
providing and during the field study we noticed that the fields were green with no 
irrigation in use. We therefore suspect that the water table is high and supplies the fields 
with extra water.  
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The prices in the cost estimation are based on a website from Great Britain, which we 
suspect are more expensive then local suppliers in Albania. We tried to get the prices 
from a local store in Korça but due to time shortage in the Albanian mentality we did not 
receive any information. 
 
Due to our lack of knowledge about questionnaires, the investigation in the village is not 
reliable. We did not check if the questions are understandable, which led to many vague 
answers. Also, we let the Farmers association hand them out, which might have led to 
answers not being representative for all inhabitants in Lubonja. 
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The Compilation of the Questionnaire 
  

1. How many persons does your family consist of? 
 
The result of this question shows in Diagram 1 
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Diagram 1 
 
The 50 families consist of 273 persons and in average the families consist of 5.46 
persons. 

 
2. How many in your family help out on the farm? 
 
In average 65.2% of the family members are working on the fields. Diagram 2 shows 
how many of the family members that work on the fields. 
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3. Do you have anyone else working on you field? 
 
All the farmers answered no on this question. 

 
4. What size is your field? 
 
The size of the fields varies from 1.8 ha to 5 ha. The average size is 2.9 ha. 

 
5. What kind of crops are growing on your field? 
 
The result of this question shows in Diagram 3 
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Diagram 3 
 

6. How big is the total crop production on your fields? 
 
 

Total production Numbers of farmers 
200 kg – 300 kg 21 
250 kg – 300 kg 2 
2500 kg – 3000 kg 2 
To small 17 
No answer 1 
Table 1 
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Seven farmers specified their total production for each crop: 
 
 
1. 
1500 kg wheat 
100 kg corn 
300 kg beans 
800 kg rye 
600 kg oat 
300 kg vegetable   
 
 
4. 
2500 kg wheat 
2500 kg corn 
300 kg beets 
 

 
 
 
7. 
2500 kg wheat 
1500 kg corn 
200 kg beans 
800 kg rye 
500 kg oat 
300 kg vegetables 
300 kg sugar beets 

 
2. 
1800 kg wheat 
1500 kg corn 
800 kg rye 
250 kg vegetables 
200 kg potatoes 
 
 
 
5. 
1600 kg wheat 
1500 kg corn 
200 kg sugar beet 
200 kg beans, 
200 kg vegetables 
500 kg oat 
900 kg rye 

 
3. 

2000 kg wheat 
200 kg corn 
5000 kg sugar beet 
1000 kg rye 
300 kg vegetables 
500 kg oat 
 
 
6. 
1500 kg wheat 
1500 kg corn 
150 kg beans 
500 kg oat 
200 kg vegetable 
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7. How big is the total cost for the production? 
 
43 farmers has answered that the cost is too high and some of them has specified that 
the cost is high because the labour is done with animals. 
7 farmers has specified the cost to 20-30 lek/ kg (1.6-2.4 SEK/kg) 
 
8. What kind of irrigation is used on your land today? 
 
All the farmers answered that they irrigate manually and it is optional. Some of them 
describe the small canals they make to lead the water to the fields. 

 
9. If an irrigation system is installed will you consider changing crops? 

 
All the farmers want to change crops. 

 
If yes, which one will you farm? 
 
The crops show in Diagram 4. 
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Table 2 show what different crops every farmer want to grow. 
 
Crop Number of farmers 
Fruit trees and grapes 11 
Fruit trees and vegetables 6 
Fruit trees, grape and vegetables 1 
Vegetables and beans 1 
Grapes and vegetables 1 
Sugar beat, cabbage, onion and qiqra 1 
Vegetables, cabbage and potatoes 1 

Tabel 2 
 
4 farmers has answered that they want pumps and 17 has answered that the need and 
possibility decides which crop thy will change to. 

 
10. Do you use pesticides? 
 
All the farmers answered yes. 

 
If yes, which one? 
 
The specified ones was Herbecides and Folicem 

 
11. Do you use fertilizers? 
 
All the farmers answered yes. 

 
If yes, which one? 
 
They use both organical and chemical fertilizers. 

 
12. Do you use machines? 
 
All the farmers answered yes. 

 
If yes, how many? 
 

All the farmers use a tractor with wheels and two has answered that they use a                                          
harvester. 
 
13. What type of soil is your land 
 
Black soil, sand and stones. 
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14. In which way will you increase the production? 
 
The answers was: 
Using chemical fertilizers 
Using machines 
Filtering the soil and irrigation water 
Building a new irrigation system 

 
15. Where do you store your production? How could you improve the storage of 

the production? 
 
The different places to store the production was: 
Bee house 
Granary 
Small warehouse 
Chicken house 
Large baskets 

 
Two has answered that they want to have a warehouse. 

 
16. Where do you sell your production? 
 
In the market 
In the village 
In the city 
Trade contract 

 
17. Are there a lot of wild animals in the area? For example fox, badger or field 

mouse. 
 
The animals in the area are: 
Fox 
Field mouse 
Bear 
Wolf 
Rabbit 
Badger 
Deer 
Squirrel 

 
18. Have you problems with frost during the farming period? 
 
All the farmers have some problems with frost. The crops that have been specified to 
have the most problems are tomatoes, lucerne, wheat and corn. 
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19. Which crops need the most water? 
 
All the farmers has answered that all crops need more water. 

