S e RS A e S

i S

'S )

-

-~

-

e
L | “/Av..
S e R Ty



1100088933

LP9FMSM | 2010

LR

1100088939

Changes in sea surface temperature from year 2005 to 2009 in

Terengganu waters using modis / Fatimah Syahirah Ahmad
Jazuli.

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH
UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

11000889;5#

Lihat Sebelah

HAK MILIK
P PENZELARAN DIGTTAL SILTAMAY NUR ZAHIRAY




CHANGES IN SEA SURFACE TEMPERATURE FROM YEAR 2005 TO 2009 IN

TERENGGANU WATERS USING MODIS

By

Fatimah Syahirah Bt. Ahmad Jazuli

Research Report submitted in partial fulfillment of
the requirements for the degree of
Bachelor of Science (Marine Science)

Department of Marine Science
Faculty of Maritime Studies and Marine Science
UNIVERSITI MALAYSIA TERENGGANU
2010



This report should be cited as:

Fatimah Syahirah, A.J. 2010. Changes in Sea Surface Temperature from Year 2005 to
2009 in Terengganu Waters Using MODIS. Undergraduate Thesis, Bachelor of

Science (Marine Science), Faculty of Maritime Studies and Marine Science,
Universiti Malaysia Terengganu. 60p.

No part of this project report may be reproduced by any mechanical, photographic, or
electronic process, or in the form of phonographic recording, nor may it be stored in
retrieval system, transmitted, or otherwise or copied for public or private use, without
written permission from the author and the supervisor(s) of the project.

1100088939



> DEPARTMENT OF MARINE SCIENCE
A FACULTY OF MARITIME STUDIES AND MARINE SCIENCE

UNIVERSITI MALAYSIA TERENGGANU

UNiversim MALAYSIA TERENGGANU

DECLARATION AND VERIFICATION REPORT

RESEARCH PROJECT 1 AND II

It is hereby declared and verified that this research report entitled:

Changes in Sea Surface Temperature from Year 2005 to 2009 in Terengganu Waters
Using MODIS by FATIMAH SYAHIRAH BT. AHMAD JAZULI, Matric No. UK
15994 have been examined and all errors identified have been corrected. This report is
submitted to the Department of Marine Science as partial fulfillment towards
obtaining the Degree of Bachelor of Science (Marine Science), Faculty of Maritime

Studies and Marine Science, Universiti Malaysia Terengganu.

Verified by:

........... =

Principal Supervisor
IDHAM KHALIL

Name: Mr. Idham Khalil Lecturer
Department of Marine Science ‘
fici 2 Faculty of Mantime Studies and Manne Science ' < 4[_/ 2 (D
Official stamp: "niversiti Malaysia Terengganu (UMT) Date: ..ofr ¢ oo

21030 Kuata Terengganu

Second Supervisor

Name: Dr. Mohd Fadzil Mohd Akhir

. DR. MOHD FADZIL MOHD AKHIR ol O
Official stamp: Lecturer Date: 8/ V ’ Z ......
Department of Marine Science
Facully of Maritime Studies and Marine Science
Universiti Malaysia Terenggani (UMT)

(}/91030 Kuaia Terengganu

Head pf Dépaftment of Marine Science
Name: Dr. Razak Zakariya

Official stamp: DR. RAZAK ZAKARIYA
) Ketua‘Jabatan Sains Marin
Fakulti Ffengaﬁan Maritim dan Sains Marin
Universiti Malaysia Terengganuy
(UMT)



ACKNOWLEDGEMENT

First and foremost, my greatest gratitude goes to Allah S.W.T for His
guidance and blessing throughout this project. Million thanks to my supervisors, Mr.
Idham Khalil and Dr. Mohd Fadzil Mohd Akhir for their precious guidance, advice
and continuous support from the beginning of the research till the final submission of
the thesis.

My deepest appreciation goes to my beloved parents; Mr. Ahmad Jazuli Hj.
Hassan and Mrs. Aminah Hamzah for always supporting me in whatever I do. My
appreciation also goes to my siblings.

I also would like to thank GIS Lab assistants for allowing me to use the lab in
doing this project and also for their guidance. Special thanks to all my friends for their
help during the sampling sessions and for their continuous supports and
encouragements.

