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ABSTRACT 

 

 

 

 

Navigation system is designed to guide and control vessel systematically to 

avoid accident. Navigation system disorder can lead to maritime accidents such as 

collision, grounding and stranding which could result in significant losses in terms of 

damage, oil pollution, loss of life and financial losses. As a result, improvement to 

safety of navigation in ports is increasingly addressed by society, particularly local 

authorities. This study was conducted to explore the influences of potential factors to the 

safety of navigation and its impact in port. It has been carried out involving 100 

respondents from Johor Port and Port of Tanjung Pelepas. The respondents involved are 

vessel captain, pilot, and towing captain. Data were collected using questionnaires and 

were analysed using SPSS program for Win XP. The methods of analysis used in this 

study are descriptive and inferential. Descriptive analysis is used to determine the safety 

factors and their impacts, Pearson Correlation method is used to check correlations 

between factors and impacts, and Analysis of Variance (ANOVA) is used to check 

dependency of means between groups of respondents. The respondents agree that main 

factors affecting safe navigation in port are environment, vessel and navigational aid 

(mean of 1.80, 2.01 and 1.86 respectively), while the failure of navigation in port will 

contribute to the significant impact to port operations and losses (mean of 1.85 and 2.03 

respectively). There are significant correlations between factors and impacts where 

average r2-value is 0.569 between factors elements, 0.503 between impacts elements, 

and 0.745 between factors and impacts. The result also proved that the answer selection 

by respondents is not influenced by their working position and experience, where 

overall p-value is above 0.05. 
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ABSTRAK 

 

 

 

 

Sistem navigasi adalah perlu untuk memandu dan mengawal kapal secara 

sitematik bagi mengelakkan kemalangan. Kegagalan sistem navigasi boleh 

menyebabkan berlakunya kemalangan maritim seperti perlanggaran, terdampar dan 

terkandas yang mana akan menyebabkan kerugian yang besar sama ada kerosakan, 

pencemaran, kehilangan nyawa mahupun kerugian kewangan. Oleh sebab itu, 

penambahbaikan bagi keselamatan navigasi di pelabuhan semakin ditangani masyarakat 

terutamanya pihak berkuasa tempatan. Kajian ini dijalankan bagi mengkaji pengaruh 

faktor-faktor berpotensi terhadap keselamatan navigasi dan kesan-kesannya di 

pelabuhan. Ia telah dijalankan dengan penglibatan seramai 100 orang responden 

daripada Pelabuhan Johor dan Pelabuhan Tanjung Pelepas. Responden yang terlibat 

adalah nakhoda kapal, pilot, dan nakhoda kapal penunda. Data dikumpul menggunakan 

borang selidik dan dianalisis menggunakan perisian SPSS untuk Win XP. Kaedah 

analisis yang digunakan dalam kajian ini adalah deskriptif dan inferensi. Analisis 

deskriptif digunakan untuk menentukan faktor keselamatan dan kesannya, Korelasi 

Pearson pula digunakan untuk membuktikan korelasi di antara faktor dan kesan, dan 

analisis varians (ANOVA) digunakan untuk menentukan kebergantungan min di antara 

kumpulan responden. Responden setuju bahawa faktor utama yang mempengaruhi 

keselamatan navigasi di pelabuhan adalah elemen persekitaran, kapal dan alat bantu 

navigasi (nilai min masing-masing 1.80, 2.01 dan 1.86), manakala kegagalan navigasi di 

pelabuhan pula akan menyumbang kepada kesan yang ketara terhadap operasi 

pelabuhan dan kerugaian (nilai min masing-masing 1.85 dan 2.03). Terdapat korelasi 

yang ketara di antara faktor dan kesan di mana nilai r2 ialah 0.569 bagi antara faktor, 

0.503 bagi antara kesan, dan 0.745 bagi antara faktor dan kesan. Hasil kajian juga 

membuktikan bahawa pemilihan jawapan oleh responden adalah tidak dipengaruhi oleh 

pekerjaan dan pengalaman mereka, di mana nilai p keseluruhan adalah melebihi 0.05. 



vii 
 

 

 

 

TABLE OF CONTENTS 

 

 

 

 

CHAPTER TITLE PAGE 

   

 DECLARATION ii 

 DEDICATION iii 

 ACKNOWLEDGEMENTS iv 

 ABSTRACT v 

 ABSTRAK vi 

 TABLE OF CONTENTS vii 

 LIST OF TABLES xiii 

 LIST OF FIGURES xvii 

 LIST OF ABBREVIATIONS xviii 

 LIST OF APPENDICES xx 

   

   

1 INTRODUCTION  

 1.1     Background of Study 1 

 1.2     Problem Statement 3 

 1.3     Objectives of the Project 4 

 1.4     Scopes of the Study 4 

 1.5     Research Question 5 

 1.6     Research Importance 5 

 1.7     Research Hypotheses 6 

 1.8     Expected Outcome 11 



viii 
 

 1.9     Definition of Terms 12 
 

           1.9.1     Safety 12 

           1.9.2     Navigation 12 

           1.9.3     Port 13 

   

   

