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forecasting discharge data. Water data that fills a reservoir
can also be predicted by knowing past rainfall data that

Keywords: occurred in that area. This study aims to examine the water
Prediction, Reservoir content of the Lowayu Reservoir by predicting past rainfall
Contents, Intake Door data to find out the rainfall that occurred in 2026. The

results of the rainfall data prediction are then transformed
into water discharge that will fill the reservoir and then be
used to meet water needs for agriculture. The prediction
method used is the Holt-Winters exponential smoothing
model multiplicative method. The results of the study
showed that the highest rainfall was obtained in December
- January 2024 - 2026 at 220 mm - 224 mm with a MAPE
error value of 15.8% and produced a maximum water
volume in the reservoir of 213,400,000 liters -217,280,000
liters/month during 2024-2026. Based on the reservoir
water content data, intake gate 1 has an opening height of
0.37 m for 115 days for 1 harvest season with an
agricultural land area of 231.5 ha. While intake gate 2 has
an opening height of 1.2 m for 1 harvest season with an
area of 1137.5 ha

INTRODUCTION

Rain is the result of a process of condensation of water vapor in the atmosphere which
then becomes water droplets that are quite heavy and fall on the surface. Generally, rain
occurs due to the cooling of air temperature or the addition of water vapor to the air
(Perdana, 2015). Rain or precipitation is the descent of water from the atmosphere to the
earth's surface. In tropical areas, rain provides the largest contribution so rain is often
considered precipitation (Triatmodjo, 1998).

The incoming rainfall needs to be recorded continuously, it is very important to be used
in engineering planning, especially for dam reservoir planning, and others. Therefore,
recording rainfall data in an area must be done continuously. Even recording rainfall data in
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a watershed can be done at several points to find out the distribution of rainfall in the
watershed.

Rainfall data is very useful in providing information in various fields, one of which is
irrigation in agriculture. In the field of irrigation, rainfall intensity is even predicted, this is to
determine the amount of water discharge that will fill a reservoir. According to Sisinggih et
al. (2021:3), the reservoir has the main function of storing water during the rainy season, and
in the dry season, the water from the reservoir will be utilized optimally.

Lowayu Reservoir is located in Lowayu Village, Dukun District, which is approximately
40 km from the center of Gresik City. The reservoir, which was built in 1936, is expected to
accommodate as much water as possible to be used by the surrounding population for
irrigation. It should be noted that Lowayu Reservoir has the largest technical irrigation
system in the Gresik Regency. The Lowayu Reservoir Irrigation System irrigates an
agricultural area of 1445 Ha which is divided into 2 intake gates, intake 1 irrigates land with
an area of 1213 Ha, and intake 2 irrigates land with an area of 232 Ha. The total area of the
reservoir is 97 Ha, and under normal conditions, this reservoir can accommodate around
1,690,000 m?® of water. The catchment areas of the two intakes cover 15 villages in the Dukun
District, namely; The villages of Bangeran, Lowayu, Petiyin Tunggal, Tirem, Twin Shamans,
Tebuwung, Mentaras, Madu Mulyorejo, Mojopetung, Ima'an, Sekargadung, Babak Bawo,
Babak Sari, Kalirejo, and Sambogunung.

The availability of reservoir water for irrigation in the Lowayu area is highly expected,
and high rainfall is expected to fill the reservoir so that it is sufficient for water needs during
the planting season. Forecasting rainfall data in the coming year can help provide information
on surplus or deficit in the condition of the reservoir contents. So that anticipation of
cropping pattern planning can be rearranged according to the amount of water available.
Furthermore, the results of rainfall data forecasting can also provide information on
awareness of negative aspects caused by high rainfall intensity.

Based on the explanation, it is necessary to forecast the rainfall time series data for the
next period. Forecasting of rainfall data can be done using a time series model with computer
software. Research on rainfall prediction has also been conducted by other researchers
including; Desvina and Ratnawati (2014), Luthfiarta et al.,, (2020). Desmonda et al., (2018),
and many other researchers.

Given the importance of knowing rainfall data in the future, this study discusses the
problem of predicting rainfall in the local area of Lowayu Reservoir using the exponential
smoothing method. To get an overview of the reservoir discharge data in the future, past
rainfall data will be generated to find out future rainfall data. After the data is obtained, the
next step is to transform the rainfall data obtained into discharge data, thus the total amount
of available supply discharge in Lowayu Reservoir can be known. This study tries to examine
and find the amount of discharge that will be available that can be used to meet the water
needs of farmers. The purpose of this study is to analyze local rainfall data from predictions
to meet water needs. And analyze the availability and release of water discharge in Lowayu
Reservoir to meet agricultural water needs until 2026.

