


1�00061810 
Perpustakaan Sultanah 

Universiti Ma/aysit�
r Zah,rcJh (UMT),erengganu 

1100061810 

Estimating the longshore transport energy and transport rate al

UMT beach using LEO data/ Nur Nazua Ahmad Nazri.

PEAPUSTAKAAN SULTANAH NURZAHIRAH 
UNIVERSfflMALAYSa TERENGGANUCUITI) 

2103I KUALA TERENGGAHU 

.110-00618t(} 

Lihataabelah 

·-----;-



Perpustakaan
. 
Sultanah Nur Zahimh (UMT) 

Un1vers1t1 Malaysia Terengganu 

ESTIMATING THE LONGSHORE TRANSPORT ENERGY AND 

TRANSPORT RATE AT UMT BEACH USING LEO DATA 

By 

Nor Nazua Binti Ahmad Nazri 

Research Report submitted in partial fulfillment of 

the requirements for the degree of 
Bachelor of Science (Marine Science) 

Department of Marine Science 

Faculty of Maritime Studies and Marine Science 

UNIVERSITI MALAYSIA TERENGGANU 

2008 



JABAT AN SAJNS MARIN 

FAKULTI PENGAJJAN MARITIM DAN SAINS MARIN 

UNIVERSITI MALAYSIA TERENGGANU 

UtOYOtSITI MAlAYSIA T� 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

ESTIMATING THE LONGSHORE TRANSPORT ENERGY AND TRANSPORT 

RATE AT UMT BEACH USING LEO DATA 

oleh: NUR NAZUA BINTI AHMAD NAZRI, No.Matrik: UK.12125 

telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. 

Laporan ini dikemukakan kepada Jabatan Sains Marin sebagai memenuhi sebahagian 

daripada keperluan memperolehi ljazah Sarjana Muda Sains (Sains Samudera), 

Fakulti Pengajian Maritim dan Sains Marin, 

Nama: Prof. 

Cop Rasmi: 

Universiti Malaysia Terengganu. 

.... w ....... .
Ketua Jabatan Sains Marin 

Nama: Dr. Razak Bin Zakariya 
OR. RAZAK ZAKARIYA 

Cop Rasmi: 
Ketua Jabatan Sains Marin 

Fakulti Penga}ian Maritim dan Salns Marin 
Universiti Malaysia Terengganu 

(UMT) 

11 

Tarikh: .... J.t.l.�/.l_'.t ...

. \
l/f'/EJa..

Tankh: ..................... . 



ACKNOWLEDGMENT 

. . .I would like to thank my supervisor, Prof Dr. Mohd Lokman bin Husain, who 

supervises and guides me during the period of this study, 

My appreciations to lecturers in Marine Science Department, Faculty of Maritime 

Studies and Marine Science, Universiti Malaysia Terengganu,for their 

encouragement. 

To my mom and dad, thanks for your everlasting support and advice that strengthen 

my heart and sustain me all these years. 

Last but not least, to all my friends and all people who directly or indirectly 

contributed in towards the accomplishment of this study. 

To my beloved husband ... 

... Thank You ... 

iii 



TABLE OF CONTENTS 

THESIS APPROVAL FORM 

ACKNOWLEDGEMENTS 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF EQUATIONS 

