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Village, ~ Simeulue  Regency,” 23 hours 45 minutes/day with a pump capacity of 8000 (ltr/hour)
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2023.

1. Introduction

Simeulue Regency is known for its rich culture, customs, tourist attractions, as well
as land or land which is one of the economic sources for the community, Simeulue Regency.
Simeulue Regency consists of 9 (nine) sub-districts, one of which is West Simeulue District
with a total of 14 (fourteen) villages and one of them is Sigulai Village. Sigulai village has a
land area of 756.6 hectares which is used by the community as plantation land, agriculture
which is used as a village community as one of the community's economic resources. At the
(upstream) end of Sigulai Village there is also vacant land that has not been cultivated by the
village community for a long time, and many people do not know who owns this land. So that
the land is often referred to by the community as shared land. (RPIMG 2021)

In meeting the need for water, especially for water needs in rice fields, it is necessary
to establish irrigation systems and weir buildings. The need for water in rice fields is then
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G ShareAlike 4.0 International License. Allows readers to read, download, copy, distribute, print, search,
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called the need for irrigation water. For irrigation, the meaning is the business of supplying,
regulating and disposing of irrigation water to support agriculture, the types of which include
surface irrigation, swamp irrigation, underground water irrigation, pump irrigation and pond
irrigation. The aim of irrigation is to use the available irrigation water correctly, namely as
efficiently and effectively as possible so that agricultural productivity can increase as
expected.[1]

The amount of water needed in the irrigation area varies according to the area of the
paddy fields. Irrigation water requirement is the total volume of water needed to meet
evaporation needs, water loss, water needs for plants by taking into account the amount of
water provided by nature through rain and the contribution of groundwater. The amount of
irrigation water needed also depends on how the land is cultivated. If the magnitude of the
need for irrigation water is known, it can be predicted at a certain time, when the availability
of water can meet and cannot meet the need for irrigation water as much as needed. If the
availability cannot meet the needs, a solution can be found for how these needs must still be
met. The need for irrigation water as a whole needs to be known because it is one of the
important steps needed in the planning and management of irrigation systems. (Juan. 2010)

The purpose of this study is to analyze the need for irrigation water with the aim of
getting predictions of the value of the maximum and minimum irrigation water needs in the
Irrigation Network Development Area in Sigulai Village, Simeulue Regency. a. This research
only discusses the need for irrigation water b. The need for irrigation water only takes into
account the need for rice fields that use irrigation water from the Air Keban River.

2. Research Method
Place and time of research

This research took place from September 2022 and was conducted in Sigulai Village,
Simeulue Barat District, Simeulue Regency.

Data analysis method
Data analysis is divided into several stages, including:

a.  Climatological Analysis Determining the magnitude of the evapotranspiration value of
the Air Keban River Irrigation Area uses the Penman Modification method because the
data obtained is in accordance with this method.

b.  Rainfall Analysis Determines the mid-month average rainfall. The calculation of
average rainfall uses the algebraic average method for the last 10 years. Determine the
effective rainfall of R80 then determine the effective rainfall for rice and secondary
crops

C. Calculation of the need for irrigation water Land preparation Determining the need for
water during land preparation Crop coefficients Determine crop coefficients based on
the table.

Consumptive use Determining the consumptive use of plants / the amount of water used
by plants Percolation Determining the percolation capacity in irrigated areas is taken from the
table. Replacement of the water layer Replacement of the water layer is done as needed. If no
such schedule is available, perform 2 replacements, 50 mm* each (or 3.3 mm/day for 1/2
month) for one month and two months after transplant.

