'
[




1 1 0 0 O 9 3 3 8 4 Pusst Pembelsiscen Digital Sultansh Nur Zshirah (UMT)

Univocsit Maiaysia Tecangganu,

LP 36 PPSMS 1 2014

i

A study on primary productivity from satellite imagery (MODIS
Data) and ground data(1/4C-method) near Bidong Island / by
Nurzahirah Mohd Zulkifli.

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

110009338

b=

—

Lihat Sebelah

HAK MILIK '
PUSAT PEMBELAJARAN DIG!TAL SULTANAH NUR ZAHIRAY



A Study on Primary Productivity from satellite imagery (MODIS Data) and

Ground data (“C- method) near Bidong Island

By

Nurzahirah binti Mohd Zulkifli

Research Report submitted in partial fulfilment of
the requirements for the degree of

Bachelor of Science (Marine Biology)

School of Marine Science and Environment
UNIVERSITI MALAYSIA TERENGGANU

2014



This project report should be cited as:
Zahirah, N. M. Z. (2014) A Study on Primary Productivity from satellite imagery
(MODIS Data) and Ground data (**C- method) near Bidong Island

Undergraduate Thesis, Bachelor of Science (Marine Biology), School of
Marine Science and Environment, Universiti Malaysia Terengganu,
Terengganu. 41pp.

No part of this project report may be reproduced by any mechanical, photographic

or electrical process, or in the form of phonographic recording, nor may it be stored

in retrieval system, transmitted or otherwise copied for public or private use,

without written permission from the author and the supervisor(s) of the project.



\@ SCHOOL OF MARINE SCIENCE AND ENVIRONMNET
""" UNIVERSITI MALAYSIA TERENGGANU
DECLARATION AND VERIFICATION REPORT
FINAL YEAR RESEARCH PROJECT
It is hereby declared and verified that this research report entitled A study on Primary
Productivity from satellite imagery (MODIS Data) and Ground data (C'* - method) near
Bidong Island by Nurzahirah Binti Mohd Zulkifli, Matric Number UK25624 have been
examined and all errors identified have been corrected. This report is submitted to the

School of Marine Science and Environmnet as partial fulfilment towards obtaining

Degree of Bachelor of Science (Marine Biology), Universiti Malaysia Terengganu.

Verified by:

DR. RAZAK BIN ZAKARIYA
Pensyarah .

sat Pengajian Sains Marin dan Sekitaran
Name: Dr. Razak bin i;T(ariymersiti Malaysia Terengganu

21030 Kuala Terengganu
Official stamp: Date: ! g/b,//(!&

Second Supervisor
DR. ROSWAT! BINTI MD AMIN

Name: Lecturer

School of Marine Science and Environment / Ky é //)0

Official stamp: Universiti Malaysia Terengganu Date:
21030 Kuala Terengganu



ACKNOWLEDGEMENTS

Firstly, I am thankful to Allah for blessing me with patient and strength to finish
my final year project. Then, I would like to express my greatest gratitude to both of my
supervisor Dr. Razak Zakariya and Dr. Roswati bt. Md. Amin for his patient and advices
in guiding throughout my project. I also feel grateful to both of the coordinators for final
year project which are Dr. Lee Jennie and Dr. Hasrizal Shaari for teaching and guiding

me.

I also would like to thank Mr. Che Mah Zan, Mr. Sulaiman and Mr. Said staffs of
Biodiversity Laboratory and Oceanography Environment Laboratory of School of Marine
Science and Environment for helping me during my sampling in Bidong Island. Also
thanks to Mr. Raja that help me in providing equipment and chemical which I used
during sampling and after sampling. Special thank you, to all staff from Remote Sensing

and GIS Laboratory in helping me doing my remote sensing data.

I would like to say my thank and gratitude to Dr. Faizal from Malaysia
International Nuclear and Technology (MINT) for helping me in'*C -method counting

using the liquid scintillation counter in their facility.

