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ABSTRACT

Sekampung irrigation system consists of seven irrigation areas, which are supported by two feeder canals.
Feeder Canal I serves Sekampung Bunut, Sekampung Batanghari, Raman Utara, and Batanghari Utara
drainage areas. Feeder Canal II serves North Punggur, Bekri and Rumbia irrigation areas. Land use. climate
and social economic changes impact on supply and demand of irrigation in Sekampung Irrigation System.
Significant decrease of discharge of Sekampung river impacts on discharge for imrigation released from
Argoguruh Weir. As a result, distribution and irrigation efficiencies decrease. In order to improve operational
of water distribution it needs to calibrate irrigation gates so that the amount of water to be divided and
distributed is the same as the amount of water in the downstream of the gates. Research method includes
measuring discharge and corresponding elevation in the canal for certain opening gate. Analysis used includes
constructing rating curves, comparing the observed rating curves to the empiric ones, and calculating the gate
coefficients. Results from calibration of more than 400 gates in Punggur Utara irrigatflh area show that the
gate coefficients vary between 0.4 to Ifls around 61%. These results will be useful for water managers to
better match supply and demand so that enabling delivery of the optimum amount of water to crops.
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1. INTRODUCTION

Irrigation system by utilizing Sekampung river as water resources through Argoguruh weir is known as
Irrigation Sekampung System. Irrigation Sekampung System is divided into seven irrigation areas including
Sekampung Bunut, Sekampung Batanghari, North Raman, North Batanghari, North Punggur, Bekri and West
Rumbia. The division of the irrigation areas are based on related Feeder Canals. Feeder Canal I serves
Sekampung Bunut, Sekampung Batanghari, North Raman, North Batanghari Irrigation Areas, while Feeder
Canal II serves North Punggur, Bekri and West Rumbia.

Argoguruh Weir was constucted in Sekampung river in 1935 in Tegineneng village South Lampung Regency
with irrigation target area 20,600 Ha. By now to reach the target the irrigation project of Way Sekampung
conducted capacity improvement of Feeder Canal I to have discharge of 41 m3/s, the increase of capacity of
Feeder Canal II from 15 m3/s to 72.5 m3/s, and the increase of primary canal in North Punggur from 26 m3/s
to 64 m3/s.

Researches which had been done in Sekampung irrigation system include optimation of cropping pattern
(Setiawan and Anwar, 2017). evaluation of irrigation network performance at tertiary level in Sekampung
Batanghari irrigation area (Vighy et. al., 2012), optimation of providing water irrigation in Sekampung
Batanghari area (Asnaning et. al., 2017), study of cropping pattern in Sekampung irrigation system (Aprizal
and Yuniar, 2017) and water resources management of Way Sekampung catchment area between Batutegi
Dam to Argoguruh Weir to develop operational pettern of daily storage (Ridwan et.al, 2013). It seems that
there is no study about gate callibration in Sekampung irrigation system before. Therefore it is important to
conduct research on gate calibration for Sekampung Irrigation system.

Among other irrigation areas in Sekampung Irrigation System, North Punggur has the largest paddy field area
to serve, the longest primary and secondary canals., and the largest number of gates with more than 400 gates
(Sembiring, 2015). This study aims to calibrate irrigation gates in North Punggur irrigation area. Irrigation
network scheme for North Punggur irrigation area is presented in Figure 1 and 2, where Figure 1shows the
irrigation network from BPU | — BPU 15 and Figure 2 shows the irrigation network from BPU 16 — BPU 26.
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2. METHOD

Analysis which had been done for this study includes :

1. producing rating curve relating discharge and gate opening relation,

2. producing rating curve relating discharge and water elevation in canal located after the gate. This type of
rating curve can be useful to estimate discharge in the canal if water elevation is known.

3. estimating suitability of measured discharge compared to discharge as in empirical rating curve.
Empirical rating curve is a curve that was drawn from empirical study for a certain gate width, i.e. 30, 50,
75,100, 125 and 150 cm. Rehabilitation of north Punggur irrigation system was supported by European
Economic Society and they had done laboratory research for those gate width and resulted rating curves
was attached to most gates in this irrigation area.

