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Abstract

Irrigation is an effort to provide and regulate water to support agriculture whose types include surface irrigation, swamp irrigation, un-
derground water irrigation, construction of irrigation canals, so that the availability of water in the Irrigation Area will be fulfilled even
though the Irrigation Area is far from surface water sources (rivers). or lake) Planning an irrigation system, the first thing that needs to be
done is a hydrological analysis using the Modified Penman method including the water demand in the fields (GFR), the demand for wa-
ter intake (DR), the clean water requirement in the fields (NFR) as well as the water availability factor which is calculated using FJ Mock
method. The hydrological analysis of water demand in the Sumberejo irrigation area aims to determine whether the availability of water
is sufficient to irrigate the Sumberejo irrigation area which covers an area of 42.37 Ha. The results of the calculation analysis, it is known
that the water requirement for an area of 42.37 Ha, the water discharge in the 1st planting season is 0.16 m3/s, while the water require-
ment is 0.04 m3/s. the existing water discharge in the 2nd planting season is 0.05 m3/s, while the water requirement is 0.06 m3/s. The
determination of the rice-paddy cropping pattern for the first planting season begins in April I and the second planting season begins in
August Il. Based on the results of the calculation of water needs in the second planting season has not been met.
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1. Introduction

The construction of irrigation canals to support the national food supply is essential, so that water availability on land is ensured even if
the land is far from surface water sources (rivers). This cannot be separated from irrigation engineering efforts, namely providing water
of the right quality, at the right place and at the right time, efficiently and economically (Sudjarwadi, 1990). The contribution of irriga-
tion infrastructure and facilities to food security has been quite significant, with 84 percent of national rice production coming from irri-
gation zones (Hasan, 2005), flowing water from available water sources onto a plot of land to meet the needs of plants. According to
Sudjarwadi (1990), the term irrigation is defined as the activities related to efforts to obtain water for paddy fields, fields, plantations and
other agricultural enterprises. Water problems for agriculture, especially in areas where water resources are low, are problems that often
have secondary effects, negative and even cause losses to farmers. During the rainy season, for example, too much water will cause many
rice fields to flood, and during the dry season it will cause drought, leading to poor harvests, lower yields than they should be, and Long-
er harvest times because water needs and supplies are not suitable. Therefore, appropriate, inexpensive and applicable technology is re-
quired to regulate water availability so that it can meet the water requirements both during the rainy season and during the rainy season.
In the dry season. The location that will be the subject of this research is Sumberjo Irrigation Area which is located in Sumberjo Village,
District. Talang Ubi, Penukal AbabLematang Ilir (PALI) Regency. The irrigation area has an area of approximately 42.37 Ha and a canal
length of 1500 m. The main source of water used to irrigate the rice fields comes from Lake Tapus.

As the building ages, the irrigation network experiences sediment deposition and many wild plants grow along the canal, leading to a
reduction in the effectiveness and efficiency of the canal. During the dry season, Lake Tapus experiences a decrease in water flow, result-
ing in reduced water levels. water supply to irrigate the entire area of the rice fields. Based on this, the researchers are to carry out an
“Analysis of Irrigation Water Availability to Meet Water Needs in Rice Fields in Sumberjo Village, Talang Ubi District, Pali Regency.”
Thus, by carrying out this research, it is hoped that it can provide solutions to the community and associated agencies. The purpose of
this research is to calculate the availability of irrigation water and irrigation water requirements in the irrigation area of Sumberjo, Pe-
nukalAbabLematang Ilir Regency and the distribution efficiency of primary canals, secondary and tertiary in the Sumberjo irrigation
zone, PenukalAbab. Lematang Ilir Regency.

