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ABSTRACT

A landfill can be defined as a layers of solid waste which compacted and covered for final
disposal. It is lined at the bottom to prevent groundwater pollution. However, there are no
explanation in detail and lacking information about leachate migration from
electromagnetic waves by mapping of spatial distribution. The aim of this study is to
evaluate the effectiveness of ground penetrating radar (GPR) as assessment tool for
dielectric constant parameter on soil characteristics. To achieve the aim, the objectives of
this study are to: 1) to calculate value of the dielectric constant parameter due present of
leachate by using radar wave 2) to generate spatial distribution due presence of leachate
on various soil characteristic. In this study, several data is used such as parameter,
ReflexW software, ArcGIS, time,and dielectric constant parameter are used. The covered
area of this research was conducted behind the polymer laboratory in the UITM Arau,
Perlis, Malaysia. The data of soil characteristic by presence of leachate were used in this
study to analyse the comparison the migration of leachate in different soil characteristics.
In detail, relationship correlation and regression of the soil characteristic with dielectric
constant are fulfilled. In addition analysis, spatial distribution mapping has been
performed due presence of leachate on soil characteristic by using IDW method. The
contribution of this is to show the information due presence of leachate between soil

characteristics regarding detection using GPR technology can be provided.



TABLE OF CONTENTS

ABSTRACT .ottt s ettt b et st e st et e st et eresbe b e st ebeebe e enennas 1
ABSTRAK .ottt bRttt r ettt re et e ne e 2
ACKNOWLEDGEMENT ...ttt e s 3
(O o 1 el I O N | SRR 13
INTRODUCGTION ...ttt e e st e e e e e sne e e e nsa e e esaeeeneeeanes 13
1.1 Background Of STUAY .........ccooiiiiiiieieiece e 13
1.2 Problem StatemMent .........ccocoiiiiiiiieiee s 14
1.3 ReSEArCN QUESTION ....cveiiiiiciic ettt ettt be e s e be e sbeeenre e 16
1.4 AIMOF STUAY .ot 16
1.5  ODbJectiVe OF STUAY ......coeeieicie et 16
1.6 SCOPE OF STUAY.....couieieiiiiceee et sre s 16
1.7 Significant 0f RESEAICN ........ccccuiiiiiiiie e 17
1.8  General MethodolOogy .........coviiiiiiiieieiesc e 18
1.9 SUMMAIY oottt nneas 19
(O o 1A el I R V1YL PR 20
LITERATURE REVIEW. ..ottt 20
72 R 114 {0 o [FTox o] 4 ISP PSR 20
2.2 Data Used in Previous WOIK .........cooieieiiieniie e 20
2.2 SOIO WaASTE.......iiiiiiiciee ettt 21
2.3 Leachate on 1andfill ..........ccoriieiioe e 21
2.4 Ground Penetrating RAGAr ...........ccoiiiiiiieiese e 23
2.5.2 Ground Penetrating Radar OPeration ............ccocererirenieienenese e 25
2.5.3 SIgNITICANT OF GPR ....oouiiiie e 26
2.5.4 Penetration Depth and ReSOIUION..........cccoiiiiiiiiicic e 26
2.6 SOTEWAIE.. ..ot et 28
2.6.1 REFIEXW SOTIWAIE ... .ccueiiiiiieie e e 28
2.6.2 ATCOIS SOTIWANE......cciiiitie it e e nree s 29
2.7 Mapping by Spatial DIiStriDULION .........cccoeiiiiiiiiie e, 30
2.7.1 Inverse Distance Weighted ((IDW ) ...c.ooviiiiiiiiiiiieeeeee e 30

