
i 
 

EFFECTIVITY ANALYSIS ON RETENTION BASIN IN CAMPUS TWO 

MUHAMMADIYAH UNIVERSITY OF SURAKARTA FOR REDUCING 

THE FLOOD DISCHARGE  

COVER 

Final Project 

 

To Achieve the Requirement of  

Civil Engineering Bachelor Degree 

 

 

 

 

 

 

 

 

 
 

 

Submitted by : 

Luqyanachandra Irfan Yumna 

D 10A 163 004 

 

 

CIVIL ENGINEERING DEPARTMENT 

FACULTY OF ENGINEERING 

UNIVERSITAS MUHAMMADIYAH SURAKARTA 

2020 

 





luqyanachandra@outlook.com
Typewritten text
14th December 2020



iv 
 

 

ORIGINALLY STATEMENT OF FINAL PROJECT 

Bismillahirrahmanirrahim 

The undersigned below: 

Name   : LUQYANACHANDRA IRFAN YUMNA 

NIM   : D 10A 163 004 

Faculty/Program : ENGINEERING/CIVIL ENGINEERING 

Type   : FINAL PROJECT 

Title   : EFFECTIVITY ANALYSIS ON RETENTION BASIN IN  

  CAMPUS TWO MUHAMMADIYAH UNIVERSITY  

  OF SURAKARTA FOR REDUCING THE FLOOD 

  DISCHARGE  

Declare that the final project I created and submitted is my own work, except 
for excerpts and summaries which I have described. If in the future it can be proven 
that the final project is the result of plagiarism, then I am willing to accept any 
punishment from Engineering Faculty, Civil Engineering Department, 
Muhammadiyah University of Surakarta or degree and diploma given by 
Muhammadiyah University of Surakarta will be cancelled. 

Thus I make this statement with truth without any element of coercion from 
any party,  

Surakarta, 14 Desember 2020 

Statement by    

 

 

 

Luqyanachandra Irfan Yumna 

 

  



v 
 

 

MOTTO 
 

“Semua sudah ada waktunya, tinggal kita yang berusaha dan berdoa” 

-Luqyanachandra Irfan Yumna- 

“Tidak usah terburu-buru mengejar sesuatu, nikmatilah perjalanannya, hingga bisa 

mengambil tiap pelajarannya” 

-Luqyanahandra Irfan Yumna- 

“Setiap kegagalan dapat berubah menjadi rasa syukur” 

-Greatmind- 

“If Allah is all you have, Then you have all you need” 

-Islamify- 

“Janganlah kamu bersikap lemah dan janganlah pula kamu bersedih hati, padahal 

kamulah orang orang yang paling tinggi derajatnya jika kamu beriman” 

-Al-Imran:139- 

“Allah tidak membebani seseorang itu melainkan sesuai dengan kesanggupannya” 

-Al-Baqarah:286- 

  



vi 
 

DEDICATION 

I dedicated this Final project to My beloved family, Mrs. Erma and Mr. Aminudin 
my little brother Nanda. All of my best friends and my special person. 

 

 

 

  



vii 
 

FOREWORD 
 

 السلامعليکمورحمةااللهوبرگاته

Alhamdulillah, the authors say, by the grace of ALLAH SWT author can 

complete the preparation of author final project with the title " Effectivity Analysis 

on Retention Basin in Campus Two Muhammadiyah University of Surakarta for 

Reducing The Flood Discharge " as one of the requirements to get a bachelor of 

engineering degree at the Muhammadiyah University of Surakarta 

With the completion of this final project proposal, the author would like to 

thank: 

1. Mr. M. Solikin, S.T., M.T., Ph.D as Head of Civil Engineering Study 

Program at Muhammadiyah University Surakarta. 

2. Mr. Ir. H. Isnugroho, CES. as Final Project Advisor. 

3. Mr. Gurawan Djati W, S.T., M.Eng. and Mr. Ir. Achmad Karim Fatchan as 

Final Project Examiner. 

4. All lecturers in Civil Engineering Department, Muhammadiyah University 

of Surakarta thanks for the guidance and the knowledge given to me. 

5. My eloved little Family, Mrs. Erma, Mr. Aminudin, little brother Nanda and 

the entire family of author who always provide support to the author in 

completing this final project.  

6. Pulung Harisyang, Wayan Budi Darma, Alfi Amalia Safrisuryani, Norma 

Wihdatun Nikmah who has helped and accompanied the author in 

completing the writing of this final project. 

7. PB Sehat Members thank you for all beautiful and fun time to keep author 

healthy and invited playing badminton when the author stuck working on 

this final project. 

8. Dolan Setu Members thank you for all beautiful and fun  vacation at Dieng 

and Yogyakarta when the author stuck working on this final project. 

9. Dewi Andriyani thank you for all encouragement, accompanied and support 

the author in completing this final project.  



viii 
 

10. All my friend of Civil Engineering, especially in International and Double 

Degree program, thank you for a various experience at UMS. 

11. All parties that cannot be mentioned one by one who has helped for 

accomplishing this final project. 

There is no ivory that is not cracked, as well as writing this final 

assignment, the author believes that this writing is far from perfect. Therefore, the 

author expects constructive criticism and suggestions to perfect this thesis. Finally, 

the authors hope that this final project proposal can be useful to the reader. 

