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Abstract 

Pangururan Subdistrict in Samosir Regency requires rearranging its open land functions related to the meaning of the environment. From 

the civil engineering perspective, landslides can occur suddenly during the rainy season without being noticed by the people around the 

Pangururan sub-district, Samosir Regency. To realize this program, the community can add the function of the drainage channel into a 

mobile fish pond around the Pangururan Subdistrict, Samosir Regency, which still has a large area of land/settlements to become a running 

fish pond drainage channel. This can increase residents' income which is beneficial for the community around the drainage canal. In addition, 

the problem of overflowing water in the rainy season will be minimized. To implement this program, an analysis should be prepared in 

advance to evaluate the drainage channel that will function as a fish pond around Pangururan District, Samosir Regency. In line with the 

government's program in promoting and increasing the income of residents, the existing drainage channels should be utilized. Unproductive 

drainage channels can become productive drainage channels by cultivating freshwater fish along the drainage channel while simultaneously 

irrigating rice fields. Therefore, a wet section of the plan is made along 1000 meters where the condition of the drainage channel is planned 

according to the analysis. The depth of the drainage channel for running water fish ponds is 100 to 170 cm and the width of the top side 

from 100 cm to 150 cm, and the width of the sides below 100 cm. Based on the calculations, the first process that must be done is to first 

calculate the maximum planned rainfall, calculate the planned discharge, calculate the dimensions of the channel, and flood discharge 

(designated discharge), where QT = 0.278 x C x I x A = 6.69 m3/s at a speed of plan average flow. The flow velocity of the drainage 

channel is installed with a sluice so that the average velocity value is = 1/n R2/3 x S1/2 = 3.8 m/s, the cross-sectional area of a fish pond 

with a wet cross-section A = a x b = 1.904 m2, the cross-sectional area of the wet plan making fish ponds where the channel design 

discharge for fish ponds is QS = AS x V = 7.23 m3/s and the calculation of sluice gates with a width of 50 cm and a height of 170 cm for 

fish pond water with Q = (u x b x a z.9.2  ) x 3 of 10.8 m/s. 
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1. Introduction 

Drainage channels are crucial for agriculture life, particularly in the fisheries sector. Aside from being the water distribution tool, the role 

of drainage channels is inevitable for the survival of the living things around [1]. Adequate water availability is important in the process of 

making drainage channels, where drainage channels can function as running water fish ponds, particularly in the subdistrict of Pangururan, 

Samosir Regency [2]. The drainage channel area in Pangururan District, Samosir Regency can produce by utilizing drainage channels as 

mobile water fish cultivation for residents [3]. It can also be an additional tourist attraction if it is well organized, and will be an example 

for other areas around Samosir Regency [4]. 

The existing drainage in Pangururan Sub-district, Samosir Regency, needs to be reorganized because most of it is not functioning due to 

garbage and weeds piled up in the drainage canal [5] [6] [7]. From a civil engineering point of view, this drainage problem can lead to 

sudden flooding and landslides during the rainy season due to the water limit on the ground and garbage or weeds in the drainage canal. 

The community is unaware of this potential danger, so it is necessary to carry out socialization and rearrangement of drainage channels 

around the Toba Samosir Regency [5] [8]. With the rearrangement, the drainage canal can also function as a running water fish pond under 

the regulations of the local environmental service [9]. Most of the drainage channels are not utilized properly because the drains are full of 

garbage and weeds [10]. This condition is the potential to cause flooding during the rainy season [11] [12]. Thus, it is necessary to review 

the drainage system by carrying out a hydraulic system or by analyzing the channel and calculating the water flow. The analysis includes 

the flow velocity and water demand in the drainage channel when it was utilized as a fish pond [13]. 
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2. Literature Review  

Drainage is a water structure, which in its planning and implementation involves various supporting disciplines, such as hydrology, hy-

draulics, irrigation, river engineering, foundations, soil mechanics, and environmental engineering to analyze the environmental impacts 

of the drainage development [14] [15]. 

