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Drip Irrigation Uniformity Calculation Considering
Distribution Location of Clogged Emitters
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Abstract; Irrigation uniformity is one of the most important indicators of drip irrigation system, and
clogging is perhaps the most common factor which affects the uniformity. In order to evaluate the
influence of clogged emitters on the irrigation uniformity and the growth of crops during the operational
process of drip irrigation system, the concept and computational method of location distribution uniformity
of clogged emitters were set up based on the Christiansen uniformity, and then a new computational
method of drip irrigation uniformity was proposed by using the arithmetic mean of the location distribution
uniformity of clogged emitters and the flux uniformity of emitters, finally a comparison between several
types of computational method of uniformity in a lateral and a subunit was made. The results showed that
both the drip irrigation uniformity which considered the location distribution of clogged emitters and the
Christiansen uniformity can reflect the influence of the amount of clogged emitter and the level of clogging
on irrigation uniformity. In the meanwhile, the proposed method can also reflect the influence of location
distribution of clogged emitters on the irrigation uniformity and overcome the weakness of Christiansen
uniformity which only considered the influence of flow deviation.
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Fig. 1 Diagram of calculative distance in a lateral
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Tab.1 Emitter discharge and locations of clogged emitters under different irrigation situations L/h
WXFE  BE BH2 EW3 EW4 EBWS  EWe  BW7  EWS  BWO  EHI0 EFI
1 1.13 0.57" 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.12 1.12
2 1. 06 0.53" 1.08 1.08 0.41° 1.08 1.08 1.12 1.12 1. 06 1. 06
3 1.08 0.54" 1.14 1. 14 1.08 0.21" 1.14 0.80" 0.80" 1.08 1. 08
4 1. 06 0.53" 1.12 1.12 1. 14 0.31" 0.21"° 1.13 1. 13 0.10" 1. 14
5 1. 14 0.57" 1. 11 1.11 1.12 1. 14 1.12 1.10 1.13 1. 14 1.08
6 1.08 0.54" 1.13 1.13 1. 11 1.12 1. 11 0.60 " 1.10 1.08 1. 11
7 1.11 0.56" 1.08 1.08 1.13 1. 11 0.31° 1.11 1.11 1.11 1. 11
8 1. 13 0.57" 1.13 1.13 0.31" 1.13 1.13 1.12 1.12 1.11 1.12
9 1.12 0.56" 0.21° 1. 14 1.13 1.13 1.13 0.70 " 1.13 1.12 1. 14
10 1.08 0.54" 0.31° 1.10 1.13 1.13 0.41° 1.10 1.12 0.50" 1. 06
11 1. 14 0.57° 0.41" 1.13 0.41° 0.41" 1.13 1.12 1. 10 1.14 1.13
12 1. 06 0.53" 0.41 1. 14 1. 14 1. 14 1. 14 0.70 " 1.12 1. 06 1.12
13 1.13 0.57" 0.21° 1.08 1. 10 0.31" 0.41" 1.12 1.12 1.13 1. 06
14 1.10 0.55° 0.11° 1.12 1.13 1.10 1. 10 0.70 " 1.13 0.20" 1.09
15 1.12 0.56" 0.31° 1. 10 1. 14 1.13 1.13 1.13 0.60 " 1.12 1. 07
16 1. 06 0.53" 0.21° 1.13 1.08 1.14 0.21"° 0.65" 0.70 " 1.06 1.08
17 1. 14 0.57" 1.14 0.21 1.12 1.08 1. 14 1.13 0.70 " 1.09 1.09
18 1.07 0.54" 1.10 0.21 1.10 1.12 1.08 0.50" 0.70 " 1.07 1.07
19 1.08 0.54" 1.13 0.31 1.13 1. 10 0.11° 1.13 0.65" 1.08 0.20"
20 1.12 0.56" 1. 14 0.41 0.21° 1.13 1.12 0.60" 0.50" 1.09 1.09
21 1.07 0.54" 1. 08 0.41 0.31" 1.08 1.10 1.12 0.74" 1.07 1. 08
22 1.11 0.56" 1.12 0.21 0.21° 0.21° 0.31° 0.74" 0.60 " 0.10" 0.10"
23 1.13 0.57" 1.10 0.11 0.11° 0.11° 1.13 1.12 1.12 1.09 0.10"
24 1.08 0.54" 1.13 0.31 0.21" 0.21" 1.08 1. 11 1. 11 1.08 0.50"
25 1.11 0.56" 1.08 1.08 1.08 0.41" 0.21° 1.13 1.13 1.11 1. 11
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Tab.2 Irrigation uniformity under different irrigation situations in a lateral

MOk EH1 BW2 B®3 EW4 BWS  TE6 BW7 EWS T THI0 BE
C, 0.976 0.976 0. 566 0.566 0.566 0. 566 0. 566 0.788 0.788 0.755 0.755
UR 0.988 0.988 0. 550 0. 550 0.554 0. 630 0.716 0. 803 0. 664 0.779 0.778
E, 0. 941 0.941 0.296 0.296 0.296 0.296 0.296 0.643 0. 643 0.591 0.591
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Fig.2 Diagram of calculative spaces in subunit
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Tab.3 Irrigation uniformity under different irrigation situations

WK ) B T 1 TH2 TH3 TH 4 THS TH 6 T 7 T8 TH9
c, 0. 886 0. 886 0. 886 0. 858 0. 858 0. 858 0.757 0.757 0.757
U, 0.757 0.818 0. 895 0. 649 0.737 0.791 0.599 0. 686 0.740
E, 0.758 0.758 0.758 0.752 0.752 0.752 0.576 0.576 0.576
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