
LP 

16 

FMSM 

1 

2010 



/\; (' � I < 1100088942 

1100088942 

A study of river flow in Kerteh River, Terengganu using arcviev 

soil and water assessment tool (A VSW AT)/ Muhammad 

Fakhrurazi Kamarudclin. 

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH 

UNIVERSITI MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

1100088942 

Lihat Sebelah 

HAK MILIK 
!WT PENB£1AJAUN D1G11AI. SIILTWII Illa WllUll 

Pusll PembelaJanm Dlgllll SU!lanlh Nur Zahlrth (UM'T) 

Univerliti Maleylil Terengullll, 



A Study of River Flow in Kerteh River, Terengganu Using ArcVlew Soll and 
Water Assessment Tool (A VSWAT) 

By 

Muhammad Fakhrurazi Bin Kamaruddin 

Research Report submitted in partial fulftllment of 
the requirements for the degree of 

Bachelor of Science (Marine Science) 

Department of Marine Science 
Faculty of Maritime Studies and Marine Science 

UNIVERSITY MALAYSIA TERENGGANU 
2010 



This project should be cited as: 

Fakhrurazi, K. 2010. A Study of River Flow in Kerteh River, Terengganu using 
Arc View Soil and Water Assessment Tool (A VSWA T). Undergraduate thesis, 
Bachelor of Science in Marine Science, Facuity of Maritime Stucites anci 
Marine Science, University Malaysia Terengganu, Terengganu. 58p. 

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

1100088942 

- • l
< 



DEPARTMENT OF MARINE SCIENCE 

FACULTY OF MARITIME STUDIES AND MARINE SCIENCE 

UNIVERSITI MALAYSIA TERENGGANU 

DECLARATION AND VERIFICATION REPORT 

FINAL YEAR RESEARCH PROJECT 

It is hereby declared and verified that this research report entitled: 

A Study Of River flow in Kerteb River, Terengganu Using Arc View Soil and Water 

Assessment Tool (A VSW AT) by Muhammad Fakbrurazi Bin Kamaruddin, Matric 

No. UK15772 have been examined and all errors identified have been corrected. This 

report is submitted to the Department of Marine Science as partial fulfillment towards 

obtaining the Degree of Science (Marine Science), Faculty of Maritime Studies and 

Marine Science, University Malaysia Terengganu. 

Verified by: 

�;Ctif········ 
Name: DR RAZAK BIN ZAKARIY A 

DR. RAZAK ZAKARIYA 
Official stamp: Ketua Jabatan Sains Marin 

Fakultl Pengajian Maritim dan Sains Marin 
Universiti Malaysia Terengganu 

(UMT) 

of Marine Science 

Name: DR. RAZAK BIN ZAKA 
DR. RAZA KARIYA 

Official stamp: Ketua Jabatan Sains Marin 
Fakulti Pengajian Maritim dan Sains Marin 

Universiti Malaysia Terengganu 
(UMT) 

x;uf, Date: ............. Z.' ......... .

}j/o/fo 
Date: ......................... . 



ACKNOWLEDGEMENTS 

Bismillahirrahmanirrahim ... 

Alhamdulillah, in the name of Allah and bless of Him, thanks for give me healthy and 

strength to finished my final year project without any obstacle. 

In this opportunity, I would like to dedicate my appreciation to my supervisor, Dr Razak 

Bin Zakariya for his guidance and advice along supervising me. Thank you for all the 

knowledge and information in guiding me through all the process from starting writing 

proposal until I finish this thesis, thank you once again. 

My dedicate also direct to my friend, Muhammad Taufiq Bin Abu Bakar and master 

student Nor Fadzleen Binti Jibril for advice, advice and graciously shared their opinion 

and knowledge for me in the way to complete the study about this project. Their helping I 

will remember until the end of my life. Not forget to all staff in GIS lab and staff who 

help me in sampling at Kerteh, thanks a lot. 

Thanks also to Department of Meteorology and Department of Irrigation and Drainage 

for giving me the data that I need in completing my research and study. Without their 

cooperation, I will not run my project successfully. 

