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ABSTRACT

Nowadays, rapid urban expansion has changed the forms of land in most part
of the world. In Malaysia, after independence in 1957, the economics and
population has dramatically increased. Thus, many forestland have been
converted into industrial area to support the economical demand. While in
Putrajaya, the administrative capital of Malaysia were also have been affected
by the country’s rapid growth since the last 17 years when it was first
establishment in 19 October 1995 and declared by the Prime Minister Tun Dr
Mahathir Mohamad as the Federal Territory in 1%t February 2001. In pursuing
Malaysian Vision of Wawasan 2020, Putrajaya was planned to be a green city
and intelligent city. Hence, there is a need of mapping tool to monitor and
acquire information about the green spaces changes. In this study, remote
sensing technique was applied for detecting the land cover changes over a
time span of 17 years. The objective of this study was to obtain information
about the current status of green spaces in Putrajaya by using remote sensing
(Landsat 4 and Sentinel 2) data, secondly to compare the changes of green
spaces as well as the land cover at two different times (Year 2000 and 2017)
and finally to produce a map of land cover types in Putrajaya. The method
include making subsets from raw data image, removing noises by using
Masking tool, extracting features with supervised classification tool, analyzing
NDVI method, image analysis supported by accuracy assessment and ground
truth activity. Supervised classification extracted four features which were
Vegetationl (grassland/shrubs), Vegetation2 (forest), Water body and URS
which stands for urban rock and soil. Besides, observing NDVI (Normalized
difference vegetation index) from unsupervised classification has four features
which are from no, low, medium and high vegetation. All the area for each
feature is determined for data in all images. Results from this study shows that
for the study area of 4638 ha, the land cover changes from year 2000 to 2017
are: (Vegetation 1 +205 ha, Vegetation 2 -715 ha, Water body +153 ha and
URS +357 ha). The study shows the effectiveness, accuracy of remote sensing
technique in monitoring the land cover change.



ABSTRAK

Pada masa kini, perkembangan bandar yang pesat telah mengubah bentuk
tanah di sebahagian besar dunia. Di Malaysia, selepas kemerdekaan pada
tahun 1957, ekonomi dan penduduk telah meningkat secara dramatik. Oleh
itu, banyak kawasan hutan telah diubah menjadi kawasan perindustrian untuk
menyokong permintaan ekonomi. Semasa di Putrajaya, modal pentadbiran
Malaysia juga telah terjejas oleh pertumbuhan pesat negara sejak 17 tahun
yang lalu apabila ia pertama kali ditubuhkan pada 19 Oktober 1995 dan
diisytiharkan oleh perdana menteri Tun Dr Mahathir Mohamad sebagai
Wilayah Persekutuan pada 1 Februari 2001. Dalam mengejar Visi Malaysia
Wawasan 2020, Putrajaya dirancang untuk menjadi bandar hijau dan bandar
pintar. Oleh itu, terdapat keperluan pemetaan alat pemetaan dan
mendapatkan maklumat tentang perubahan ruang hijau. Dalam kajian ini,
teknik penderiaan jauh digunakan untuk mengesan perubahan litupan tanah
sepanjang tempoh 17 tahun. Objektif kajian ini adalah untuk mendapatkan
maklumat mengenai status ruang hijau di Putrajaya dengan menggunakan
data penderiaan jauh (Landsat 4 dan Sentinel 2), kedua untuk
membandingkan perubahan ruang hijau serta litupan tanah pada dua tahun
berlainan iaitu tahun 2000 dan 2017 dan akhirnya menghasilkan peta jenis
litupan tanah di Putrajaya. Kaedah ini termasuk membuat subset dari imej data
mentah, menghilangkan gangguan dengan menggunakan alat Masking,
mengekstrak ciri-ciri dengan klasifikasi secara selia, menganalisis NDVI
menggunakan kaedah klasifikasi yang diselia, analisis imej yang disokong
oleh penilaian ketepatan dan aktiviti pengesahan di lapangan. Klasifikasi
secara selia mengekstrak empat ciri iaitu Tumbuhan 1 (padang rumput /
semak), Tumbuhan 2 (hutan), Badan air dan URS yang bermaksud tanah dan
kawasan bandar. Selain itu, pemerhatian NDVI dari klasifikasi tidak selia
mempunyai empat ciri litupan tumbuhan iaitu tiada, sikit, sederhana dan tinggi.
Semua ciri litupan ditentukan untuk data dalam semua imej. Hasil daripada
kajian ini menunjukkan bahawa untuk kawasan kajian seluas 4638 ha,
perubahan tanah dari tahun 2000 hingga 2017 adalah: (Vegetasi 1 +205 ha,
Vegetasi 2 -715 ha, Waterbody +153 ha dan URS +357 ha). Kajian ini
menunjukkan keberkesanan, ketepatan teknik penderiaan jauh dalam
memantau perubahan litupan tanah.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

