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Evaluation of Performance of Classical Sprinkler Irrigation Systems with
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Abstract

The purpose of study was to evaluate 8 classical sprinkler irrigation systems in Khash city. To do this, water and soil properties of each system were
studied in terms of quality, soil permeability, salinity and alkalinity. Then pressures and discharge of sprinklers were measured in November 2018.
Evaluation indices then include Christianity uniformity coefficient (CU), distribution uniformity (DU), low quadratic real use efficiency (AELQ), low
quadratic potential efficiency (PELQ), evaporation and wind loss (WDEL), deep penetration losses (DP), Irrigation adequacy (ADir) and application
efficiency (Ea) were calculated by analyzing the measured field data. Average Christianity uniformity coefficient of 76.1%, distribution uniformity of
65.2%, actual quadrant use efficiency of 43.3%, low quadrant potential efficiency of 44.9%, evaporation and wind losses of 22.1%, penetration losses
of 21.8%. Irrigation adequacy percentage was 79.2% and application efficiency was 56.06%. Irrigation was completed in systems 3, 6 and 8 and in
other systems due to the unintended dehydration, the true efficiency values and the potential efficiency of the low quadrant application were equal.
Systems 2, 6, 3 and 8 had lower uniformity and uniformity coefficients than the Merriam and Chlorine recommended values. Inadequate design of
systems, simultaneous use of more than one sprinkler, poor user management, and use of nonstandard equipment were the main reasons for the low
uniformity of water distribution and water use efficiency in these systems. Studies also showed that in most of the designs studied the performance of
the systems was low. Therefore, it is necessary to remove the obsolete equipment and pipes and sprinklers for troubleshooting. Re-check pumping
station to supply needed pressure and educate farmers on the proper use of the systems.

Keywords: Application Efficiency, Evaporation and Wind, Irrigation Adequacy, Khash, Potential Efficiency.
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Figure 1. Location of Khash city in Sistan and Baluchestan province
Table 1. Characteristics of the studied sprinkler irrigation systems
Farm Namber 1 2 3 4 5 6 7 8
Farm Area (ha) 10 15 30 30 25 12 17 34
Depth of root (m) 11 14 15 1.1 1.2 1.3 13 14
25m
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Figure 2. How to place water collection cans around sprinklers
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Table 2. Results of soil experiments of studied fields (0-60 cm)

Final infiltration Density Field capacity . Silt Sand Clay
Farm Number (mmhr) gricm’ % Soil texture (%) (%) (%)
(Abshenas)1 14 14 28 Sand lom 6 86 8
(Haji nader) 2 13 1.3 25 Sand lom 15 75 10
(Azizallah) 3 13 15 27 Sand lom 12 81 7
(Abdolghader) 4 15 14 26 lom Sand 14 78 38
(Allahbakhsh) 5 14 14 26 lom Sand 8 83 9
(Khodarahm) 6 16 15 25 lom Sand 10 82 8
(Changiz) 7 14 15 29 lom Sand 4 90 6
(Allahdad) 8 15 14 27 lom Sand 16 78 6
Table 3. Results of water tests for wells used for irrigation
Farm Number Wilcox Classification SAR pH EC (ds/m)

1 C4-52 5.6 6.77 2.89

2 C4-S2 7.9 7.2 24

3 C4-S2 4.6 6.65 33

4 C4-s1 3.68 7.01 3.78

5 C4-s1 3.2 6.95 29

6 C3-S1 4.1 74 149

7 C4-S2 7.5 7.06 3.98

8 C4-S1 2.33 6.97 4
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Table 4. Results of discharge and pressure related to the sprinklers of the studied fields

Water distribution Pressure  Sprinkler pressure (Bar) Discharge

Average discharge of sprinklers (L/S)

NE?T:E; r intensity change i change i -
(mm/hr) (%) avg max min (%) Design Notebook Measured ~ Measured Design Notebook
1 10.94 20.68 26 29 23 -15.78 22 19
2 10.94 2432 3.25 3.7 28 -15.78 2.2 19
3 10.26 271.27 2.85 33 24 -22.22 22 1.8
4 13.24 17.39 4.2 4.6 38 +4.34 2.2 2.3
5 1152 17.07 3.75 41 34 -10 2.2 2
6 10.94 258 2.7 31 23 -22.22 22 1.8
7 12.09 16.27 4 44 36 -4.76 2.2 21
8 11.52 16.66 3.85 4.2 35 -10 2.2 2
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Table 5. Coefficient of uniformity, distribution uniformity, potential efficiency and low quadratic application

efficiency

Farm Number Total irrigation system (%) Test block (%)
PELQs AELQs DUs CUs PELQ AELQ DU cuU
1 44.3 443 73.6 81.6 46.2 46.2 79.8 82.9
2 51.7 51.7 66.4 80.9 54.4 54.4 715 82.7
3 21.3 16.4 375 49.1 22.7 17.5 40.3 50.1
4 62.7 62.7 72.9 86.4 65.3 65.3 775 86.4
5 49.7 49.7 75.1 85.7 51.8 51.8 79.8 86.7
6 274 22.2 61.4 71.9 29.2 23.6 66.1 72.9
7 66.1 66.1 78.8 85.6 70.4 70.4 80.3 86.7
8 36.7 33.8 54.7 67.1 38.7 35.6 58.4 68.2
Average 44.9 43.3 65.1 76.1 47.3 45.6 69.2 77.1
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Table 7. Losses and efficiency of irrigation system

Farm Namber ER DP WDEL ADir ADiq

1 004 196 26.5 68.5 70.1
2 005 178 14.8 89.3 93.5
3 006 289 29.6 68.6 71.4
4 004 212 22.1 95.7 97.5
5 0.04 26.7 25.4 78.4 93.2
6 006 20.7 20.6 53.9 87.6
7 004 154 12.2 91.8 97.6
8 0.05 247 25.2 87.6 60.7
Average 005 218 22.1 79.2 83.95
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Figure 3. Application efficiency in evaluated systems
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