METHOD
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After the rainfall data is obtained, it is immediately grouped and calculated using the
Excel program on the computer. Furthermore, analysis is carried out using the Holt-Winters
Exponential Smoothing (HES) software. HES is quite good for use with fluctuating data and
is very relevant because the rainfall data currently obtained has a fluctuating pattern. In this
method using a multiplicative model. Model analysis if the data plot showing seasonal
fluctuations varies, then it will use a multiplicative model (Wei, 1994). The following are the
analysis steps of the Holt-Winters exponential smoothing multiplicative model for level,
trend, and seasonal equations (Sinay and SN Aulele, 2015):

a. Set the values of the smoothing constants (a), (), and (y) between 0-1 each.
b. Calculating initial values (initialization) for level smoothing(Ly)

LS=§(Y1+Y2+Y3 ......... +Y;~)

c. Calculating initial values (initialization) for trend smoothing ()b
by = 2Tl Cawale ) Qoesloy

S S S S
d. Calculating initial values (initialization) for seasonal smoothing(S;)

_h

Sl - b1'52 =
e. Countsmoothing level value using the formula:
Y,
Ly = a?is + (A —a)(Li-1 + be-1)

f. Counttrend smoothing value using the formula:

by = B(Le — Le—1) + (1 = B)b;—4
g. Countseasonal smoothing value

Y

Y,
St = YL_Z + (1 =¥)St-s
h. Doforecasting for future periods
Fiom =Lt +bym + Se_gim

Error value forecasting is measured about the actual value of the series using the
MAPE method. The forecasting results will be more accurate if the percentage error value in
MAPE is smaller. Here is the equation for calculating the MAPE value:

MAPE = wmw%

In calculating the reservoir contents, which rely on rainfall, the main source is rainwater
that enters the reservoir. Rainfall in 1 millimeter (mm) is the amount of rainwater that falls
on the surface of the ground in square meters (m?). Thus, rainfall of 1 millimeter (mm) is
equivalent to 1 liter/m?, which means that in a place with an area of 1 square meter, there is
an amount of water of 1 liter (Sri Dewi, 2019). Meanwhile, uTo calculate the height of the
intake door opening, a simple discharge equation is used using Q = V. A with A = b (intake
door width) x h (opening height). In addition, the loss of water discharge in each channel will
also be considered according to the provisions.

FINDING AND DISCUSSION
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Lowayu Village is 40 km from the center of Gresik City to the west. The reservoir with
a total area of 97 Ha, a pool of 85 Ha, and a storage capacity of 1,690,000 cubic meters was
built/renovated in 1986. Furthermore, there are 2 intake buildings, 1 spillway, and 14
distribution buildings. The secondary channel for irrigation is 9,198 meters long and divided
into several agricultural land areas. The length of the reservoir embankment is 2,700 meters
and the average depth is 2.33 meters. Rainfall that occurred from 2013 to 2023 according to
data from the Lowayu rain gauge station is shown in Table 1 below.

Table 1. Rainfall data (mm) Lowayu 2013-2023

Year Jan Feb Mar Apr May June Jul Ags Sep Oct Nov Dec

2013 253 134 159 208 201 216 114 1 1 19 92 175

2014 244 186 120 154 97 30 49 2 1 1 107 146

2015 253 134 159 208 201 216 114 1 1 19 92 175

2016 123 208 133 83 228 167 63 28 126 126 150 234

2017 160 134 156 164 83 280 52 1 26 44 275 229

2018 382 271 300 37 1 26 1 1 13 28 131 194

2019 293 132 303 213 24 1 34 1 1 1 49 139

2020 263 290 184 292 196 1 11 79 3 72 135 561

2021 64 32 45 30 52 10 1 5 17 51 59 55

2022 332 171 267 259 158 61 180 41 10 120 141 264

2023 317 220 133 175 62 1 37 1 1 1 160 120

Table 1 above shows monthly rainfall data in millimeters (mm) recorded at the
Lowayu Rain Gauge Station during the period 2013 to 2023. During the last 10 years, the
highest rainfall was in January, namely a maximum of 382 mm.

The data forecast used in this study forecast is the Holt-Winters Multiplicative Model.
According to Sinay and SN Aulele (2015), this model was chosen because the data has
seasonal variations with a constant time series. The following are the results of the Holt-
Winters exponential smoothing multiplicative model analysis for level, trend, and seasonal
equations.

