
vi 

 

TABLE OF CONTENTS 

 

TITLE PAGE ................................................................................................................... i 

APPROVAL PAGE ........................................................................................................ ii 

DECLARATION ........................................................................................................... iii 

ACKNOWLEDGMENT ................................................................................................ v 

TABLE OF CONTENTS .............................................................................................. vi 

LIST OF FIGURES ....................................................................................................... ix 

LIST OF TABLES ....................................................................................................... xiv 

LIST OF APPENDICES ............................................................................................. xvi 

ABBREVIATIONS ..................................................................................................... xvii 

ABSTRACT  ................................................................................................................... 1 

INTISARI  ................................................................................................................... 2 

CHAPTER 1 INTRODUCTION ................................................................................... 3 

1.1 Background ...................................................................................................... 3 

1.2 Statement of Problem ....................................................................................... 4 

1.3 Problem Formulation ........................................................................................ 5 

1.4 Research Objectives ......................................................................................... 5 

1.5 Scope and Limitations of Research .................................................................. 5 

1.6 Research Benefits ............................................................................................. 6 

CHAPTER 2 LITERATURE REVIEW ....................................................................... 7 

2.1 Hydrologic Cycle Processes ............................................................................. 7 

2.2 Runoff Processes .............................................................................................. 7 

2.3 The Related Previous Studies ........................................................................... 8 

2.4 Overview of Hydrologic Modelling ............................................................... 11 

2.4.1 Lumped Hydrologic Models .......................................................... 11 

2.4.2 Semi-Distributed Hydrologic Models ............................................ 12 

2.4.3 Distributed Hydrologic Models ..................................................... 12 

2.5 Overview of Event and Continuous Hydrologic Models ............................... 13 

2.6 Model Selection .............................................................................................. 13 

2.7 Surface Runoff Analysis with ModClark Model ........................................... 14 

2.8 Clark Unit Hydrograph Model ....................................................................... 16 

2.9 Gridded SCS Curve Number of Loss Model ................................................. 18 

Modeling of Event and Continuous Flow Hydrographs with WMS and HEC-HMS Using Ground and
Satellite
Rainfall Data Case Study in the Code and Gajahwong River Basin, Yogyakarta, Indonesia
Teng, Teu, Prof. Ir. Joko Sujono, M. Eng., Ph.D.; Ir. Rachmad Jayadi, M. Eng., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 

 

2.10 Soil Moisture Accounting of Loss Model ...................................................... 19 

2.11 Baseflow ......................................................................................................... 24 

CHAPTER 3 THEORETICAL BASE ........................................................................ 26 

3.1 Rainfall Analysis ............................................................................................ 26 

3.2 Soil Type ........................................................................................................ 27 

3.3 Land Use ........................................................................................................ 28 

3.4 SCS Curve Number ........................................................................................ 29 

3.5 Flood Hydrograph .......................................................................................... 30 

CHAPTER 4 RESEARCH METHODOLOGY......................................................... 32 

4.1 Study Area ...................................................................................................... 32 

4.2 Data Acquisitions ........................................................................................... 33 

4.2.1 Ground Rainfall ............................................................................. 34 

4.2.2 PERSIANN Satellite Rainfall ........................................................ 34 

4.2.3 Observed Discharge Data .............................................................. 35 

4.2.4 Weather Data ................................................................................. 37 

4.2.5 Digital Elevation Model (DEM) .................................................... 40 

4.2.6 Soil Type of Code and Gajahwong Basin ...................................... 40 

4.2.7 Land Use/Cover of Code and Gajahwong Basin ........................... 41 

4.2.8 Gridded Curve Number ................................................................. 43 

4.3 Model Description .......................................................................................... 44 

4.3.1 Watershed Modeling System (WMS) ............................................ 44 

4.3.2 Overview of HEC-HMS 4.1 Application ...................................... 45 

4.3.3 HWSD Viewer ............................................................................... 47 

4.3.4 RC 4.0 Program ............................................................................. 48 

4.3.5 Model Calibration .......................................................................... 54 

4.3.6 Model Performance Evaluation Method ........................................ 56 

4.4 Flood Hydrograph Simulation Procedure ...................................................... 57 

4.5 Continuous Flow Simulation Procedure ........................................................ 59 

4.6 Research Flowchart ........................................................................................ 61 

CHAPTER 5 RESULTS AND DISCUSSION............................................................ 63 

5.1 Ground Rainfall .............................................................................................. 63 

5.2 PERSIANN-CCS Satellite Rainfall ............................................................... 67 

5.3 Observed Discharge Data ............................................................................... 71 

Modeling of Event and Continuous Flow Hydrographs with WMS and HEC-HMS Using Ground and
Satellite
Rainfall Data Case Study in the Code and Gajahwong River Basin, Yogyakarta, Indonesia
Teng, Teu, Prof. Ir. Joko Sujono, M. Eng., Ph.D.; Ir. Rachmad Jayadi, M. Eng., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 

 

5.4 Watershed Modeling System (WMS) 10.1 .................................................... 74 

5.5 HEC-HMS Application .................................................................................. 85 

5.5.1 Flood Hydrograph Simulation ....................................................... 86 

5.5.2 Continuous Flow Simulation ....................................................... 103 

5.5.3 Continuous Flow Calibration ....................................................... 110 

5.5.4 Comparison of Continuous Flow Simulation .............................. 114 

CHAPTER 6 CONCLUSION AND RECOMMENDATIONS .............................. 117 

6.1 Conclusion .................................................................................................... 117 

6.2 Recommendations ........................................................................................ 117 

REFERENCES ............................................................................................................ 119 

APPENDICES ............................................................................................................. 122 

 

 

Modeling of Event and Continuous Flow Hydrographs with WMS and HEC-HMS Using Ground and
Satellite
Rainfall Data Case Study in the Code and Gajahwong River Basin, Yogyakarta, Indonesia
Teng, Teu, Prof. Ir. Joko Sujono, M. Eng., Ph.D.; Ir. Rachmad Jayadi, M. Eng., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


