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ABSTRACT

The title of this research is A Comparative Analysis of Sea Surface Temperature (SST)
Distribution Patterns in Kuala Terengganu Coastal Waters. The data that have been
used in this research are from Landsat 8 satellite images and in-situ data of SST. This
study demonstrated that Landsat 8 images can successfully be used to obtain SST in
Kuala Terengganu coastal waters area. The aim of this research is to study the project
of Sea Surface Temperature (SST) distribution pattern in Kuala Terengganu coastal
waters by using ERDAS and ENVI software. Basically, there are two objectives in
this research. The first objective of this research is to identify dominant patterns of
Sea Surface Temperature (SST). Then, the second objective in this research is to
compare the accuracy of two difference software in SST model. In this study, the
method that had been used is begin with downloading the Landsat 8 images for three
different years which are from year 2013, 2015 and 2017 using USGS website. In
order to retrieve SST data, a Thermal Infrared (TIR) band is required to extract the
SST using Landsat 8 images. Landsat 8 Thermal Infrared Sensor (TIRS) was used to
retrieve SST data because it has thermal band that usually used to detect temperature.
In fact, remote sensing technology using a thermal band in TIRS sensor of Landsat 8
satellite imagery which are band 10 and band 11 are used to determine the intensity
and distribution of temperature changes. The software that had been used in this
research were ERDAS Imagine, ENVI and ArcGIS software in order to extract the
SST data from Landsat 8 images until the final output of this research. Map
production and correlation coefficient graph between image processing result of SST

and in-situ data of SST are the final output of this research.



TABLE OF CONTENTS

Page

CONFIRMATION BY PANEL OF EXAMINERS........ccooiiiee i
AUTHOR’S DECLARATION ......oooiiiiiii e i
SUPERVISOR’S DECLARATION ..ot iv
ABSTRACT et v
ABSTRAK e vi
ACKNOWLEDGEMENT ..ot vii
LIST OF TABLES ... ..ottt ettt Xi
LIST OF FIGURES ...t Xii
LIST OF ABBREVIATIONS ...ttt Xiv
CHAPTER ONE ...t 1
INTRODUCTION. ...t 1
1.1  Research BacKground ...........cccccviiiiieiiiic et 1

1.2 RESEAICH GAP ..cuviiitiiiiiii e 2

1.3 Problem Statement...........ccooiiiiiiii e 6

1.4 Research Aim & ODJECTIVES .......cceiiiiiiiiiiseeeee e 7

1.5  Research QUESTIONS.......cccoiiiiieiieie et 8

1.6 Research Methodology ..., 8

1.7 SIgnificant Of STUAY .......ccccvoiiiiiiie e 10

1.8 SCOPE OF WOTK ...t 11
CHAPTER TWO ..ttt 12
LITERATURE REVIEW. ... 12
2.1 Introduction ..o N P I 12



2.2 REMOLE SENSING ...vviivieiieiieieeie sttt e e e e e e ste e e e eee e 12

2.3 Satellite IMAGEIY ....ccooivececeee e e 14

2.4 General SAtEIlIte ........cocoiiiiiie e 17

2.5  Sea Surface Temperature (SST) ..cccvcceeierieereiiee e 23

2.6 Study of SST USING LaNdSat 8 ........ccoeieiiriiiiiiiceierese s 24

2.7 SST Patterns in MalaysSia...........ccoereriieiiniiieeeieee e 25
CHAPTER THREE ...t e 26
METHODOLOGY ...ttt 26
3.1 INEPOTUCTION ..t 26

3.2 SOWAIE USE.....euiiiiiiieiiciteiee e 26

3.3 Research Methodology ........c.coiiieiieiiiieie e 28

34 PLANNING ..o 31

3.5 Data ACQUISITION .....oivieiiiie ettt 31

3.6 Data PrOCESSING ...cvveiveeieiiieiieeite et ettt ste e ra e sre e te e sne s 35
CHAPTER FOUR. ...ttt 47
RESULT AND ANALYSIS ...t 47
4.1 INEFOTUCTION ..ottt bbb 47

4.2  Sea Surface Temperature Distribution Patterns Map .............ccceeeevvviienen. 47

4.3  Map of Sea Surface Temperature In-Situ Stations.............cccceevvveieiiennn, 56

4.4  Sea Surface Temperature ValUES...........ccccveviiiieieeie i 57

4.5  Graph of In-Situ SST and Landsat 8 SST.........ccccecvveiiivie i 62

4.6  Analysis of Sea Surface Temperature Distribution Patterns in Kuala

Terengganu Coastal WALEIS...........ooviiiiiieieese s 64
4.7  Correlation COETFICIENT........cveiiiiiciee e 65
4.8  Correlation of Determination..........ccccveverieereeieseese e 66
4.9  Correlation COeffiCient RESUIL..........cccviieiieiiieceere e 66



	A COMPARATIVE ANALYSIS OF SEA SURFACE TEMPERATURE (SST) DISTRIBUTION PATTERNSIN KUALA TERENGGANU COASTAL WATERS
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER ONE
	INTRODUCTION
	1.1 Research Background
	1.2 Research Gap
	1.3 Problem Statement
	1.4 Research Aim & Objectives
	1.5 Research Questions
	1.6 Research Methodology
	1.7 Significant of Study
	1.8 Scope of Work


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Remote Sensing
	2.3 Satellite Imagery
	2.4 General Satellite
	2.5 Sea Surface Temperature (SST)
	2.6 Study of SST Using Landsat 8
	2.7 SST Patterns in Malaysia


	CHAPTER THREE
	METHODOLOGY
	3.1 Introduction
	3.2 Software Use
	3.3 Research Methodology
	3.4 Planning
	3.5 Data Acquisition
	3.6 Data Processing



	RESULT AND ANALYSIS
	4.1 Introduction
	4.2 Sea Surface Temperature Distribution Patterns Map
	4.3 Map of Sea Surface Temperature In-Situ Stations
	4.4 Sea Surface Temperature Values
	4.5 Graph of In-Situ SST and Landsat 8 SST
	4.6 Analysis of Sea Surface Temperature Distribution Patterns in Kuala Terengganu Coastal Waters
	4.7 Correlation Coefficient
	4.8 Correlation of Determination
	4.9 Correlation Coefficient Result
	4.10 Analysis of Comparison Accuracy of Software in SST Model


