
 

vi 

LIST OF CONTENTS 

 

APPROVAL PAGE .......................................................................................................................................... i 

SELF DECLARATION AGAINST PLAGIARISM ............................................................................. ii 

ABSTRACT ..................................................................................................................................................... iii 

ACKNOWLEDGMENTS ............................................................................................................................. iv 

PREFACE ........................................................................................................................................................... v 

LIST OF CONTENTS .................................................................................................................................... vi 

LIST OF TABLES ........................................................................................................................................... ix 

LIST OF FIGURES .......................................................................................................................................... x 

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

1.1. Background ...................................................................................................................................... 1 

1.2. Problem Identification .................................................................................................................. 2 

1.3. Objective ........................................................................................................................................... 3 

1.4. Scope Limitations .......................................................................................................................... 3 

1.5. Hypothesis ........................................................................................................................................ 4 

1.6. Contribution ..................................................................................................................................... 4 

1.7. Research Methodology ................................................................................................................ 5 

CHAPTER II LITERATURE REVIEW ................................................................................................... 6 

2.1. Weather ............................................................................................................................................. 6 

2.1.1. Weather Conditions in Indonesia .................................................................................... 6 

2.1.2. Heavy Rain ............................................................................................................................. 6 

2.2. Himawari-8 Satellite ..................................................................................................................... 7 

2.2.1. Himawari-8 Satellite Structure ........................................................................................ 7 

2.2.2. Himawari-8 Satellite Components .................................................................................. 9 

2.2.3. Thirteen Heavy Rain Detection Parameters .............................................................. 12 



 

vii 

2.3. Prediction ...................................................................................................................................... 14 

2.3.1. Long Short-Term Memory (LSTM) ............................................................................ 21 

2.3.2. Convolutional LSTM ....................................................................................................... 25 

2.4. Performance Metrics .................................................................................................................. 27 

2.5. Gaussian Mixture Model (GMM) .......................................................................................... 28 

2.6. Silhouette Scores ......................................................................................................................... 29 

CHAPTER III RESEARCH METHODOLOGY ................................................................................ 31 

3.1. Dataset ............................................................................................................................................ 31 

3.2. Research Steps ............................................................................................................................. 32 

3.3. Data Collection, Extraction and Conversion ...................................................................... 33 

3.4. Modelling Data ............................................................................................................................ 35 

3.5. Creating Prediction Model ....................................................................................................... 39 

3.6. Simulation Analysis ................................................................................................................... 40 

CHAPTER IV SIMULATION AND ANALYSIS ............................................................................. 41 

4.1. Rain Fall Detection Dataset Analysis ................................................................................... 41 

4.2. Prediction Model Heavy Rain ................................................................................................. 52 

4.2.1. LSTM Model for All Parameter ................................................................................... 53 

4.2.2. LSTM Model for Parameter 1, 2, 4, 10, & 11 .......................................................... 59 

4.2.3. LSTM Model for Parameter 7 & 12 ............................................................................ 64 

4.2.4. LSTM Model for Parameter 8 & 9 .............................................................................. 70 

4.2.5. LSTM Model for Parameter 3, 5, 6, & 13 ................................................................. 75 

4.2.6. LSTM Model for Parameter 6 & 7 .............................................................................. 80 

4.3. Simulation Model Heavy Rain ............................................................................................... 88 

CHAPTER V CONCLUSIONS AND SUGGESTIONS ............................................................................ 93 

5.1. Conclusions .................................................................................................................................. 93 

5.2. Suggestions ................................................................................................................................... 94 

REFERENCES ............................................................................................................................................... 95 



 

viii 

APPENDIX A DATASET HIMAWARI-8 ........................................................................................ 100 

APPENDIX B PROGRAM ..................................................................................................................... 104 

 

  


