




1100028944 

I 100028944 

Changt: de1ection of mangrove vegt:talio� using remott: St!nsin"in Kelantan Delta, Kelanlan / Khairani Ahmad.
0 

PERPUSTAKA.AN 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

11000289i 4 

H>-J< �L,K 

PERPUSlN'.MN KUSTEM 

Lihat sebelah 



PerousTokaon 

(Ole! Unrverslfl Sarna Dan Teknolog1 Maloyslo (KUSTE 1 

CHANGE DETECTION OF MANGROVE VEGETATION USING REMOTE 

SENSING IN KELANTAN DELTA, KELANTAN 

BY 

KHAIRANI BINTI AHMAD 

This project report is submitted in partial fulfillment of the requirement for 
the degree of Bachelor of Science (Marine Science) 

Department of Marine Science 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2004 



This project report should be cited as: 

Khairani A. 2004. Change Detection of Mangrove Vegetation Using Remote Sensing in 
Kelantan Delta, Kelantan Undegraduate thesis, Bachelor of Science (Marine 
Science), Faculty of Science and Technology, Kolej Universiti Sains dan 
Teknologi Malaysia, Terengganu Darul Iman. 81 p. 

No part of this project may be reproduced by any mechanical, photographic or electronic 
process, or in the form of phonographic recording, nor may it be stored in a retrieval 
system, transmitted, or otherwise copied for public or private use, without written 
permission from the author and the supervisor(s) of the project. 

1100028941 



Perousro1eaan
lole1 Un1vers1t1 Sato& Dan Tekno1og1 Malayala (KUSTEMJ

� 

� 

JABATAN SAINS SAMUDERA 

FAKULTI SAINS DAN TEKNOLOGI 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI 

MALAYSIA l<USTEM 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk : 

Change detection of mangrove vegetation in Kelantan Delta using remote sensing oleh 

Khairani. binti Ahmad No matrik UK6212 telah diperiksa dan semua pembetulan yang 

disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Samudera 

sebagai memenuhi sebahagian daripada keperluan memperolehi ljazah Sarjana Muda 

Sains- Sains Samudera Fakulti Sains dan Teknologi Kolej Universiti Sains dan Teknologi 

Malaysia. 

Disahkan oleh 

� . .  � ... . ....... . ... :. .. . 

Penyelia Utama 

Nama : Prof. Madya Sulong bin Ibrahim. 

Cop Rasmi 

Nama 

Cop Rasmi 

PROF. MADYA SUL.ONG BIN IBRAHIM 
Fellow 

lnstitut Oseanografi 
Kolej Universiti Sains dan Teknologi Malaysia 

Mengabang Telipot 
21030 Kuala Terengganu. 

of. Madya Dr. Kamaruzzaman Bin Yunus. 

ASSOC.l'ftOF.OR.KAMA�ZZAMANi.YUNUS
Heai 

Department tf Marine Sc:ienct 
Faculty tf $clenCe an4 Techntllgy Malaysia

Ktlej Urwersitl Sains •an Tetntlogi Malaysia
(KUSTEM) 

21130 Kuala Te,ennanu. 

Tarikh: .... ��1.� ... '-!--1.� '-1-

. o lf_l o '-f,/o y,
Tankh: ........ . 

L ... ......... . 



ACKNOWLEDGEMENTS 

Alhamdulillah, praise to Allah for His blessing which enabled me to finish this project. I 

would like to take this opportunity to express my sincere gratitude and appreciation to 

those who had helped me to make this project running smoothly. 

First of all, I would like to express my greatest appreciation to my supervisor, En. Sulong 

bin Ibrahim for his help, encouragement, advice and patience in my entire disposition 

throughout this study. 

I am indebted to En. Suffian and En. Kasawani for their guidance, assistance, 

constructive critics and suggestion during the data analysis and processing is working. I 

am also grateful to the staff of INOS, En. Habir, Miss Lim Chia Kia and Mr. Karthik who 

are always assisted me throughout the period of the project. 

Special appreciation is dedicated to my final year project team, Normuheidin, Norhafiza, 

Ruzalizam, Mohd. Yunus and Mohd. Nazri for their undivided support and unselfish 

sacrifice of time and effort. Thanks to my housemates, Arni Adleena and Nurhafizah 

Idris who are very supportive to me. Also not forget to Ana, Ani, Zia, lrece, Lyn, Mira, 

II 



Rini, Nat, Janet, Abang Li, Pak Ya and especially Norzila Ishak for their moral support. I 

am. truly grateful and wish all of you the best in your endeavor. 

