
  

vii 
 

TABLE OF CONTENTS 

Pages 

DECLARATION ..................................................................................................... I 

ACKNOWLEDGEMENT ...................................................................................... II 

ABSTRACT ........................................................................................................... III 

INTISARI ................................................................................................................ V 

LIST OF FIGURES ............................................................................................. XII 

LIST OF TABLES ............................................................................................... XV 

LIST OF ACRONYMS .................................................................................... XVII 

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

INTRODUCTION ................................................................................................... 1 

1.1. BACKGROUND ...................................................................................... 1 

1.2. PROBLEM FORMULATION ................................................................. 3 

1.3. RESEARCH OBJECTIVE ....................................................................... 4 

1.4. RESEARCH SCOPE ................................................................................ 4 

1.4.1. Scope of research area ....................................................................... 4 

1.4.2. Scope of work ................................................................................... 6 

1.5. THE ADVANTAGES OF RESEARCH................................................... 6 

1.6. PREVIOUS RESEARCH RELATE TO STUDY AREA ......................... 6 

1.7. RESEARCH ORIGINALITY .................................................................. 7 

CHAPTER II ............................................................................................................ 8 

REGIONAL GEOLOGY ......................................................................................... 8 

2.1. GEOMORPHOLOGY .............................................................................. 8 

2.2. STRATIGRAPHY .................................................................................... 9 

2.3. GEOLOGICAL STRUCTURE .............................................................. 11 

2.4. LANDSLIDE HAZARD ZONATION ................................................... 12 

CHAPTER III ........................................................................................................ 14 

Landslide susceptibility mapping at Tinalah watershed, Kulon Progo Regency, Yogyakarta Special
Province, Indonesia
XIONG, Mr. Tee, I Gde Budi Indrawan, S. T., M. Eng., Ph.D;Dr. rer.nat. Doni Prakasa Eka Putra, S. T., M. T.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



  

viii 
 

LITERATURE REVIEW....................................................................................... 14 

3.1. LANDSLIDE DEFINITION .................................................................. 14 

3.2. LANDSLIDE TYPES ............................................................................. 14 

3.2.1. Rock falls ........................................................................................ 15 

3.2.2. Topple ............................................................................................. 15 

3.2.3. Slides ............................................................................................... 15 

3.2.4. Lateral spread .................................................................................. 16 

3.2.5. Flows ............................................................................................... 16 

3.3. CAUSES AND MECHANISM OF LANDSLIDE ................................. 19 

3.3.1. Landslide conditioning factors ........................................................ 20 

3.3.1.1. Slope gradient .............................................................................. 20 

3.3.1.2. Lithology ..................................................................................... 21 

3.3.1.3. Geological structure .................................................................... 22 

3.3.1.4. Distance from river ...................................................................... 23 

3.3.2. Landslide triggering factors ............................................................ 23 

3.3.2.1. Seismic activity ........................................................................... 23 

3.3.2.2. Volcanic activity .......................................................................... 23 

3.3.2.3. Rainfall ........................................................................................ 24 

3.3.2.4. Land use ...................................................................................... 25 

3.3.2.5. Distance from road ...................................................................... 25 

3.4. TYPE OF LANDSLIDE MAPS ............................................................. 25 

3.4.1. Landslide inventory map ................................................................. 26 

3.4.2. Landslide susceptibility map ........................................................... 26 

3.4.3. Landslide hazard map ..................................................................... 26 

3.5. LANDSLIDE SUSCEPTIBILITY MAPPING ...................................... 27 

3.5.1. Basic principles ............................................................................... 27 

3.5.2. Mapping Scale ................................................................................. 28 

3.5.3. Mapping Units ................................................................................. 29 

3.5.4. Susceptibility analysis approaches .................................................. 30 

3.5.4.1. Qualitative methods ..................................................................... 30 

3.5.4.1.1.Analytical hierarchy process ................................................... 31 

3.5.4.2. Quantitative methods ................................................................... 33 

Landslide susceptibility mapping at Tinalah watershed, Kulon Progo Regency, Yogyakarta Special
Province, Indonesia
XIONG, Mr. Tee, I Gde Budi Indrawan, S. T., M. Eng., Ph.D;Dr. rer.nat. Doni Prakasa Eka Putra, S. T., M. T.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



  

ix 
 

3.5.4.2.1.Bivariate statistical analysis .................................................... 34 

3.5.4.2.1.1.Statistical Index Model ..................................................... 35 

3.5.4.2.1.2.Index of entropy model ..................................................... 36 

3.5.4.2.2.Multivariate statistical analysis ............................................... 39 

3.5.4.2.2.1.Logistic regression model ................................................. 39 

