THE IMPACT OF LAND USE CHANGE ON SOIL EROSION IN SERAYU WATERSHED, CASE STUDY
MERAWU WATERSHED,
BANJARNEGARA, CENTRAL JAVA

FEBRI SYAHLI, Dr. M. Anggri Setiawan, M.Si; B.G.C.M (Bart) Krol, M.Sc; Dr. Dhruba Pikha Shresta
GUAI\]IDIJ\//\%[R]S\}[&/ESA Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

THESIS

THE IMPACT OF LAND USE CHANGE ON SOIL EROSION
IN SERAYU WATERSHED, CASE STUDY MERAWU
WATERSHED, BANJARNEGARA, CENTRAL JAVA

Thesis submitted to the Double Degree M.Sc. Programme, Gadjah Mada
University and Faculty of Geo-Information Science and Earth Observation,
University of Twente in partial fulfillment of the requirement for the degree of
Master of Science in Geo-Information for Spatial Planning and Risk Management

By
FEBRI SYAHLI

UGM:  13/357437/PMU/08069
ITC : 6013600

Supervisors

Dr. M. Anggri Setiawan, M.Si
Dr. Dhruba Pikha Shresta
B.G.C.M. (Bart) Krol, M.Sc

GRADUATE SCHOOL
GADJAH MADA UNIVERSITY
FACULTY OF GEO-INFORMATION SCIENCE
AND EARTH OBSERVATION UNIVERSITY OF TWENTE
2015



	TITLEPAGE
	ABSTRACT 
	INTISARI 
	ACKNOWLEDGEMENTS 
	TABLE OF CONTENTS 
	I.  INTRODUCTION 
	1.1.  Research problem 
	1.2.  Objectives and research questions 
	1.2.1.  Objectives 
	1.2.2.  Research questions 


	II.  LITERATURE REVIEW 
	2.1.  Land cover and land use change  
	2.2.  Remote sensing in land use change 
	2.2.1.  Image correction 
	2.2.2.  Image classification 
	2.2.3.  Accuracy assessment of image classification 
	2.2.4.  Land use change detection 

	2.3.  Soil erosion 
	2.3.1.  Erosion process 

	2.4.  Land use change and soil erosion 
	2.5.  Soil erosion modeling 
	2.5.1.  The WATEM/SEDEM model 

	2.6.  Tolerable soil loss 

	III.  STUDY AREA 
	3.1.  Geological setting and landforms  
	3.2.  Present land cover and land use 
	3.3.  Soil 
	3.4.  Climate and rainfall 

	IV.  METHODOLOGY 
	4.1.  Research approach 
	4.2.  Data 
	4.2.1.  Secondary data 
	4.2.1.1.  Daily rainfall data 
	4.2.1.2.  Landsat images 
	4.2.1.3.  Soil data 

	4.2.2.  Primary data 
	4.2.2.1.  Minimum  soil  depth  for  growing  crops  and  maximum  soil  depth 
	4.2.2.2.  Land use references data 


	4.3.  Land use change assessment (1990 – 2014) 
	4.3.1.  Image pre processing 
	4.3.2.   Image classification for land cover year 2014  
	4.3.3.  Image classification 2014 accuracy assessment 
	4.3.4.  Older images land use classifications 
	4.3.5.  Land use change detection rationality assessment 
	4.3.6.  Land use change analysis and land use change trajectories  

	4.4.  Soil erosion analysis 
	4.4.1.  Input layers 
	4.4.2.  Model calibration 

	4.5.  Establishing  Dynamic  Tolerable  Soil  Loss  spatial  information  (T 
	4.6.  The effect of soil loss on crop productivity 

	V.  RESULTS AND DISCUSSIONS 
	5.1.  Land use change analysis 
	5.1.1.  The result of image classifications 
	5.1.2.  The accuracy assessment of image 2014 classification 
	5.1.3.  Land use change detection rationality evaluation 
	5.1.4.  Land use change trajectories 

	5.2.  Soil erosion analysis 
	5.2.1.  Input data 
	5.2.1.1.  Rainfall erosivity (R) 
	5.2.1.2.  Soil erodibility (K) 
	5.2.1.3.  Crop management factor (C) 
	5.2.1.4.  Topography factor (LS) 
	5.2.1.5.  Conservation practice (P) factor 

	5.2.2.  The Watem/Sedem calibration 
	5.2.3.  The erosion modeling result 
	5.2.4.  The Watem/Sedem model validation 
	5.2.5.  Spatial distribution of soil erosion and deposition 

	5.3.  Soil erosion on different land use types 
	5.4.  Dynamic tolerable soil loss 
	5.5.  The effect of soil loss on crop productivity 

	VI.  CONCLUSIONS AND RECOMMENDATIONS 
	6.1.  Conclusions 
	6.2.  Recommendations 

	REFERENCES 
	APPENDICES 