 
20. When is irrigation necessary? Which months? 
 
The farmers’ answers are listed in table 3 below: 
 

Month Number of farmers 
May-August 21 
May-September 23 
June-August 5 
Blank 1 
Table 3 
 

21. Have you got any education in irrigation? 
 
They have answered that they have knowledge about irrigation but just manually not 
irrigation with pumps and sprinklers. 

 
22. How is the level of technical knowledge in Lubonja? 
 
All the farmers had answered that the technical knowledge about machines is low. 

 
23. Do you use the old system or a new one? 
 
They all use the old system. 
24. How was the old system maintained and who maintained it? 
 
The old system was and is maintain during the winter by the farmers and the farmers 
association.  
 
25. Do you want a new system? 
 
All the farmers want a new system. 

 
26. Would you consider to cooperate with others (It´s not like the old socialist 

system) 
 
All the farmers can consider cooperating. 

 
27. Will you help out with the implementation in anyway? 
 
All the farmers can help out with the implementation. 
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If yes, in what way? 
 
Diagram 5 shows how the farmers answered. 
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Results of MatLab tests 
 
With friction: 
Test 1 All taps closed Pressure 
Branch 1 1 226 250 Pa 
Branch 2 1 275 300 Pa 
Branch 3 1 324 350 Pa 
Branch 4 1 471 500 Pa 
 
Test 2 Tap 25 open  
Total Flow m3/s 0,013 m3/s 
Outflow velocity 0,61 m/s 
Velocity Tap 25 24,0 m/s 
Maximum pressure 1261307,0 Pa 
 
Test 3 Tap 24-25 open  
Total Flow m3/s 0,018 m3/s 
Outflow velocity 0,90 m/s 
Velocity Tap 24 18,8 m/s 
Velocity Tap 25 16,5 m/s 
Maximum pressure 1 065 074,9 Pa 
 
Test 4 Tap 22-25 open  
Total Flow m3/s 0,020 m3/s 
Outflow velocity 1,03 m/s 
Velocity Tap 22 22,62 m/s 
Velocity Tap 23 19,82 m/s 
Velocity Tap 24 17,51 m/s 
Velocity Tap 25 15,3 m/s 
Maximum pressure 936 647,4 Pa 
 
Test 5 Tap 21-25 open  
Total Flow m3/s  0,024 m3/s 
Outflow velocity 1,22 m/s 
Velocity Tap 21 13,99 m/s 
Velocity Tap 22 13,14 m/s 
Velocity Tap 23 11,51 m/s 
Velocity Tap 24 16,16 m/s 
Velocity Tap 25 14,16 m/s 
Maximum pressure 902 184,5 Pa 
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Test 6 Tap 20-25 open  
Total Flow m3/s 0.027 m3/s 
Outflow velocity 1.33 m/s 
Velocity Tap 20 13.98 m/s 
Velocity Tap 21 9.40 m/s 
Velocity Tap 22 8.83 m/s 
Velocity Tap 23 7.74 m/s 
Velocity Tap 24 14.84 m/s 
Velocity Tap 25 13.01 m/s 
Maximum pressure 837 713.0 Pa 
 
Test 7 Tap 1 and 20-25 open  
Total Flow m3/s 0.033 m3/s 
Outflow velocity 1.62 m/s 
Velocity Tap 1 18.97 m/s 
Velocity Tap 20 12.37 m/s 
Velocity Tap 21 8.33 m/s 
Velocity Tap 22 7.83 m/s 
Velocity Tap 23 6.86 m/s 
Velocity Tap 24 13.26 m/s 
Velocity Tap 25 11.62 m/s 
Maximum pressure 827788.1 Pa 
 
Test 8 Tap 1-2 and 20-25 open  
Total Flow m3/s 0.035 m3/s 
Outflow velocity 1.75 m/s 
Velocity Tap 1 13.75 m/s 
Velocity Tap 2 10.97 m/s 
Velocity Tap 20 11.68 m/s 
Velocity Tap 21 7.87 m/s 
Velocity Tap 22 7.40 m/s 
Velocity Tap 23 6.48 m/s 
Velocity Tap 24 12.61 m/s 
Velocity Tap 25 11.05 m/s 
Maximum pressure  818 789.7 Pa 
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Test 9 Tap 1-3 and 20-25 open  
Total Flow m3/s 0.035 m3/s 
Outflow velocity 1.73 m/s 
Velocity Tap 1 12.74 m/s 
Velocity Tap 2 7.53 m/s 
Velocity Tap 3 6.01 m/s 
Velocity Tap 20 11.91 m/s 
Velocity Tap 21 8.02 m/s 
Velocity Tap 22 7.53 m/s 
Velocity Tap 23 6.60 m/s 
Velocity Tap 24 12.82 m/s 
Velocity Tap 25 11.24 m/s 
Maximum pressure 819 699.7 Pa 
 
Without friction: 
Test 10: Total flow without friction   
Taps Open Total velocity Total flow 
25 1.08 m/s 0.022 m3/s 
24-25 1.65 m/s 0.033 m3/s 
22-25 2.75 m/s 0.055 m3/s 
21-25 3.04 m/s 0.061 m3/s 
20-25 3.58 m/s 0.072 m3/s 
1 and 20-25 4.03 m/s 0.081 m3/s 
1-2 and 20-25 4.74 m/s 0.095 m3/s 
1-3 and 20-25 5.26 m/s 0.11 m3/s 
All 12.73 m/s 0.26 m3/s 

 