Lastly, I would like to express my deep thanks to my beloved family for their prayers and 

motivation throughout my study at Kolej Universiti Teknologi Malaysia (KUSTEM). 

Thank you very much and may Allah bless all of you. 

Ill 



TABLE OF CONTENTS 

CONTENTS 

ACKNOWLEDGEMENT 

TABLE OF CONTENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

ABSTRACT 

ABSTRAK 

CHAPTER 

1.0 INTRODUCTION 

2.0 

1.1 Introduction 

1.2 Justification 

1.3 Objectives 

LITERATURE REVIEW 

2.1 Mangroves Distribution 

IV 

PAGE 

ii 

VJ 

viii 

IX 

xi 

xii 

xiii 

3 

4 

5 

5 



t>eroustokoon 

401e1 Universlfl Sain& Dan Tekno1og1 Malayala (KUSTEMJ 

2.2 Mangrove Importance and Threats 6 

2.3 Change Detection 8 

2.3 Remote Sensing 9 

2.4 Mapping Using Remote Sensing 11 

2.5 Landsat Thematic Mapper (TM) 11 

3.0 METHODOLOGY 14 

3.1 Description of study area 14 

3.2 Climates and tides l 5 

3.3 Materials and Equipment Utilized in Field 15 

3.4 Method 16 

3.4.1 Digital Image Processing 16 

3.4.2 Geometric Correction 18 

3.4.3 Radiometric Correction 19 

3.4.4 Unsupervised Classification 20 

3.4.5 Ground Thruthing 20 

3.4.6 Supervised Classification 21 

3.4.7 Accuracy Assessment 22 

3.4.8 Change Detection 23 

3.4.9 Final Map 24 

4.0 RESULTS 25 

4.1 Geometric Correction 25 

V 



4.2 Unsupervised 28 

4.3 Ground Truth 31 

4.4 Supervised 32 

4.5 Distribution 37 

4.5.1 Avicennia 37 

4.5.2 Sonneratia 37 

4.5.3 Acanthus-Nypa 39 

4.5.4 Acanthus-Sonneratia 40 

4.5.5 A vicenn ia-Sonneratia 41 

4.5.6 Acrostichum-Hibiscus 42 

4.5.7 Mix-Acanthus 43 

4.5.8 Mix-Acrostichum 44 

4.5.9 Mix-Sonneratia 45 

4.5.10 Mix-Mangrove 46 

4.6 Accuracy Assessment 47 

4.7 Change Detection 48 

5.0 DICCUSSION 52 

5.1 Image Classification 52 

5.2 Land Cover 53 

5.3 Accuracy Assessment 54 

5.4 Change Detection 55 

5.5 Land Cover Changes 55 

VI 



CHAPTER 6.0 CONCLUSION 

BIBLIOGRAPHY 

APPENDICES 

VITAE CO-CURRICULUM 

VII 

61 

64 

67 

81 



LIST OF TABLES 

No of Tables Pages 

2.1 Spectral Resolutions of Seven Bands Provided by the Landsat 8 

Thematic Mapper 

3.1 List of satellite images 15 

4.1 RMS error for Landsat TM 1988 (Path: Row-127/56) 27 

4.2 RMS error for Landsat TM 2000 (Path: Row-127/56) 28 

4.3 Spectral class and its information class 29 

4.4 Forest type results from checking work area 31 

4.5 Distribution of mangrove forest type in Kelantan Delta in year 35 

1988 

4.6 Distribution of mangrove forest type in Kelantan Delta in year 36 

2000 

4.7 The users and producers accuracy 47 

4.8 Change detection matrix for vegetation classes from 1989 to 50 
2000 

4.9 Change detection percentage for vegetation classes from I 989 to 5 I 

2000 

5.1 Mangrove forest area of Kelantan Delta 53 

Vlll 



LIST OF FIGURES 

No of Figures Pages 

2.1 Electromagnetic remote sensing of earth resources 10 

3.1 Flow chart of Digital Images Processing 18 

3.2 Diagram of Multi-Date Post-Classification Comparison 25 
change detection 

4.1 Unsupervised Map (1988 Landsat TM Image) 29 

4.2 Unsupervised Map (2000 Landsat TM Image) 30 

4.3 Supervised Map ( 1988 Landsat TM Image) 33 

4.4 Supervised Map (2000 Landsat TM Image) 34 

4.5 Graf of the mangrove forest area (hectares) in 1988 and 2000 36 

4.6 Figure of A vicennia class 38 

4.7 Figure of Sonneratia class 38 

4.8 Figure of Acanthus-Nypa 39 

4.9 Figure of Acanthus-Sonneratia 40 

4.10 Figure of A vicennia-Sonneratia 41 

4.11 Figure of Acrostichum-Hibiscus 42 

4.12 Figure of Mix-Acanthus 43 

IX 