For their moral and financial support, I thank to my parents and family members
also my friends. Lastly, thank you to all who had been directly or indirectly involved in

the completion of my final year project.

1



TABLE OF CONTENTS

DECLARATION AND VERIFICATION REPORT

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF ABBREVIATIONS

LIST OF TABLES

LIST OF APPENDICES

ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION

1al

1.2

1.3

Introduction
Significant of Study

Objectives of Study

CHAPTER 2: LITERATURE REVIEW

2.1

2.2

2.3

2.4

Primary productivity

Primary productivity Method

Geographic Information System and Remote Sensing
2.3.1 Geographic Information System

2.3.2 Remote Sensing

Moderate Resolution Imaging Spectrodadiometer (MODIS)

1

Page

i
i

Vi
vii
viil

1X

Xii



CHAPTER 3: METHODOLOGY
8.1 Study Area
3.2 Hydrographical Data
3.3 Chlorophyll-a sampling
3.4  Primary Productivity Method
3.4.1 In-situ Incubation
3.4.2 Laboratory incubation
8.5 Laboratory Analysis
3.5.1 Primary productivity analysis
3.5.2 Chlorophyll-a analysis
3.6 Statistical analysis
3.6.1 "*C-method Calculation
3.6.2 Chlorophyll-a calculation
a1 MODIS Data Analysis
CHAPTER 4: RESULTS
4.1 Hydrographical data
4.2 Primary productivity
4.3 Chlorophyll-a data (in-situ)
4.4 Remote Sensing from MODIS data (chlorophyll-a concentration)
CHAPTER 5: DISCUSSION
5.1 Primary productivity
5.2 Chlorophyll-a concentration (in-situ)

5.3  Chlorophyll-a concentration (MODIS data)

v

11

11

11

11

12

12

12

13

13

13

14

14

16

17

18

19

21

22

z



rusal Fetioeialersn Uigies suiisrien WUl Zelite (v j

Unlversit Maisysia Terengomu.
54  Correlation on primary productivity with  chlorophyll-a 23
concentration
CHAPTER 6: CONCLUSION 25
REFERENCES 27
APPENDICES 29

CURRICULUM VITAE 41



Figure
3.1
3.2
4.1
4.2

43

LIST OF FIGURES

Sampling site near Bidong Island

MODIS data analysis flow chart

Primary production from in-situ incubation
Primary production from incubator incubation

Chlorophyll-a concentration

vi

Page
10
19
17
17

19



mg
ul
ml
M

nm

LIST OF ABBREVIATIONS

meter cubic
milligram
microliter
milliliter
molarity
nanometer
rotation per minute
litre

gram

hour
carbon

disintegrated per minute

Vil



LIST OF TABLES

TABLES PAGE
4.1 Environmental data on sampling site 16

4.2 MODIS data on Chlorophyll-a concentration 20

viii



Appendix

LIST OF APPENDICES

Primary productivity reading for depth Smeter (in-situ)
Primary productivity reading for depth 10meter (in-situ)
Primary productivity reading for | Smeter (in-situ)

Primary productivity for all depth (in-situ)

Primary productivity reading for depth Smeter (incubator)
Primary productivity reading for depth 10meter (incubator)
Primary productivity reading for depth 15meter (incubator)
Primary productivity reading for all depth (incubator)
Chlorophyll-a concentration reading for 29/8/13
Chlorophyll-a concentration reading for 30/8/13
Chlorophyll-a concentration for 31/8/13

