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ABSTRACT

Some locations along the Malaysian coast do not have any tidal data due to the
absence of tide observation. Tide observation stations established by the Royal
Malaysian Navy (RMN), International Tidal Survey, and Department of Survey and
Mapping Malaysia, along the Malaysian coast are inadequate to gather tidal data at
points of interest. Moreover, the existing tide observation stations have limited the
usage of tidal data to cover all working areas along the coastal line. Hence, an
alternative approach to estimate tidal data, which is a concept of cotidal dataset, has
been introduced to provide tidal dataset. This is because gathering cotidal dataset
does not require physical tide gauge to be positioned at working areas as well as the
need for tide observation for a long period of time. As such, this study presents the
estimation of cotidal datasets at selected study areas by employing the spatial
interpolation methods and evaluate its output. Interpolation of tidal data from multiple
tide observation stations is required in cotidal approach. Hence, three spatial
interpolation methods were carried out at two locations along the coast of Peninsular
Malaysia as testing grounds. With that, a comparative study of the tidal levels
between tidal data acquired from RMN and cotidal dataset through statistical analysis
was performed. The accuracy of the cotidal dataset based on the performances of
spatial interpolation methods was evaluated by referring to the accuracy tolerance
drawn by the International Hydrographic Organization (IHO). In addition, the output
of cotidal dataset was examined to see how well the cotidal dataset estimation. The
final analysis was sensitivity testing to ascertain the consistency spatial interpolation
methods in estimating tide heights. Based on the results, it was discovered that the
accuracy of the cotidal dataset estimation and output are within the acceptable limit
drawn by IHO. The significance of cotidal dataset is in terms of saving time, cost, and
effort to acquire reliable tidal data and information, especially for related
organizations involved in hydrographic and new coastal development. The concept of
cotidal dataset is in its advent in estimating oceanographic variables, particularly in
coastal areas.



ACKNOWLEDGEMENT

My gratitute and thank go to my supervisor Dr. Syed Ahmad Qusoiri Bin Syed Abdul
Karim, and co-supervisor, Dr. Othman Bin Mohd Yusof for the support, patient and
ideas throughout my time as a student. I have been extremely lucky to have a
supervisor who cared so much about my work, and who responded to my questions
and queries so promptly.

My appreciation goes to Royal Malaysian Navy and National Hydrographic Centre
for providing the data that allowed me to undertake this thesis. Special thanks go to Lt
KDR Musa Bin Paiman TLDM, PW Il (B) Shamsol Akmar Bin Ramli, PW Il (B)
Ismail Bin Ibrahim and PW Il (B) Abdul Jalil Bin Abu Hassan. They willingly lend
me their time, resources and expertise to prepare the data for the research.

It is my privilege to thank my husband Mohd Rasidi Bin Rahmat, who allow me just
enough elbowroom to finish this thesis while still staying close and available. To my
boys Amirul and Asyraf —thanks for putting up with the many days and nights of
neglect while 1 was writing this thesis.

My sincere thanks also goes to my parents, my sister Aisyah, and my two brothers
Syafie and Khanifah for supporting me spiritually throughout my years of study.

I would like to express my gratitude to the staff of Center of Graduate Studies (CGS)
UIiTM Perak that provides support to facilitate my research. In particular, I am
grateful to Dr. Kharizam Ismail, Dr. Haryati Mohd Isa and Puan Nurain Mat Selan for
the last minute favors.

Finally, I would like to thank all my classmates, Cohort 1 of program AP763 for the
wonderful years we had together.



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

CHAPTER ONE: INTRODUCTION
1.1 Research Background

1.2 Problem Statement

1.3 Research Questions (RQ)

1.4 Research Aim

1.5 Research Objectives (RO)

1.6 Research Methodology

1.7 Significance of the Research

1.8 Scope and Limitations

1.9 Thesis Outline

CHAPTER TWO: LITERATURE REVIEW
2.1 Overview
2.2 The Development of Cotidal Dataset
2.3 Spatial Interpolation
2.3.1 Inversed Distance Weighted (IDW)
2.3.2 Kriging
2.3.3 Natural Neighbor
2.3.4 Previous Application of Spatial Interpolation

2.4 Determining the Tidal Levels

Vi

Page

© o1 o1 01 A W = -

=
N O

13
13
13
14
15
16
17
19
24



CHAPTER ONE
INTRODUCTION

1.1 Research Background

Tide observations provide information on the safe depth of the sea to
navigators. It can also be utilized for coastal development. Gauging the tide depth at
tide observation stations is vital in order to acquire real tidal data. Then, the real tidal
data are processed using mathematical calculations or electronic digital computer to
produce detailed tide information such as tidal constituents, tidal levels as well as
tidal predictions (NOAA, 2001). These tide information become necessary in meeting
the demands of related authorities or agencies and by the public generally.

However, there are locations along the Malaysian coast where tidal data are not
collected due to the absence of tide observations (NHC, 2015). Typically, tide
observations are carried out for a sufficiently long period of time i.e. one month
(NOAA, 2000). This method of gathering data at a place of interest with no existing
tide information consumes a lot of time.

Estimation of spatial data becomes the most convenient way to produce
oceanographic variables (Hess, 2002). Instead of doing tide observations for a long
period of time, estimations of tidal data which is a concept of cotidal dataset can be
done as the method does not require the installation of physical tide gauges at the
place of interest. It also solves the problem of limitations in the number of existing
tide observation stations.

A cotidal dataset can be acquired from the interpolation of tidal data from two
or more tide observation stations. The acquisition of cotidal datasets using spatial
interpolation methods is carried out using the GIS as a tool. The GIS is a computer-
based tool used to map and analyze things that exist and events that happen on Earth.
It is capable to analyze and display datasets on the computer. The GIS can store,
manipulate, analyze and display relationships between phenomena happening on the
Earth’s surface (Chang, 2010).

Thus, it is important to evaluate cotidal datasets results obtained from spatial

interpolation methods to conclude whether the spatial interpolation method can
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