2 LITERATURE REVIEW  

 2.1     Introduction 14 

 2.2     Concept of Port 15 

 2.3     Basic Definition Involve in Port System and Operation 17 

 2.4     Terminals at Port 18 

 2.5     Concept of Safe Navigation 18 

 2.6     Rules and Regulations on Safety 20 

 2.7     The Structure of Control 21 

 2.8     Safe Navigation Elements 22 

           2.8.1   Ship Size 23 

           2.8.2   Ship Speed 23 

           2.8.3   Loading Condition of Ship 25 

           2.8.4   Turning Circle 25 

           2.8.5   Existence of Pilot on Board 27 

           2.8.6   Local Traffic 28 

           2.8.7   Wind Speed 28 

           2.8.8   Water Current 29 

           2.8.9   Depth and Narrowness of Area 30 

           2.8.10 Restricted Visibility 31 

 2.9     Impact of Navigational Failure 31 
   

   

3 METHODOLOGY  

 3.1     Introduction 33 

 3.2     Study Design 35 



ix 
 

 3.3     Place of Study 36 
 

           3.3.1     Overview of Johor Port 36 

                        3.3.1.1   Background 36 

                        3.3.1.2   Port Limits 38 

                        3.3.1.3   Facilities 38 

                        3.3.1.4   Berthing Facilities 39 

                        3.3.1.5   Storage Facilities 41 

           3.3.2     Overview of Port of Tanjung Pelepas 43 

                        3.3.2.1   Background 43 

                        3.3.2.2   Facilities 44 

 3.4     Population and Study Sample 46 

 3.5    Study Instruments 46 

           3.5.1     Part A 48 

           3.5.2     Part B 48 

           3.5.3     Part C 49 

 3.6     Tests for Reliability and Validity 50 

 3.7     Data Analysis 56 

           3.7.1     Descriptive Analysis 57 

           3.7.2     Inferential Analysis 58 

                        3.7.2.1   Analysis of Variance (ANOVA) 58 

                        3.7.2.2   Pearson Correlation 59 

 3.8     Study Procedure 60 

 3.9     Conclusion 60 

   

   

4 RESULTS AND FINDINGS  

 4.1     Introduction 61 

 4.2     Demographic Analysis 62 

           4.2.1     Distribution of Respondent by Current Job 62 

 
          4.2.2     Distribution of Respondent by Experience in 

Maritime Field 

63 

 



x 
 

 
4.3     Descriptive Analysis – Mean, Standard Deviation and 

Variance 
64 

 
          4.3.1     Environment Related Factors Affecting Safe 

Navigation in Port 
64 

 
          4.3.2     Vessel Related Factors Affecting Safe 

Navigation in Port 

65 

 
          4.3.3     Navigational Aid Related Factors Affecting 

Safe Navigation in Port 

66 

 
          4.3.4     Impacts of Unsafe Navigation in Port to 

Operation 

67 

           4.3.5     Impacts of Unsafe Navigation in Port to Losses 68 

 4.4     Analysis of Variance 70 

 
          4.4.1     Significant Difference in Selection of Answer 

by Working Position in Maritime Field 

70 

 
          4.4.2     Significant Difference in Selection of Answer 

by Working Experience in Maritime Field 

75 

 4.5     Analysis of Correlation 80 

 
          4.5.1     Correlation Between Elements in Factors 

Affecting Safe Navigation in Port 

80 

 
          4.5.2     Correlation Between Elements in Impacts of 

Unsafe Navigation in Port 

83 

 

          4.5.3     Correlation Between Factors Affecting Safe 

Navigation in Port and Impacts of Unsafe 

Navigation in Port 

84 

   

 

5 DISCUSSION  

 5.1     Introduction 90 

 5.2     Discussion on Demographic Analysis 91 

 5.3     Discussion on Factors Affecting Safe Navigation in Port 92 
   



xi 
 

 
          5.3.1     What are the Domains Factors Affecting Safe 

Navigation in Port? 

92 

 
          5.3.2     What is the Dominant Factor Affecting Safe 

Navigation in Port? 

93 

 5.4     Discussion on Impacts of Unsafe Navigation in Port 95 

 
          5.4.1     What are the Domains Impacts of Unsafe 

Navigation in Port? 

95 

 
          5.4.2     What is the Dominant Impact of Unsafe 

Navigation in Port? 

96 

 5.5     Discussion on Analysis of Variance 97 

 

          5.5.1     Is there a Significant Difference in The 

Selection of Answer By Working Position in 

Maritime Field? 

97 

 

          5.5.2     Is there a Significant Difference in the Selection 

of Answer by Working Experience in Maritime 

Field? 

98 

 5.6     Discussion on Correlation between Elements 99 

 

          5.6.1     Is there a Significant Correlation between 

Elements in Factors Affecting Safe Navigation 

in Port? 

99 

 

          5.6.2     Is there a Significant Correlation between 

Elements in Impacts of Unsafe Navigation in 

Port? 

100 

 

          5.6.3     Is there a Significant Correlation between 

Factors Affecting Safe Navigation in Port and 

Impacts of Unsafe Navigation in Port? 