2. Research methods

2.1.Search sites
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This research was conducted in Sumberjo Village Irrigation Area, located on JI. Raya Sumberjo, North Talang Ubi Village, Talang Ubi
District, PenukalAbabLematang Ilir Regency. The Sumberjo village irrigation canal irrigates a rice field area of 42.37 Ha with a canal
length of 1500 m
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3. Results and discussion

3.1. Analysis of irrigation water availability

1) Effective precipitation analysis
The effective rainfall is determined by the amount of R_80, that is, the amount of rain whose amount can be exceeded by 80%, that is, it
is exceeded 8 times out of 10 events. In other words, precipitation amounts below R_80 have a probability of only 20%. Effective precip-
itation is the amount of rain that falls during the plant growth period and is useful in meeting the water needs of plants.

2) Evapotranspiration
Potential evapotranspiration is calculated using the modified Penman method and actual evapotranspiration is calculated using a summa-
rized equation and then tabulated as follows:

Table 1:Summary of Potential Evapotranspiration (Eto)

Month
Daily Evapotranspiration (mm/day) Monthly Evapotranspiration (mm/month)

January 4,32 133,9
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Month
Daily Evapotranspiration (mm/day) Monthly Evapotranspiration (mm/month)

February 4,54 127,1
March 4,43 137,2
April 3,96 118,8
May 3,71 115,1
Juny 3,37 101,2
July 3,78 117,0
August 4,45 137,8
September 5,13 154,0
October 4,80 148,9
November 4,38 131,4
December 4,28 132,8

3) Summary of principal debt using the F.J Mock method
The calculation of the main flow is calculated by taking the value of 80% of the flow from 2017 to 2021. The summary of the available
flow is 80% from January to December with a period of 5 years using the probability of occurrence in percentage and presented in table
form. as following:

Table 2:Summary of Pillar Discharge Q_80

Probabilitas (%)

1 2 3 4 Q 5

bl 16,7 33,3 50,0 66,7 80,0 83,3
0,06 0,08 0,05 0,06 0,08 0,06 16,7

0,05 0,09 0,12 0,12 0,13 011 0,06

0,08 0,15 0,12 0,13 0,13 0,12 0,05

0,14 0,15 0,11 0,14 021 0,08 0,08

0,17 013 0,09 0,14 0,19 011 0,14

0,11 0,09 0,07 0,12 0,19 0,06 0,17

0,11 0,09 0,03 0,10 0,10 0,10 0,11

0,12 0,07 0,01 0,10 0,10 0,09 0,11

m¥/dtk 0,08 0,03 0,02 0,06 0,04 0,08 0,12
0,15 0,06 0,06 0,06 0,06 0,06 0,08

0,08 0,10 0,04 0,08 0,05 011 0,15

0,08 0,10 0,08 0,04 0,02 0,07 0,08

3.2.Analysis of calculations of irrigation water needs

The planned planting pattern in the irrigation area of Sumberjo village is rice. The following is a summary of the calculation of irrigation
water requirements for rice plants.

Table 3:Water Requirements of Rice and Secondary Crops
Rice - Paddy - Secondary Crops