Plant water needs

a. The net water requirement in paddy fields (NFR) is calculated.
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b. The irrigation water requirement (IR) for rice and secondary crops is calculated. The need
for water withdrawal at the source The need for withdrawal (DR) is the amount of
irrigation water needed divided by the irrigation efficiency

3. Description and Technical

Consumptive use Determining the consumptive use of plants / the amount of water used
by plants Percolation Determining the percolation capacity in irrigated areas is taken from the
table. Replacement of the water layer Replacement of the water layer is done as needed. If no

such schedule is available, perform 2 replacements, 50 mm* each (or 3.3 mm/day for 1/2

month) for one month and two months after transplant.

Plant water needs

c. The net water requirement in paddy fields (NFR) is calculated.

d. The irrigation water requirement (IR) for rice and secondary crops is calculated. The need
for water withdrawal at the source The need for withdrawal (DR) is the amount of
irrigation water needed divided by the irrigation efficiency

4. Results and Discussions
Average And Effective Rainfall Analysis
For this purpose, rainfall data will be used from 3 rainfall recording stations, namely the
Rainfall Station with a station recording period of 5 years from 2022. The results of
calculating the average and effective monthly rainfall can be seen in the following table:
Calculation of Evaportranspiration
Work steps to calculate evaportranspiration using the modified Panman method from the
results of the data as follows:
Calculating Rs = [ 0.258 + 0.54 X N/N ] X RA.....eiviiiiiiiiiiiccee e (1)
=[0.258 + 0.54 x 29.0] x 15.69
=15.9 x 15.69
= 249.8 mm/day

Calculating Ed = €8 X RN ..cuviiicc et (2)
=29.2x90.2
= 26.4 mbar

Calculating f(ed) = 0.34 - 0.44 X (€0)0.5....cueeiiie e (3)
=0.34 - 0.44 x [26,40,5]
= 0.1 mbar

Calculate f(n/N) Z0LH0.9X NN 4)
=0.1+0.9x29.0
=29.0

Calculating f(u) Z0.27 X1+ 0.9 X UL oieiieiecieee e (5)
=0.27x[1+0.9x0.8]
= 0.5m/sec

Calculating Rn 1 ZH) X F(N/N) e (6)
= 15.5 x f(ed) x f(n/N)
=51.5x0.1x29.0
=51.1 mm/day
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Calculating ea-ed =10 E OSSP @)
=29.2-26.4
= 2.9 mbar

Calculating ET* =w[0.75x Rs-Rn1] + [1-w X f(u) X ea-ed].......cccovevreveirerrrnnn. (8)
=0.7[0.75x 249.8 - 51.1] +[0.3 x 0.5 x 2.9]
= 100.4 mm/day

Calculating Eto S O X BT - 9
=1.1x100.4/15
= 2.2 mm/day

For Eto in mm/month then multiplied by the number of days in each month
Eto =68.51 mm/month

For further calculations can be seen in the table below.

Table 1 . Evapotranspiration Calculation of Modified Penman Method

No Parameter Unit Jan Feb Marc Apr May Jun Jul Augs Sep Oct Nov Dec

1 Suhu °C 237 24 241 241 243 238 236 237 236 24 24 235
Sinar
2 Matahari % 29 29 40 503 524 468 609 665 624 531 424 262
(/N)
3 Kelembaban o o0, a9 477 866 859 849 822 798 798 829 866 908
Relatif (Rh)
4 Kecepatan mdt 08 08 08 07 06 06 06 07 0.9 0.9 0.8 0.8
Angin (u)
5 w 07 07 07 07 07 07 07 07 07 07 07 07
6 Ra mm/ari 157 16 156 148 135 129 128 141 15 157 157 156
Rs =
7 (0.258+0.54 mmihari 250 254 341 405 3865 330.1 4256 5102 5109 4533 3637 2246
n/N)Ra
8 (1) 155 15 156 156 156 155 154 155 154 155 155 154
9 ea mbar 292 29 30 30 304 295 29 293 291 298 298 29
10 ed=eaxRh mbar 264 26 263 26 261 251 239 234 232 247 258 263
f(ed) = 0.34
11 ; mbar 01 01 01 01 01 01 01 0l 01 01 01 01
0.44(ed)0.5
f(n/N) = 0.1
2 0o N 29 26 361 453 472 422 549 60 563 479 383 237
fu=
13 0271+ mdt 05 05 05 04 04 04 04 04 05 05 05 05
0.864 xu)
Rn1=f()
14  xf(ed)x(f mm/hari 511 47 642 816 848 782 1058 1179 1112 904 694 417
(/N)
15 ea - ed mbar 29 34 37 4 43 45 52 59 59 51 4 27
ET*=w
(0.75Rs -
16 Rnl1)+((1- mm/hari 100 106 142 165 1529 1255 1575 1959 2008 1853 151  93.6
w) (f
(u))(ea-ed))
17 c 11 11 1 09 09 09 09 1 11 11 11 11
mm/hari
221 23 285 297 275 226 284 392 442 408 332 206
18 EtoEzTc X mmbin 68 72 88 92 85 7 88 121 137 126 103 6.4