 

2.1 Hydrological Analysis 

a. The steps in the analysis of the planned discharge are as follows: 37s  27s 

b. Determine the watershed (DAS) along with its area and the STA measuring rain in the vicinity. 

c. Determine the area of influence of rain gauge stations. 

d. Determine the maximum rainfall each year from the existing rainfall data. 

e. Analyzing the planned rainfall with a return period of T years. 

f. Calculating the planned flood discharge based on the amount of rainfall planned above in the return period of T years. 

g. Calculate the mainstay discharge which is the minimum river flow used for irrigation purposes. 

h. Calculate the water needs in the fields needed for plants. 

i. Calculating the water balance which is the ratio between the available water discharge and the water required for irrigation purposes 

 

2.2 Synthetic Unit Hydrology (HSS) Gamma I 
Synthetic Unit Hydrograph (HSS) Gamma I ordinary used to measure flood discharge with parameters appropriate to the conditions in 

Indonesia [16] [17]. The parameters are: 

a. Source frequency (SN), which is the ratio between the number of shares of first-level rivers with the total shares of rivers of all levels. 

b. Width factor (WF), which is the ratio between the width of the watershed measured at a point on the river which is 0.751, with the 

width of the watershed measured at a point on the river which is 0.251, from the hydrometric station. 

c. Source factor (SF), which is the ratio between the total length of the first-level river and the total length of the rivers of all levels. 

d. Upstream watershed area (RUA), which is the ratio between the watershed area measured upstream of the line drawn perpendicular to 

the connecting line between the hydrometric station and the point closest to the center of gravity of the watershed, passing through that 

point. 

e. Number of river confluences (JN), namely the number of river confluences in the watershed 

f. Drainage network density (D), which is the total length of the river at all levels per unit area of the watershed. 

g. Symmetry factor (SIM), which is the product of the width factor (WF) and the upstream watershed area. 

The unit hydrograph is given with four main variables, namely rise time (TR), peak discharge (QP), base time (TB), and storage coefficient 

(k). The equations used. 

 

2.2 Determination of Planned Flood Discharge 
The selection of flood plans for water structures is a problem that relies on a statistical analysis of the sequence of flood events in the form 

of water discharge in rivers and rain. Selection of an analytical technique, the determination of the flood plan depends on the available data 

and the type of water structure to be built [18]. 

 

2.3 Regional Rainfall 
To obtain rainfall data, a measuring tool is needed, namely a rain gauge and a rain recorder. Rainfall data is obtained from stations around 

the drainage location where the rain stations is included in the watershed [19]. 

 

2.4 Water Demand Analysis 
According to the type, there are two kinds of understanding of water needs [20], namely: 

a. Water needs for plants (consumptive Use) 

b. Percolation of water into the soil in a vertically downward direction, from an unsaturated layer. The amount of percolation is influenced 

by the properties of the soil, the depth of groundwater, and its root system. 

c. The magnitude of the crop coefficient. 

d. Effective Rainfall (Re) 

e. Water Demand for Land Treatment 

f. Water Demand For Growth 

 

2.5 Hydraulic Analysis of Drainage and Auxiliary Buildings 
The hydraulic analysis of the drainage channel includes the drainage channel itself and the door regulating the water level in the drainage 

channel and is under the purpose of the existing drainage channel around Pangururan District, Samosir Regency. The analysis starts from 

the primary channel analysis, Romijn door, and intake channel. Based on the intake channel, the elevation of the intake water level is 

identified and used as a reference in determining the height of the drainage channel crests around Pangururan District, Samosir Regency 

[7]. 

 

2.6 Selection of Drainage Channels 
Factors to consider in selecting the type of drainage are [21]: 

a. The nature and strength of the subgrade. 

b. The type of material transported by the river. 

c. The condition/condition of the watershed in the upstream, middle and downstream areas. 

d. The maximum flood water level that has ever occurred. 

e. Ease of exploitation and maintenance. 
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f. Efficiency of implementation costs. 

 

Based on the topography located in hilly areas, the suitable drainage type can be determined for the existing drainage channels.  The 

drainage channel functions during the rainy season and dry season, that flows through the drainage channel while functioning. become a 

running water fish pond. By the proper analysis, its multi-functions will run successfully [14]. 