Eto P Re

Planting Period Crop Coefficient Ete Total Water
Requirement NFR NFR
(e x s (mm/hari)  (tr/dticha)
mmhr mmhr mmhr WLRlI WLR2 WLRE3 WLR Cl cz 3 ke Eto)
Data 50 mm /15 har Tabel Koefisien Padi Lelladlzasn
= 1 306 = 769 TFPFL LFFL LFPL LFFL 533 164 0.19
Ap 2 3,96 2 7.57 IRPL IPPL 1,10 LEPL 933 1.76 020
- 1 371 2 713 IFPFL 1.10 110 LEPL 914 201 023
Pslan"ng May 2 3.71 2 6.04 333 1.11 1.10 1.10 1.05 1.08 4.02 713 1.10 0,13
LI e 1 337 2 5,10 333 1,11 1,10 1,05 1,05 1.07 3.60 6,71 1.61 0,19
uny 2 337 2 469 333 3.33 222 [ENGS 105 095 1,02 343 7.65 296 034
o 1 3.78 2 501 333 111 1.05 095 o 0.67 2.52 5.63 0.62 0.07
= 2 3.78 2 480 333 1.11 | 095 o 032 120 431 o 0
Augnst 1 445 2 549 ] ] 0,0 3.0 0 0
s 2 145 2 491 IFPL LFPFL LFPL LFFL 6.89 1,98 023
September 1 5.13 2 413 LPPL LPPL 110 LPPL 7.65 3.51 0.41
Planting & 2 5.13 2 402 IFPFL  1.10 110 LEPL 7.65 3.63 042
s . 1 4.80 2 459 3,33 1,11 1,10 1,10 105 1,08 520 832 372 043
= SEE 5 4,80 2 481 R 1.11 1.10 1.05 1,05 1,07 512 824 3.43 0,40
2 November 1 438 2 6.09 333 3.33 222 [ENGS 1.05 095 1,02 445 8,67 2,58 030
2 438 2 6.44 333 1.11 1.05 095 ] 0.67 202 6,03 o 0
Feseni o 428 2 642 333 1.11 | 0985 0 0,50 0.48 2.07 5.18 0 0
2 428 2 562 ] 050 075 042 1,78 3,78 ] 0
. e 1 432 2 326 0.50 075 100 075 324 524 108 023
Planting anuary 2 432 2 315 075 1.00 1.00 092 396 596 2.81 032
Season 1 454 2 465 1.00 100 082 0,94 427 627 1.62 0,19
3 b g 4,54 2 592 1,00 082 045 0,76 3.44 544 0.00 0.00
D 1 4.43 2 511 082 045 042 1.87 387 0.00 0.00
2 443 2 402 045 015 0.66 266 o 0
Table 4:Water Requirements at the Inlet Lock
Day / Month
Month . q
NFR (Itr/dtk/ha) DR (ltr/dtk/ha) NFR (m¥dtk/ha) DR (mé/dtk/ha)
April 1 0,19 1,17 0,01 0,05
2 0,20 1,25 0,01 0,05
May 1 0,23 1,43 0,01 0,06
2 0,13 0,78 0,01 0,03
Juny 1 0,19 1,14 0,01 0,05
2 0,34 2,10 0,01 0,09
July 1 0,07 0,44 0,003 0,02
2 0 0 0 0
Augusts . v L v v
2 0,23 141 0,01 0,06
September 1 0,41 2,50 0,02 0,11
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2 042 0,83 0,02 0,04
1 043 0,85 0,02 0,04
il 2 0,40 0,98 0,02 0,04
November 1 030 074 0,01 0,03

2 0 0 0 0

1 0 0 0 0

December 5 0 0 0 0
Janua 1 023 0,75 0,01 0,03
ry 2 032 0,94 0,01 0,04
Eebrua 1 019 1,15 0,01 0,05

ry 2 0 0 0 0

1 0 0 0 0

March 5 0 0 0 0

3.3. Results of calculating irrigation water requirements

Table 5:Summary of Irrigation Water Requirements for Planting Season |

Planting Season | IApr I :\/Iay I funy I fuly I IAgt Average
Need (m¥/dtk) 0,05 0,05 0,06 0,03 0,05 0,09 0,02 0 0 0,04
Availability (m¥dtk) 0,21 0,21 0,19 0,19 0,19 0,19 0,10 0,10 0,16 0,17
Information E E E E B B B B = =

Ket : E = Enough

Based on Table 5, the irrigation water requirements in the first rice planting season can be met properly. This can be seen in the average
value of demand flow, which is 0.04 m*/sec, while the average value of available flow is 0.17 m*sec, so the st rice planting season can
be achieved because water availability exceeds the required water demand. In the second month of July, the irrigation water requirement
was 0 m¥/sec because the Re value for that month was higher than the total water requirements, meaning there was excess water and that
no additional water was needed. Meanwhile, on August 1, the land was left dry and without water due to the harvest season, to make it
easier for farmers to harvest rice.