4.13 

4.14 

4.15 

4.16 

Figure of Mix-Acrostichum 

Figure of Mix-Sonneratia 

Figure of Mix-Mangrove 

Bar Graph of the percentage for mangrove vegetation changes 

X 

44 

45 

46 

48 



LIST OF ABBREVIATION 

Ac-Ny - Acanthus-Nypa

Ac-Sn -Acanthus-Sonneratia

Arc-Hi - Acrostichum-Hibiscus

Av - A vicennia

Av-Sn - A vicennia-Sonneratia

DN - Digital Number

GCP - Geometric Correction Point

GCPs - Ground Control Points

IR - Infra-red

MAC RES - Malaysian Center of Remote Sensing

MMS - Multi-Spectral Scanner System

MSL - Mean Sea Level

Mx-Ac - Mix-Acanthus

Mx-Acr - Mix-Acrostichum

Mx-Man - Mix-Mangrove

Mx-Sn - Mix-Sonneratia

RMS - Root Mean Square

RSO - Rectified Skew Orthomorphic

Sn - Sonneratia

TM -Thematic Mapper

XI 



ABSTRACT 

Remote Sensing is a modern technology that has the ability to do mapping and 

classifying work for an area. This project involves the implementation of Remote Sensing 

methodologies to analyze the classification and changes of mangrove vegetation in , 

Tumpat, Kelantan. This study area consists of 16 islands, which covered an area of 

approximately 1200 ha. For mangrove classification analysis, satellite image (Landsat 

TM) dated on 281h May 2000 was used. This image was processed using ERDAS version 

8.5 software with band combination 4, 5, 3. There are about 10 classes of mangrove 

forest identified in the Kelantan Delta. These are, A vicennia ( class I), Sonneratia ( class 

2), Acanthus-Nypa (class 3), Acanthus-Sonneratia (class 4), Avicennia-Sonneratia (class 

5), Hibiscus-Acrostichum (class 6), Mix-Acanthus (class 7), Mix-Acrostichum (class 8), 

Mix-Sonneratia ( class 9) and Mix-Mangrove ( class 10). The accuracy of the map 

produced is 82.93%. To determine the vegetations changes, a Landsat TM image dated 

on 7th August 1988 was used as a comparison with the 28
1h May 2000 image. Generally, 

the changes and classification analysis of mangrove vegetation was correctly detected by 

using remote sensing method. 
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ABSTRAK 

Sistem Penderian Jarak Jauh merupakan satu teknologi moden yang mempunyai 

kemampuan dalam kerja-kerja pemetaan dan klasifikasi kawasan. Projek ini melibatkan 

implementasi methodologi Sistem Penderiaan Jarak Jauh dalam mengkelaskan jenis-jenis 

hutan dan mengesan perubahan vegetasi yang berlaku di hutan paya bakau Tumpat, 

Kelantan. Kajian ini melibatkan 16 buah pulau dengan keseluruhan kawasan kira-kira 

1200 hektar. Dalam menentukan kelas-kelas hutan paya bakau ini, imej satelit (Landsat 

TM) yang bertarikh 28 Mei 2000 telah digunakan. lmej ini diproses dengan 

menggunakan perisian ERDAS versi 8.5 melalui kombinasi 'band' 4,·5, 3. Sebanyak 10 

kelas hutan paya bakau telah dikenal pasti di Delta Kelantan. Kelas-kelas tersebut ialah 

A vicennia (Kelas 1 ), Sonneratia (kelas 2), Acanthus-Nypa (kelas 3), Acanthus-Sonneratia 

(kelas 4), .A vicennia-Sonneratia (kelas 5), Hibiscus-Acrostichum (kelas 6), Mix-Acanthus 

(kelas 7), Mix-Acrostichum kelas 8), Mix-Sonneratia (kelas 9) and Mix-Mangrove (kelas 

10). Ketepatan peta yang diperolehi ialah 82.93% . Bagi mengesan perubahan vegetasi 

pula, imej Landsat TM yang bertarikh 7 Ogos 1988 telah digunakan untuk dibandingkan 

dengan imej yang bertarikh 28 Mei 2000. Secara keseluruhannya, proses mengesan 

perubahan vegetasi hutan paya bakau serta klasifikasinya melalui Sistem Penderiaan 

Jarak Jauh berjaya dilakukan dalam kajian ini. 
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