Forecasts bom Hak Winders’ mutpokcative metdod

Figure 1. Forecasting results of the multiplicative Holt-Winters method

Figure 1 above shows the forecasting results using the Holt-Winters method with
multiplicative seasonal components. The Blue Line represents actual data or actual historical
data. This line shows how the data moves over time. The Red Line is the forecasted value line
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(fitted value) from the Holt-Winters model. This line follows the general pattern of the actual
data, showing how the model tries to adjust to the existing data. Based on the graph above,
the forecasting results for rainfall data for 2024-2026 are shown in Table 2 below.
Table 2. Results of rainfall data forecasting (mm) for 2024-2026
Year Jan Feb Mar Apr May June Jul Ags Sep Oct Nov Dec
2024 222 176 180 165 110 75 59 10 15 47 120 224
2025 221 175 179 164 110 75 59 10 15 47 120 223
2026 220 174 178 163 109 74 58 10 15 46 119 222
Table 2 explains that the prediction results for rainfall data in 2024-2026 have a
maximum value of 224 mm falling in December 2024 and a minimum value of 10 mm in
August throughout 2024-2026. Meanwhile, the Mean Absolute Percentage Error (MAPE)
value produced is 15.8%, which means it is declared "good".
Furthermore, to find out the reservoir volume each month that comes from rainfall,
Sri Dewi's (2019) equation theory is used, namely that rainfall of 1 millimeter (mm) is
equivalent to 1 liter/m? which means that in a place of 1 square meter, there is 1 liter of
water. It is previously known that the reservoir area of the Lowayu Reservoir has an area of
97 ha or 970,000 m?. Based on this theory, the total discharge in the Lowayu Reservoir based
on rainfall data from the predicted results from 2024 to 2026 obtained the results of the
reservoir water content as in Table 4.6 below.
Table 3. Results of the predicted contents of the Lowayu Reservoir in 2024-2026
Prediction of the Contents (m?) of the Lowayu Reservoir 2024-2026
Yea Jan Feb Mar Apr May June Jul Ags Sep Oct Nov Dec
r
20 2153 1707 1746 1600 1067 727 572 97 145 455 1164 2172
24 40 20 00 50 00 50 30 00 50 90 00 80
20 2143 1697 1736 1590 1067 727 572 97 145 455 1164 2163
25 70 50 30 80 00 50 30 00 50 90 00 10
20 2134 1687 1726 1581 1057 717 562 97 145 446 1154 2153
26 00 80 60 10 30 80 60 00 50 20 30 40
Table 3 shows the calculation results for the prediction of the contents of the Lowayu
reservoir in 2024-2026. These results explain that the maximum reservoir contents occur in
January - December, namely between215,340,000 liters - and 217,280,000 liters, and the
minimum reservoir content occurs in August 2024-2026 amounting to 9,700,000 liters.
Overall, if totaled per year, the contents of the Lowayu reservoir are respectively in 2024 =
1,360,910,000 (1,360,910 m?) liters, 2025 = 1,356,060,000 liters (1,356,060 m?), and 2026
=1,346,360,000 liters (1,346,360 m?).
Agricultural Water Needs Analysis
The area of agricultural land that requires water flow in Lowayu in 2023 is known to
have an area of 3,704 hectares (Gresik Regency Agriculture Service, 2023), while the planting
pattern throughout the year is rice-rice-rice. A cropping pattern means regulating land use
for planting within a certain period (Pradana, 2017). Another definition is an effort to plant
on a plot of land by arranging the arrangement and layout of plants during a certain period
including land cultivation and fallow periods (Yonida, 2018).
Arranging cropping patterns aims to increase farmers' income in a farming system and
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can reduce the risk of failure due to no harvest. Increasing production with high technical
efficiency is very important because it can increase yields and income for farmers. Efforts to
use technical efficiency with optimal allocation of available resources are expected to
increase land and crop productivity and can reduce farming costs (production) as small as
possible, thus farmers' income will increase, this can be achieved through the application of
cropping patterns (Manihuruk, et al., 2018).

Further information is the division of land according to the irrigation network that has
been regulated by the Gresik Regency Agriculture Service. The irrigation network scheme
planned by the Irrigation Service and implemented to date can be seen in Figure 3 below.

.........

