UNIVERSITI PUTRA MALAYSIA

IMPACT OF FLOOD INUNDATION AFTER FLOOD DISASTER IN TANAH
MERAH, KELANTAN

NOOR JANATUN MAQWA JEMALI

FP 2016 72




IMPACT OF FLOOD INUNDATION AFTER FLOOD DISASTER IN
TANAH MERAH, KELANTAN

BY

NOOR JANATUN MAQWA BINTI JEMALI

A project report submitted to Faculty of Agriculture, Universiti Putra Malaysia, in
fulfilled of requirement of PRT4999 (Final Year Project) for the award of degree of

Bachelor of Agriculture Science.

Faculty of Agriculture
Universiti Putra Malaysia
2015/2016



IMPACT OF FLOOD INUNDATION AFTER FLOOD DISASTER IN
TANAH MERAH, KELANTAN

NOOR JANATUN MAQWA BINTI JEMALI

FACULTY OF AGRICULTURE
UNIVERSITI PUTRA
MALAYSIA
2015/2016



CERTIFICATION

This project report entitled ““ Impact of flood inundation after flood disaster in Tanah
Merah, Kelantan” is prepared by Noor Janatun Maqwa Binti Jemali (170199) and
submitted to the Faculty of Agriculture in fulfillment of the requirement of PRT 4999

(Final Year Project) for the award of the degree Bachelor of Agriculture Science.

Student’s name : Student’s signature :

Noor Janatun Maqwa Binti Jemali

Certificated by :

Assoc. Prof. Dr. Siva Kumar Balasundram
Project Supervisor

Department of Agriculture Technology
Faculty of Agriculture

Universiti Putra Malaysia

Date:



ACKNOWLEDGEMENT

All praises to Allah, The Most Greatest and Most Merciful. Alhamdulillah with His

help and will for giving me the opportunity to complete my project and report.

I would like to express my sincere appreciation to my supervisor, Assoc. Prof. Dr.
Siva Kumar Balasundram for his guidance, advice and constructive comments throughout
the course of this study. A note of special thanks also for my examiner Dr. Farah Melissa

for his advice and comments in order to fulfill this report.

I would like to extent my gratitude to Department of Agriculture Malaysia,
Department of Meteorology Malaysia and Dr. Noor Janatun Naim from Faculty of Earth
Science, Universiti Malaysia Kelantan for giving much valuable information and support

my project.

Not forgetting, my deepest appreciation and thank you to my family for their love
and support, and to my project members Azah and Matan for their help and continuous

support.

Last but not least, I would like to thank to those that involve directly or indirectly in

completing my project. Thank you.



CONTENT

CERTIFICATION

ACKNOWLEDGEMENT

TABLE OF CONTENT

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDIES

ABSTRACT

ABSTRAK

CHAPTER 1

CHAPTER 2

TABLE OF CONTENT

INTRODUCTION
PROBLEM STATEMENT
STUDY OBJECTIVE

HYPOTHESIS

LITERATURE REVIEW

2.1 Flood study in Malaysia

2.2 Flood disaster in Kelantan

2.3 Identify flood-inundated area with
satellite observations

2.4 The effectiveness of remote sensing &

GIS in monitoring flood event

PAGE

1

il

vi
viii

X



CHAPTER 3

CHAPTER 4

CHAPTER 5

REFERENCES

APPENDICES

2.5 Remote sensing of agriculture landuse

2.6 Rainfall and climate changes

MATERIAL AND METHODS 16

3.1 Experimental site

3.2 Agriculture area

3.3 Area affected by flood

3.4 Data Collection

3.5 Satellite data

3.6 Agricultural map

3.7 Hydro-Meteorological data
3.8 Topography map

3.9 Digitizing agriculture map
3.10 Georeferencing the images

3.11 Data analysis

RESULT AND DISCUSSION 25
CONCLUSION 35
36

37



LIST OF TABLES

TABLE PAGE
1. | Agriculture landuse area in Tanah Merah 17
2. | Rainfall data from August 2014 to May 2015 22
3. | Area of agriculture area on pre-flood disaster image. 27
4. | Area of agriculture area on post- flood disaster image. 28
5. | Comparison of agriculture area between pre-flood disaster and 29