Light meter reading on 30/8/13

Light meter reading on 31/8/13

1X

Page
29
30
31
31
32
33
34
34
35
35
36
37

40



ABSTRACT

Primary productivity is a process which involved during the photosynthesis
occurs and is highly related to the chlorophyll-a concentration. The objective of this
study is to determine the primary productivity from the ground data survey using the
carbon 14 techniques. and satellite imagery (MODIS). Thus, the relation between
ground data and satellite data of primary production can be determined. Carbon 14
techniques were used in determining the primary production of sampling site using in-
situ and incubator incubation which act as ground data. A sampling chlorophyll-a also
have been done. Then, chlorophyll-a concentration data from the satellite is obtained
from the Ocean Color Web using the MODIS method. Thus, the data analyse will be
correlated between the primary production with chlorophyll-a concentration ground
data and satellite data. The primary production rate on the sampling site at 5’
37.655’E and 103° 02.081’N of in-situ on water sampled were ranged from13 — 25mg
C/Lh while filtered sampled ranged from 0.05-0.089mg C/Lh. The productions for
incubator incubation results of water sampled are ranging from 0.033-0.101mg C/Lh
while the filtered sampled are ranging from 0.032-0.079mg C/Lh. The primary
productivity for the sampling site increases as the depth increases for both in-situ and
incubator incubation. The chlorophyll-a concentration, the results shows high
concentration at depth 15m. The concentrations are ranging from 0.006-0.008mg/m3
throughout the water column. The satellite data from MODIS shows that the
chlorophyll-a concentration is ranging 0.1 — 0.3 mg/m3 which were taken from the 3-
days composite. The satellite data could not be taken from 1-day composite due to the

cloud cover which shows NaN reading values. Thus, the correlation could not be



correlated between the in-situ and satellite data due to cloud cover and insufficient

data.
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Penyempalan Produktiviti Primer Menggunakan Data Imej Satelit (MODIS)
and Data di Tempat Penyempelan Menggunakan Kaedah C berdekatan Pulau

Bidong
ABSTRAK

Produktiviti primer adalah proses yang melibatkan fotosintesis dan sangat berkait
dengan kepekatan klorofil-a . Tujuan dari penelitian ini adalah untuk mengetahui
produktiviti primer dari data survei tanah menggunakan teknik karbon 14 dan citra
satelit (MODIS). Dengan demikian, hubungan antara data kawasan kajian dan data
satelit dari produksi primer dapat ditentukan. Teknik karbon 14 yang digunakan
dalam menentukan produksi primer dari lokasi pengambilan sampel menggunakan in-
situ dan inkubator inkubasi yang bertindak sebagai data dasar. Penyempalan
kepekatan klorofil-a juga telah dilakukan. Kemudian, data kepekatan klorofil-a dari
satelit yang diperoleh dari Ocean Color Web menggunakan kaedah daripada MODIS.
Dengan demikian, data analisis diantara klorofil-a dikawasan kajian dengan data
satelit dan produktiviti primer dapat ditentukan kolerasinya. Takat produksi primer di
lokasi pengambilan sampel pada 5 '37,655' E dan 103 '02,081' N dari di atas air
sampel yang berkisar daripada 13 - 25mg C / Lh sementara disaring sampel berkisar
antara 0,05-0.089mg C / Lh. Produksi hasil inkubasi inkubator air sampel berkisar
antara 0.033-0.10lmg C / Lh sementara disaring sampel berkisar antara 0.032-
0.079mg C / Lh. Produktiviti primer untuk lokasi pengambilan sampel meningkat
dengan meningkatnya kedalaman untuk kedua in-situ dan inkubator inkubasi.
Klorofil-a konsentrasi, hasil menunjukkan konsentrasi tinggi pada kedalaman 15m.
Konsentrasi berkisar antara 0.006-0.008mg/m3 seluruh kolum air. Data satelit dari
MODIS menunjukkan bahwa klorofil-a konsentrasi berkisar 0,1-0,3 mg/m3 yang

diambil dari 3-hari komposit. Data satelit tidak boleh diambil dari 1 hari komposit
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kerana penutupan awan yang menunjukkan nilai-nilai membaca NaN. Dengan
demikian, korelasi tidak dapat dikorelasikan antara data in-situ dan satelit kerana

tutupan awan dan data yang tidak cukup.
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