101 

   

   

   

   

   
 



xii 
 

6 CONCLUSION AND RECOMMENDATION  

 6.1     Summary 102 

 6.2     Recommendation 104 

 6.3     Proposal for Future Study 104 

 6.4     Conclusion 105 

   

   

REFERENCES 106 

APPENDICES 113 

 
  



xiii 
 

 

 

 

LIST OF TABLES 

 

 

 

 

TABLE NO.                                TITLE PAGE 

    

2.1  Types of port and description 16 

2.2  Navigational failure phenomena 32 

3.1  Container berth capacity 39 

3.2  Hazardous liquid bulk berth capacity 39 

3.3  Edible oil berth capacity 39 

3.4  Break bulk  berth capacity 40 

3.5  Dry bulk berth capacity 40 

3.6  Multipurpose berth capacity 40 

3.7  Mechanical equipment 41 

3.8  Liquid terminal capacity 41 

3.9  Dry bulk terminal capacity 42 

3.10  Container terminal capacity 42 

3.11  PTP container berth characteristic 45 

3.12  Classification of Likert Scale by score 48 

3.13  Mean separation 57 

3.14  Guilford's Rule of Thumb Correlations 59 

4.1  Distribution of respondents based on current job in 

maritime field 

62 

4.2  Distribution of respondents based on experiences in 

maritime field 

63 

    



xiv 
 

4.3  Mean, standard deviation and variance for environment 

related factors affecting safe navigation in port 

64 

4.4  Mean, standard deviation and variance for vessel related 

factors affecting safe navigation in port 

65 

4.5  Mean, standard deviation and variance for navigational 

aid related factors affecting safe navigation in port 

66 

4.6  Mean, standard deviation and variance for impacts of 

unsafe navigation in port to operation 

67 

4.7  Mean, standard deviation and variance for impacts of 

unsafe navigation in port to losses 

68 

4.8  Significant difference to the environment related factors 

affecting safe navigation in port by working position in 

maritime field 

70 

4.9  Significant difference to the vessel related factors 

affecting safe navigation in port by working position in 

maritime field 

71 

4.10  Significant difference to the navigational aid related 

factors affecting safe navigation in port by working 

position in maritime field 

72 

4.11  Significant difference to the impacts of unsafe 

navigation in port to operation by working position in 

maritime field 

73 

4.12  Significant difference to the impacts of unsafe 

navigation in port to losses by working position in 

maritime field 

74 

4.13  Significant difference to the environment related factors 

affecting safe navigation in port by working experience 

in maritime field 

75 

4.14  Significant difference to the vessel related factors 

affecting safe navigation in port by working experience 

in maritime field 

76 



xv 
 

4.15  Significant difference to the navigational aid related 

factors affecting safe navigation in port by working 

experience in maritime field 

77 

4.16  Significant difference to the impacts of unsafe 

navigation in port to operation by working experience in 

maritime field 

78 

4.17  Significant difference to the impacts of unsafe 

navigation in port to losses by working experience in 

maritime field 

79 

4.18  Correlation between environment and vessel related 

factors affecting safe navigation in port 

80 

4.19  Correlation between environment and navigational aid 

related factors affecting safe navigation in port 

81 

4.20  Correlation between vessel and navigational aid related 

factors affecting safe navigation in port 

82 

4.21  Correlation between impacts to operation and to losses 

of unsafe navigation in port 

83 

4.22  Correlation between environment related factors 

affecting safe navigation in port and impacts of unsafe 

navigation in port to operation 

84 

4.23  Correlation between environment related factors 

affecting safe navigation in port and impacts of unsafe 

navigation in port to losses 

85 

4.24  Correlation between vessel related factors affecting safe 

navigation in port and impacts of unsafe navigation in 

port to operation 

86 

4.25  Correlation between vessel related factors affecting safe 

navigation in port and impacts of unsafe navigation in 

port to losses 

87 

    

    



xvi 
 

4.26  Correlation between navigational aid related factors 

affecting safe navigation in port and impacts of unsafe 

navigation in port to operation 

88 

4.27  Correlation between navigational aid related factors 

affecting safe navigation in port and impacts of unsafe 

navigation in port to losses 

89 

 
 
  



xvii 
 

 

 

 

LIST OF FIGURES 

 

 

 

 

FIGURE NO.                                TITLE PAGE 

    

2.1  Regulation of maritime safety 21 

2.2  Deceleration diagram 24 

2.3  Vessel turning ability 26 

2.4  Maritime accidents and its impact 32 

3.1  Research flowchart 34 

3.2  Location of Johor Port  37 

3.3  Johor Port layout plan 37 

3.4  Location of Port of Tanjung Pelepas 43 

3.5  Port of Tanjung Pelepas performance 44 

3.6  Environment related factors reliability analysis 51 

3.7  Vessel related factors reliability analysis 52 

3.8  Navigational aid related factors reliability analysis 53 

3.9  Impacts to the operation reliability analysis 54 

3.10  Impacts to the losses reliability analysis 55 

    

 

  



xviii 
 

 

 

 

LIST OF ABBREVIATIONS 

 

 

 

 

