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ABSTRACT 

Every region in Indonesia, especially those around rivers that develop to urban areas is always faced with the 

problem of flooding in every rainy season. Flood disasters ranging from mild to large (flash floods) will have an impact on 

community activities and often result in property losses and even fatalities. To be able to anticipate the impact of flooding, 

a method is needed to estimate the amount of flood discharge and the potential for overflow that will occur in the area 

around the river. One method that can be used is hydrological analysis and hydraulics simulations, where hydrological 

analysis will obtain the amount of flood discharge at each repeat event, while hydraulics simulations can obtain data on 

potential flood discharges that will inundate the area around the river if no prevention and control measures are taken good 

and measurable countermeasures. In this study, to determine the return flood discharge, the Nakayasu method was used 

with river characteristics according to the data obtained, while the hydraulics simulation used HECRAS software. The 

results of hydrological analysis and hydraulics simulations show that for a 10-year return flood discharge of 323.01 m
3
/s, 

there is the potential for an overflow of 14.5 km with an inundation area of 15,314 m
2
 and a flood discharge for a 20-year 

return period of 376.43 m
3
/s. potential for overflow along 14.6 km with inundation area of 17,441 m

2
. 
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1. INTRODUCTION 

Every region in Indonesia, especially those 

around rivers that develop to urban areas is always faced 

with the problem of flooding in every rainy season. Flood 

disasters ranging from mild to large (flash floods) will 

have an impact on community activities and often result in 

property losses and even fatalities. 

Flood is an event where land that is usually dry 

(not swampy area) becomes inundated by water, this is 

caused by high rainfall and the topography of the area in 

the form of lowlands to sunken areas. In addition, the 

occurrence of flooding can also be caused by overflow of 

surface water (runoff) and its volume exceeds the capacity 

of the drainage system or river flow system. The 

occurrence of floods is also caused by the low infiltration 

capacity of the soil, causing the soil to no longer be able to 

absorb water. Floods can occur due to rising water levels 

due to above normal rainfall, changes in temperature, 

broken embankments/dams, rapid snowmelt, and 

obstruction of water flow elsewhere (Ligal, 2008). 

Some efforts that can be made to reduce the 

impact of flooding in a watershed are to carry out 

reforestation activities (for the upstream part), 

normalization activities in order to increase the river's 

carrying capacity (for the middle part) and the 

construction of flood dams and retention ponds. (For 

downstream). 

Normalization activities in order to increase the 

river's capacity are usually relatively easy to carry out if 

the conditions on the right and left of the river are still 

sufficient for widening and deepening the river. 

 
 

Figure-1. Location of potential floods in the way 

Pisang watershed. 

 

For rivers that cross developing and urban areas, 

normalization activities in order to increase river capacity 

will experience difficulties and even cause more complex 

social problems, because in many places in urban areas 

people live right on the right and left sides of the river, not 

even a few who built buildings jutting into the river room. 

This research will be carried out at the Way Pisang River 

location which is administratively located in the South 

Lampung Regency, Lampung Province which has a 

classification of river segments as natural rivers, 

developing rivers and urban rivers. 
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2. METHOD 
To achieve the expected goals, this research will 

be carried out in several stages of implementation 

methods as follows” 

a) This research begins by conducting a literature study 

and literature review related to the subject in the 

research, so that novelty can be found in this study 

referring to the results of previous research; 

b) The next stage is the collection of secondary data in 

the form of: Hydrological data; Flood incident data; 

Watershed Map and River Length Map; Rain Post 

Location Map and Land Use Map. The data will be 

collected from relevant agencies that have the 

authority to manage the data; 

c) After secondary data collection activities are carried 

out, primary data collection will be carried out in the 

form of river situation measurement data, river 

longitudinal cross-section data and river cross-

sectional data based on the results of topographical 

measurements; 

d) Based on the primary and secondary data that have 

been collected, hydrological analysis and modeling 

will be carried out in the form of calculation and 

modeling of the design flood discharge for each return 

period of 10, 20, 50 and 100 years; 

e) The next stage of activity is to carry out modeling of 

the existing river capacity using the HEC-RAS 

program application based on the data parameters 

from hydrological analysis and modeling and river 

geometry measurement data. 

 

3. RESULT AND DISCUSSIONS 
 

a) Long of Way Pisang River 

Based on the results of data collection on the 

measurement of the Way Pisang River it is known that the 

Way Pisang River Length is 27.32 km. 

 

b) Area of Way Pisang Watershed 

Based on the results of data collection and 

measurements on the Way Pisang watershed map has an 

area of 155.34 km
2
. 

c) Land Use of Way Pisang Watershed 
Based on the map of the Way Pisang watershed 

in 2007 and 2019, the following types of land use can be 

identified: 

 

Table-1. Way Pisang Watershed Land Use in 2020. 
 