The existing drainage channel around Pangururan District, Samosir Regency can be run, which is a construction building that still functions 

to raise the water level of the drainage channel to irrigate rice fields or become a running water fish pond [22]. 

 

2.7 Selection of Locations for Drainage Channels for Fish Ponds 
The determining factors in the selection of drainage locations are [14]: 

a. The topography of the area to be irrigated is such that the entire plan area is irrigated by gravity. 

b. Placement of the proper location of the drainage channel in terms of hydraulics. The transportation of garbage and wild plants to the 

intake is not disturbed to ensure the water level in the drainage channel is maintained. 

c. To ensure a smooth flow into the intake, one of the conditions is that the drainage channel must be located at the outer bend of the 

stream or in a straight river section. The placement of drainage in the inner bend of the stream should be avoided. 

d. Drainage channels should be placed in a location where the foundation soil is good enough so that the building will be stable. 

 

2.8 Discharge Meter 
The parameters in determining the selection of the discharge measuring device are as follows: 

The suitability of the building for discharge measurement purposes. 

a. Measurement accuracy in the field. 

b. Sturdy, simple and economical building. 

c. The debit formula is simple and precise. 

d. Easy exploitation and reading. 

e. Easy and inexpensive maintenance. 

f. Suitable for local conditions and acceptable to farmers 

 

2.9 Romijn Measuring Instruments 
This gauge is used in front of the intake channel building. This measuring instrument also functions to regulate and measure the discharge 

as well as the primary channel door [23]. 

 
Fig 1. Romijn  Measuring Tool 

2.10 Water Level Barrier Door 
The water level barrier door should not be disturbed as long as the water level remains stable. If there is an overflow, the flow at the door 

should not sink. The decrease in flow velocity will result in a decrease in water capacity along the drainage channel, so it is necessary to 

increase the water level in the drainage channel so that the flow does not decrease. Thus, it is necessary to make a slope of the channel that 

allows for easy water transportation to keep running well [24]. 

 

2.11 Preparation phase 
The preparation stage is a series of activities before starting data collection and processing. At this early stage, the important things that 

must be done need to be arranged so that activities are structured, coordinated, and get results as planned. 

The stages include: 

a. List the agencies that will be used as resource persons. 

b. Survey the location to get an overview of conditions in the field. 

c. Procurement of administrative requirements. 

d. Determine data requirements. 

e. Literature study on problems related to drainage and its facilities and irrigation networks. 

3. Method 
3.1 Data Collection Phase 
In the planning process, careful analysis is required. The more complex the problems faced, the more complex the analysis will be. In 

preparing a good analysis, adequate data, basic concept theory, and tools are needed. The data used as reference material in the implemen-

tation and preparation of this final report can be classified into two categories, namely: 

a. Secondary Data 
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Secondary data is supporting data used in the process of making and compiling this Final Project Proposal. This secondary data is 

obtained from related agencies both from around the activity location and other places that support these activities. 

b. Primary Data 

Primary data is data obtained from the location of the development plan and survey results that are directly used as a source in building 

design. 

 

3.2 Data from Literature study 
This literature study needs to be considered in carrying out the activities based on existing theories, including problem-solving procedures. 

The first step that must be carried out is to collect data in the form of notebooks, books from previous studies, and other images that can 

be used as references in carrying out inventory survey work. 

The search on construction drawings (Asbuilt drawings) and building facilities that have been built can be obtained and is available at the 

Department of Public Works as well as on Projects within the Office in charge of the work location. 

 

3.3 Topographical Data 
a. Map of the location of the watershed (DAS) 

b. Contour map of Drainage location. 

Topographic data is used to determine field conditions around the Gandong watershed. The topographic map used is a topographic map of 

the location of activities on a scale of 1: 50,000. 

 

3.4 Hydrological Data 
a. Maximum and average rainfall data. 

b. Flood data. 

Hydrological data includes rainfall data, river discharge records, and water balances in areas that influence planning. This data must be 

homogeneous and independent and representative. 

Homogeneous data means that the data comes from the same population, in other words, the data collection station has never been moved 

and there are no other disturbances that could cause the nature of the data collected to be different. 