Last but not least, thanks to all people those give me a lot of help and support.

This project will not be able to complete without helps from any above.

1l



TABLE OF CONTENTS

ACKNOWLEDGEMENT
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
LIST OF APPENDICES
ABSTRACT

CHAPTER 1: INTRODUCTION
1.1 Introduction
1.2 Justification

1.3  Objectives

CHAPTER 2: LITERATURE VIEW
2.1 Sea Surface Temperature (SST)
2.2 MODIS
2.2.1 Specification of MODIS
2.2.2 Study of SST using MODIS
2.2.3 Terra Satellite
2.2.4 Aqua Satellite

CHAPTER 3: METHODOLOGY
3.1 Study Area
3.2 General Methodology
3.2.1 In situ SST measurement
3.3 Pre-processing

3.3.1 Atmospheric correction

iv

PAGE

iii

vi
vil
viii

ix

O 00 N W»n W

15
17
18
19
19



Pusst Pembelsjaran Digitsl Suitsnah Nur 2shirah
u«wmbsmm Tourml:m. m

3.3.2 Geometric correction 19
3.4 Algorithm 19
3.5 Accuracy assessment 20
3.6 GIS Analysis 21

CHAPTER 4: RESULTS

4.1 In-Situ Sea Surface Temperature 22
4.2 In-situ SST vs. MODIS SST 23
4.2.1 In-situ vs. MODIS SST May 23
4.2.2 In-situ vs. MODIS SST July 24
4.3 MODIS SST data 24
4.4 MODIS SST Map 25
4.4.1 MODIS SST 2005 26
4.4.2 MODIS SST 2006 27
4.4.3 MODIS SST 2007 28
4.4.4 MODIS SST 2008 29
4.4.5 MODIS SST 2009 30

CHAPTER 5: DISCUSSION

5.1 Average SST from 2005 to 2009 31
5.2 Annual Sea Surface Temperature 32
5.3 Difference in Sea Surface Temperature at station 1 to 32 37
5.4 In-Situ SST vs. MODIS Level 3 SST 38
5.5 Factors That Influence SST 40
CHAPTER 6: CONCLUSION 42
REFERENCES 43
APPENDICES 46

CURRICULUM VITAE 60



LIST OF TABLES

TABLE PAGE
2.1 Specification of MODIS 7
22 Specification of Terra satellite 11
23 Specification of Aqua satellite 13
3. 1 Coordinate of sampling stations 16

3.2 CoefTicients for the MODIS Band 31 and 32 SST retrieval 20

Algorithm
4.1 In-situ SST data 22
4.2 In situ vs. MODIS data (May) 23

43 In situ vs. MODIS data (July) 24

Vi



LIST OF FIGURES

FIGURE PAGE
2.2 Terra satellite 11
2.3  Aqua satellite 14
3.1  The study area from Kapas Islands to Perhentian Islands 15

3.2  Flow chart of general methodology for determining Sea Surface 1%

Temperature
3.3 Flow chart of in-situ measurement 18
4.4  Monthly SST map derived from MODIS; 2005 26
4.5  Monthly SST map derived from MODIS; 2006 27
4.6  Monthly SST map derived from MODIS; 2007 28
4.7  Monthly SST map derived from MODIS; 2008 29
4.8  Monthly SST map derived from MODIS; 2009 30
5.1  The average SST from 2005 to 2009 31
5.2 MODIS SST 2005 32
5.3  MODIS SST 2006 33
5.4  MODIS SST 2007 33
5.5 MODIS SST 2008 34
5.6 MODIS SST 2009 35
5.7  Difference in SST at station 1,4, 7,10, 11, 12, 13, 17, 18 and 28 36
5.8(a) The in-situ SST vs. MODIS SST (May 2009) 37

5.8(b) The in-situ SST vs. MODIS SST (July 2009) 38

vii



LIST OF ABBREVIATION

CO, Carbon Dioxide

Diff Difference

EOS Earth Observing System

GCMs Global Circulation Models

GPS Global Positioning System

IR Infrared

Km Kilometer

Long Longitude

Lat Latitude

LWIR Long-wave Infrared

MODIS Moderate Resolution Imaging Spectroradiometer
NASA National Aeronautics and Space Administration
SST Sea Surface Temperature

