
 

 

 

WIND INDUCED COASTAL EROSION IN 

PENINSULAR MALAYSIA 

 

 

 

 

 

RAMESH A/L YANALAGARAN 

 

 

 

 

 

 

B. ENG(HONS.) CIVIL ENGINEERING 

 

UNIVERSITI MALAYSIA PAHANG 

 



 

SUPERVISOR’S DECLARATION 

I hereby declare that I have checked this thesis and in my/ opinion, this thesis is 

adequate in terms of scope and quality for the award of the degree of Bachelor of 

Engineering (Hons) in Civil Engineering.  

 

 

 

_______________________________ 

  

Full Name  : NORAM IRWAN BIN RAMLI 

Position  : SENIOR LETCURER  

Date   : 16 JUNE 2017 

 

 

 



 

STUDENT’S DECLARATION 

I hereby declare that the work in this thesis is based on my original work except for 

quotations and citations which have been duly acknowledged. I also declare that it has 

not been previously or concurrently submitted for any other degree at Universiti 

Malaysia Pahang or any other institutions.  

 

 

_______________________________ 

  

Full Name : RAMESH A/L YANALAGARAN  

ID Number : AA13291 

Date  : 16 JUNE 2017 

 



 

 

 

WIND INDUCED COASTAL EROSION IN PENINSULAR MALAYSIA 

 

 

 

 

 

 

RAMESH A/L YANALAGARAN 

 

 

Thesis submitted in fulfillment of the requirements 

for the award of the  

Bachelor Degree in Civil Engineering 

 

 

 

 

Faculty of Civil Engineering and Earth Resources 

UNIVERSITI MALAYSIA PAHANG 

 

JUNE 2017 

 

 



ii 

ACKNOWLEDGEMENTS 

I would like to express my sincere gratitude to my supervisor Mr. Noram Irwan 

Bin Ramli for his valuable ideas, invaluable guidance, continuous encouragement and 

constant support in making this research possible. He always been a good mentor to me 

and his belief that this research is a milestone and it is a very basic in lifelong learning 

experience. His guidance makes me explore more in coastal erosion studies and makes 

me to get interest in this field of research. He lets me understand that this research is an 

important chance for undergraduates to get experience in research world and basic 

knowledge that useful to our future work but not only pay attention in gaining good 

result in academic. Next, I would like to express very special thanks to my parents for 

their love, dream and sacrifice throughout my life. They always supporting me to go for 

further studies and have faith on me to fulfil my studies. I cannot find the appropriate 

words that could properly describe my appreciation to them. 
 

 



v 

TABLE OF CONTENT 

DECLARATION 

TITLE PAGE  

ACKNOWLEDGEMENTS ii 

ABSTRAK iii 

ABSTRACT iv 

TABLE OF CONTENT v 

LIST OF TABLES vii 

LIST OF FIGURES viii 

LIST OF SYMBOLS xi 

LIST OF ABBREVIATIONS xii 

CHAPTER 1 INTRODUCTION 1 

1.1 Background   1 

1.2 Problem Statement 2 

1.3 Summary 3 

1.4  Scope of Research               4 

1.5  Research Significance               5     

CHAPTER 2 LITERATURE REVIEW 6 

2.1 Overview of Coastal Erosion 6 

2.2 Wind 8 

2.3 Monsoons 11 

2.4 Wave 13 



vi 

CHAPTER 3 METHODOLOGY 19 

3.1 Introduction 19 

3.2 Identifying location of coastal erosion          21 

3.3 Data collection and tabulation                      22 

3.4 Data analyzation             23 

CHAPTER 4 RESULTS AND DISCUSSION          25 

4.1 Introduction 25 

4.2 Locations of research                  25 

4.3  Analysation of erosion location and wind direction                    32 

CHAPTER 5 CONCLUSION 60 

5.1 Introduction 60 

5.2 Conclusion                         60 

 5.3  Recommendations                                         61 

REFERENCES 62 

APPENDIX A SAMPLE APPENDIX 1  

  

 

 



vii 

LIST OF TABLES 

Table 1.1 List of Coastal Erosion area in Malaysia.       2 

Table 2.1 Types of waves.        15 

Table 2.2 Sample condition for a fully developed sea wave.    15 

Table 2.3  The Beaufort Scale        18 

Table 4.1 The legend for Reference Code represented in the map                      29 

(Figure 4.3)  

Table 4.2  The legend for Reference Code represented in the map                      31 

(Figure 4.4)   

Table 4.3  Comparison of direction of wind and direction of erosion                  58 

Table 4.4 Location of erosion that are not taken into consideration    58 

 

  

 

 

  

 

 



viii 

LIST OF FIGURES 

Figure 1.1 Peninsular Malaysia Shorline         4 

Figure 2.1 Coastal erosion process diagram        7 

Figure 2.2 Formation of sea breeze diagram        8 

Figure 2.3  Pressure gradient force extend from high pressure to low pressure      9 

Figure 2.4 High and low pressure indicated by lines of equal called isobars   10 

Figure 2.5 Airflow around highs and lows areas             11 

Figure 2.6 Monsoon wind flow for northern winter, northern summer     12  

at the peak of the season.  

Figure 2.7 Formation of wave on sea        13 

Figure 2.8 Formation of wave on sea with a storm cloud     14 

Figure 2.9 Wave height determination based on Groen & Dorrestein diagram   17 

Figure 3.1 Research Methodology Flowchart      20   

Figure 3.2 Example of location pinned in Google Earth     21   

Figure 3.4 Example of Wind Rose in weather website     23   

Figure 3.5 Example of Wind Distribution graph      24   

Figure 3.6 Example of shoreline comparison over years     24   

Figure 4.1 Tagging of Wind Station in Peninsular Malaysia using   26  

Google Earth  

Figure 4.2 Tagging of Coastal Erosion location in Peninsular Malaysia    27                 

using Google Earth. 