The data collected is in the form of rainfall data for at least 20 years. This data will be used in analyzing water demand, water availability, 

and the planned flood discharge. 

 

3.5 Climatological Data 
Climatological data consists of: 

a. Average relative humidity (%) 

b. Average duration of sunshine (%) 

c. Average monthly temperature (ºC) 

d. Average wind speed (m/sec) 

The climatological data used was taken from the station in the Jejeruk Irrigation Area service area. Climatological data is used to calculate 

water demand and availability (mainstream discharge). By identifying the climatological conditions of the area, the water needs can be 

determined. 

 

3.6 Soil Mechanics Data 
Groundwater level. 

Soil porosity. 

Soil bearing capacity. 

Soil cohesion. 

 

3.7 Additional data: 
a. Data on water demand that has been used for planning operations and distribution of water in the Region along the drainage channel 

concerned. 

b. Crop records (planted area) by season, type of crop (second crops, sugarcane, etc.), cropping intensity, and yield for the last five years 

(Source of data recorded) 

c. Other data on current status, constraints, and problems in Operation and Maintenance, as required for System Planning. 

 

 

3.8 Rainfall Plan Analysis 
Determination of rainfall data from the logger or estimator only gets rainfall at a certain point (point rainfall). If the area has several 

measuring devices or rainfall recorders, the average value should be taken as the area's rainfall value. The rainfall  area can be determined 

by several methods. 

 

3.9 Algebraic Average Method 
Calculation method by taking the arithmetic mean of rainfall measurements at rain stations in the area. 

 

3.10 Hydrological Analysis 
The hydrological analysis in the implementation of this work is more on the analysis of water availability and water demand. The purpose 

of this analysis is to determine the characteristics of rain, discharge, or water potential. 

 

3.11 Planned Flood Discharge Calculation 

3.11.1 Rainfall Data Analysis 
If the rainfall data is used in more than one rain station, there are several methods to calculate the rainfall, including: 
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a. Thiessen method 

b. Isohyet method 

c. Algebraic Average Method (Arithmetic Mean Method) The reference station used to fill in the missing data is the adjacent Rain Station 

and influences the watershed rainfall input. 

 

3.11.2 Dispersion Measurement 
Dispersion can not be separated from the magnitude of the degree of the distribution of variance around the average value. The methods 

for measuring dispersion include: 

a. Kurtosis Measurement 

b. Coefficient of Variation (CV) 

c. Standard Deviation (S) 

d. Skewness Coefficient (CS 

 

3.11.3 Selection of Distribution Type 
In choosing the type of distribution, there are several types of distribution often used, namely: 

a. Gumbel I . distribution 

b. Pearson Type III Log Distribution 

c. Normal Distribution 

d. Normal Log Distribution 

 

3.11.4 Distribution Alignment Test 
In this distribution alignment test, the Chi-square test is used to determine whether the probability distribution equation that has been 

selected represents the statistical distribution of the analyzed data sample. 

 

3.11.5 Rainfall Data Plot 
In plotting the data, the frequency distribution in the probability paper aims to match the data series with the selected distribution type, 

where the match can be seen with the equation of a line that forms a straight line. The plotting results can also be used to estimate a certain 

value from the new data obtained. 

 

3.12 Planned Flood Discharge Analysis 
There are several methods in determining the design flood discharge, namely: 

a. Rational Method. 

b. Haspers method. 

c. The FSR method of Java and Sumatra. 

 

3.13 Selection of Planned Flood Discharge 
Choose the design flood discharge from the calculation results. The greatest maximum flood value is taken from various methods with 

safety considerations [25]. 

 

3.14 Water Balance Calculation 
Water balance calculations are carried out to check whether the available water is sufficient to meet water needs. 

The main elements in the calculation of the water balance are: 

a. Water Demand Analysis 

The definition of water needs by type is divided into: 

1. Water needs for plants (Consumptive Use). Evapotranspiration, percolation, crop coefficient (Kc), effective rainfall (Re), water 

requirement for land cultivation, and water requirement for growth. 

