


feroustokoon 

11 0 00 a 4 5 8 3
101 Un1vers1t1 S01ns Don Teknologl Molovslo IKUSfH,1\

LP 16 FST 3 2005 

lllllllllll�IIIIHHl�I 
1100034583 
Utilization of remote sensing and GIS for Northeast monsoon 
cloud mapping/ Mohamad AsyrafMohd Rejab. 

PERPUSTAKAAN 

KOLEJ UNIVERSITI S.A:INS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

1 l OOO:t4 !i�I� 

liAI< MILIK 

P;:RPUSTAKAAN KIJST'fM 

Lihat sebelah 



rerousto1<:.oon 

)(olel un1vers1t1 sa1ns Dan Tekno1og1 Malaysia IKUSTHI\ 

UTILIZATION OF REMOTE SENSING AND GIS FOR NORTHEAST MONSOON 

CLOUD MAPPING 

MOHAMAD ASYRAF B. MOHD REJAB 

FACULTY OF SCIENCE AND TECHNOLOGY 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2005 



UTILIZATION OF REMOTE SENSING AND GIS FOR NORTHEAST MONSOON 

CLOUD MAPPING 

By 

MOHAMAD ASYRAF B. MOHD REJAB 

This project is submitted in partial fulfillment of the requirements for the 

Degree of Bachelor of Science ( Marine Science ) 

FACULTY OF SCIENCE AND TECHNOLOGY 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2005 

1100034583 



JABATAN SAINS SAMUDERA 

FAKULTI SAINS DAN TEKNOLOGI 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

Utilization of Remote Sensing and GIS For Cloud Mapping 

oleh Mohamad Asyraf b. Mohd Rejab, No. Matrik UK 6556 

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 Samudera), 

Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Dis oleh:
j � 

f 
OR. t,N>.GED MOHMOUD MARGHANY

_ \ Pensyweh 
. . . . . c� ). ..... .':': . . . . . . . . . . . . . Jabetan Perlkanan dan Salll

ek
' Sarn

i • udera

1. Fa\ulti Sains dan T no 091 . enye 1a Utama ereiti Sains dan Teknologi .,.11pa
Nama: Dr. Maged Mahmoud Mar-.rv

21030 t.WQabang Telipot
Cop Rasmi: � 14ilfenQl}atlU. Tarikh: ................. . 

Penyelia Kedua Gika ada) 
Nama: 
Cop Rasmi: 

Ketua JabatanSains Samudera 
Nama: Dr .. ����W�fflN B. AHMADCop Rasnn: Ketua 

Jabat3n Sains Samudera 
1:akult1 S8ins ,1,rn Teknolog1 

KoleJ Universi!' S;::1f'IS uar, Teknolog, Malaysia
21030 Kuala Te,eng�;mu

Tarikh: ................. . 

· ..., I -t- I 0.1-Tar1kh: ................. . 



ACKNOWLEDGEMENTS 

I would like to deliver my heartiest gratitude and deepest appreciation to my 

honorable supervisor Dr. Maged Mahmoud Marghany for his guidance and advice for 

me to make my work successfully done from the beginning until the end of it.His 

guidance is really needed and I am very thankful of that. 

Also a lot of thanks to the SEAFDEC staff expecially Encik Ku Kassim Ku 

Y aacob,Encik Mohamad Nasir Bin Mohammad Kasni,Encik Mohammad Bin Ibrahim, 

and others staff that worked there and contributed helps and support for me. 

I am very pleased of the help from the lab assistant Puan Noora in assisting my 

work. 

I am also thankful to all my friends that support me and contributed their time for 

me. Without their help and support may be I cannot finish my project. I am really 

appreciated all the help. 

Last but not least I am very thankful to my beloved family for their support during 

this project. Thanks for all the support. 