Last but not least, my special thanks goes to my lovely parent (abah and ibu) for giving 

me mental strength and always support my study without any complain and their love is 

the key for my success. 



TABLE OF CONTENT 

ACKNOWLEDGEMENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1: INTRODUCTION 

1.1 Introduction 

1.2 Problem statement 

1.3 Justification 

1.4 Objectives 

CHAPTER 2: LITERATURE REVIEW 

2.1 River flow 

2.2 Kerteh River Catchment area 

2.3 Determination of river flow 

Ii 

V 

vi 

viii 

IX 

X 

I 

2 

3 

3 

4 

8 

9 



2.4 Arc View Soil and Water Assessment Tool 

2.5 Previous study 

CHAPTER3:METH0DOLOGY 

3.1 Study area 

3.2 General methodology 

3.3 Ground survey measurement 

3.4 A VS WAT simulation 

3.4.1 Land cover 

3.4.2 Digital elevation and stream network 

3.4.3 Soil data 

3.4.4 Weather data and precipitation 

3.4.5 Run simulation 

CHAPTER4:RESULT 

4.1 

4.2 

River flow from in-situ sampling 

Land cover 

ill 

9 

11 

12 

14 

15 

16 

16 

17 

20 

24 

26 

28 

31 



4.3 Main Stream and Sub basin of Kerteh River Catchment Area 

4.4 Soil Distribution at Kerteh River Catchment Area 

4.5 River Flow Simulation Result 

4.6 Analysis Result 

CHAPTER 5: DISCUSSION 

5.1 River flow 

5 .2 Land cover 

5.3 Main Stream and Sub basin ofKerteh River catchment area 

5.4 Soil Distribution in Kerteh River catchment area 

5.5 River flow simulation and analysis result 

CHAPTER 6: CONCLUSION 

Conclusion 

REFERENCES 

APPENDICES 

CURI CUL UM VITAE 

iv 

38 

39 

41 

43 

45 

46 

46 

47 

48 

50 

51 

54 

58 



Puut PembelaJersn Dlgttal Sultanlh Nur 1lhlteh �UM') 
UnNerlill Malayala T� 

LIST OF TABLES 

Table Page 

3.1 Soil type found in Kerteh River Catchment area with its characteristic 21 

3.2 The description in the weather input database. 25 

4.1 Coordinate of Ground Survey location. 31 

4.2 Land use classes and its submerging. 34 

4.3 The area of each soil type in Kerteh River catchment area. 39 

4.4 The simulation data for station I and station 2 42 

4.5 River flow from A VS WAT and in-situ 43 

4.6 River flow from A VS WAT and in-situ(previous study) 43 

V 



LIST OF FIGURES 

Figure Page 

2.1 Upper course zone and lower course zone 7 

3.1 Kerteh River catchment area 13 

3.2 General methodology to simulate the river flow. 14 

3.3 Valeport Current Meter used in Station 1 15 

3.4 Valeport Current Meter was deployed in Station 2 15 

3.5 The steps to create the land cover map. 17 

3.6 The watershed delineation dialog boxes to deliniate DEM 18 

3.7 Stream network of Kerteh River catchments area 19 

3.8 Soil information needed in soil database for run A VSWA T 20 

3.9 Soil class for Kerteh River Catchments area 23 

3.10 The dialog box for user weather station use key in weather data. 24 

3.11 Set up for run the SWAT model. 27 

4.1 River flow for Kerteh River catchment area on 2nd October 2009. 29 

4.2 River flow ofKerteh River catchment area for 3rd October 2009. 30 

4.3 The land use classification for Kerteh River catchment area 32 

4.4 The percentages of land cover within the catchment area 33 

4.5 Picture of rural area class surrounded by grassland and shrub 35 

4.6 Shrub area with low plant below 2 meter. 36 

vi 



4.7 The industrial area consists of concrete building and factory. 36 

4.8 Development area consist ofKemaman Airport 37 

4.9 Orchard area consist of old oil palm 37 

4.10 Sub basin, stream and outlet for each stream at Kerteh River 38 

Catchment area. 