2. The need for water for irrigation. 

Crop patterns, cropping planning, and irrigation efficiency. 

b. Mainstay Debit Analysis 

The mainstay discharge calculation aims to determine the area of rice fields to be irrigated. This calculation uses the water balance 

analysis method from Dr. F.J. Mock is based on data on rainfall, evapotranspiration, water balance on the ground surface, runoff, 

groundwater storage, and river flow. 

4. Results and Discussion 
4.1 Drainage Channel Data 
The research drainage channel data were obtained by direct observation and measurement in the field of the drainage channel in Pangururan 

District, Samosir Regency.  

 

4.2 Drainage location, structure, and length 
The field study is carried out in Pangururan District, Samosir Regency. The drainage found at the study site is secondary drainage with 

various lengths and widths of channels. 

 

4.3 Surface Condition  
Planning the drainage channel into a fish pond is carried out by conducting a direct evaluation in the field. It was found that the width and 

depth of the drainage channel did not match so it was necessary to carry out a temporary calculation of the channel, as described as follows: 

 



International Journal of Engineering, Science &Information Technology, 2 (2), 2022, pp. 118-128 123 

 

 
 Description: 

 L1 = Paved road 

 L2 = Sidewalk 

 L3 = Open land 

 

4.4 The difference in the height of the channel ground elevation 

 
4.5 Initial channel cross-sectional size 

 
 

4.6 Hydrological Data Analysis 
Average Maximum Daily Rain 

Based on the rainfall data in table 1, the average maximum rain (R) is calculated as follows: 

R = 




n

xi
 

 = 
10

5.2211
mm = 221.15 mm 

 

Rainfall intensity 

Calculation of rainfall intensity using the Mononobe formula, by following these steps. Calculation of standard deviation value. Based on 

the following table can be determined as follows: 

 

 

 

Table 1. Rainfall configuration to determine standard deviation 

Sd = 
( )

1
1

2

−

− =

n

RRi
n

i  = 
9

22,170955
 = 137,82 

Planned Rain  

Rainfall plan (Rr) is calculated by the E.J Gumbel method as follows. 

R r = R + k. Sd 

Where the value of k is the probability factor for Gumbel's extreme values and is obtained through calculations with the formula: 

K = 

n

nTr

S

YY −
 

The values of YTr, Yn and Sn for each period (T) years can be seen from table 1 and table 2. Thus, the Rr value is obtained as shown in 

the following table. 

Table 2. Results of planned rainfall calculation using the E.J Gumbel method: 
T R  

(mm) 

YTR Yn Sn k Sd k.Sd Rr 

5 221,15 1,5004 0,4952 0,9496 1,058 125,662 132,950 354,1 

10 221,15 2,2510 0,4952 0,9496 1,849 125,662 232,349 453,5 

25 221,15 3,1993 0,4952 0,9496 2,847 125,662 357,759 578,9 

50 221,15 3,9028 0,4952 0,9496 3,588 125,662 450,087 671,2 

100 221,15 4,6021 0,4952 0,9496 4,324 125,662 543,362 764,5 

 
Since the analyzed channel functions as a secondary channel, a 5 year return period are used, so R5 = 354.1 mm. 
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Concentration Time 

The concentration-timeTc) is calculated by the following formula. 

Tc = 0,0133 x L x i-0,6 

The value of i can be calculated using the equation: 

i = 

L

H

9,0

  

∆ = difference in elevation of the channel ground level 

∆ = t1 – t2 

 = 175 cm – 100 cm  

 = 75 cm 

Based on the field observation, the length of the channel is: 

 L = 1000 m 

where  i = 
10009,0

75.0

x
 

  = 0,00083 

Thus Tc  = 0,0133 x 1 x 0,00083-0,6 

 

Rainfall Intensity 

Rainfall intensity is calculated using the Mononobe formula: 

 I =  42
24

24

24









Tc

R
 

Table 3. Results of annual rainfall calculations 

N

o 

Year of 

Observation 

Rainfall 

Xi (mm) 

(Xi-

R) 

