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Figure 1. Typical section of access road and irrigation canals of paddy plots on both sides of the road (24).
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Figure 2. Water taking form the drainage channel in ending plots of farm blocks of renovated paddy field of

Esmaelkola.
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Figure 3. Location of Studied channels in Esmaelkola paddy fields renovation project.
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Figure 4. The studied earthen and concrete channels: a) A scheme of canals, bridges and intakes, b) A view
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Table 1. The standards of performance indicators (Adequacy and Dependability) (14).
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Figure 6. Parshal Flume Installation in inlet of concrete and earthen channel.
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Figure 7. The volume of delivered and required water in earthen channel.
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Figure 8. The volume of delivered and required water in concrete channel.

m



O)Sed 9 gwge SO

SIS 3 5 )0 4 b o O e Y Jg

Table 2. The ratio of delivered to the required water in the earthen channel.

Z7 s a‘)w
( ;il‘(:;j) (Decade No.)
1 2 3 4 5 6 7
1 1.66 2.58 0.90 1.90 2.08 1.17 3.64
2 1.41 1.57 0.60 0.90 1.06 1.51 0.64
3 0.18 0.68 0.82 0.67 0.70 1.54
4 0.42 1.41 0.14 0.44 0.53 0.26
5 1.01 0.37 0.39 0.44 0.21 0.00 0.49
6 0.20 0.29 0.10 0.05 0.14 0.21 0.00
7 0.55 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00

U 53 56 550 4 g O o Y J g

Table 3. The ratio of delivered to the required water in the concrete channel.

. ans o lads
Al esled (Decade No.)
(Intake No.)
1 2 3 4 5 6
1 1.03 1.30 4.47 1.19 0.87
2 1.46 1.88 2.00 1.28 3.51 3.36
3 1.34 0.68 1.59 1.21 1.85 1.67
4 1.26 1.40 2.56 1.33 1.27 5.90
5 1.50 0.56 1.04 0.74 0.95
6 1.22 1.32 2.14 1.17 1.48 0.22
7 0.61 0.55 0.54 0.43 0.71 3.96
8 2.19 1.39 1.37 0.68 0.55 0.46
9 0.68 0.65 0.38 0.31 0.54 0.00
10 1.06 0.52 0.28 0.00 1.10 0.00
11 0.93 0.75 0.44 0.00 1.84 1.22
12 1.61 0.07 0.42 0.00 0.50
13 1.57 0.57 0.56 0.00 0.40
14 2.87 0.26 0.00 0.00 0.48
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Table 4. Variability indices of the system in the earthen canal.

A A;IJPA MPD RI RI RI TI, Ti, ) SSSYA .
(Intake No.) ( %j ©r) (20_02) (f;;;;‘) (20"02') (41,50-Tt50)  (At,50-Tt50) [mj
1 0.99 0.8 0.14 0.29 0.29 20 +1 1.05
2 0.88 032 0.43 0.43 0.86 7 0. 1.00
3 0.68 0.52 0.00 0.17 0.84 +18 2 0.70
4 0.47 0.78 0.00 0.00 033 +16 -15 0.14
5 0.42 0.74 0.14 0.14 0.29 +35> -15 0.11
6 0.14 0.55 0.00 0.00 0.00 +35> -18 033
7 0.09 224 0.00 0.00 0.17 +30> 26 0.40
Jus  Mean 053 0.78 0.12 0.15 0.40 +15> -1 0.53
Canal  cv  0.60 0.80 1.33 1.05 0.77 130 -0.90 0.67

L Gl e duT 5 51 6 85 2ol s JUIS 5l T olel fead e 55 aSepl Joa JLL oS aw o
o The final three plots were excluded from the analysis process because throughout of the season did not receive irrigation
water from channel.

(U 53 s (5 2y kS glapas L -0 g
Table S. Variability indices of the system in the concrete canal.

A A;;IJPA MPD RI RI RI TI, Ti, ) SSSIA .
(Intake No.) ( %j ©r) (20_02) (f;;;‘) (20"02) (41,50-Tt50)  (At,50-Tt50) [mj
1 0.97 0.76 0.17 0.50 0.67 9 -5 1.85
2 1.00 0.39 0.00 0.00 0.33 -12 +3 1.14
3 0.95 0.28 0.00 0.17 0.50 -4 +1 1.12
4 1.00 0.72 0.00 0.28 0.57 -13 -1 0.65
5 0.85 0.33 0.34 0.50 0.84 2 -5 1.00
6 0.87 0.45 0.00 0.34 0.67 -7 -4 0.80
7 0.64 1.12 0.00 0.00 0.67 +18 +2 1.23
8 0.78 0.55 0.00 0.00 0.84 -15 -13 0.67
9 0.43 0.55 0.00 0.00 0.50 +30> -7 0.54
10 0.47 0.91 0.34 0.34 0.50 +19 -14 0.39
11 0.69 0.67 0.34 0.50 0.50 +17 -10 0.50
12 0.40 1.11 0.00 0.00 0.40 0. -14 0.50
13 0.50 0.84 0.00 0.00 0.40 +3 -14 0.36
14 0.35 1.51 0.00 0.00 0.20 -15 20 0.40
Jus  Mean 0.71 0.73 0.09 0.19 0.54 +1 -7 0.80
Canal v 0.33 0.46 1.65 1.10 0.33 19.75 -0.95 0.51
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Table 6. Water delivery predictability indices in the earthen canal.

