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ABSTRACT 

In Malaysia, the Department of Survey and Mapping Malaysia has developed a hybrid 

geoid model known as the West Malaysia Geoid 2004 (WMGeoid04). This model is 

fitted to the Peninsular Malaysia Geodetic Vertical Datum (PMGVD), which is 

referenced to the Mean Sea Level (MSL) observed at Port Klang, boasting an accuracy 

of approximately ±5cm. However, it's important to highlight that the leveling datum 

on Pulau Langkawi is still based on the Land Survey Datum 1912 (LSD12), the first 

official national vertical datum for Peninsular Malaysia. The discordance between the 

vertical datums of PMGVD and LSD12 raises concerns about the alignment of 

WMGeoid04 with the land leveling datum on Pulau Langkawi. Therefore, the primary 

objective of this study is to develop a new hybrid geoid model specifically for Pulau 

Langkawi.To accomplish this goal, the study employed three distinct gravimetric 

geoid models: WMG03A, PMGG2020, and PMSGM2014. These models were 

utilized to assess the performance of the new hybrid geoid, which was derived by 

integrating various gravimetric geoid models. In developing this novel hybrid geoid, 

ten GNSS leveling points were utilized to create a corrective surface. Two parametric 

models, "remove mean" and "remove 4-parameter," were implemented to ascertain the 

optimal approach for the corrective surface. The gridding of the corrective surface was 

executed using the LSC method. Furthermore, the correlation length and data noise 

value were systematically examined within intervals of 5km to 15km and 0.01m to 

0.06m, respectively. Evaluation of the newly developed hybrid geoid, known as the 

Langkawi Hybrid Geoid 2023 (LKGWHG23), was performed alongside existing 

hybrid geoid models: WMGEOID04, Peninsular Malaysia Hybrid Geoid 2020 

(PMHG2020), and Peninsular Malaysia Seamless Geoid Malaysia 2014 

(PMSGM2014). This evaluation was based on the analysis of 10 GNSS leveling 

points. The results indicated that the LKGWHG23, computed using the WMG03A 

gravimetric geoid model, exhibited higher accuracy with a Root Mean Square Error 

(RMSE) of ±2.7cm. In contrast, the WMGEOID04, PMHG2020, and PMSGM2014 

displayed accuracies of ±0.105m, ±0.077m, and ±0.190m, respectively. In summary, 

the study successfully introduced the LKGWHG23, a new hybrid geoid model tailored 

to Pulau Langkawi. Through meticulous evaluation, LKGWHG23 demonstrated 

enhanced accuracy compared to existing hybrid geoid models, signifying its potential 

for precise geodetic computations and geophysical applications in the region. 

 

Keywords: hybrid geoid, orthometric height, gravimetric geoid 



v 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS i 

AUTHOR’S DECLARATION ii 

ABSTRACT iii 

ACKNOWLEDGEMENT iv 

TABLE OF CONTENTS v 

LIST OF TABLES viii 

LIST OF FIGURES ix 

LIST OF SYMBOLS xi 

LIST OF ABBREVIATIONS xii 

CHAPTER ONE RESEARCH BACKGROUND 1 

1.1 Introduction 1 

1.2 Background of Study 1 

1.3 Problem Statement 3 

1.4 Research Questions 4 

1.5 Aim 4 

1.6 Objectives 4 

1.7 Scope and Limitation 4 

1.8 Significant of Study 5 

1.9 Summary 6 

CHAPTER TWO LITERATURE REVIEW 7 

2.1 Introduction 7 

2.2 Land Survey Datum 1912 (LSD12) 7 

2.3 Peninsular Malaysia Geodetic Vertical Datum (PMGVD) 7 

2.4 Global National Satellite System (GNSS) Levelling 8 

2.5 Precise Levelling 9 