(Xi-R)2 

1 2012 223,5 2,350 5,53 

2 2013 279,0 57,85

0 

3346,62 

3 2014 91,0 -

130,150 

16939,02 

4 2015 270,0 48,85

0 

2386,32 

5 2016 203-,0 -

18,150 

329,43 

6 2017 158,0 -

63,150 

3987,92 

7 2018 98,0 -

123,150 
15156,92 

8 2019 214,0 -

221,150 

48907,32 

9 2020 500,0 278,8

50 

77757,32 

1

0 

2021 175,0 -

46,150 

2129,82 

 ∑ = 10 ∑Xi = 

2211,5 

 ∑ = 

170955,22  
Based on the results of previous calculations, the I is obtained as follows: 

 I =  32
24

24

24









Tc

R
 

  = 32
93843.0

24

24

1.354








 

  = 14.754 x 8.680 = 128.066 mm/hour 

 

Temporary Flood Discharge 

Calculation of the planned debit is carried out by following the steps: 

Determining the Flow Coefficient (C) 

Flow coefficient (C) is calculated using the formula: 

 C =  





=

=

n

i i

n

i ii

A

AC

1

1
 

Flow coefficient (C) is calculated by determining the flow coefficient (Ci) and drainage area (Ai) prior to the land use. In this case the 

coefficient is presented in Table 4. 

Table 4. Calculation of flow coefficient 

N Types of Land Use Ci Ai (km2) Ci.Ai 

1 Medium density settlement 0,5 0,120600 0,06030 

2 Paved road 0,7 0,001407 0,00098 

3 Sidewalk 0,7 0,001005 0,00070 

∑   0,123012 0,06198 

 

Based on the values contained in the table, the flow coefficient is determined as follows. 

 C =  
123012.0

06198.0
 = 0.56 
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Planned Discharge (Flood Discharge) 

Based on previeous data, the planned discharge (QT) is calculated using the following method. 

 QT  = 0,789 x C x I x A 

  = 0,789 x 0,56 x 128,066 x 0,123012  

  = 6,960 m3/sec 

 

Temporary Channel Data Analysis 

Wet cross-sectional area 

Based on Figure 1, the wet cross-sectional area channel is calculated as follows: 

Cross-section :  a = 120cm 

 b = 100 cm  

 t = 70%.100 cm = 70 

Width  A = 
2

)( tba +
 

 = 
2

7)100120( +
 

 = 7700 cm2  

 = 0,77 m2 

 

Wet Circumference 

Wet circumference of the channel (P) is calculated based on Figure 1:. 

Cross-section :  P  = b + 2S 

Where S = 
22 5100 +  

  = 100,12 cm 

 P = 100 + 2(100.12) 

  = 300.24 cm 

 

 

Hydraulics radius 

The following formula is used to calculate the hydraulic radius: 

 R = 
P

A
 

Based on the previous calculations the values of A and P have been obtained. Thus 

 R = 
24.300

7700
 = 25.646 cm 

Channel Base Slope 

Based on the previous calculation, the slope of the channel base is obtained by S = 0.0057 

Average Flow Speed 

The average flow velocity in the channel is calculated based on the Manning formula. 

Where :  V = 1/n R2/3 x S1/2 

 n  = 0,013 

Thus,  V = 1/0,013 x 0,256462/3 x 0,00571/2  

  = 2,34 m/sec 

 

Channel Debit 

The channel discharge is calculated using the following formula: 

QS = AS.V 

 = 0,77 m2 x 2.34 m/sec 

 = 1,80 m3/sec 

 

Temporary Calculation Results 

After the planned discharge and channel discharge are found, the channel discharge is examined versus the planned discharge. The results 

of the data analysis reveals: 

QT = 0.789 x C x I x x A 

 = 0,789 x 0,56 x 128,066 x 0,123012  

 = 6,69 m3/sec. 

QS = AS x V 

 = 0,77 m2 x 2.34 m/sec 

 = 1.80 m3/sec or  QT≥ QS 

Furthermore, based on these results, it can be concluded that the existing channel dimensions do not meet the standards. Therefore, the 

authors plan the dimensions for the channel as follows: 

 

Wet cross-sectional area 

The wet cross-sectional area of the channel is calculated as follows: 

Cross-section :  a  = 150cm 

 b  = 170 cm 
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 t  = 70% x 170 cm = 119 cm 

Width A  = 
( )

2

tba +
 

  = 
( )

2

119170150 +
 

  = 19040 cm2 = 1,904 m2 

 

Wet Circumference 

The wet circumference of the channel (P) is calculated as follows. 