Source: 2022 Research Data
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Calculation of Water Needs in the Paddy Fields

The steps for calculating water needs in the fields are as follows:

a. Analysis of water needs in the rice fields
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Cr T L P et (10)

Etc =1l1l+eto
=11+33
= 4.42mm/day

Nfr ZetCHP+TFWLR —Re.cci (11)
=442+2+0-1.0
= 5.42mm/day

Analysis of rice cropping patterns, horticulture and secondary crops

DR SINFE /(L35 X 8.64) .o (12)
=5.42/(1.35 x 8.64)
= 0.46 mm/day

Table 2 . The results of the analysis of water needs in the rice fields

Eto P Re Pola
Moth WLR C1 C2 C3 Cr Etc NFR Tanam
(mm/day)  (mm/day) (mm/day)
Nov 33 2 1 1.1 LP LP LP 4.42 5.42
15 1.1 1.1 LP LP 1.1 1.6
4.8 1.1 1.05 1.10 1.1 LP 3.16 1.46
Dec 2.1 2
3.7 1.1 1.05 1.1 1.1 1.1 1.1 0.5
33 22 005 11 1.05 11 331 421 paddy
Jan 2.2 2
5.7 11 0 0.6 1.05 0.7 1.1 1.01
5.7 1.1 0 0.95 0.6 3.43 2.6
Feb 2.3 2
4.1 0 0.3 11 3.35
2.7 0 0 0.7
Marc 2.9 2
1.7 LP LP LP LP 1.1 14
15 11 0.5 LP LP LP 4.07 5.67
Apr 3 2
18 11 0.51 0.5 LP LP 1.1 0.4
1 2.2 0.69 0.5 0.5 0.6 3.85 7.05 ho
May 2.8 2 rtikulture
0.2 11 0.9 0.7 0.51 0.7 1.1 2
0.7 11 0.95 0.9 0.69 0.9 3.36 5.76
Jun 2.3 2
0.1 0 1 0.9 0.6 11 1
0 0 0.95 0.5 3.94 5.94
Jul 2.8 2
0.7 0 0.4 1.1 0.4
0 0 0 0.7
Aug 3.9 2
0 11 1 1 0.75 1 5.02 8.12
0.1 11 0.82 1 1 0.9 5.52 8.562
Sep 4.4 2 palawija
0 2.2 0.45 0.8 1 0.8 5.52 9.72
0.5 11 0 0.5 0.82 0.4 5.18 7.78
Oct 4.1 2
15 0 0.45 0.2 5.18 5.68
Source: 2022 Research Data
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Table 3. The results of the analysis of rice, secondary crops and horticultural cropping patterns