AIS  - Automatic Identification Systems 

ANOVA - Analysis of Variance 

ARPA  - Automatic Radar Plotting Aid 

ATON  - Aid to Navigation 

COLREG - Collision Regulations 

DWT  - Deadweight Tonnage 

ECDIS  - Electronic Chart Display and Information Systems 

ECS  - Electronic Chart Systems 

EMSA  - European Maritime Safety Agency 

EU  - European Union 

FSC  - Flag State Control 

FSC  - Flag State Control 

FTZ  - Free trade Zone 

GMDSS - The Global Maritime Distress Safety System 

GRT  - Gross Registered Tonnage 

IAIN  - International Association of Institutes of Navigation  

IMO  - International Maritime Organisation 

LBP  - Length between Perpendiculars 

MIDAS - Maritime Industrial Development Area Scheme 

MOU  - Memorandum of Understanding 

PTP  - Port of Tanjung Pelepas 

SAR  - Search and Rescue  

SOLAS  - The International Convention for the Safety of Life at Sea  

http://en.wikipedia.org/wiki/Automatic_Radar_Plotting_Aid�


xix 
 

SPSS  - Statistical Package for Social Science 

SRS  - Ship Reporting Systems 

STCW  - Convention on Standards of Training, Certification and 

Watchkeeping for Seafarers 

STRAITREP - Ship Reporting System in the Straits of Malacca and Singapore 

TCD  - Turning Circle Diameter 

TEU  - Twenty Foot Equivalent Units 

TSS  - Traffic Separation Schemes 

UN  - United Nation 

UNCLOS - The United Nations Convention on the Law of the Sea  

VHF  - Very High Frequency 

VLCC  - Very Large Crude Container 

VTMS  - Vessel Traffic Management System 

VTS  - Vessel Traffic Service 

 

  

http://en.wikipedia.org/wiki/Twenty-foot_equivalent_unit�


xx 
 

 

 

 

LIST OF APPENDICES 

 

 

 

 

APPENDIX                               TITLE  PAGE 

    

A Permission Letter from Faculty of Mechanical 

Engineering, Universiti Teknologi Malaysia to 

Collect Data 

 

113 

B Sample of Questionnaire  114 

    

 



1 
 

 

 

 

CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background of Study 

 

 

Maritime freight transport has experienced strong growth and profound changes 

over recent decades. Freight volumes and container traffic in particular have grown with 

the intensification of global trade and the geographical dispersion of production. The 

industrial organization of the sector has evolved rapidly. 

 

The rapid expansion of trade has led to fast growth of throughput in many ports. 

As a result, in many large gateway ports, local communities are increasingly concerned 

about the negative impacts of port activities, including local pollution and high traffic 

volume. 

 

Ports only have a limited amount of dockage, and only so many cargo or 

container cranes. Vehicles that have been moved by ship can only be driven off so fast, 

and it takes time to do this. Ships usually have to "wait in line" to get to the cranes or the 

pier because there is a high demand on the limited resources of a port. The high traffic 

volume can lead to unsafe navigation or navigational failure.  
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The Lloyd's Register of Shipping Casualty Returns for 1958, the year before the 

IMO Assembly met for the first time, showed that 16 per cent of the merchant shipping 

tonnage lost that year (56,000 gt) resulted from collisions and a further 32 per cent 

(115,000 gt) from groundings or striking wrecks. The vast majority of these casualties, 

nearly half the total for that year, were thus caused or contributed to by navigational 

error or deficiency. This proportion was by no means uncommon and indeed many of 

the worst disasters in shipping history have resulted from collisions and other accidents 

which can be attributed to navigational errors. 

 

Safety of navigation in port has become an important issue since then. The 

common maritime accidents to happen due to navigational error are collision, contact or 

impact between ships with other surface object, grounding and stranding, foundering 

and flooding, hull and machinery failure, fire and explosion and other miscellaneous. 

The consequences due to these accidents can be devastating which can cause pollution, 

economic loss and injury and loss of life. 

 

Over the past two decades, the public reaction to a number of environmental 

pollution incidents caused by shipping casualties have led to a greater demand for more 

monitoring of shipping navigation, especially in port. The demands for information from 

port authorities in regard to ships navigating off their port are increasing with the new 

emphasis on security and these extra demands must be managed for safe navigation. The 

situations come worse when the ship rapidly increase over the world every year. 

 

There are many factors which contribute to the accidents risk but, in addition to 

addressing the safety on navigation system, more effective study and research could 

play an important role in reducing the accidents risk. Some navigation systems and 

formulas need to be build base on the parameters of navigation.  

 

In the designing the safety navigation system, many aspect need to be considered 

especially local port design and early system implemented. Some system like pilotage, 

towage and equipment implemented for lower accident risk was result in slower port 
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process. The human factor, including the operation and effect of the technology, should 

also be taken into account. Therefore an optimization approach is developed to reduce 

accident risk at port. But higher cost system not usually result for lower accidents risk. 

What is the parameter that has large influence on ship accidents in port? 

 

With this study entitled ‘Factors Affecting Safe Navigation and Their Impacts in 

Port Area’ hopes to find a better solution to that matter above with proper management 

and system to increase the safety of navigation in port. 

 

 

 

 

1.2 Problem Statements 

 

 

In port, there are many ships processes involve like charging or discharging 

process, bunkering, arriving or departing from the port, waiting and so on. These 

processes are potentially contributed to the accidents when there is no some safety 

system. Proper navigational system and management will reduce the problems stated 

thus giving benefits to both ship operator and port operator. In the other hand, the 

verification of the navigation problem due to the congestion level at port will help port 

authority and ship master to plan a better navigational management. Identifying factors 

affecting safe navigation is very important in order to create navigational safety system 

as well as to reduce navigational error. 
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1.3 Objectives of the Project 

 

 

i) To determine the factors affecting safe navigation in port. 

ii)  To determine impacts of unsafe navigation in port. 