STt B b e Star s eIyl e = 3530 1 s slax
o (tits™) (tits™) (r) (tits™) (e)
Required Volume  Delivered Volume correlation Estimated Delivered o
(Intake No.) (lits") (lits") coefficient Volume (lits") Estimation Error
1 470.7 978.0 0.71 852.8 12.8
2 447.8 474.7 0.00 497.5 4.8
3 514.9 361.2 -0.41 291.2 19.4
4 471.8 250.6 -0.66 261.1 4.2
5 254.9 54.0 -0.60 136.7 153.1
6 614.7 85.5 -0.72 94.1 10.1
e 4519.8 2204 0.30 21282 34
(Canal)
Addllas 3550 (0 U 3 OF b 20 s mr iy b (sla e L -V g
Table 7. Water delivery predictability indices in the concrete canal.
S B b e St s oAyl s o 353 51 s slax
o (tits™) (tits™) (r) (tits™) (e)
Required Volume  Delivered Volume correlation Estimated Delivered o
(Intake No.) (lits") (lits") coefficient Volume (lits") Estimation Error
1 272.5 238.0 -0.36 531.0 123.1
2 172.3 605.2 -0.02 283.7 53.1
3 258.9 479.1 -0.31 306.6 36.0
4 189.0 239.7 -0.17 307.0 28.1
5 454.0 430.3 -0.98 404.9 5.9
6 199.2 294.2 -0.19 288.1 2.1
7 721.5 515.8 0.20 383.6 25.6
8 208.3 113.6 -0.89 281.7 148.0
9 391.6 2134 0.20 195.1 8.6
10 186.3 205.6 -0.61 78.4 61.9
11 217.5 400.9 -0.23 110.2 72.5
12 460.5 230.7 -0.86 216.6 6.1
13 404.5 161.1 -0.77 245.6 52.5
14 102.7 49.3 -0.40 77.1 56.5
e 4238.8 4176.9 -0.97 3567.7 14.6
(Canal)
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Abstract

Background and Objectives: Paddy Fields Development and Renovation Project changes infrastructures
of the rice farm management and converts traditional plot the plot irrigation system to water delivery
management, which provides access to irrigation canals and drainage for each paddy plot. Even though
many years have passed from the start of implementation of the project in northern provinces and several
researchers have pointed fundamental problems out in the water distribution system of the project, but
most previous studies have qualitative basis and the analysis is mainly based on the satisfaction of
farmers or empirical judgments of experts in different parts of the project and until now less quantitative
analysis has been provided on the basis of key performance indicators such as reliability indicating that
ensure the delivery of agricultural water on time, to the extent necessary and for the time required and
criteria such as dependability, steadiness, timeliness and predictability of the delivery of water provided
by the researchers for its evaluation. Such indicators can measure the effectiveness of the system and
finally it possible to provide planning, redesign and implementation of the corrective operation.

Materials and Methods: In this study, reliability indices including the variability and predictability of
water delivery system were calculated and compared for two concrete and earthen irrigation canals and
the plots that are covered by them in renovated paddy fields of Esmaelkola village in Joybar city of
Mazandaran province.

Results: The results of the quantitative indicators evaluation shows that although concrete lining of canal
has made noticeable effect on the promotion of variability indicators in earthen channel, as Concrete
channels have shown better results than earthen channel in the values of these parameters: Adequacy and
dependability indices, respectively, 18 and 5 percent, fifty percent level of delivery reliability as 0.14,
timeliness of water delivery as much as 4 days and delivery steadiness index as 0.27, but structural and
managerial problems in intake and control system leading to inadequate and inequitable distribution of
water between plots of lined channel according to the coefficient of variation 0.33 for adequacy and 0.46
for reliability and timely variations of water delivery to downstream plots show a major difference with
defined standards considering steadiness lower than 0.5, timeliness index that was mostly more than 10
days and low amount of fifty percent level of delivery reliability. Both earthen and concrete channels
linear correlation was mostly reversed between the delivered and required volume of water that indicates
the lack of water delivery management based on demand. The inverse correlation coefficient between the
variables of water delivery is -0.97 for concrete lined channel, so, it is correctly predicted improper
management of water delivery in the final decades and in the earthen channel, the value of 0.30 shows
there is no correlation between the volume of delivered and required water and consequently low
predictability of the system.

Conclusion: Generally, even with the concrete canal lining, indicators of reliable water delivery are not
favorable in comparison with standards of these criteria. On the one hand, traditional, experience-oriented
and non-technical management system that governs water delivery in renovated farms has no appropriate
scheduling for the use of supplied water during the planting season and on the other hand improving the
existing system need to reform plots' intakes and flow control methods in the canal and complimentary
water delivery schedule based on the irrigation demand.
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