Figure 3. Lowayu Reservoir Irrigation Network Scheme

In Figure 3 above, it can be explained that until now the irrigation network scheme is
still used as a guideline. If there is a damaged irrigation channel, the repair is only done as a
patchwork without changing or adding dimensions to the existing channel. Repairs such as
landslide embankments or damaged embankments can sometimes occur, but the repairs are

only small-scale and are attempted not to disrupt the flow in the irrigation channel.
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The image also explains that there are 2 water intake gates in the reservoir. Intake gate
1 irrigates the right side of the land covering an area of 104 ha, 99 ha, and 28.50 ha with a
total of = 231.5 ha. While intake gate 2 irrigates land covering an area of 1132 ha with the
appropriate details in the network schematic drawing. In the middle is also equipped with a
supplementary channel, this channel is useful for entering water when the reservoir
elevation is below the water level of the Bengawan Solo River or when requiring water supply
during incidents. Therefore, the supplementary channel is equipped with a water gate to be
opened when taking water and closed when the channel has met the water needs.

The implementation of the rice-rice-rice cropping pattern throughout the year does
require adequate water availability, therefore with the prediction of the contents of the
Lowayu reservoir whose data has been known, it will facilitate the arrangement of
agricultural cropping patterns. Based on the data obtained from the prediction of the
reservoir water discharge, the adjustment of the cropping pattern will follow the months
when the reservoir contents are sufficient. The following table will present the cropping
pattern plan for the Lowayu Reservoir irrigation area.

Table 4. Monthly planting and water patterns of Lowayu Reservoir 2024-2026

Planting Pattern

Paddy Paddy Paddy

Jan Feb Mar Apr May June Jul Ags Sep Oct Nov Dec

2153 1707 1746 1600 1067 727 572 970 145 455 1164 2172
40 20 00 50 00 50 30 0 50 90 00 80

2143 1697 1736 1590 1067 727 572 970 145 455 1164 2163
70 50 30 80 00 50 30 0 50 90 00 10

2134 1687 1726 1581 1057 717 562 970 145 446 1154 2153
00 80 60 10 30 80 60 0 50 20 30 40

The Reservoir Irrigation Area has a reservoir area of 97 Ha and has a water depth of
2.33 m and a normal water capacity of 1,690,000 m3. The Lowayu Reservoir Irrigation
Network System is a semi-technical irrigation network, namely the primary and secondary
channel buildings have been installed with stone embankments. While the tertiary channel
is still in the form of embankments from excavated soil forming a trapezium.
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Figure 4. Location of primary, secondary, and tertiary channels

The water loss factors applied to the calculation of water discharge in the channel must
also be considered. Based on the planning criteria guideline book (KP. 03) presented in Table
5 below.

Table 5. Water loss limits in irrigation networks in general

No. Channel Type Water Loss (%)
1 Main channel 5-10

2 Secondary channel 5-10

3 Tertiary  plot, between 12.5-20

tertiary tapping building and
rice field
Source: Planning Criteria — KP 03 Channel
The regulations used to calculate water requirements for agriculture according to the
guidelines are: SNI 19-6728.1-2002 (Preparation of resource balances)quoted from the
national Water Resources Balance, Cooperation between the National Survey and Mapping
Coordinating Agency and the Directorate of Irrigation Program Development of the
Department of Public Works is presented in Table 6 below.
Table 6.Water Requirement Coefficient Standard

Selected _
Type of Use Standard Standards Unit
Agriculture 1 1liter/sec/ha
Pond Fisheries | 50 1liter/sec/ha
Farm 591 491 1
liter/head/day

Source; SNI 19-6728.1-2002 (Preparation of Water Resources Balance Sheet)

Based on the existing network scheme, the distribution of water on the land is that
intake gate 1 serves the agricultural land area on the left, and intake gate 2 serves the
agricultural land area on the right. The area of agricultural land on the left has an area =
231.50 ha and the right has an area = 756 ha + 55 ha + 321 ha = 1132 ha. The total area of
agricultural land served by the Lowayu Reservoir is 1132 ha + 231.50 ha = 1363.5 ha. The
Journal of Innovation Research and Knowledge ISSN 2798-3471 (Cetak)
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next step is to calculate the water requirements issued by the 2 intake doors. The calculation
of water requirements for each land will use the following equation.
A=LxItxa

Information :
A: Water usage
L: Irrigation area (Ha)
It: Plant intensity in percentage (%) season/year
a: Water usage standard (1 L/sec/ha);
or A=0.001 m/sec/hax 3600 x 24 x 115 days/season