 

 

 

 

1.4 Scopes of the Study 

 

 

 This project will be carried out under these scopes; 

 

i) Study about safe navigation for ship in restricted area especially in port which 

has more constraints. 

ii)  Identify possible factors affecting safe navigation in port. 

iii)  Identify possible impacts of unsafe navigation in port. 

iv) Verify all elements using statistical method. 

v) Test the validity by getting verification from experts. 
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1.5 Research Questions 

 

 

Accordingly, the questions that will be studied in more detail in this research are 

as follows: 

 

i) What are the domains and dominant factors affecting safe navigation in port? 

ii)  What are the domains and dominant impacts of unsafe navigation in port? 

iii)  Is there a significant difference in the selection of answer by working position 

and working experience in maritime field? 

iv) Is there a significant correlation between factors affecting safe navigation in port 

and impacts of unsafe navigation in port? 

 

 

 

 

1.6 Research Importance 

 

 

The study conducted is to get clear information whether safety for vessel 

navigation in port is influenced by many factors. This also has to consider the impacts of 

unsafe navigation in port like grounding, capsize, contact, damage, injury, schedule 

delay and so on. In addition, this study will be used as a guide for port authority to build 

or implement new system regarding port safety. This study also has some interest as 

follows: 

 

i) To help port authority develop safety navigation system in port. 

ii)  To create awareness to vessel master and port authority about factors of safe 

navigation and its impact. 

iii)  To provide information to academician about most factors that contributes to the 

safe navigation in port.  
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1.7 Research Hypotheses 

 

 

To be more focused on the objectives, research hypothesis is needed. Some 

hypotheses are made to test every variable. 

 

HO1: Water current is not a factor affecting safe navigation in port. 

 

HO2: Wind speed is not a factor affecting safe navigation in port. 

 

HO3: Wave height is not a factor affecting safe navigation in port. 

 

HO4: Low visibility is not a factor affecting safe navigation in port. 

 

HO5: Narrowness of area is not a factor affecting safe navigation in port. 

 

HO6: Depth of water is not a factor affecting safe navigation in port. 

 

HO7: Water tidal is not a factor affecting safe navigation in port. 

 

HO8: Other port activity is not a factor affecting safe navigation in port. 

 

HO9: Number of vessel is not a factor affecting safe navigation in port. 

 

HO10: Distance between vessels is not a factor affecting safe navigation in port. 

 

HO11: Vessel size is not a factor affecting safe navigation in port. 

 

HO12: Loading condition of vessel is not a factor affecting safe navigation in port. 

 

HO13: Ballast condition of vessel is not a factor affecting safe navigation in port. 
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HO14: Vessel turning circle is not a factor affecting safe navigation in port. 

 

HO15: Draught of vessel is not a factor affecting safe navigation in port. 

 

HO16: Speed of vessel is not a factor affecting safe navigation in port. 

 

HO17: Pilot on board is not a factor affecting safe navigation in port. 

 

HO18: Experience of vessel captain is not a factor affecting safe navigation in port. 

 

HO19: Towage is not a factor affecting safe navigation in port. 

 

HO20: Buoy is not a factor affecting safe navigation in port. 

 

HO21: Radar is not a factor affecting safe navigation in port. 

 

HO22: Pilot experience is not a factor affecting safe navigation in port. 

 

HO23: Number of tugboat is not a factor affecting safe navigation in port. 

 

HO24: Continuous communication is not a factor affecting safe navigation in port. 

 

HO25: Port schedule delay is not an impact of unsafe navigation in port. 

 

HO26: Transportation efficiency is not an impact of unsafe navigation in port. 

 

HO27: Port traffic is not an impact of unsafe navigation in port. 

 

HO28: Environment safety is not an impact of unsafe navigation in port. 

 

HO29: Access to the port is not an impact of unsafe navigation in port. 
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HO30: Loading and unloading of cargo is not an impact of unsafe navigation in port. 

 

HO31: Berth availability is not an impact of unsafe navigation in port. 

 

HO32: Cargo handling process is not an impact of unsafe navigation in port. 

 

HO33: Capsize is not an impact of unsafe navigation in port. 

 

HO34: Fire is not an impact of unsafe navigation in port. 

 

HO35: Breakdown is not an impact of unsafe navigation in port. 

 

HO36: Grounding is not an impact of unsafe navigation in port. 

 

HO37: Threat marine life is not an impact of unsafe navigation in port. 

 

HO38: Fatality is not an impact of unsafe navigation in port. 

 

HO39: Injury is not an impact of unsafe navigation in port. 

 

HO40: Damage to port structure is not an impact of unsafe navigation in port. 

 

HO41: There is no significant difference to the environment related factors affecting safe 

navigation in port by working position in maritime field. 

 

HO42: There is no significant difference to the vessel related factors affecting safe 

navigation in port by working position in maritime field. 