LIST OF ABBREVJA TIONS 

ABSTRACT 

ABSTRAK 

CHAPTER 1:INTRODUCTION 

1.1 : Background of study 

1.2: Objectives 

1.3: Justification of study 

CHAPTER 2:LITERA TURE REVIEW 

2.1: Beaches 

2.2: Beach changes 

2.3: Sediment transport 

IV 

II 

111 

iv 

VII 

VIII 

IX 

X 

XI 

xii 

3 

3 

4 

4 

4 

5 



Perpusta.kaan. Sult:;nah Nur Za�.irnh (Ul,I J)
Un1vers1t1 Malaysia Terengganu 

2.3.1 Longshore sediment transport 6 

2.3.2 Monsoon as a source of sediment transport 8 

2.3.3 Previous studies on sediment transport 9 

2.4: Littoral Environment Observation (LEO) as a method in 

studying the energy and rate of longshore sediment 

transport 

CHAPTER 3:METHODOLOGY 

3.1: Study site 

3. I. I Map of study site

11 

12 

13 

14 

3.2: Data collection through LEO data collection program 14 

3.3: Data Analysis 15 

CHAPTER 4:RESULT 17 

4.1: Beach parameters 17 

4.2: Wind characteristic 20 

4.3: Wave characteristic 21 

4.4: Longshore current 23 

4.5: Longshore transport energy, Pts 23 

4.6: Longshore transport rate, Q 25 

V 



CHAPTER 5:DISCUSSION 

5.1: Beach condition 

5.2: Longshore transport energy, Pfs 

5.3: Sediment transport 

5.4: Longshore transport rate, Q 

5.5: Direction of sediment transport 

CHAPTER 6:CONCLUSION 

REFERENCES 

APPENDIXES 

CURRICULUM VITAE 

VI 

26 

26 

27 

27 

28 

29 

31 

32 

37 

40 



LIST OF TABLES 

Table 

4.1: Beach parameter data for November 2007 

4.2: Beach parameter data for December 2007 

vii 

Page 

17 

18 



LIST OF FIGURES 

Figure Page 

3.1 Flow chart of longshore transport study 11 

3.2 Location of UMT beach 13 

4.1 Frequency of wind direction at UMT beach 19 

4.2 Dominant wave direction approaching UMT beach 20 

4.3 Wave period at UMT beach 21 

4.4 Breaker height at UMT beach 21 

4.5 Longshore transport energy with the function of breaker height 23 

4.6 Longshore transport energy with the function of width of the surf 23 

zone 

4.7 Longshore transport energy with the function of velocity of 24 

longshore current 

4.8 Graph of longshore transport rate versus longshore transport 25 

energy 

viii 



LIST OF EQUATIONS 

Equation Page 

Equation for calculation of the longshore transport energy, Pts 15 

Equation for calculation of the longshore transport rate, Q 15 

IX 



CERC -

UMT -

LEO -

LIST OF ABBREVIATIONS 

Coastal Engineering Research Centre 

Universiti Malaysia Terengganu 

Littoral Environment Observation 

X 



ABSTRACT 

This study was done in order to quantify the longshore transport energy and transport 

rate thus the variability in energy and sediment transport at UMT beach for November 

and December 2007. Data of beach parameters were observed daily and recorded 

under the Littoral Environmental Observation (LEO) data collection program for at 

least 16 days per month while the empirical equations listed in Shore Protection 

Manual were used to analyze the data. Dominant wind direction for the two observed 

months were from the North East direction with speed ranging from Om/s and l 3m/s. 

Dominant wave approaching the beach were from the angle of I 00° from the 

shoreline while the longshore current velocity at UMT beach ranged between 0.07m/s 

and 0.41 m/s. Range of longshore transport energy is between 0.0 I kg/s and 1.48kg/s, 

transporting sediment to the North of UMT beach at an average rate of2436m3/day. 
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Menganggar tenaga arus pesisiran pantai dan kadar pengangkutan 

sedimen di pantai UMT menggunakan data LEO 

ABSTRAK 

Kaj ian ini dijalankan bagi menganggar tenaga dan kadar pengangkutan sedimen selari 

dengan garis pantai oleh arus pesisiran pantai. Kajian ini juga dijalankan bagi 

mengenalpasti kepelbagaian tenaga dan pengangkutan sedimen yang wujud di Pantai 

Universiti Malaysia Terengganu bagi bulan November dan Disember 2007. 

Pengumpulan data parameter pantai dilakukan mengikut kaedah Littoral 

Environmental Observation (LEO). Analisis data dilakukan menggunakan formula 

yang disenaraikan dalam Shore Protection Manual (SPM). Bagi data yang telah 

diperoleh, didapati angin dominan bertiup dari arah Timur Laut dengan julat kelajuan 

di antara Om/s sehingga 13m/s. Ombak kebiasannya datang dari sudut 100
° 

dari garis

pantai. Kelajuan arus pesisir pantai adalah di antara 0.07m/s sehingga 0.41 mis. Ju lat 

tenaga arus pesisir pantai adalah di antara 0.01 kg/s sehingga I .48kg/s. Kekuatan 

tenaga arus pesisir ini telah mengangkut sedimen ke sebelah utara dengan kadar 

purata sebanyak 2436m3/day. 
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