2.8 Related previous works on modelling of leachate migration from electromagnetic
waves.31

2.9 SUMMAIY ..ttt b ettt b e b nb e e e 33



CHAPTER THREE.......coi s 34

METHODOLOGY ..ottt sttt sttt et b e enenn s 34
200 N {11 (0T (8 ot A o] o SRR 34
3.2 Research Methodology ........cocueiiiriieieiie e 35
3.3 Flow Chart of Methodology .........cccouriiieiiiieieieresecee e 36
KR - 10 T oo SRR 37
B S (010 1Y N - SR 38
3.2.2 SIte SIMUIALION ..ot 39
3.5 Data Collection and GPR DeeCtiON.........ccovvrvererinininieiesie e 39
3.6 Data Processing using REfIEXW ..........ccciiiicii i 40
3.4.1 Filtering and Images ENhancement ... 41
i) MOVE ST TIME ...vieeeceieceee ettt sneenne s 42
i) DYNAMIC COMTECTION ....vievieiteeet st 43
iii) 2D Filter-Background ReMOVaL ............cccooiiiiiiiniiieicee e 44
IV)  GaIN FUNCHION......eiii et re et ae e 45
V) 1D Filter-Bandpassbutterworth............ccccooveiieiiiic i 46
3.4.2 Image INterpretation .........cccoiveiiiicie e 46
i) HYPerbola FittiNg ........cooiieece e 47
3.5 Calculation of DieleCtric Properties ..........ccceveeveieeresie i 48
3.5 BasSeling PrOCESSING .....ccciiiiitiriiiiiiisieeie et 49
3.6 Raw Data Processing USING ATCIS. .....ccuuierererereriesieeeiesiesie e sieseeeennes 49
3.7.1 Import AUtOCAD Drawing Data .........cccceiverierienerieiesieeeerese e 50
3.7.2 Create Geodatabase Into Shapefile.........ccooooiiiiiiiiiiii e, 50
3.7.3 Setting Coordinate System of GPR Site Simulation ..............ccccceoveviiieieennene 51
3.7.4 Import GPR Value in Excel to ArcGIS Software...........ccccocvvvieieeveiicieene, 52
3.7.5 IDW Processing UsSiNg ArCGIS.......cc.coiieiieie e 53
3.8 Mapping of Spatial DIStrDULION ............cooiiiiiii e 53
3.8 SUMMAIY ..ottt 54

(O 1A el I 0 1 | SR 55

RESULT AND ANALYSIS ..ottt e e 55
Ot | 11 (0T L1 1A o] o SR 55
4.2 Dielectric Constant Parameter..........ccooeieiieiieiieseee e 55



	Mapping of Spatial Distribution of Leachate Migration from Electromagnetic waves
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER ONE
	INTRODUCTION
	1.1 Background of Study
	1.2 Problem Statement
	1.3 Research Question
	1.4 Aim of Study
	1.5 Objective of Study
	1.6 Scope of Study
	1.7 Significant of Research
	1.8 General Methodology
	1.9 Summary


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Data Used in Previous Work
	2.2 Solid Waste
	2.3 Leachate on landfill
	2.4 Ground Penetrating Radar
	2.5.2 Ground Penetrating Radar Operation
	2.5.3 Significant of GPR
	2.5.4 Penetration Depth and Resolution

	2.6 Software
	2.6.1 ReflexW software
	2.6.2 Arcgis software

	2.7 Mapping by Spatial Distribution
	2.7.1 Inverse Distance Weighted ( IDW )

	2.8 Related previous works on modelling of leachate migration from electromagnetic waves
	2.9 Summary


	CHAPTER THREE
	METHODOLOGY
	3.1 Introduction
	3.2 Research Methodology
	3.3 Flow Chart of Methodology
	3.4 Planning
	3.4.1 Study Area
	3.2.2 Site Simulation

	3.5 Data Collection and GPR Detection
	3.6 Data Processing using Reflexw
	3.4.1 Filtering and Images Enhancement
	i) Move Start Time
	ii) Dynamic Correction
	iii) 2D Filter-Background Removal
	iv) Gain function
	v) 1D Filter-Bandpassbutterworth

	3.4.2 Image Interpretation
	i) Hyperbola Fitting

	3.5 Baseline Processing
	3.6 Raw Data Processing Using Arcgis
	3.7.1 Import AutoCAD Drawing Data
	3.7.2 Create Geodatabase Into Shapefile
	3.7.3 Setting Coordinate System of GPR Site Simulation
	3.7.4 Import GPR Value in Excel to ArcGIS Software
	3.7.5 IDW Processing Using ArcGIS
	3.8 Mapping of Spatial Distribution
	3.8 Summary



	RESULT AND ANALYSIS
	4.1 Introduction
	4.2 Dielectric Constant Parameter
	4.2.1 Dielectric Constant Value for Sand
	4.2.2 Dielectric Constant Value for Terap Red
	4.2.2.1 Leachate Migration Profile for Sand
	4.2.2.2 Leachate Migration Profile for Terap Red


	4.3 Mapping of Spatial Distribution by Leachate Migration
	4.4 Accuracy Assessment in GPR Data
	4.5 Cross Validation