Nowadays, rapid urban expansion have changed the forms of land in most part
of the world. In Malaysia, after independence in 1957, the economics and
population has dramatically increased. Thus, many forestland have been
converted into industrial area to support the economical demand. While in
Putrajaya, the administrative capital of Malaysia were also have been affected
by the country’s rapid growth since the last 17 years when it was first declared

by the Prime Minister Tun Dr Mahathir Mohamad as the Federal Territory.

In pursuing Malaysia Vision of Wawasan 2020, Putrajaya was planned to be a
green city and intelligent city. Thus rapid urbanization and construction begin
in early 20" century after its first establishment in 19 October 1995. When
human activities led to modifying the landscape and the renewable resources,
remote sensing can react very quickly to the rapidly changing environment. In
this study, remote sensing technique are applied for detecting the land cover

changes over a time span of 17 years.
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Many other experimenters who perform research about change detection has
affected this study in term of methodology. There are many ways to identify
changes of land cover in remote sensing technique. By using different software
to analyze these images, variation of analysis could be made. In this research
which focusing on the changes of the land cover and the total area of green
spaces in Putrajaya, Erdas Imagine software which capable of classifying the
characteristic in the images and Arc Map software which capable of mapping

and calculating area are used.
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1.2 PROBLEM STATEMENT

Nowadays, world is experiencing a global climate change where most
countries are having unexpected or abnormal temperature. Rapid urban
expansion has had a significant impact on green space structure. Cities have
grown rapidly in size and density and in some developing countries its often
denominated rapid urban expansion (Turrini and Knop, 2015). Humanity
reacted and one of the ways to encounter it is by enhancing the growth of

urban green spaces.

While in Malaysia, Putrajaya also known as the Garden City and Intelligent city
has shown a fast increasing graph of its population since its establishment in
year 1995 and declaration as Federal territory in year 2001. According to
Putrajaya Administrative Division, the population has rapidly increased from
12240 people in year 2000 to 72413 people in 2010. This result proved that
urbanization currently striking this region. Thus, National Federal
Administrative centre has took the challenge into becoming a sustainable low
carbon green city in PGC2025 (Bernama, 2017). One of the three goals of
Putrajaya Green City 2025 project is to reduce the peak temperature to 2
degree Celsius which correlate with this study that this city needs to be higher

percentage of green spaces.
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Therefore, this study is crucial in order to show how remote sensing technique
be able to obtain the status of green area in Putrajaya as well as the total

changes of land cover from year 2000 to 2017.

1.3 OBJECTIVES

The aim of this study was to identify the land cover of Putrajaya using remote

sensing technique. The specific objectives were:

I.  To map the status of green spaces of Putrajaya.
Il.  To analyze and compare the changes of green spaces of Putrajaya

from 2000 to 2017.

14



1.4 HYPOTHESIS

The hypothesis of this research is that urbanization contribute to the decrease
of green spaces in an area. Some forestland in Putrajaya has been cleared for
other building purposes mainly for the city element such as office buildings or
roads, residential areas, parks and artificial lakes. Despite of its administrative
authority efforts in Putrajaya Green City PGC2025 project, Putrajaya still be
able to maintain 53% of its green spaces although has decreased from 65% in

year 2000.
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