The complete calculation of water requirements to irrigate 231.5 ha of rice fields at intake
gate building 1, each variable can be explained as follows:
It is known:
- A =Water requirement per unit area per unit time (in m*/sec/ha)
- A =Conversion value to change units from m?3/sec/ha to m*/day/ha (0.001 m3/sec/ha x
3600 seconds/hour x 24 hours/day = 86.4 m®/day/ha)
- Area ofrice fields =231.5 ha
- Length of planting season: =115 days
Calculation of water requirements per hectare per day, namely:
- Water requirement/hectare/day = ax rice field area
=86.4 m?/day/hax 231.5 ha
=19,994.4 m3/day
- Total water requirements during one growing season:
Total water requirement = Water requirement/day x length of growing season
=19,994.4 m3/day x 115 days
= 2,299,356 m3/season = 2,299,356,000 liters/season
To calculate the water requirements for irrigating 1132 ha of rice fields at intake gate
building 2, more details on each variable can be explained as follows:
a =Water requirement per unit area and time (m?/ha/second)
a =Conversion factor to change units from m* / ha / second to m*® / ha / season (where 1
season = 115 days)
Area of rice fields =1132 ha
So the total water requirement per season for rice at intake gate 2 is:
a=0.001 m3/ha/second x 3600 seconds/hour x 24 hours/day x 115 days = 86.4 m*®/day/ha
Calculation of water requirements per hectare per day, namely:
- Water requirement/hectare/day = ax rice field area
=86.4 m3/day/hax 1132 ha
=97,804 m>/ha = 97,804,000 liters/ha/day
So each hectare of land requires 97,804 m? of water in one planting season, so the total water
requirement for the entire land can be calculated as follows:
Total water requirements =Water requirement per hectare x rice field area
=97,804 m®/ha/season x 1132 ha
=110,714,128 m3/season
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Door opening analysis

Furthermore, if you want to know the door opening at each intake, it is necessary to
involve the water loss factor in the channel. The water loss factors applied to the channel
calculation are presented in Table 5 previously.

The details of the calculation of each channel will be explained. For buildings served by
intake gate 1, there are 2 channel sections, namely; primary and secondary channels.
According to the KP.03 regulation above, a loss of 5% must be calculated. While for tertiary
channels, the loss is calculated at 12.5 - 20%. The results of the discharge calculation in each
channel at intake 1 and 2 can be seen in Table 7 below.

Table 7. Results of debit calculations in each channel at intake 1 and 2.

Building Intake 1 Intake 2
Name B L(m) A Qkeb(ltr) B L A Q keb (Itr)
(m) (ha) (m) (m) (ha)
Prime 2 6 231.5 1.80 6 - -
Ch. 20,994,000
Second 1.8 63.50 1.80 3543 403 36,560,200
Ch.
Tertiary - - - 2.60 5520 7345 71,393,400
Ch.

The results of the calculation of water requirements for agricultural land in the 1st, 2nd,
and 3rd planting seasons for rice plants/season are the same, namely:
Q water requirements/season =20,994,000 +71,393,400+36,560,200
= 128,947,600 liters

The division of each intake door consists of:

- Intake Door 1 =20,994,000 liters

- Intake Door 2 = 71,393,400 liters + 36,560,200 liters = 107,953,600 liters.
Water needs in planting season 1 will be supplied from the reservoir discharge in planting
season 1, namely November-mid-February. Planting season 2 is supplied from the reservoir
discharge in March-mid-June, and planting season 3 is supplied from the reservoir discharge
in July-October. For more details, see Table 5 below.

Table 5. Planting Season Distribution and Monthly Discharge (liters)
Planting Season and Monthly Discharge (liters)

Year Jan Feb Mar Apr May June Jul Ags Sep Oct Nov Dec

Season Paddy Paddy Paddy
Season 2 Season 3 Season 1
2024 215340 170720 174600 160050 106700 72750 57230 9700 14550 45590 116400 217280

2025 214370 169750 173630 159080 106700 72750 57230 9700 14550 45590 116400 216310
2026 213400 168780 172660 158110 105730 71780 56260 9700 14550 44620 115430 215340
Qsupply 1,534,540,000 379,270,000 2,149,520,000