NFR
Pola
Mont G, G, Gs Gaverage DR Tanam
5.42 181 0.46
Nov 16 5.42 234 0.2
146 16 542 283 0.24 paddy
Dec 0.5 1.46 16 1.19 01
421 05 1.46 0.98 0.08
o 1.01 421 05 0.76 0.06
26 1.01 421 181 0.15
X 3.35 26 1.01 232 0.2
Fe 0.7 3.35 26 2.22 0.19
Vot 14 0.7 3.35 1.82 0.16
5.62 14 0.7 257 0.22 o
. 0.4 5.62 14 247 0.21 o
7.05 0.4 5.62 436 0.37
el 2 7.05 0.4 3.15 0.27
5.76 2 7.05 4.94 0.42
n 1 5.76 2 2.92 0.25
5.94 1 5.76 123 036
ul 0.4 5.94 1 2.45 0.21
0.7 0.4 5.94 2.35 0.2
Aug 8.12 0.7 0.4 3.07 0.26
8.52 8.12 0.7 5.78 0.5 palawija
ep 9.72 8.52 8.12 8.79 0.75
7.78 9.72 8.52 8.67 0.74
Oct 5.68 7.78 9.72 7.73 0.66

Source: 2022 Research Data

Calculation of Pump Capacity
Based on data from the field that: static suction head (Hs) = 7.5 m, static exhaust pressure (Hd) = 0.5

m, design discharge (Q) = 0.0022 m?/s, pipe diameter (D) = 0.05008 m, suction pipe length (L) = 18
m, inter/discharge pipe length (Exhaust) = 10 m.

1. Debit water demand (Qt)
1 hectare can irrigate 1.35 Itr/second rice fields
= A X Bttt (13)
=42x1.35
=56.7 l/sec
= 0.0567 m3/s
Because the water demand discharge
(Qt) =56.7 I/s, the pipe used is 125 inches.

2. Total static pressure height (total Hs)

TOtal HS = HS + HO ..ot (14)
=75+05
=8m
3. Manometric pressure height (Hm) Flow rate(V)
VT QA bbbt (15)
=Q/m .12
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r =D/2
= 0.0508/2
=0.0254 m

V' =0.0022/ (3.14 . 0.02452) ..ovvvvvveeoeeeeeeseeeeeeeeesseesseeseseneeene

=1.085 m/s

4. Calculation of pump operating time

Water requirementinlday =Q.24h0OUrS.......cccocvvvviivervniennnnnn

=0.0022 x (60 x 60 x 24)
=0.0022 x 86400
= 190.08 m3/day of

water requirement in 4 months (1 rice harvest):........ccccecveviveinnenne.

= 190,080 x (30 x 4)
= 190,080 x 120
= 22,809,600 m3

Available pump capacity (Itr/hour) = 8,000 (Itr/hour)..................

Pump operational time (T) =190.080/8000
= 23.76 hours

= 23 hours 45 minutes

Implementation of the turn of giving water

ISSN (Online) 2620-7222
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(16)

.................................... (19)

The provision of irrigation water is carried out according to the water flow schedule which
has been prepared and mutually agreed upon by the Pump Management Group (KP2). The
water distribution schedule is carried out according to the pump operational system or water
distribution is carried out in rotation according to the agreement of the members regarding the
arrangement of the flow schedule for the Balla Romang Pump Management Group (KP2)
starting from the box for 1 left then the box for 1 right then the box for 2 left and to the box

for 2 right.

The results of the rotational analysis of tertiary plots with a land area of 42 Ha consist of:

Sub tertiary A covering an area of 12 Ha requires 16.2 I/sec/ha of water
Sub tertiary B covering an area of 7 Ha requires 9.45 I/sec/ha of water
Sub tertiary C covering an area of 12 Ha requires 16.2 l/sec/ha of water

Sub tertiary D covering an area of 11 Ha requires 14.85 I/sec/ha of water

Plan discharge analysis

Boundary conditions: if the available discharge is > 65% Q max, then the administration is

carried out continuously.

Giving water (Q), if 100 % Q max.