 

HO43: There is no significant difference to the navigational aid related factors affecting 

safe navigation in port by working position in maritime field. 
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HO44: There is no significant difference to the impacts of unsafe navigation in port to 

operation by working position in maritime field. 

 

HO45: There is no significant difference to the impacts of unsafe navigation in port to 

losses by working position in maritime field. 

 

HO46: There is no significant difference to the environment related factors affecting safe 

navigation in port by working experience in maritime field. 

 

HO47: There is no significant difference to the vessel related factors affecting safe 

navigation in port by working experience in maritime field. 

 

HO48: There is no significant difference to the navigational aid related factors affecting 

safe navigation in port by working experience in maritime field. 

 

HO49: There is no significant difference to the impacts of unsafe navigation in port to 

operation by working experience in maritime field. 

 

HO50: There is no significant difference to the impacts of unsafe navigation in port to 

losses by working experience in maritime field. 

 

HO51: There is no significant correlation between environment related factors affecting 

safe navigation in port and vessel related factors affecting safe navigation in port. 

 

HO52: There is no significant correlation between environment related factors affecting 

safe navigation in port and navigational aid related factors affecting safe navigation in 

port. 

 

HO53: There is no significant correlation between environment related factors affecting 

safe navigation in port and impacts of unsafe navigation in port to operation. 
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HO54: There is no significant correlation between environment related factors affecting 

safe navigation in port and impacts of unsafe navigation in port to losses. 

 

HO55: There is no significant correlation between vessel related factors affecting safe 

navigation in port and navigational aid related factors affecting safe navigation in port. 

 

HO56: There is no significant correlation between vessel related factors affecting safe 

navigation in port and impacts of unsafe navigation in port to operation. 

 

HO57: There is no significant correlation between vessel related factors affecting safe 

navigation in port and impacts of unsafe navigation in port to losses. 

 

HO58: There is no significant correlation between navigational aid related factors 

affecting safe navigation in port and impacts of unsafe navigation in port to operation. 

 

HO59: There is no significant correlation between navigational aid related factors 

affecting safe navigation in port and impacts of unsafe navigation in port to losses. 

 

HO60: There is no significant correlation between impacts of unsafe navigation in port to 

operation and impacts of unsafe navigation in port to losses. 
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1.8 Expected Outcomes 

 

 

 In completion of this project, safety issue regarding the navigational error in port 

area will be identified. It is been said that marine traffic control is considerably less 

sophisticated than is the control of most other form of transport. Ship control is entirely 

ship based once the ship is outside pilotage waters, and in this respect it is somewhat 

similar to road vehicle. 

 

 The study is about the port area management system on how the related factors 

can affect the safe navigation of the vessel. With high traffic volume, safety of 

navigation become the most important issue to minimize any casualty that may happen 

which the impact can be severe to maritime industry. 

 

 It is also to understand the rules and regulation involve in safety of navigation in 

port in order for further improvement of navigational safety. There are series of 

measures had been introduced in the form of conventions, recommendations and other 

instruments. 

 

Lastly, to derive generic model which can be used for further study to determine 

the infrastructure, equipment and management requirement to be provided and 

implemented in the port area for safe navigation. 
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1.9 Definition of Terms 

 

 

 There are so many meaning given by people to the “safety”, “navigation” and 

“port” according to their background and experience. In this study, these important 

terms will be defined accordingly to suit with the objectives of study. 

 

 

 

 

1.9.1 Safety 

 

 

According to Longman Dictionary (2005), “safety” means “the state of being 

certain that adverse effects will not be caused by some agent under defined conditions”. 

It means that safety is the state of being "safe", the condition of being protected against 

physical, social, spiritual, financial, political, emotional, occupational, psychological, 

educational or other types or consequences of failure, damage, error, accidents, harm or 

any other event which could be considered non-desirable. Safety can also be defined to 

be the control of recognized hazards to achieve an acceptable level of risk. This can take 

the form of being protected from the event or from exposure to something that causes 

health or economical losses. It can include protection of people or of possessions. 

 

 

 

 

1.9.2 Navigation 

 

 

According to IACS Req. (1992), “navigation” means “all tasks relevant for 

deciding, executing and maintaining course and speed in relation to waters and traffic”. 
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It means that navigation is the process of monitoring and controlling the movement of a 

craft or vehicle from one place to another (Bowditch, 2002:799). It is also the term of art 

used for the specialized knowledge used by navigators to perform navigation tasks. All 

navigational techniques involve locating the navigator's position compared to known 

locations or patterns. 

 

 

 

 

1.9.3 Port 

 

 

According to Code of practice on security in ports (2003), “port” means “The 

geographic area defined by the member State or the designated authority, including port 

facilities as defined in the International Ship and Port Facility Security (ISPS) Code, in 

which maritime and other activities occur.” It means that port is a location on a coast or 

shore containing one or more harbors where ships can dock and transfer people or cargo 

to or from land. 

 



106 
 

 

 

 

REFERENCES 

 

 

 

 

Akten, N. (2002). The bosphorus: Factors contributing to marine casualties. Turkish J. 

Mar. Sci. 8: 179–195. 

 

American Bureau of Shipping. March 2006. Guide For Vessel Maneuverability. 

 

Asyraf, W. M. (2010). Safety of Navigation in Congested Port. Projek Sarjana Muda. 