Next, the door opening arrangement. The standard door opening in the field is 1 m,
therefore it is necessary to determine the height of the door opening. The dimensions of the
intake door for each location have different sizes. Figure 6 below will explain in detail the
dimensions of the intake door.
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Figure 6. Type C3 Intake Gate at Lowayu Reservoir
The gates on each intake at Lowayu Reservoir have type C3. The selection of type C3
intake gates is based on their simple operating method, affordable price, and easy operation.
Gates of this type are commonly used in channels with various dimensions according to
needs. In addition to being cheap, their operation in the field is very easy, by turning to the
left to close and vice versa, to the right to flow the water discharge according to needs. The
dimensions of each gate can be seen in Table 6 below.
Table 6. Dimensions of the Lowayu Reservoir Intake Gate

No Door Distance  Building Dimensions Amount
Intake (Km) Name h? b h piece

1 Lowayu 0.00 BLw.1  2.00 1.65 0.90 1
Secondary

2 Secondary 6.35 BBg. 1 0.88 0.55 0.90 1
Bangeran

Source: Public Works Department, East Java Regional Office

Next, to determine the opening height of each intake door, it can be calculated as
follows.

It is known:
- Areaofland irrigated by intake gate 1 =231.5 ha
- Water requirement on land =20,994,000 ltr/hr = 20,994 m?/hr
- Intake Door Dimension 1; b door = 0.55 m; h door =0.9 m
- Flow velocity (V) = 1.2 m/sec
- Daily water requirement on land =20,994,000 Itr/hr
- Looking for the height of the door opening
Qkeb  =20,994 m3/hr
=20,994 m® / 24 hours
=20,994 m® / 86,400 seconds = 0.243 m? /sec
Debit equation:
Qkeb = V.Awet cross-sectional area
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Qkeb = V. (door width opening height)
0.243 m3/sec = 1.2 m/sec. (opening height)
(b. opening height)  =0.243 m3/sec: 1.2 m/sec
(opening height) =0.20m

opening height =0.20: 0.55m

opening height =0.37 m

From the calculation results above, it can be concluded that intake door 1 for 1 harvest
season (115 days) requires a door opening height of 0.37 m. Furthermore, the calculation of
intake door opening 2 in the same way can be described as follows.

- Areaof land irrigated by intake gate 2 =734.5 ha + 403 ha=1137.5 ha
- Water requirement on land =407,953,600 liters/hr = 407,953.6 m*/hr
- Intake Door Dimension 1; b door = 1.65 m; h door = 0.9 m
- Flow velocity (V) = 2.3 m/sec
- Daily water requirement on land =407,953.6 m?/hr
- Looking for the height of the door opening
Qkeb =407,953.6 m®/hr
=407,953.6 m®/ 24 hours
=407,953.6 m®/ 86,400 seconds = 4.72 m® /sec
Debit equation:

Qkeb = V.Awet area

Qkeb =V. (bdoor width).( hopening)
472 m? /sec =2.3 m/sec. (hopening)

h opening height =4.72 m? /sec: 2.3 m/sec
h opening height =2.05m

h opening height =2.05 m? /sec: 1.65 m

h opening height =12m

From the calculation results, it is concluded that 2 intake doors for 1 harvest (115 days)
require a door opening height of 1.2 m.

CONCLUSION

The results of rainfall data forecasting using the Holt-Winters exponential smoothing
model multiplicative method produce fairly good predictions. This is evidenced by the results
of the highest rainfall data of 220 mm - 224 mm which produces a maximum water volume
in the reservoir of 213,400,000 liters -217,280,000 liters/month during 2024-2026 with a
MAPE error value of 15.8%. Based on the information from the results, intake gate 1 has an
opening height of 0.37 m for 115 days for 1 harvest season with an agricultural land area of
231.5 ha. While intake gate 2 has an opening height of 1.2 m for 1 harvest season with an area
of 1137.5 ha. Limitations of calculations in discussing height inner door openingThis article
intentionally does not relate to elevation, either on land, channels, or the base of the intake
door. This is due to the lack of coverage of the problem which ultimately distorts the focus
because the discussion will be more complex.

Journal of Innovation Research and Knowledge ISSN 2798-3471 (Cetak)
ISSN 2798-3641 (Online)



5339

o JIRK
O Slnta@ Journal of Innovation Research and Knowledge
P Vol.4, No.7, Desember 2024

ACKNOWLEDGEMENT

Special thanks are expressed to all parties who have helped achieve the objectives of

this research, especially to the Gresik district water public works office, supervisors, and
experts who cannot all be mentioned here.

REFERENCES

[1]

[2]

[10]

[11]

Agricultural Research and Development Agency. 2020. Seeds are the Key. Jakarta.
http://www .litbang.pertanian.go.id /info-aktual /3962 /. [December 20, 2020]. (2021)
Reservoir Sedimentation.