post-flood disaster images




LIST OF FIGURES

FIGURE PAGE
1. | Agriculture area that affected during flood disaster 2
2. | Tanah Merah territory 14
3. | DEM image of Tanah Merah 16
4. | Google Earth Image of Tanah Merah on 12 July 2014 17
5. | Google Earth Image of Tanah Merah on 18 March 2015 18
" Agriculture Landuse Map of Tanah Merah .
Average daily rainfall distribution in Tanah Merah
7. 22
8. | Terrain Map of Tanah Merah, Kelantan 23
9. | Polygons of agriculture area procedures using ArcMap 24
10. | Procedure of Georeferencing in Arc Map 25
11. | Merger of agriculture polygons of Tanah Merah 26
12. | Pre-flood disaster agriculture area map 27
13. | Post-flood disaster agriculture area map 28
14. | Pre-flood disater and post-flood disaster rubber plantation area 30
15. | Pre-flood disaster and post-flood disaster palm oil plantation area 30
16. | Comparison on pre-flood disaster and post-flood disaster on rubber 30
and palm oil area
17. | Pre-flood disaster and post-flood disaster mixed cropping area 31
19. | Pre-flood disaster and post-flood disaster orchard area 31
20. | Pre-flood disaster and post-flood disaster paddy area 32
21. | Comparison on pre-flood disaster and post-flood disaster on mixed 32

cropping, orchard and paddy area




Pre-flood disaster and post-flood disaster on coconut area

22. 33
Pre-flood disaster and post-flood disaster on agriculture station area

23. 33
Comparison on pre-flood disaster and post-flood disaster on mixed

24. 34

cropping, orchard and paddy area




LIST OF APPENDICES

APPENDIX PAGE
Appendix 1 : Polygon area of rubber plantation 3
Appendix 2 : Polygon area of palm oil plantation -
Appendix 3 : Polygon area of Mixed Crop 39
Appendix 4 : Polygon area of orchard 40
Appendix 5 : Polygon area of paddy 41
Appendix 6 : Polygon area of coconut 42
Appendix 7 : Polygon area of agriculture station 43




ABSTRACT

Over the past 30 years, floods have been the most tragic natural disaster affecting
about 80 million people per year causing economic damage worth over USD11 million
annually around the world. In December 2015, flooding in Kelantan has been classified
as the worst in the history of the state. Conventional methods of assessing flood hazard
are unable to provide quick, efficient and effective solutions. This study using ArcGIS to
determine the differences of agriculture area of two consecutive dates that represent
pre-flood and post-flood disaster. Images from Google Earth and agriculture map of
Tanah Merah used as the raw data of this study. There were changes in area of agriculture
landuse that shows that flood give impact for this type of area. Findings from this work
will provide the necessary benchmark (especially in terms of agricultural land use) for a

more comprehensive approach to manage the impact of flood disasters in the near future.



ABSTRAK

Sejak 30 tahun yang lalu, banjir telah bencana alam yang paling tragis yang
melibatkan kira-kira 80 juta orang setiap tahun menyebabkan kerosakan ekonomi bernilai
lebih USD 11 juta setiap tahun di seluruh dunia. Pada Disember 2015, banjir di Kelantan
telah diklasifikasikan sebagai yang paling teruk dalam sejarah negeri tersebut. Kaedah
konvensional menilai bahaya banjir tidak dapat menyediakan penyelesaian yang cepat,
cekap dan berkesan. Kajian ini menggunakan ArcGIS untuk menentukan perbezaan
kawasan pertanian dua tarikh berturut-turut yang mewakili pra-banjir dan selepas banjir
bencana. Imej dari Google Earth dan peta pertanian Tanah Merah digunakan sebagai data
mentah kajian ini. Terdapat perubahan di kawasan penggunaan tanah pertanian yang
menunjukkan bahawa kesan memberi banjir untuk jenis kawasan. Hasil daripada
kerja-kerja ini akan menyediakan penanda aras yang diperlukan (terutamanya dari segi
penggunaan tanah pertanian) untuk pendekatan yang lebih menyeluruh untuk

menguruskan kesan bencana banjir di masa akan datang.