Figure 4.3 The location of Wind Station in Peninsular Malaysia    28  

(Re-mapping)  

Figure 4.4 The location of Coastal Erosion in Peninsular Malaysia    30  

(Re-mapping) 

Figure 4.5 Shoreline of Pantai Sungai Baru (R01) and Pantai Kuala     33  

Perlis (R02)  

Figure 4.6 Wind Direction Distribution in Percentage for R01 and R02    33 

Figure 4.7 Shoreline of Tanjung Dawai (K01) and Pantai Kuala Muda (K02)   34 

Figure 4.8 Wind Direction Distribution in Percentage for K01 and K02   34 

Figure 4.9 Shoreline of Lingkaran Lebuhraya Butterworth (P01) and    35 

Pantai Gelugor (P02) 

Figure 4.10 Shoreline of Sungai Batu (P03)       35 



ix 

Figure 4.11 Wind Direction Distribution in Percentage for P01, P02 and P03 36 

Figure 4.12 Shoreline of Sungai Perak (A01) and Tanjung Piandang (A02) 36 

Figure 4.13 Shoreline of Bagan Sungai Tiang (A03) and Bagan    37 

Sungai Belukang (A04)  

Figure 4.14 Shoreline of Teluk Rubiah (A05)     37 

Figure 4.15 Wind Direction Distribution in Percentage for A01   38 

Figure 4.16 Wind Direction Distribution in Percentage for A02, A03, A04  38  

and A05 

Figure 4.17 Shoreline of Pantai Remis (B01), Pantai Morib (B03), and  39 

Pantai Sungai Sembilang (B02)  

Figure 4.18 Shoreline of Pantai Bagan Lalang (B04)     40 

Figure 4.19 Shoreline of Tanjung Rhu (B05)      40 

Figure 4.20 Wind Direction Distribution in Percentage for B01    40 

Figure 4.21 Wind Direction Distribution in Percentage for B03    41 

Figure 4.22 Wind Direction Distribution in Percentage for B02, B04 and B05  41 

Figure 4.23 Shoreline of Pantai Bagan Pinang (N01) and Tanjung Lembah  42 

(N02) 

Figure 4.24 Wind Direction Distribution in Percentage for N01 and N02 42 

Figure 4.25 Shoreline of Pantai Puteri (M01) and Tanjung Keling (M02) 43 

Figure 4.26 Wind Direction Distribution in Percentage for M01 and M02  43 

Figure 4.27 Shoreline of Api-api (J05) and Pantai Kampung Permata (J04)  44 

Figure 4.28 Shoreline of Tanjung Piai (J03)      44 

Figure 4.29 Shoreline of Kampung Sri Pantai (J02)    45 

Figure 4.30 Shoreline of Pantai Minyak Beku (J01)    45 

Figure 4.31 Wind Direction Distribution in Percentage for J01    46 

Figure 4.32 Wind Direction Distribution in Percentage for J02   46 

Figure 4.33 Wind Direction Distribution in Percentage for J03, J04, and J05 47 

Figure 4.34 Shoreline of Teluk Cempedak (C01)      48 

Figure 4.35 Shoreline of Pantai Cherating (C03)      48 

Figure 4.36 Shoreline of Pantai Kampung Sepat (C02) and    49 

Pantai Sungai Ular (C04)  

Figure 4.37  Shoreline of Tanjung Gosong (C05)      49 

 



x 

Figure 4.38 Wind Direction Distribution in Percentage for C01, C02,   50 

C03, C04, and C05  

Figure 4.39 Shoreline of Kampung Tok Jembal (T02),     50 

Kampung Kubang Badak (T12), Universiti Malaysia  

Terengganu (T01), Tanjumg Gelam (T03)  

Figure 4.40 Shoreline of Bukit Keluang (T11)     51 

Figure 4.41 Shoreline of Pantai Rhu Renggeh (T05), Pantai Rusila (T10),  52 

 Pantai Sura (T06) and Teluk Lipat (T08) 51 

Figure 4.42 Shoreline of Teluk Ketapang (T04)      52 

Figure 4.43 Shoreline of Pantai Kemasik (T09)      52 

 Figure 4.44 Shoreline of Kampung Mengabang Telipot (T07)    53 

Figure 4.45 Wind Direction Distribution in Percentage for T01, T02,   53 

T03, T04, T05, T07, T10, and T12 

Figure 4.46 Wind Direction Distribution in Percentage for T06, T08 and T09  54 

Figure 4.47 Wind Direction Distribution in Percentage for T11   54 

Figure 4.48 Shoreline of Kuala Pak Mat (D02), Pantai Kek Mas    55 

(D07), Pantai Pulau Kundur(D08), Pantai Sabak (D03) and  

Pantai Cahaya Bulan (D01)  

Figure 4.49 Shoreline of Pantai Balongan Bachok (D06) and    55 

Pantai Irama (D04)  

Figure 4.50 Shoreline of Pantai Bisikan Bayu (D05)      56 

Figure 4.51 Wind Direction Distribution in Percentage for D01,    56 

D02, D03, D04, D06, D07 and D08 

Figure 4.52 Wind Direction Distribution in Percentage for D05    57 

Figure 4.53     Graph of wind direction versus erosion direction   59 

 

 

 

 

 

 



xi 

LIST OF SYMBOLS 

KM Kilometre 

R² Regression analysis 

  

  

  

  

  

  

 

 



xii 

LIST OF ABBREVIATIONS 

DID Department of Irrigation and Drainage 

  

  

  

  

  

  

  