Aini, AN, Intan, PK, & Ulinnuha, N. (2022). “Prediction of Average Monthly Rainfall in
Pasuruan Using the Holt-Winters Exponential Smoothing Method”. JRST (Journal of
Science and Technology Research), 5(2), 117.

Angel Novita Tri Lara Atica, Gusfan Halik, Saifurridzal.(2022). Rainfall Prediction Using
CHIRPS and PERSIANN-CDR Satellite Rainfall Data in Bedadung Watershed, Jember
Regency. Journal of Water Resources Engineering. Volume 2. No. 2 pp. 69-80. DOI
10.56860/jtsda.v2i2.36

D. Desmonda, T. Tursina, dan M. A. Irwansyah, “Prediksi Besaran Curah Hujan
Menggunakan Metode Fuzzy Time Series,” ]. Sist. dan Teknol. Inf,, vol. 6, no. 4, hal. 141,
2018, doi: 10.26418/justin.v6i4.27036.

Desvina, A. P., & Ratnawati. (2014). Penerapan Model Vector Autoregressive (VAR)
Untuk Peramalan Curah Hujan Kota Pekanbaru. Jurnal Sains, Teknologi Dan Industri,
11(2),151-159.

E. M. Manihuruk, H. Harianto, and N. Kusnadi, “Analisis Faktor Yang Memengaruhi
Petani Memilih Pola Tanam Ubi Kayu Serta Efisiensi Teknis Di Kabupaten Lampung
Tengah,” ]. AGRISEP Kaji. Masal. Sos. Ekon. Pertan. dan Agribisnis, vol. 17, no. 2, pp. 139-
150, 2018, doi: 10.31186/jagrisep.17.2.139-150.

E. Pujiati, D. Yuniarti, and R. Goejantoro, “Forecasting Using Brown’s Double
Exponential Smoothing Method (Case Study: Consumer Price Index (CPI) of Samarinda
City),” ]. Exponential, vol. 7, no. 1, pp. 33-40, 2016.

F. Prawaka, A. Zakaria, and S. Tugiono, “Analysis of Missing Rainfall Data Using Normal
Ratio Method, Inversed Square Distance, and Algebraic Average Method (Case Study of
Rainfall of Several Rainfall Stations in Bandar Lampung Area),” J. Civil Engineering and
Design, vol. 4, no. 3, pp. 397- 406, 2016.

HDES Sinaga and N. Irawati, “Comparison of Double Moving Average with Double
Exponential Smoothing in Forecasting Medical Consumables,” Jurteksi (Journal of
Technology and Information Systems), vol. IV, no. 2, pp. 197-204, 2018.

IGW Sena, JW Dillak, P. Leunupun, and AJ Santoso, (2020). Predicting rainfall intensity
using Naive Bayes and Information Gain methods (case study: Sleman Regency). ] Phys.
Conf. Ser. 1577(1), doi: 10.1088/1742-6596/1577/1/012011.

Kementerian Pekerjaan Umum, Direktorat Jenderal Sumber Daya Air, Direktorat Irigasi
dan Rawa, Standar Perencanaan Irigasi, Kriteria Perencanaan Bagian Saluran, KP - 03 ;
2013. Direktur Jenderal Sumber Daya Air; Jakarta.

ISSN 2798-3471 (Cetak) Journal of Innovation Research and Knowledge
ISSN 2798-3641 (Online)



5340

JIRK -
Journal of Innovation Research and Knowledge Cl y Slntae
Vol.4, No.7, Desember 2024 Gas

[12] L. J. Sinay and S. N. Aulele. 2015. Rainfall and Number of Rainy Days Prediction in
Ambon Island using Vector Autoregression Model. International Seminar Basic Science.
Ambon

[13] Luthfiarta, A., Febriyanto, A., Lestiawan, H., & Wicaksono, W. (2020). Analisa Prakiraan
Cuaca dengan Parameter Suhu, Kelembaban, Tekanan Udara, dan Kecepatan Angin
Menggunakan Regresi Linear Berganda. JOINS (Journal of Information System), 5(1),
10-17. https://doi.org/10.33633/joins.v5i1.2760

[14] Musfiroh et al. (2023). Application of Principal Component Analysis (PCA) and Long
Short-Term Memory (LSTM) Methods in Predicting Daily Rainfall Prediction. Building
of Informatics, Technology and Science (BITS) Volume 5, No 1, pp. 1-11 ISSN 2684-
8910 (print media) ISSN 2685-3310 (online media) DOI 10.47065 /bits.v5i1.3114