Chapter 1

Introduction

1.1 Research study

Flood is one of the common natural disaster that attack most country in the world
every year. Flooding is to a great degree perilous and can possibly wipe away a whole
city, agriculture area, coastline or range, and reason broad harm to life and property. It
additionally has magnificent erosive power and can be to an extraordinary degree

ruinous, regardless of the possibility that it is a foot high.

Flood disaster happen almost every year in Malaysia (Mohit, 2013). It affects
most states in East Malaysia. This flood is mainly caused by Northeast monsoon and
heavy rain continuously. Northeast monsoon brings more rainfall compared to
Southeast monsoon. This season is faced by Malaysia from November to March every

year.

The worst flood disaster in history of Malaysia was on 17 December 2014 until 3
January 2015. The disaster involved Kelantan River Basin. Kelantan River is the
major river in Kelantan. It is originated from Mount Ulu Sepat and flow into South
China Sea. This river covered about 11 900 km? of catchment area with length of 248
km. During the flood water level of Kelantan River which has danger level of 25
meters had reached 34.17 meters. This is because the rainfall over the area range

shifts between 0 mm in the dry season (March—-May) became 1750 mm in the



monsoon season (November—January). The average runoff from the area is about 500
m?/s. At least 21 died in the flood and 200,00 people are forced to evacuate their

homes.

Flood disaster also affects agriculture area. Total agriculture area of Kelantan
state is about 335 660 hectare. It covers 22.5% of total area of Kelantan. This
agriculture area is generally divided into seven main categories of plants which are,
rubber, oil palm, other industrial plantation, paddy, fruit crops, vegetable and other
food crops. This study will briefly explain on the changes of agriculture land use due

to flood inundation.
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Figure 1: Agriculture area that affected by flood disaster at Tanah Merah, Kelantan.

(Source : www.malaysiakini.com.my)



1.2 Problem statement
Over the past 30 years, floods have been the most catastrophic natural disaster
affecting about 80 million people per year causing economic damage worth over
USDI11 million annually around the world (Dewan, 2015). Increasing human activity
downstream and upstream of river systems results in greater flood damage in terms of

size and frequency.

In Malaysia, the National Security Council (NSC) had classified the recent
flooding events in Kelantan as the worst in the history of the state. Apparently, the
water level of the Kelantan River at Tambatan Di Raja, which had a danger level of
25 m, reached 34.2 m in December of 2014 compared to 29.7 m in 2004 and 33.6 m
in 1967. Two main reasons for the unprecedented flooding magnitude are (HO,

2007):

1) changing climatic patterns that cause adverse weather effects and

i1) uncontrolled land management and increased exploitation of land resources.

Conventional methods such as manual measurement of assessing flood hazard are
unable to provide quick, efficient and effective solution. Geospatial tools such as
remote sensing and geographical information system have been pursued as a viable
means to manage flood hazard. This methods will help in assessing the flood severity

of the agriculture land use in Kelantan generally and Tanah Merah specifically.



1.3 Objective & Hypothesis

Objective of this study is to assess the changes in agriculture land use after flood

disaster at Tanah Merah, Kelantan

Ho. There is no change in area of agriculture land use in Tanah Merah Kelantan

before and after flood inundation

Hy . There are changes in area of agriculture land use in Tanah Merah Kelantan

before and after flood inundation
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