SWIR Short-wave Infrared

Vs Versus

% Percentage

°C Degree Celsius

pm micrometer

viil



LIST OF APPENDICES

APPENDIX PAGE
1 Physical parameters at all stations in May and July 46
2 Secchi Disc Value and Sampling Time recorded for May sampling 47
3 Secchi Disc Value and Sampling Time recorded for July sampling 48
4 MODIS SST data from 2005-2007 at 32 stations 49
5 Details on SST from 2005-2009 according to stations 56

1X



ABSTRACT

The study on sea surface temperature (SST) is very important in Terengganu due to
the presence of marine parks in its waters. Any drastic changes of SST will affect
coral reefs in the area. The objectives of this study is to determine the SST changes
from 2005 to 2009 in Terengganu waters using Moderate Resolution Imaging
Spectroradiometer (MODIS) and to determine the relationship between in situ SST
measurement and MODIS SST. From this study, 60 scenes of MODIS monthly SST
maps from 2005 to 2009 were analyzed. In situ SST measurements were used as
comparison to the MODIS Level 3 data. The study was conducted at 32 sampling
stations from Pulau Kapas to Pulau Perhentian waters for in situ sampling in May and
July 2009. The study observed no dramatic changes in SST from 2005 to 2009. The
2009 SST was found to be warmer than mean SST while SST 2008 was found to be
cooler with 0.26 °C and -0.13 °C difference respectively. The range of MODIS SST
in 2005 is between 27.05 °C to 31.57 °C; 26.33 °C to 31.56 °C in 2006; 26.42 °C to
32.25°C in 2007; 24.88 °C to 31.51 °C in 2008 and between 25.68 °C to 32.09 °C in
2009. The comparison between Level 3 MODIS SST and in-situ measurement
revealed the average difference of 0.92°C in May and 1.10°C in July. MODIS Level 3
SST was found to be warmer than in situ measurement. This study demonstrated that
MODIS Level 3 data from Terra satellite can successfully be used to obtain SST in

Terengganu waters.



ABSTRAK

Ukuran suhu permukaan laut (SST) amat penting di perairan Terengganu kerana di
kawasan ini terdapat banyak taman laut. Kajian ini dapat membantu dalam
pengurusan taman laut yang lebih baik di kawasan tersebut. Objektif kajian ini ialah
untuk mengkaji perubahan suhu di perairan Terengganu dari tahun 2005 sehingga
2009 menggunakan Moderate Resolution Imaging Spectroradiometer (MODIS) serta
mengkaji hubungan di antara nilai SST in-situ dan nilai SST dari MODIS. Daripada
kajian ini, 60 peta MODIS SST bulanan dari tahun 2005 hingga 2009 telah dihasilkan.
Pengukuran SST in-situ digunakan sebagai perbandingan kepada data MODIS Level
3. Kajian ini telah dilakukan di 32 stesyen dari perairan Pulau Kapas sehingga
perairan Pulau Perhentian semasa penyampelan in-situ pada bulan Mei dan Julai
2009. Julat MODIS SST pada tahun 2005 ialah antara 27.05 °C hingga 31.57 °C,
26.33 °C hingga 31.56 °C pada tahun 2006, 26.42 °C hingga 32.25 °C pada tahun
2007, 24.88 °C hingga 31.51 °C pada tahun 2008 dan antara 25.68 °C hingga 32.09
°C pada tahun 2009. Kajian ini menunjukkan tiada perubahan ketara pada nilai SST
dari 2005 hingga 2009. SST pada tahun 2009 direkodkan lebih panas daripada min
SST sementara SST 2008 lebih sejuk dengan perbezaan 0.26 °C dan -0.13 °C.
Perbezaan antara SST MODIS Level 3 dan pengukuran SST in-situ merekodkan
perbezaan purata 0.92 °C (Mei) dan 1.10 °C (Julai). SST MODIS didapati lebih panas
dari SST in-situ pada bulan Mei dan Julai. Kajian ini menunjukkan data MODIS
Level 3 data dari satelit Terra dapat digunakan untuk mengukur SST di perairan

Terengganu.
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