[15] Perdana, DA, Zakaria, A., and Sumiharn, 2015. Synthetic Modeling Study of Daily
Rainfall at Several Rainfall Stations in Pringsewu Regency. Jrsdd, 3 (1), 45-56

[16] Prawaka, F., Zakaria, A., and Tugiono, S., 2016. Analysis of Missing Rainfall Data Using
the Normal Ratio, Inversed Square Distance, and Algebraic Average Methods (Case
Study of Rainfall at Several Rainfall Stations in the Bandar Lampung Area)

[17] R.Utamiand S. Atmojo, “Perbandingan Metode Holt Exponential Smoothing dan Winter
Exponential Smoothing Untuk Peramalan Penjualan Souvenir,” ]. [Im. Teknol. Inf. Asia,
vol. 11, no. 2, pp. 123-130, 2017.

[18] S. Putramulyo and S. Alaa, “Monthly Rainfall Prediction in Samarinda City Using
Regression Equation with Temperature and Humidity Data Predictors,” Eig. Math. J., vol.
2,no. 2, pp. 13-16, 2018.

[19] Safitri, T., Dwidayati, N., & Sugiman. (2017). Perbandingan Peramalan Menggunakan
Metode Exponential Smoothing Holt-Winters dan Arima. UNNES Journal Of
Mathematics, 6(1), 48-58.

[20] SF Hilmi and E. Nurjani, “The Relationship between Rainfall Variability and Flood
Occurrence in Bandung Area,” ]. Bumi Indones., vol. 8, no. 4, pp. 1-11, 2019.

[21] Sisinggih, D., Wahyuni, S., Nugroho, R., Hidayat, F., & Rahman, K.I. (2020). Sediment
transport functions in HEC-RAS 4.0 and their evaluation using data from sediment
flushing of Wlingi reservoir - Indonesia. Prosiding IOP Conference Series: Earth and
Environmental Science, Volume 437, The 3rd International Conference of Water.
Resources Development and Environmental Protection 12-13 October 2019, Malang.
doi:10.1088/1755-1315/437/1/012014.

[22] SNI, 19-6728.1-2002 (2002) Penyusunan Neraca Sumber Daya. Indonesia: Standar.
Nasional Indonesia.

[23] Sri Dewi SS (2019) Rainfall Calculation Information System. Final Project, Diploma III
Telecommunication Technology, Telkom University, Bandung

[24] Sun, H.,, Wang, S., & Hao, X. (2017). An improved analytic hierarchy process method for
the evaluation of agricultural water management in irrigation districts of northern
China. Agricultural Water Management, 179, 324-337.

[25] Tiurma ES, Eben OZ, Estetika Z. (2023). Reliable Discharge Analysis (Case Study on
Parmongan II PLTM). CONSTRUCT: Civil Engineering Journal Vol. 2, No. 2, pp. 13-24.

[26] Triatmojo, B., 1998. Applied Hydrology. Yogyakarta: Beta Offset.

Journal of Innovation Research and Knowledge ISSN 2798-3471 (Cetak)
ISSN 2798-3641 (Online)



5341

o JIRK
O Slnta@ Journal of Innovation Research and Knowledge
P Vol.4, No.7, Desember 2024

[27] Tukidi. 2007. Meteorology and Climatology. Semarang: Department of Geography FIS
UNNES

[28] Wei, W.S. 1994. Time Series Analysis: Univariate and Multivariate. Method. New York:
Addison Wesley Publishing Company

[29] Yasar, M., Siwar, C., & Firdaus, RR (2015). Assessing paddy farming sustainability in the
Northern Terengganu integrated agricultural development area (IADA KETARA): A
structural equation modeling approach. Pacific Science Review B: Humanities and
Social Sciences, 1(2), 71-75.

[30] Yonida, Arinda Dwi (2018), Kondisi Lahan Pertanian Indonesia, Agribisnis. Universitas
Gajah Mada, Yogyakarta, https://farming.id/.

ISSN 2798-3471 (Cetak) Journal of Innovation Research and Knowledge
ISSN 2798-3641 (Online)



5342

JIRK s
Journal of Innovation Research and Knowledge C. y Slnta@
Vol.4, No.7, Desember 2024 Gas

THIS PAGE IS INTENTIONALLY LEFT BLANK

ISSN 2798-3471 (Cetak)

Journal of Innovation Research and Knowledge
ISSN 2798-3641 (Online)



