Flood Control Analysis in Kendari City by Low Impact Development (LID) Control Using the Personal
Computer Storm Water Management Model (PCSWMM) Software
Achmad Awal Notanda, Prof. Ir. Joko Sujono, M.Eng., Ph.D. ; Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA
TABLE OF CONTENTS

THESIS .o 1
HALAMAN PENGESAHAN .....cooiiiiiii s i
HALAMAN PERSETUJUAN ....ocoiiiiiiii i 11
HALAMAN PERNYATAAN L...oooiiiiiiiiii i v
ACKNOWLEDGEMENTS ..ottt A%
TABLE OF CONTENTS ...ttt vi
LIST OF TABLES ...ttt ix
LIST OF FIGURES ... ..ottt X
ABSTRACT ...t X1
CHAPTER I INTRODUCTION........cciiiiiiiiiiiiiiie i s 1
L1 Background .........coooiiiiiiiiiii e 1
1.2 Problem Identification..........cccoovuiiiiiiiiiiiciii 2
1.3 Research FOCUS.......ooiiiiiiicc e 2
1.4 Problem SCOPE .....eoiieeiiiiiiiieie et 2
1.5 Research Benefit ........ccocviiiiiiiiiiiciicc e 2
CHAPTER II LITERATURE REVIEW ......ooiiiiiiiiiiieiieee s 3
2.1 FloOd MItIGAtION. ...ueiiiiiiiiiieiiieic it 3
2.1.1 Structural MItIZAtION .......evviiiiiiiiii s 3
2.1.2  Non-structural MitIZatION........cciiviiiiiiiiiiiiii i 3

2.2 Water Flood Management ...........ccceviiiiiiiiiiiiiies s 3
2.2.1  Hydrologic Engineering Center - River Analysis System (HEC-RAS) ..... 3
2.2.2  Storm Water Management Model (SWMM) ... 4
2.2.3  Two-dimensional Unsteady Flow (TUFIOW) ........ccccoioiiiiiiniiciee 4
2.24  DELFT3D ..ottt 4
2.2.5  Personal Computer Storm Water Management Model (PCSWMM).......... 5

2.3 Urban Hydrology ....c.ccoeiiiiiiiiiiiiiiie s 5
2.3.1  Hydrologic modelling in urban areas............cccooueviriiiieiiniciieiese e 5
2.3.2  Storm water management StrAtEZICS .........covrvverierririeriieiinire e 5

2.4 FloOd MItI@AtION. ...ueiiiiiiiiiieiiicic e 6
2.4.1 Bio-1etention Cell ........ccoiiiiiiiiiicic e 6
242 RaAIN GATdEN ....ocuviiiiiiiieieeee s 6
243 GIEEN TOOT ..ot 7

Vi



Computer Storm Water Management Model (PCSWMM) Software
Achmad Awal Notanda, Prof. Ir. Joko Sujono, M.Eng., Ph.D. ; Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

244  Infiltration trench .......oocvoiiiiiic s 7
2.4.5  Permeable pavement .........ccccoiiiiiiiiiiiiiie s 8
24.6  Rain barrel........ccoooiiiiiiiii 8
2.47  RoOTtOP diSCONNECTION ..vvviiiiiiiiiie it 8
2.4.8  VegetatiVe SWAlC ....ccvviiiiiiiiiie ittt 9

2.5 Previous ReSEarch .........cccooviiiiiiiiii e 9
CHAPTER III THEORETICAL FRAMEWORK .......ccciiiiiiiiiiiiiiciicsee e 11
3.1  Hydrologic ANALYSIS.....cccuiiviiieiiiiiiiieiii et 11
3.1.1 Design rainfall. ..o 11
3.1.2  Hourly rainfall distribution pattern .............cccoeverieierieniieninesecesee e 12

3.2 Water Flood Management ............cccveiviiiieniiniie s 13
3.3 Rain Garden Design .......cccciiiiiiiiiiiiiiiii i 14
CHAPTER IV METHODOLOGY ....cccviiiiiiiiiiiini i 16
4.1 SHUAY AT@A...oiiiiiiiiiic 16
4.2 Data COllECHION. .....eeiiiiiiiiieieee et 16
4.2.1 Spatial data.........ccooeiiiii s 16
4.2.2  HydrologiC data..........ccceiiriiiiiiiiiiicieee e 17
4.2.3  Hydraulics data ..........ccoiiiiiiiii e 17

4.3 FIOWCRAIT. ..ot 17
4.4 Hydrologic ANALYSIS........ccoiiiiiiiiiiiiiii i 19
4.4.1  Designrainfall..........cccooiiiiiiiiiiiiiii 19
4.4.2  Hourly rainfall distribution pattern...........ccccceviiiieiiiniiiniiniccs 19

4.5  Computational Method............ccooiiiiiiiiii e 19
4.5.1 Surface runoff .........ooii i 19
4.5.2  FLOW TOULING....curiiiiiiii e 20
4.53  INFIrAtION ..ooveiiiic e 21

4.6 Hydraulic Model ..o 23
4.6.1  EXiSting flood.......c.oooiiiiiiiiiiii e 23
4.6.2  Model error evaluation..........c.coevuiiiiiiiiiiic e 27
4.6.3  Water flood management .............ccueviriiiieiiniiiiee e 27
CHAPTER V RESULTS AND DISCUSSION .....cooiiiiiiiiiiieiieisee e 31
5.1  Hydrologic ANAlYSIS.......ciiviiiiiiiieiiesieiee e 31
5.1.1 Rainfall data.........cccooiiiiii 31
5.1.2  Design rainfall.......ccccooiiiiiiiiiiii i 31

Vii

Flood Control Analysis in Kendari City by Low Impact Development (LID) Control Using the Personal



Flood Control Analysis in Kendari City by Low Impact Development (LID) Control Using the Personal
Computer Storm Water Management Model (PCSWMM) Software
Achmad Awal Notanda, Prof. Ir. Joko Sujono, M.Eng., Ph.D. ; Dr. Ir. Istiarto, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

5.1.3  Rainfall distribution pattern ...........ccocereeiieiinieiie e 32

5.2 Hydraulic Model ........ccooviiiiiiiiiiiicc e 33
5.2.1 EXIStING T100d. .. .ciiiiiiiiiiiie s 33
5.2.2  Clibration and validation model ............ccccociiiiiiiiiiii, 36
523  Advanced model ..ot 38
CHAPTER VI CONCLUSION AND SUGGESTIONS.......ccoiiiiiiiiiriieieneeseenie e 43
0.1 CONCIUSION. ...ttt ettt be e e et e naneenns 43
0.2 SUZEESHIONS ..eovveiuiiiiiiiiieiti ettt b e 43
REFERENCES ...ttt sttt s be e nnee s 44
APPENDICES ...ttt ettt b et e sre e beearee s 47

viii