Table 6:Summary of Irrigation Water Requirements for Planting Season Il

Planting Season Il ﬁgt ISep I ?Ct I 'I\IOV I Pec I Average
Need (m*/dtk) 0,06 0,11 0,11 0,11 0,10 0,08 0 0 0 0,06
Auvailability (m*/dtk) 0,10 0,04 0,04 0,06 0,06 0,05 0,05 0,02 0,02 0,05
Information E K K K K K E E E E

Ket : E = Enough

According to Table 6, irrigation water requirements during the second rice planting season were not adequately met. This can be seen in
the average value of requested flow, which is 0.06 m*sec, while the average value of available flow is 0.05 m*/sec, so the second season
of rice planting n has not been achieved because the demand for water exceeds the available water supply. required. In November II, the
irrigation water requirement was 0 m*sec because the Re value for that month was higher than the value of total water requirements,
which means that there was excess water and that No additional water was needed.

Table 7:Summary of Irrigation Water Requirements for Planting Season Ill

Planting Season 111 .Ilanuary I ::ebruary I II\/Iarch I Average
Need (m*/dtk) 0,06 0,075 0,05 0,00 0,00 0 0,03
Availability (m#/dtk) 0,08 0,08 0,13 0,13 0,13 0,13 0,12
Information E E E E E E E

Ket : E = Enough

Based on the summary of Table 7. calculation of irrigation water requirements above the calculation of water requirements and availabil-
ity from January to March, the average requirement for the third planting season was obtained at a value of 0.03 m®*/sec, while for the
average availability flow value - The average obtained is 0.12 m*¥/sec. For this reason, the value of water availability available at the wa-
ter source, namely Lake Tapus, may still be sufficient for the irrigation water needs of Sumberjo village in the third season of planting,
only in January I, there is still a lack of water to irrigate the plants on agricultural land, but this can still be tolerated because the differ-
ence is relatively small.

3.4. Results of channel efficiency calculation values
Flow efficiency is an effort to use water that actually matches the needs of the plants with the amount of discharge available or reaches
the plant's soil, so that plant growth can be well guaranteed by providing sufficient water. water. Here are the efficiency values for each

channel:

Table 8:Summary of Efficiency Calculation Results

Channel Code QBeginning(m3/dtk) Q End (m3/dtk) Water Loss(m3/dtk) Efficiency (%) Information
SP-1 0,18 0,16 0,017 90,7 Efficient
SK-1 0,14 0,13 0,010 93,1 Efficient
SK-2 0,06 0,06 0,004 93,0 Efficient
ST-1 0,03 0,02 0,008 74,3 Less efficient

ST-2 0,03 0,02 0,011 67,8 Less efficient
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Based on the results of the efficiency percentage for each channel in Figure 3, it can be seen that the efficiency value for each channel is
different. Here is Figure 3. regarding the effectiveness of each channel:

Efficency Channel

M Efisiensi (%)
93.0

90.7 93.1
j I I ] )
SP-1 SK-1 SK-2 SP-1 ST-2

Fig. 3: Channel Efficiency Graph.

4. Conclusion

Based on the results of the analysis of the calculations carried out, it can be concluded that:

1)

2)

The irrigation water requirement for Sumberjo irrigation area, Talang Ubi district, in the 1st rice planting season (April-August),
the average flow rate required is 0.04 m3/s , the flow rate for irrigation water availability is 0.16 m?3 /s, which means the flow avail-
ability is adequate. And for the second rice sowing period (August — December), the average flow rate required is 0.06 m3/s, the
average flow rate available in irrigation water is 0.05 m3/s, which means that for the second sowing season this is not enough.
Channel effectiveness

SP-1 =90.9% > 90% = Effective
SK-1=93.1% > 90% = Effective
SK-2=93% > 90% = Effective
ST-1=74.3% < 80% = Less effective
ST-2=67.8% < 80% = Less effective
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