11 



TABLES OF CONTENTS 

ACKNOWLEDGEMENTS 

TABLE OF CONTENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATION 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1 

1.1 INTRODUCTION 

1.2 OBJECTIVE 

CHAPTER2 

LITERATURE REVIEW 

2.1 Northeast Monsoon 

2.2 Types of the weather satellite 

2.2.1 Polar Orbiting Satellites 

2.2.2 Geostationary Satellites 

2.3 Satellite Imagery 

lll 

Pages 

11 

lll 

vu 

IX 

X 

XI 

Xll 

xiii 

1 

1 

5 

6 

6 

6 

13 

13 

14 

15 



2.4 GIS 20 

2.5 Cloud Algorithm Description 22 

2.6 Classification Of Clouds 23 

2.6.1 Clouds 23 

2.6.2 Cloud Roles 24 

2.6.3 Clouds Classification and Characteristics 24 

2.6.4 Lower Level Clouds 27 

2.6.4a Cumulus 28 

2.6.4b Stratocumulus 28 

2.6.4c Stratus 29 

2.6.5 Middle Level Clouds 29 

2.6.5a Altocumulus 30 

2.6.5b Altostratus 30 

2.6.5c Nimbostratus 31 

2.6.6 Higher Level Clouds 32 

3.6.6a Cirrus 32 

3.6.6b Cirrostratus 33 

3.6.6c Cirrocumulus 33 

CHAPTER 3 34 

MATERIALS AND METHODS 34 

3.1 Study Area 34 

lV 



,-e,ous101<.oon 

KOie! un1vers1t1 S01ns Dan Tekno1og1 Malays1a (KUSTl:t>.1) 

3.2 Flowchart 35 

3.3 Type of Data 35 

3.3.1 Primary Data 35 

3.3.2 Secondary Data 36 

3.4 Image Processing 36 

3.4.1 Geometric Correction 36 

3.4.2 Refined Gamma Map Filter 37 

3.4.3 Texture Analysis 39 

3.4.4 Contour Generation 39 

3.4.5 Image Overlaying 39 

3.4.6 Output 40 

CHAPTER4 41 

RESULTS 41 

4.1 Cloud Movement Distance 41 

4.2 Cloud Speed 65 

CHAPTERS 67 

DISCUSSION 67 

CHAPTER6 71 

CONCLUSION 71 

V 



LITERATURE CITED 

APPENDICES 

CURRICULUM VITAE 

VI 

73 

76 

78 



LIST OF TABLES 

Table page 

2.6 Table of classification of clouds 25 

4.2 Cloud movement distance 7 - 8 February 2003 62 

4.2 Cloud movement distance 8 - 9 December 2003 64 

4.3 Cloud speed on 7 and 8 February 2003 65 

4.4 Cloud speed on 8 and 9 February 2003 66 

Vll 



LIST OF FIGURES 

Figure page 

3.1 Map of study area 34 

3.2 Image processing flow diagram 35 

4.1 Raw NOAA A VHRR image on 7 February 2003 41 

4.2 Geo-coded NOAA A VHRR image on 7 February 2003 42 

4.3 Statistic value from the image plane 43 

4.4 Statistic value from the image plane 44 

4.5 Statistic value from the image plane 44 

4.6 Chart on 7 February 2003 45 

4.7 Raw NOAA A VHRR image on 8 February 2003 46 

4.8 Geo-coded NOAA AVHRR image 8 February 2003 47 

4.9 Statistic value from the image plane 48 

4.10 Statistic value from the image plane 49 

4.11 Statistic value from the image plane 49 

4.12 Chart on 8 February 2003 50 

4.13 Raw NOAA A VHRR image on 8 December 2003 51 

4.14 Geo-coded image of NOAA AVHRR on 8 December 2003 52 

4.15 Statistic value from the image plane 53 

4.16 Statistic value from the image plane 54 

Vlll 



4.17 Statistic value from the image plane 54 

4.18 Chart on 8 December 2003 55 

4.19 Raw NOAA A VHRR image on 8 December 2003 56 

4.20 Geo-coded NOAA A VHRR image on 9 December 2003 57 

4.21 Statistic value from the image plane 58 

4.22 Statistic value from the image plane 59 

4.23 Statistic value from the image plane 59 

4.24 Chart on 9 December 2003 60 

4.25 Overlaying NOAA AVHRR images on 7 and 8 February 2003 61 

4.26 Overlaying NOAA A VHRR images on 8 and 9 December 2003 63 

IX 



AVHRR 

HRPT 

NOAA 

SEAFDEC 

VHRR 

a.m.

p.m.