4.11 Percentage of each soil type in Kerteh River Catchment area. 40 

4.12 The river Flow out from A VSWA T for October 2009 41 

4.13 The river flow rates in 2009 42 

4.14 Correlation analysis between river flow simulation and in-situ. 44 

5.1 The graph of flow out vs precipitation at Kerteh River catchment 47 

area for October 2009. 

5.2 The graph of river flow versus precipitation 49 

vii 



LIST OF APPENDICES 

Appendix 

I A VS WAT simulation for October 2009

II River flow rate for station 1 and 2 in 2009

III 

IV 

V 

VI 

River flow during sampling for 2nd October 2009

River flow during sampling for 3rd October 2009

Table for in-situ vs A VSWA T regression analysis 

Flow out vs precipitation at Kerteh River catchment 

area for October 2009.

viii 

Page 

54 

55 

55 

56 

56 

57 



ABSTRACT 

The area for this study is Kerteh River catchment area that located at Kemaman, 

Terengganu which have the total area of the watershed is approximately 27 500 hectares. 

The catchment area consists of rural area, urban area, agriculture area and industry area. 

The industry activities and the behavior of urbanization bring much strain on utilization 

of land and river system in Kerteh River catchment. Oil and gas industries area that 

nearby the catchment area give a significant impact on the generation of runoff and other 

water fluxes, pollutant transport to water courses and rates of erosion. The main aim of 

this study was to determine the river flow rate of Kerteh River catchment area and to 

create a new model of river flow simulation of Kerteh River. The study was done by 

using in-situ sampling where a current meter was deploy in two sampling station to get 

the data of flow in Kerteh River. This study also needs the Soil and Water Assessment 

Tool (SWAT) to predict the impact of land use on water flow. The SWAT model were 

simulated the watershed process for IO years (2000-2009). The correlation analysis is 

being analyzed from the In-situ data and data from A VSWA T. The analysis show that the 

good relationship which is 0.91. This model is very important for study and predicts the 

river flow in the future. 
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KAJIAN ALIRAN SUNGAI DI SUNGAI KERTEH, TERENGGANU 

MENGGUNAKAN KAEDAH PENILAIAN AIR DAN TANAH (A VSWAT) 

ABSTRAK 

Kawasan kajian dalam penyelidikan ini ialah kawasan tadahan Sungai Kerteh, 

Terengganu yang mempunyai jumlah luas kawasan aliran sungai kira-kira 27 500 hektar. 

Kawasan tadahan dilitupi oleh kawasan penempatan, bandar, kawasan pertanian dan 

kawasan industri. Aktiviti industri dan aktiviti urbanisasi mendatangkan kesan terhadap 

penggunaan air di kawasan tadahan. Kawasan industi gas dan petroleum juga 

memberikan kesan kepada penggunaan air,hakisan dan pencemaran. Matlamat kajian ini 

adalah untuk menentukan kadar aliran air sungai di Sungai Kerteh dan mencipta simulasi 

aliran air Sungai Kereteh. Kajian dijalankan dengan melakukan kaedah in-situ dimana 

dua Current Meter telah diletakkan di dua stesyen iaitu Station 1 dan Station 2 untuk 

mengambil bacaan data bagi arus Sungai Kerteh. Kajian ini juga memerlukan model 

SWAT(Soil and Water Assessment Tool) untuk meramalkan kesan penggunaan tanah 

terhadap aliran air sungai. Model SWAT ini mensimulasi proses aliran air sungai 

menggunakan data dari tahun 2000 hingga 2009. Analisis menunjukkan keputusan 

daripada kajian in-situ dan data dari A VSW AT menunjukkan hubungan yang baik iaitu 

dengan korelasi sebanyak 0.91. Model ini sangat berguna dalam kajian mengenai aliran 

air sungai pada masa akan datang. 
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