Cross-section :  P  = b+2S 

where S  = 
22 5119 +  

  = 119,104 cm 

Thus, P  = 119 + 2(119,104) 

  = 357,208 cm 

 

Hydraulics radius 

The following formula is used to calculate the hydraulic radius,  

 R = 
P

A
 

Based on the previous calculations the values of A and P have been determined. Thus, 

 R = 
208.357

19040
 = 53,302 cm 

 

Channel Base Slope 

Based on the previous calculation, the slope of the channel base is obtained by S = 0.0057 

 

Flow Speed Average 

The average flow velocity in the channel is calculated based on the Manning formula. 

Where : V = 1/n R2/3 x S1/2 

 n  = 0,013 

Thus  V = 1/0,013 x 0,533022/3 x 0,00571/2  

  = 3,8 m/sec 

Channel Debit 

The channel discharge is calculated using the following formula: 

QS = AS x V 

 = 1,904 m2 x 3,8 m/sec = 7,23 m3/sec 

Final Calculation Results 

After the planned discharge and channel discharge are determined, the channel discharge is tested against the planned discharge. 

Based on data analysis : 

QT = 0,789 x C x I x A 

 = 0,789 x 0,56 x 128,066 x 0,123012 

 = 6,960 m3/det 

QS = AS x V 

 = 1,904 m2 x 3,8 m/sec = 7,23 m3/sec 

 = 7,23 m3/sec  or  QT  QS 

Therefore, based on results presented above, it can be concluded that the dimensions of the planned channel has met the standards 

 
Pool Gate Calculation Plan 

Drainage channels require sluice gates to control the water level of the pond during heavy rains and the dry season. Based on the calculation 

of the width of the building, the drainage channel can be used as a running water fish pond because the building taps water discharge so 

that it can meet the needs of drainage channels in the planned area. 

The planned door/intake width is calculated based on the maximum capacity of water demand, and the height and intake speed is calculated 

using an equation with the following calculation example: 

 Q = μ x b x a x zg2  

 

Where 

 Q = Planned wiretapping debit (m3/s) 

 M= Discharge coefficient 
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 B = Door opening width (m) 

 g = Acceleration due to gravity (m/s2) 

 z = Energy loss height (m) 

 a = Opening height (m) 

 
Based on the calculation results, it is identified that excess water discharges in the rainy season and water decreases in the dry season. 

Therefore, it is necessary to find a way so that the drainage canal can raise and remove excess water flow. An example calculation is 

presented below: 

Pmin = 0,50 m  

The taken value are: 

 z = 0.2 

 µ = 0.8 

Thus : 

 V = m. ( 2. g. z)0,5 

  = 0.8 x ( 2 x 9.8 x 0.2)0,5  

  = 1,5 m/sec 

If  a  = 0,76 m b = 3 m 

Therefore,  Q : = (u x b x a z.9.2 ) x 3 

 10,8 = (0,8 x 3 x 0,76 2.89.2 x ) x 3 

 10.8 = 10.8 

 

 

 

5. Conclusion  
In evaluating multi-function drainage channels, the calculating the highest rainfall in the rainy and dry seasons, calculating the planned 

discharge, calculating the dimensions of the channel, and flood discharge should be carried out. The result of analysis shows that QT = = 

0.789 x C x I x A = 6.69 m3/sec. The design average flow velocity has been calculated for a 1000 m long drainage channel with sluice 

gates to control the adequacy of pool water cubication. The average flow velocity is = 1/n R2/3 x S1/2 = 3.8 m/s, where the cross-sectional 

area for the construction of a fish pond with a wet cross-sectional area for fish pond drainage channels. 

 A = 
2

)( tba +
= 1.904 m2. 

The cross-section area of the wet plan for fish ponds has been planned in advance. The channel design discharge for the fish pond is QS = 

AS x V = 7.23 m3/sec and the calculation of the pond water level gate Q = (u x b x a z.9.2  ) x 3 is 10.8 m/s was appropriate. 
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