MOSS 

so 

LIST OF ABBREVIATIONS 

Advanced Very High Resolution Radiometer 

high resolution picture transmission 

National Oceanic and Atmospheric Administration 

South East Asia Fishery Development Center 

Very High Resolution Radiometer 

ante meridiem 

post meridiem 

Map Overlay and Statistical System 

Rectified Skew Orthomorphic 

X 



Appendix 

I 

LIST OF APPENDICES 

Code of cloud and cloud height 

XI 

page 

76 



ABSTRACT 

Malaysia in the Malay Archipelago comprises the Malay Peninsula, Sabah, and 

Sarawak. It is located between 1 ° and 7° N latitude and 100° and 120° E longitude. This 

region will face two types of monsoon throughout the year. It is Northeast monsoon and 

Southwest monsoon. The monsoon rains over Kelantan and Terengganu usually begin 

after the first week of November. Pahang and east Johor usually receive heavy rainfall in 

December and early January. During the months of November and December, the 

widespread continuous rain that occurs over the east coast states might spill over to the 

west coast states which will bring continuous widespread rain lasting for a few hours 

From mid January the weather begins to be relatively drier over Peninsula Malaysia. As 

the cloud will play an important part in determining the weather. This study is launch for 

investigating the wind velocity during Northeast monsoon in this region. The data used in 

this study are taken from SEAFDEC and were taken by the NOAA (National Oceanic 

and Atmospheric Administration) satellite A VHRR images. Also by using this method 

the weather could be determined. The cloud will be geo-coded first before applying the 

other techniques. From the image the distance can be determined by using the overlaying 

technique on two images that were taken in a day time. The cloud velocity can be 

measured after the distance is taken. The types of cloud that appear during the monsoon 

also can be monitored. 
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ABSTRAK 

Malaysia aclalah negara yang terletak di kepulauan melayu merangkumi 

semenanjung Malaysia,Sabah dan Sarawak.la terletak di 1 ° dan 7° N latitud dan 100° dan 

120° E longitud. Kawasan ini akan menghadapi 2 jenis musim monsun sepanjang 

tahun.laitu musim monsun Timur Laut dan Barat Daya. Monsun yang terjadi a.kan 

menurunkan hujan di daerah Kelantan dan Terengganu bermula pada minggu pertama 

bulan November. Pahang dan Johor timur akan menerima hujan lebat pada bulan 

Disewmber dan awal Januari. Pada bulan November dan Disember hujan yang turun pada 

pantai timur akan mereba.k ke pantai barat dan hujan akan berlaku beberapa jam. Pada 

bulan pertengahan Januari cuaca akan menjadi lebih kering. Awan memainkan peranan 

penting dalam menentukan cuaca. Kajian ini di jalankan bagi menentukan halaju angin 

pada musim monsun Timur Laut yang berlaku di kawasan ini.Data yang telah diguna.kan 

diambil dari jabatan perikanan SEAFDEC dan telah dirakam dengan mengguna.kan satelit 

kaji cuaca NOAA (Natinal Oceanic and Atmospheric Administration).Dengan 

menggunakan cara ini juga cuaca dapat diramalkan. Data awan yang diperolehi akan 

digeo kod sebelum teknik lain digunakan. Daripada imej tersebut teknik lapisan 

digunakan bagi menentukan jarak antara awan tersebut yang telah diambil selang jarak 

masa selama sehari. Halaju angin boleh dikira setelah jara.k antara awan tersebut 

diperolehi. Jenis awan yang hadir pada musim monsun tersebut juga boleh diperhatikan. 
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