No Land Use Area (km
2
) % 

1 Thicket 1.04 0.67 

2 Forest 13.78 8.87 

3 Residential 5.37 3.46 

4 
Dry land agriculture 

/gardens 
125.79 80.98 

5 Sawah 9.35 6.02 

 Total 155.34 100 

 

 
 

Figure 2. Land use of way Pisang watershed. 

 

d) Rainfall Observation Post Around the Way 

Pisang Watershed 

Based on the results of data collection and 

analysis there are 4 (four) Rainfall Observation Posts 

around the Way Pisang watershed as can be seen in Table-

2 below. 

 

Table-2. Rainfall Observation Post around the Way Pisang Watershed. 
 

No Name of Post LS BT Data Availability 

1 PH030 - Klaten 5˚44’4.5562” 105˚41’33.0431” 2008-2020 

2 
PH 031 - 

Purwodadi 
5˚40’58.700” 105˚40’28.4000” 2008-2020 

3 R 021 - Pasuruhan 5˚44’42.500” 105˚40’35.3000” 2008-2020 

4 R 233 - Palas 5˚36’4.1000” 105˚41’44.8000” 2008-2020 

 

e) Distribution of Rain Observation Posts in the 

Way Pisang Watershed 

Based on the results of GIS analysis data, it can 

be seen the distribution of Rainfall Observation Post 

locations in the Way Pisang watershed as can be seen in 

Figure-3.  

f) Extent of Effect of Rain Observation Post on Way 

Pisang Watershed 

Based on the results of GIS analysis data 

collection, the area of influence of each Rainfall 

Observation Post in the Way Pisang watershed is as 

follows: 
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Figure-3. Map of the distribution of rain posts in the way 

Pisang watershed. 

Table-3. Extent of effect of rain observation post on Way 

Pisang watershed. 
 

No Name of Post Area (km
2
) % Area 

1 PH030 - Klaten 33.5 21.566 

2 PH 031 - Purwodadi 35.9 23.111 

3 R 021 - Pasuruhan 75.39 48.532 

4 R 233 - Palas 10.55 6.792 

 Total 155.34 100 

 

g) Way Pisang Surface Runoff Coefficient 

Based on the type of land cover in Way Pisang 

River Basin, it can be seen that the drainage coefficient 

values in the Way Pisang River Basin are as follows: 

 

Table-4. Runoff coefficient of way Pisang watershed in 2020. 
 

No 
Land 

Use 
Area (km

2
) % C L.C 

1 Forest 1.04 0.67 0.03 0.33 

2 Residential 13.78 8.87 0.5 8.09 

3 Rice fields 5.37 3.46 0.15 4.71 

4 Dry land agriculture / gardens 125.79 80.98 0.2 18.75 

5 Thicket 9.35 6.02 0.07 0.2226 

 Total 155.34 100  32.09 

 
C 

Average 
   0.207 

 

Table-5. Average flow coefficient based on the way Pisang land use land use in 2020. 
 

Period 
Runoff coefficient ( C ) 

2 5 10 20 25 50 100 Average 

Rain 0.701 0.579 0.527 0.487 0.480 0.452 0.430  

TGL 0.207 0.207 0.207 0.207 0.207 0.207 0.207  

Average 0.454 0.393 0.367 0.347 0.343 0.329 0.318 0.364 

 

h) Design Flood of the Way Pisang Watershed 
By using the Nakayasu unit hydrograph, it can be 

seen that the Way Pisang River Design Flood according to 

the time of return is as follows: 

 

 

 

 

 

 

 

 

 

 

 

Table-6. Way Pisang watershed design flood in 2020. 
 

Period 
Design Flood in 2020 

(m
3
/s) 

KU-2 year 186.87 

KU-5 year 269.77 

KU-10 year 323.01 

KU-20 year 376.43 

KU-25 year 388.13 

KU-50 year 435.12 

KU-100 year 480.58 
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Figure-4. Way Pisang watershed design flood in 2020. 

 

i) Way Pisang River Hydraulics Modeling 

The hydraulics modeling that will be carried out 

in this study is modeling using HEC-RAS software with 

the parameters used are river geometry data from 

topographic measurements and planned flood discharge 

parameters in accordance with the return calculations that 

have been calculated in the Plan Flood Discharge 

modeling in the previous discussion. 

 

 
 

Figure-5. Way Pisang river long section model. 

 

 
 

Figure-6. Way Pisang river cross section model. 

 

4. CONCLUSIONS 

The existing condition of the Way Pisang River 

in the planned flood discharge flow for Q10 years (323.01 

m
3
/s) experiences overflow/overtoping along 14.5 km, the 

average flood water level elevation is 1.05 m and the 

potential for inundation is 15,314 m
2
, while in the planned 

flood discharge flow for Q20 years ( 376.43 m
3
/s), the 

Way Pisang River section which experienced 

overflow/overtoping along 14.6 km with an average flood 

water level elevation of 1.19 m, potential for inundation of 

17,441 m
2
. 
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