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Abstract Irrigation is the extremely important input to meet the growing demand for food through increase 

productivity in agriculture. Attention must be paid to the protection of existing water resources while ensuring 

food safety in where water resources are limited and there is increasing pollution. 

In this study, water distribution performances of irrigation schemes which developed by State Hydraulic Works 

(SHW) were evaluated with used 2017-year data. As a result of this study, it was determined that excessive 

water supplied especially to three SHW region by using Relative Water Supply indicator. 
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1. Introduction 

SHW already is the largest enterprise engaged in irrigation investments in Turkey. As of the end of 2017, there 

are 3 185 842 ha irrigation areas that are constructed and operated by DSİ [1]. Nevertheless, many of these 

irrigation schemes did not perform up to expectations or achieve the goals [2]. There is also a transformation 

program for effective use of irrigation water in 10th development program. Among the targets set out in the 

aforementioned program. It was aimed to increase the net irrigation area to 3.75 million hectares and increase 

the irrigation efficiency from 42 percent to 50 percent [3]. 

In order to fully benefit from irrigation schemes, it is necessary to determine the infrastructure, the economic, 

environmental, organizational and agricultural status of irrigation schemes so can determine potential 

development. 

Performance evaluation has two main objectives. First objective is to improve the level of service or operation 

between irrigation related institutions; and second is to improve the efficiency with which resources are being 

used [4]. 

Hydrological efficiency and the performance of water delivery networks and irrigation systems are important 

components of water saving practices in the Mediterranean region [5]. 

Water delivery performance refers to the delivery of water to users or to specific points in the irrigation system 

in the correct amounts and at the correct times [6]. To investigate the performance of irrigation Systems, in the 

different DSİ region, RWS indicator selected.  

In this study, it was tried to determine the water delivery performance of the irrigation schemes which 

developed by SHW. 

 

2. Method 

RWS as the water delivery performance indicator was calculated with the formula below [7].  

RWS=
𝐼𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛  𝑤𝑎𝑡𝑒𝑟  𝑠𝑢𝑝𝑝𝑙𝑦  (𝑚3/ℎ𝑎)

𝐼𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛  𝑤𝑎𝑡𝑒𝑟  𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡  (𝑚3/ℎ𝑎)
 

Where, irrigation water supply is discharge at the head of the canal and irrigation water requirement is the sum 

of potential evapotranspiration, leaching requirement, and special practices. The water delivery performance of 
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irrigation schemes which were developed by SHW was examined in 25 basins.  Data on Irrigation water supply 

and Irrigation water requirements were supplied from SHW [1]. 

 

3. Results and Discussion 

Amount of Irrigation water requirements and irrigation water supply in irrigation schemes by developed by 

SHW were given in Figure 1. 

 
Figure 1: Regional change of irrigation water supply and irrigation water requirement in irrigation schemes 

developed by SHW in 2017 

 

When Figure 1 is examined, it can be seen that the highest water is used in the 5, 10 and 17th regions. In these 

regions, it was thought that water losses are very high due to the preference surface irrigation methods and poor 

water distribution systems. [1] stated irrigation efficiency in these regions is 25%, 30%, and 19% respectively in 

these regions. These values remain below the 65% which is the average of Turkey. RWS values realized in 

SHW in 2017 are given in Figure 2. 

 

 
Figure 2: Changing of RWS in SHW Regions 

0

5000

10000

15000

20000

25000

1
.

2
.

3
.

4
.

5
.

6
.

7
.

8
.

9
.

1
0

.

1
1

.

1
2

.

1
3

.

1
5

.

1
7

.

1
8

.

1
9

.

2
0

.

2
1

.

2
2

.

2
3

.

(m
3
/h

a)

Regions

Irrigation 
water 
requirement

Irrigation 
water supply

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 15. 17. 18. 19. 20. 21. 22. 23. 24. 25.

R
W

S

Regions

RWS



ŞENER M                                                   Journal of Scientific and Engineering Research, 2018, 5(10):34-36 

 

Journal of Scientific and Engineering Research 

36 

 

Figure 2 shows that the RWS values range between 0.81 and 2.87. Two regions have been identified, where the 

RWS value is greater than 2, that is, excessive water distribution. These regions are 5
th

 and 17
th

 regions. In 

addition, the RWS value of the 22nd region was calculated 1.98 similar the other two regions. RWS values 

should be around 1. As far as the value of 1, an effective water distribution cannot be realized. 

In some studies, which were carried out for the determination of RWS, 0.6-1.79 in 1996 [7]; 0.7-7.83 in Konya-

Çumra for 1995-1999 [8]; 0.45-6.28 for 1996-2006 [9]. 

 

4. Conclusion 

Watering is vital for ensuring food safety. With global warming, increasing population and industrialization, the 

current water resources are under tremendous pressure. In order to protect both underground and surface water 

resources, every drop of water should be optimally utilized.  Irrigation water applied above the need arises as a 

serious threat to the protection of water resources. Rehabilitation of infrastructures in irrigation networks, 

modern irrigation methods and removal of farmers from traditional irrigation habits can help protect existing 

water resources. 
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