Universiti Teknologi Malaysia. 

 

Baker, T.L. (1994). Doing Social Research. 2nd Edition. Mc Graw Hill Inc: New York. 

 

Bowditch. (2002). The American Practical Navigator. Bicentennial Edition. Pub. No. 9. 

National Imagery and Mapping Agency. 

 

Chang, W. H., Lee, L. S., Yang, S. J.  and Vandervoortf, C.G. (1975). Harbour 

Expansion And Harbour Congestion Charges An Application Of Nonlinear 

Programming. Journal of Transport Economics and Policy, Vol. 9, No. 3, pp. 

209-229. 

 

Colombo Plan Staff College for Technician (1984). Developing Skills In Technician 

Education Research. Singapore: Author. 

 

Churkin, V. I. and Zhukov, Y. I. (1998). Procedures for Ship Collision Avoidance. IEEE 

International Conference. 



107 
 

Dai, J., Lin, W., Moorthy, R., and Teo C. P. (2005). Berth Allocation Planning 

Optimization In Container Terminals. National University of Singapore and 

Georgia Institute of Technology, Paper of High Performance Computation for 

Engineered Systems. 

 

Fourgeaud, P. (2000). Measuring Port Performance. World Bank. PF/TWUTD 

08/11/00. 

 

Frittelli, J. (2008). Ship Navigation in Harbors: Safety Issues. CRS Report for Congress. 

Congressional Research Service.  

 

Galor, W. (2007). The effect of ship’s impact on sea bed in shallow water. Archives Of 

Civil And Mechanical Engineering, Vol 7, No. 3. 

 

Ghani, N., Nor and Zulkiple, A. (2005). Optimal Port Congestion Pricing. Journal of 

Transportation Science Society Of Malaysia 1, 88-100. 

 

Gluver, H. and Olsen, D. (1998). Ship Collision Analysis. Balkema: Netherlands. 

 

Harrison, A. J. (1971). The Problem of Safe Navigation In Confined Waters. Report of A 

Conference Called By The Electronic Engineering Association. The Radio and 

Engineer, Vol. 41, No. 6. 

 

Hope, R. (2008). Steering A Domestic Vessel. Birmingham: A.N.T.A. 

 

Hu, S., Fang, Q., Xia, H., and Xi, Y. (2006). Formal Safety Assessment Based On 

Relative Risks Model in Ship Navigation. Shanghai Leading Academic 

Discipline Project, China. Reliability Engineering and System Safety 92, 369–

377. 

 



108 
 

Istikbal, C. (2006). Turkish Straits: Difficulties and the importance of pilotage. The 

Turkish Straits: Maritime safety, legal and environmental aspects. Turkish 

marine research foundation, Vol: 25 pp.72. 

 

International Association of Classification Societies. Requirement Concerning 

Navigation.  IACS Req. Nov. 1992 

 

International Maritime Organization. January 1998. IMO and the safety of navigation. 

 

International Maritime Organization. (2003). Code of practice on security in ports. 

Tripartite Meeting of Experts on Security, Safety and Health in Ports. Geneva. 

 

Judson, B. (1999). A Tanker Navigation Safety System. Arctic Tanker Risk Analysis 

Project (ATRA), Phase 3. GeoInfo Solutions, Victoria, British Columbia. 

 

Kececi, T. and Yurtoren, C. (2010). An Analytic Hierarchy Process Approach To The 

Analysis Of Ship Length Factor In The Strait Of Istanbul. J. Black 

Sea/Mediterranean Environment, Vol. 16(2): 217-239. 

 

Kyrala, A. (1960). An Aproach to the Ship-Collision Problem. INFORMS. Operations 

Research, Vol. 8, No. 5, pp. 724-727. 

 

Kelly, S. D. (2005). Toward a More Deliberative Port Planning: The “Vision and 

Daring” of Environmental NGOs in Negotiations on the Second Maasvlakte, 

Port of Rotterdam, the Netherlands. Master of City Planning At The 

Massachusetts Institute Of Technology, US. 

 

Kobayashi, H. (2005). Functional Approach on the Techniques of Ship Handling. 

Proceedings of 5th Asian Conference on Marine Simulator & Simulation 

Research, July 2005. 

 



109 
 

Kristiansen, S. (2005). Maritime Transportation, Safety Management and Risk Analysis. 

Burlington: Elsevier Butterworth-Heinemann. 

 

Lin, B. (2006). Behavior of Ship Officers in Maneuvering To Prevent a Collision. 

Journal of Marine Science and Technology, Vol. 14, No. 4, pp. 225-230. 

 

Lisa (2005). Evaluation of Traffic Crash Fatality Causes and Effects. Florida A&M 

University – Florida State University, USA. 

 

Liu, Q., and Pedersen, E. (2006). Direct Perception of Collision Danger Information for 

Safe Marine Navigation. IEEE International Conference On Systems, Man And 

Cybernetics. Taipei, Taiwan. 

 

Logan M. (2010). Changes To Pilotage Rules. MLAANZ Conference Napier, 

Oceanlaw, New Zealand. 

 

Majid, M. (1993). Kaedah Penyelidikan Pendidikan. Dewan Bahasa dan Pustaka: Kuala 

Lumpur. 