4. calculating gate coeffficient using equation
2] Q=Cqaby2.g.z
where Q is discharge (m?/s). Cd is gate coefficient. a is gate opening (m). b is gate width (m). g is gravity
acceleration (m2/s) and z is the difference between water elevation at upstream gate and gate opening (for
Crump de Gruyter gate) or the difference between water elevation at upstream and downstream gate (for
Sluice Gate).

5. producing discharge table for each gate based on gate coefficient received from calibration.

3. RESULT AND DISCUSSION

Some of the analysis results on rating curves and coefficient of gates are presented in Figures 3 and 4. Figure
3 shows the picture of the gate, rating curve to relate discharge and gate opening, rating curve to relate
discharge and water elevation in canal downstream of gate, plotting of discharge on empiric rating curve, and
resulting gate coetfficient for gate D6 Ka2, UD1 Ki and BT Sub Sekunder which have gate width 30, 50 and
75 cm respectively. While Figure 4 shows the same item results for gate BI (Sekunder), BPU24 Sekunder and
BGS 0 Sekunder which have gate width 100, 125 and 150 cm respectively. The locations of the gates can be
seen in Figure 1 and 2 as their locations are marked.

The result shows that gate coefficients for D6 Ka2, UDI1 Ki, BT Sub Sekunder. BI (Sekunder), BPU24
Sekunder and BGS 0 Sekunder are 0.7606, 0.8986, 0.8631, 0.8535, 0.7099 and 0.8076 respectively. Among
those six gates, only one gate (D6 Ka2) is Sluice gate type while others are Crump de Gryuter type. From the
survey it was found that the percentage number of Crump de Gruyter type gate in North Punggur irrigation
area is 83.45% and the percentage number of Sluice Gate type gate is 16.55%.

Analysis of gate coefficient which were done on 425 gates in North Punggur irrigation area can be
summarized in Table 1 below.

Table 1. Percentage of number of calibrated gated and gate coefficient relation

Cd Percentage of Number of Calibrated Gates
Cd > 1 17.687
04<Cd=<l1 61.224
Cd<04 21.089

It implies from Table | that gates which are in good condition is 61.224 percents. From the survey forms it
can be learned that several gates cannot work properly as the bottom part of the gates were cut, or there is hole
under the gate so that water will always flow although the gate is closed. This situation is not normal and
therefore calculated gate coefficient from the calibration is greater than 1. Conversely, when there are lots of
sediment in canal and water flow very slowly, it affects the measured discharge and results in low gate
coefficient, which may fall below 0.4.
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Figure 3. Analysis result for rating curves and gate coefficient for gate width of 30, 50 and 75 cm
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Figure 4. Analysis result for rating curves and gate coefficient for gate width of 100, 125 and 150 cm




Gate coefficient which was calculated is used to make discharge table which is easy to use for the gate
operator to define how much he has to open the gate to release a certain discharge. Table 2 presents the
example of discharge table for gate BT Sekunder which is located in BPU 11.