3.6. PERFORMANCE OF MODEL ANALYSIS ......................................... 42 

3.7. HYPOTHESIS ........................................................................................ 42 

CHAPTER IV ........................................................................................................ 43 

RESEARCH METHODOLOGY ........................................................................... 43 

4.1. RESEARCH MATERIALS ................................................................... 43 

4.2. RESEARCH EQUIPMENTS ................................................................. 43 

4.3. RESEARCH METHOD ......................................................................... 44 

4.3.1. Research preparation ....................................................................... 44 

4.3.2. Field investigation ........................................................................... 45 

4.3.3. Data analysis ................................................................................... 45 

4.3.4. Result .............................................................................................. 47 

CHAPTER V .......................................................................................................... 50 

SITE CHARACTERISTICS .................................................................................. 50 

5.1. GEOMORPHOLOGIC CONDITION OF STUDY AREA .................... 50 

5.2. STREAM SYSTEM OF THE STUDY AREA ....................................... 54 

5.3. GEOLOGICAL CONDITION OF THE STUDY AREA ....................... 56 

5.3.1. Lithology of the study area ............................................................. 56 

5.3.2. Geological structure of the study area ............................................. 58 

5.4. LANDUSE OF THE STUDY AREA ..................................................... 61 

5.5. RAINFALL ACTIVITY ......................................................................... 63 

5.6. LANDSLIDE CONDITION OF STUDY AREA ................................... 65 

CHAPTER VI ........................................................................................................ 67 

RESULT AND DISCUSSION .............................................................................. 67 

6.1. PARAMETER ANALYSIS ................................................................... 67 

6.1.1. Slope gradient map .......................................................................... 67 

Landslide susceptibility mapping at Tinalah watershed, Kulon Progo Regency, Yogyakarta Special
Province, Indonesia
XIONG, Mr. Tee, I Gde Budi Indrawan, S. T., M. Eng., Ph.D;Dr. rer.nat. Doni Prakasa Eka Putra, S. T., M. T.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



  

x 
 

6.1.2. Distance from river map.................................................................. 68 

6.1.3. Lithology map ................................................................................. 70 

6.1.4. Distance from fault map .................................................................. 72 

6.1.5. Land use map .................................................................................. 72 

6.1.6. Rainfall map .................................................................................... 74 

6.1.7. Landslide inventory map ................................................................. 76 

6.1.8. Spatial relationship between landslide and casual factors .............. 77 

6.2. LANDSLIDE SUSCEPTIBILITY ANALYSIS ..................................... 80 

6.2.1. Application of analytical hierarchy process model (AHP) for 

landslide susceptibility map ........................................................................... 81 

6.2.2. Application of statistical index model in landslide susceptibility map

 ……………………………………………………………………..89 

6.2.3. Application of index of entropy model in landslide susceptibility 

map ……………………………………………………………………..95 

6.2.4. Application of logistic regression model in landslide susceptibility 

map ……………………………………………………………………101 

6.2.4.1. Estimate the logistic regression co-efficient procedures ........... 101 

6.2.4.2. Logistic regression results ......................................................... 102 

6.3. RESULT ............................................................................................... 109 

6.3.1. Landslide susceptibility mapping comparison .............................. 109 

6.3.2. Validation of landslide susceptibility mapping ............................. 115 

6.4. DISCUSSIONS .................................................................................... 118 

CHAPTER VII ..................................................................................................... 122 

CONCLUSION AND RECOMMENDATION ................................................... 122 

7.1. CONCLUSION .................................................................................... 122 

7.2. RECOMMENDATIONS ..................................................................... 123 

REFERENCES ..................................................................................................... 125 

APPENDIX .......................................................................................................... 133 

APPENDIX A: PAIRWISE COMPARISON OF CRITERIA FOR ANALYTICAL HIERARCHY 

PROCESS ........................................................................................................... 133 

Landslide susceptibility mapping at Tinalah watershed, Kulon Progo Regency, Yogyakarta Special
Province, Indonesia
XIONG, Mr. Tee, I Gde Budi Indrawan, S. T., M. Eng., Ph.D;Dr. rer.nat. Doni Prakasa Eka Putra, S. T., M. T.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



  

xi 
 

Appendix A-1: Generation of pairwise comparison matrix without rainfall data

 ..................................................................................................................... 133 

Appendix A-2: Generation of pairwise comparison matrix with rainfall data

 ..................................................................................................................... 134 

APPENDIX B: WEIGHTED CALCULATION FOR INDEX OF ENTROPY MODEL ......... 136 

APPENDIX C: LOGISTIC REGRESSION PREDICTION RESULT ................................ 138 

APPENDIX D: LANDSLIDE AND OBSERVATION POINTS VISITED ......................... 152 

Appendix D-1: Landslide occurred location ................................................ 153 

Appendix D-2: Location of observation points ........................................... 158 

APPENDIX E: PHOTO OF LANDSLIDE OCCURRENCES ......................................... 161 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Landslide susceptibility mapping at Tinalah watershed, Kulon Progo Regency, Yogyakarta Special
Province, Indonesia
XIONG, Mr. Tee, I Gde Budi Indrawan, S. T., M. Eng., Ph.D;Dr. rer.nat. Doni Prakasa Eka Putra, S. T., M. T.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/master_UGM/Thesis/UGM_Thesis/Thesis_Master/Edited_Third/EDITED_THESIS.docx%23_Toc485294594
file:///D:/master_UGM/Thesis/UGM_Thesis/Thesis_Master/Edited_Third/EDITED_THESIS.docx%23_Toc485294595