 

Majid, M. (1998). Kaedah Penyelidikan Pendidikan. Dewan Bahasa dan Pustaka: Kuala 

Lumpur. 

 

Marine Investigation Report. (2012). A Safety Study Of The Operational Relationship 

Between Ship Masters/Watchkeeping Officers And Marine Pilots. Report 

Number SM9501, Transportation Safety Board of Canada, Canada. 

 

Maritime Traffic Regulations in the Turkish Straits. (1998). Official Gazette, No: 23515.  

 

Mark, H. E. S. (1998). Safety of Navigation in the Singapore Strait. Singapore Journal 

of International & Comparative Law. 2 PP, 497-503. 

 



110 
 

Memos, C. D. (2003). Port Planning. National Technical University of Athens, 

Zografos, Greece. 

 

Najib, M. (2003). Reka Bentuk Tinjauan Soal Selidik. Dewan  Bahasa dan Pustaka: 

Kuala  Lumpur. 

 

 National Marine Guidance Manual. (2008). Guidelines For Marine Pilotage Standards 

In Australia. Second Edition, November 2008. National Marine Safety 

Committee: Australia. 

 

Navigation Safety of Turkish Straits. (2000). Republic of Turkey Prime Ministry Under 

secretariat for Maritime Affairs Publications, 28-30 Sept. Istanbul. 

 

Ng, W. C. and Wong, C. S. (2006). Evaluating the Impact of Vessel-Traffic Interference 

on Container Terminal Capacity. Journal of Waterway, Port, Coastal, and Ocean 

Engineering/ ASCE/ March/April 2006. 

 

Ntibarekerwa, J. (2009). Increasing Port Capacity. US/Africa Workshop on Developing 

Sustainable Transportation Systems. 

 

Paris and Tokyo MOU’s. (2008). Port State Control Hold Joint Concentrated Inspection 

Campaign On Safety Of Navigation. 

 

Ross, T. W.  (2006). Ship’s Lifeboats: Analysis of Accident Cause and Effect and its 

Relationship to Seafarers’ Hazard Perception. MSc Environmental and 

Occupational Health and Safety Management. 

 

Ryssy, J. W. (1970). Does Safe Navigation Need Something Beyond Radar? U.S. Coast 

Guard, Washington, D.C. 

 



111 
 

Saman, A. (1997). Cost Modelling for Inland Waterway Transport Systems. PhD Thesis. 

Liverpool John Moores University. 

 

Savenije, A. C. (1998). Safety Criteria for Approach Channels. Ministry of Transport, 

Public Works and Water Management, Transport Research, Rotterdam. 

 

Schwitzer, M. et al. (2010) Port Congestion. Lecture materials. ppt 25. IOWA State 

University, USA. 

 

Small, K. A.  (2007). The Economics of Urban Transportation. Routledge: Taylor and 

Francis Group, USA. 

 

The Best Seamanship. (2008). Maneuverability of very large ships. A guide to ship 

handling. Japan Captains' Association. pp: 118-138. 

 

Tseng, Y. Y., Yue, W. L., Taylor, M. A. P. (2005). The Role Of Transportation In 

Logistics Chain. Proceedings of the Eastern Asia Society for Transportation 

Studies, Vol. 5, pp. 1657 – 1672. 

 

Tuckman. (1988). Conducting educational research, 2nd Edition. Harcourt Brace 

Jovanovich Inc: New York. 

 

Ulusçu, S. O., Ozbaş, B., Altiok, T., & Or, I., (2008). Navigating Troubled Waters: 

Mitigating transit vessel traffic mishaps. OR/MS Today, October 2008. 

 

Waters, J. K. & Blume, A. L. (2002). Ensuring The Safe And Efficient Movement Of 

Ships In Channels. PIANC 2002, 30th  International Navigation Congress 

Sydney, September 2002. S8C P121. 

 

Weille, J. D. and Ray, A. (1974). The Optimum Port Capacity. Journal of Transport 

Economics and Policy, Vol. 8, No. 3. 



112 
 

Wolf, A. (1998). Conflict and Cooperation along InternationalWaterways. Water 

Policy. Vol. 1 #2. pp. 251-265. 

 

Yaofang, F., Shuzhe, C., Jing, C. (2011) Research on Virtual Reality Simulation System 

of Safe Navigation Environment in Three Gorges Reservoir Area. 2011 3rd 

International Conference on Environmental Science and Information Application 

Technology (ESIAT 2011). Procedia Environmental Sciences 10, 331 – 336. 

 

Yeo G. T, Roe, M., & Dinwoodie, J. (2008). Evaluating the Competitiveness of 

Container Ports In Korea And China. International Shipping and Logistics 

Group, University of Plymouth Business School. Transportation Research Part A 

42, 910–921. 

 

Yeo G. T, Roe, M., & Soak, S. M. (2007) Evaluation of the Marine Traffic Congestion 

of North Harbor in Busan Port. Journal of Waterway, Port, Coastal, and Ocean 

Engineering / ASCE / March/April 2007 / 87. 


	MohdHazwanHassimMFKM2012ABS
	MohdHazwanHassimMFKM2012TOC
	MohdHazwanHassimMFKM2012CHAP1
	MohdHazwanHassimMFKM2012REF