Table 2. Discharge table for gate BT Sub Sekunder

Gate : BT Sub Sekunder

Gate width (b) 075 m

Gate Coefficient (Cd) : 0.8631

El\gvaats;n Gate Opening (cm) -a
g:::te:r:; 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
30 30.3 58.5 84.3 107.6 | 128.2 | 146.0 | 160.6 | 171.7 | 1788 | 181.3 | 1784 | 168.6 | 149.1 | 113.5 0.0
35 32.9 63.9 92.6 119.2 | 143.4 | 165.0 | 184.0 | 200.0 | 212.8 | 222.1 | 2274 | 228.2 | 2236 | 2124 192.3
40 35.4 68.8 100.3 | 129.8 | 157.0 | 182.1 | 204.7 | 224.7 | 2421 | 2565 | 267.6 | 2753 | 2789 | 278.1 272.0
45 37.6 73.4 107.4 | 139.5 | 168.6 | 197.7 | 2235 | 2471 | 268.2 | 286.7 | 3025 | 315.3 | 325.0 | 331.0 333.1
50 39.7 77.8 114.1 | 148.7 | 181.3 | 212.1 | 2409 | 267.5 | 292.0 | 314.1 | 333.8 | 3509 | 365.2 | 376.6 384.7
55 41.7 81.9 120.4 | 157.3 | 1923 | 225.6 | 257.0 | 286.5 | 3139 | 339.3 | 3624 | 383.1 | 4015 | 417.2 430.1
60 43.7 85.8 126.4 | 165.4 | 202.7 | 238.4 | 2723 | 304.3 | 3345 | 362.7 | 3889 | 4129 | 434.7 | 454.2 471.1
65 45.5 89.6 1321 | 173.2 | 212.6 | 250.5 | 286.7 | 321.1 | 353.8 | 384.7 | 413.6 | 440.6 | 465.6 | 488.3 508.9
70 47.3 93.2 137.6 | 180.6 | 222.1 | 262.0 | 300.4 | 337.1 | 372.2 | 405.5 | 437.0 | 466.7 | 4945 | 520.3 544.0
75 49.0 96.6 1429 | 187.8 | 231.2 | 273.1 | 3135 | 352.4 | 389.7 | 425.3 | 459.2 | 4914 | 521.8 | 550.4 577.0
80 50.6 | 100.0 | 148.0 | 194.6 | 239.9 | 283.7 | 326.1 | 367.0 | 406.4 | 444.2 | 4804 | 515.0 | 547.8 | 578.9 608.2
85 52.2 | 103.2 | 1529 | 201.3 | 248.3 | 294.0 | 338.2 | 381.1 | 4225 | 462.3 | 500.7 | 537.5 | 5726 | 606.1 637.9
90 53.8 | 1064 | 157.7 | 207.7 | 256.5 | 303.9 | 350.0 | 394.6 | 4379 | 479.8 | 520.2 | 559.1 | 596.4 | 632.2 666.3
95 55.3 | 1094 | 162.3 | 214.0 | 264.4 | 313.5 | 361.3 | 407.8 | 4529 | 496.6 | 539.0 | 579.8 | 619.3 | 657.2 693.5
100 56.8 | 112.4 | 166.8 | 220.0 | 272.0 | 322.8 | 3723 | 420.5 | 4674 | 5129 | 557.1 | 599.9 | 641.3 | 681.2 719.7
105 58.2 | 1153 | 171.2 | 225.9 | 279.5 | 331.8 | 3829 | 432.8 | 4814 | 528.7 | 5747 | 619.3 | 662.6 | 7045 744.9
110 59.6 | 1181 | 1754 | 231.7 @ 286.7 | 340.6 | 393.3 | 444.8 | 4950 | 544.0 | 591.7 | 638.2 | 6833 | 727.0 769.4
115 61.0 | 120.8 | 179.6 | 237.3 | 293.8 | 349.2 | 403.4 | 456.5 | 508.3 | 558.9 | 6083 | 656.5 | 703.3 | 748.8 793.1
120 62.3 | 1235 | 183.7 | 242.8 | 300.7 | 357.6 | 413.3 | 467.9 | 521.2 | 573.5 | 6245 | 674.2 | 7228 | 770.1 816.0
125 63.6 | 126.2 | 187.7 | 248.1 | 307.5 | 365.8 | 4229 | 479.0 | 533.9 | 587.6 | 640.2 | 691.6 | 741.8 | 790.7 838.4
130 64.9 | 128.7 | 191.6 | 253.4 @ 314.1 | 373.8 | 432.3 | 489.8 | 546.2 | 601.4 | 655.6 | 7085 | 760.3 | 810.8 860.2
135 66.1 | 1313 | 1954 | 2585 | 3206 | 381.6 | 4416 | 500.5 | 558.3 | 615.0 | 6706 | 725.0 | 7783 | 8305 881.4
140 67.4 | 1338 | 199.1 | 263.5 3269 | 389.3 | 450.6 | 510.9 | 570.1 | 628.2 | 685.2 | 741.2 | 796.0 | 849.6 902.2
4. CONCLUSIONS

Calibration of irrigation gates is useful for management and operation of gates, canals and irrigation network.
In Punggur Utara irrigation area 61.224% of the gates have acceptable gate coefficient and the rest need
reparation or improvement either on the gate itself or on the canal.
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