Block A gets water T 12X 16.2 =194 4o (21)

Block B gets water 7x9.4=66.4

Plot C gets water

12x16.2=194.4
Plot D gets water =11x149=1634+

Y Qmax =61861/s

Giving water if Q =65 %
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Qmax. 65/100 x 618.6 =371.2 |/sec.

Then the provision of water using sub-tertiary rotation method 1

Giving water if Q =35 % Qmax.

As much as 35/100 x 618.6 =216.5 I/s,

then the water is given using the second sub-tertiary rotation method.
Water =216.51/s
cannot be distributed professionally at the same time, so that each sub-tertiary is given a

rotational method with scheduling and the length of time it is given is calculated according to
the proportion of each area.

Table 4. The results of calculating the delivery of water can be summarized as follows

Pl maks i
t:rtsi,\urb Luas Ha Q Q Planning
100% 65% 35%
A 12 1944 2227 216,5 2227
B 7 66,4 136,8 216,5 136,8
C 12 1944 2227 216,5 2227
D 11 163,4 193,7 216,5 193,7

Source: 2022 Research Data

Discussion result

The need for irrigation water is determined by various factors such as the method of
preparing the land, the need for water for plants and the replacement of layers of water and
effective rainfall. From the beginning of the calculation to analyze rainfall using 3 stations,
namely the Manjalling rainfall station, the Pallangga rainfall station and the Tamanyeleng
rainfall station. The results of calculating effective rainfall can be seen in graph 1 on page 39.
Taitu where from July to October the amount of water is very less so a water pump is needed
to meet irrigation water needs.

The water requirement for Eto plants = 4.42 mm/day, can be seen on pages 43 and 44
and the value of kc = 1.30 is taken from the coefficient price of rice plants at 2.5 months for
superior varieties (rice varieties with short growth periods).

For the analysis of pump capacity, water demand discharge (Qt) = 0.0567 m3/sec,
total static pressure head (Hs total) = 8 m, flow velocity (V) = 1085 ma3/sec, manometric
pressure loss (Hm) = 9.118 m/sec, power (D) = 196.784 watts, pump operating time (T) = 23
hours 45 minutes
Schedule of water administration Give water if

Q =35 % Qmax.
As much as 35/100 x 618.6 =216.51/s,
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Table 5. The results of calculating the provision of water can be summarized as follows:

Q maks
Petak Luas Ha Q Planning
100% 65% 35%
A 12 194,4 222,7 216,5 222,7
B 7 66,4 136,8 216,5 136,8
C 12 194,4 222,7 216,5 222,7
D 11 163,4 193,7 216,5 193,7

Source: 2022 Research Data

Based on the table above, the calculation results for giving water are 35/100 x 618.6 = 216.5
I/s, then the water is given using the sub-tertiary Il rotation method. Water = 216.5 I/s cannot
be distributed professionally at the same time, so that each sub-tertiary is given a rotational
method with scheduling and the length of time it is given is calculated according to the
proportion of each area.

5. Conclusion and Suggestion
5.1 Conclusion

The irrigation network in Sigulai Village, Simeulue Regency has 1 water pump, to
irrigate the rice fields. The irrigated rice fields are located on the back (back) of the technical
irrigation network in Sigulai Village, Simeulue Regency, so that even though there is a
technical irrigation network, irrigation water has not been able to reach all of the rice fields
because the rice field elevation is higher than the canal elevation. The amount of water needed
for one harvest is 22,809,600 m3/one harvest for a paddy field area of 42 Ha (rice,
horticulture, crops). The time required for pump operation to irrigate 42 hectares of rice fields
is 23 hours 45 minutes/day with a pump capacity of 8000 (ltr/hour).

5.1 Suggestion

1. Distribution of water starts from the box for 1 left, then the box for 1 right, then the box
for 2 left and finally the box for 2 right.

2. The distribution of water is carried out according to the flow schedule that has been
prepared and agreed upon by the Pump Management Group (KP2).
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