 والسلامعايكمورحمةااللهوبرکاته

 

Surakarta, 14 Desember 2020 

 

 

Author 

  



ix 
 

TABLE OF CONTENT 
COVER .................................................................................................................... i 

APPROVAL SHEET .............................................................................................. ii 

ORIGINALLY STATEMENT OF FINAL PROJECT ......................................... iv 

MOTTO .................................................................................................................. v 

DEDICATION ....................................................................................................... vi 

FOREWORD ........................................................................................................ vii 

TABLE OF CONTENT ......................................................................................... ix 

LIST OF TABLE ................................................................................................... xi 

LIST OF FIGURE ................................................................................................. xii 

LIST OF APPENDIX .......................................................................................... xiii 

CHAPTER I  INTRODUCTION ............................................................................ 1 

A. Background ............................................................................................... 1 

B. Problem Formulation ................................................................................ 2 

C. Research Purpose ...................................................................................... 2 

D. Problem Limitation ................................................................................... 2 

E. Research Benefit ....................................................................................... 2 

F. Similar Research ....................................................................................... 3 

CHAPTER II LITERATURE REVIEW ............................................................... 11 

CHAPTER III BASIC THEORY.......................................................................... 13 

A. Hydrological Cycle ................................................................................. 13 

B. Retention Basin ....................................................................................... 14 

C. Rainfall Data Process .............................................................................. 16 

1. The Average Height Method .................................................................. 16 

2. The Thiessen Polygon Method ............................................................... 16 

3. Isohyet Method ....................................................................................... 17 

D. Frequency Analysis ................................................................................. 18 

E. Water Balance in Basin ........................................................................... 20 

CHAPTER IV RESEARCH METHOD ............................................................... 21 

A. Research Area ......................................................................................... 21 

B. Research Tools ........................................................................................ 21 



x 
 

C. Research Steps ........................................................................................ 21 

CHAPTER V ANALYSIS AND DISCUSSION .................................................. 25 

A. Research Area ......................................................................................... 25 

B. Rainfall Station ....................................................................................... 26 

C. Rainfall Data Analysis ............................................................................ 26 

D. Rainfall Frequency Analysis ................................................................... 29 

E. Data Normality Test ................................................................................ 32 

1. The Smirnov-Kolmogorov Test ............................................................. 32 

2. Chi-Square Test ...................................................................................... 33 

F. Rainfall Intensity Analysis ...................................................................... 36 

G. Flood Discharge Calculation................................................................... 38 

H. Flood Hydrograph ................................................................................... 44 

I. Calculating the Retention Basin Volume ................................................ 47 

CHAPTER VI CONCLUSION & SUGGESTION .............................................. 64 

A. Conclusion .............................................................................................. 64 

B. Suggestion ............................................................................................... 65 

REFERENCES ...................................................................................................... 66 

APPENDIX 

 

 

 

 

 

 

 

 

 

 

 

 



xi 
 

LIST OF TABLE 

Table III.1. Terms of Use for Frequency Analysis ................................................ 19 

Table V.1. Value of R ............................................................................................ 28 

Table V.2. Pabelan Station Rainfall Data .............................................................. 29 

Table V.3. Calculation of Rainfall Statistics in Pabelan Rainfall Station .............. 30 

Table V.4. Calculation of Rainfall Distribution Statistical Parameters ................. 30 

Table V.5. Statistical Calculation (Log) of Rainfall in Pabelan Rain Station........ 31 

Table V.6. Calculation of Rainfall Distribution Statistical Parameters ................. 31 

Table V.7. Pabelan Station Distribution Test Results ............................................ 32 

Table V.8. Table of 2Cr Value ............................................................................. 35 

Table V.9. Calculation of 2Cr Value at Pabelan Rainfall Station ........................ 36 

Table V.10 K Value on Log Pearson Type III Distribution ................................... 37 

Table V.11. Interpolation K Value ......................................................................... 37 

Table V.12. Value of Runoff Coefficient............................................................... 39 

Table V.13. Coefficient of Runoff at Study Area .................................................. 40 

Table V.14  Hourly Rainfall Intensity.................................................................... 41 

Table V.15. ABM ................................................................................................... 42 

Table V.16  Effective Rainfall Intensity ................................................................ 43 

Table V.17  Flood Discharge ................................................................................. 44 

Table V.18  Flood Hydrograph .............................................................................. 45 

Table V.19  Manning Coefficient .......................................................................... 49 

Table V.20  Water Balance .................................................................................... 52 

Table V.21 Water Balance with Sill Modification................................................. 56 

Table V.22 Water Balance with Decreasing The elevation of the Sill Level ........ 60 

 

 

  



xii 
 

LIST OF FIGURE 

Figure III.1. Hydrological Cycle ............................................................................ 14 

Figure III.2. Detention Basin and Retention Basin located in Bodies  

Channel or River ............................................................................... 15 

Figure III.3. Polygon Thiessen ............................................................................... 16 

Figure III.4. Isohyet Method .................................................................................. 17 

Figure III.5. Water Balance .................................................................................... 20 

Figure IV.1. Research Area .................................................................................... 21 

Figure IV.2. Research Flowchart ........................................................................... 24 

Figure V.1. Research Area ..................................................................................... 25 

Figure V.2. Rainfall Station ................................................................................... 26 

Figure V.3. Reliability Test .................................................................................... 27 

Figure V.4. Smirnov-Kolmogorov Test at Pabelan Station ................................... 33 

Figure V.5. Graph of Hourly Rainfall Intensity with ABM ................................... 42 

Figure V.6  Flood Hydrograph ............................................................................... 44 

Figure V.7. Elevation of Retention Basin .............................................................. 47 

 

 

  



xiii 
 

LIST OF APPENDIX 
 

Appendix 1. Data of Pabelan Rainfall Station 

Appendix 2. Data of Nepen Rainfall Station 

Appendix 3. Consultation Sheet of Final Project 


