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ABSTRACT 
 

 

 

 

In recent years, rapid urbanization had transformed the spatial pattern of urban land 

uses worldwide that had resulted in the losses of urban green spaces apart from 

continuously altering the urban ecosystems. Along with it, the rising of temperatures 

in urban areas or what is commonly known as the “urban heat island effect” has 

become one of the most serious urban problems. This is especially so due to the 

impact it has on the urban microclimate, air quality, and public health. Presently, the 

analysis of the satellite images using geographical information system (GIS) is often 

used to determine the impact of the land coverage (including urban green spaces) that 

has resulted in the changes in the surface temperature. The aim of this research is to 

study the correlation between the urban temperature and the urban green spaces. This 

research used processing software, ENVI and ArcGIS for analyzing Landsat TM 

images to study the correlation.  ENVI is used for processing the satellite images and 

to classify the land cover, and ArcGIS is used to analyse the data and create maps for 

the study. The results showed that there is a strong correlation between the urban 

temperature and the urban green spaces and the temperature. The study shows that 

green coverage and urban heat island are inversely proportional, i.e. the greater the 

green coverage area, the lower is the intensity of heat island. The correlation also 

varies according to the urban hierarchy. This is due to the level of development and 

built-up area of the various urban centers. The integration of remote sensing and GIS 

was found to be effective in monitoring and analyzing the changes in land cover and 

to evaluate its effect on surface temperature. Some suggestions to solve the issues and 

to improve the urban environment are also proposed and discussed in this paper.  
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 ملخص البحث
 

 

 

 

حسبرعج فٙ انفخزة الأخٛزة حبلاث بُبء انٓجزة يٍ انًُبغق انزٚفٛت إنٗ 

انًذٌ، حهك انظبْزة انخٙ حٕنج صٕرة انًُبغق انقزٔٚت حٕل انعبنى؛ الأيز 

انذ٘ أدٖ إنٗ فقذاٌ انًسبحبث انخعزاء كجشء يٍ انخغٛز انًسخًز نهُظبو 

ٔارحفبع درجت انحزارة فٙ انًُبغق . الاقخصبد٘ انسٛبسٙ نهًُبغق انزٚفٛت

انخٙ " حأثٛز انجشٚزة انقزٔٚت انحبرة" انًٓبجز إنٛٓب، أٔ يب عزف ببسى 

أصبحج ٔاحذة يٍ أصعب انًشبكم انجبدة نهًُبغق انخٙ ٚأٔ٘ إنٛٓب ْؤلاء 

َٔقبء انٕٓاء، , انخأثٛزانًٛكزٔبٙ نهًُبخ: ْذا الأيز َبشٙء عٍ, انًٓبجزٍٚ

فٙ انعصز انحبنٙ كثٛزاً يب ٚحكى ححهٛم صٕر الأقًبر . ٔانصحت انعبيت

حشًم )انصُبعٛت يسخخذيبً يعهٕيبث انُظبو انجغزافٙ  بخأثٛز حغطٛت الأرض 

ْذف ْذا انبحث .كُخٛجت نخغٛٛز درجت انحزارة( يُبغق انفزاغ الأخعز

دراست انعلاقت انًخببدنت بٍٛ درجت حزارة انًُبغق انًٓبجز إنٛٓب ٔ انًسبحت 

 اعخًذ ْذا عهٗ يعبنجت انكخزَٔٛت نخحهٛم انعلاقت انخببدنٛت بٕاسطت ,انخعزاء
ENVI  انذ٘ ٚسخخذو فٙ يعبنجت صٕر الأقًبر انصُبعٛت ٔ حصُٛف

نخحهٛم انبٛبَبث ٔرسى  ArcGIS remote sensing ٔ, الأراظٙ انًذرٔست

انُخبئج أظٓزث انعلاقت انًخببدنت بٍٛ درجت حزارة انًُبغق .انخزائػ نهذراست

انذراست حظٓز أٌ انخغطٛت انخعزاء ٔ .انًٓبجز إنٛٓب ٔ انًسبحت انخعزاء 

انجشٚزة انقزٔٚت انسبخُت حخُبسببٌ حُبسببً عكسٛبً أ٘ سٚبدة انًسبحت 

انعلاقت انًخببدنت حخغٛز .انخعزاء ُٚقص يب ٚعزف ببنجشٚزة انسبخُت انكبٛزة

صٕرْب غبقبً نهخسهسم انٓزيٙ نهًُبغق انقزٔٚت، ْذا َبشٙء عٍ درجت 

انذيج بٍٛ الاسخشعبر , انخقذو ٔيبُٙ عهٗ انصٕر انًخخهفت نهًُبغق انقزٔٚت

ٔجذ أَّ أكثز فعبنٛت فٙ يزاقبت ٔ ححهٛم انخغٛٛز فٙ الأرض  GISعٍ بعذ ٔ 

بعط الاقخزاحبث نحم .انًذرٔست ٔ حخًٍٛ حأثٛزْب عهٗ انٕاجٓت انحزارٚت

. انقعبٚب ٔ حطٕٚز انبٛئت انقزٔٚت أٚعبً حى عزظٓب ٔيُبقشخٓب فٙ ْذِ انٕرقت
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CHAPTER ONE 

INTRODUCTION 
 

 

 

 

1.1 BACKGROUND OF STUDY  

Urban green space is seen as an important contribution to a sustainable development 

of cities. It plays an important role in improving the liveability of our towns and cities. 

The quality and liveability of cities depend on the design, management and 

maintenance of the urban green space that offers visual representation of urban quality 

(Baycan-Levent and Nijkamp, 2004). In recent years, rapid urbanization has 

transformed the spatial pattern of urban land uses worldwide that has resulted in the 

losses of urban green spaces apart from continuously altering the urban ecosystems 

(Gairola and Noresah, 2010).  

Furthermore, the provisions of the green spaces have always been overlooked. 

The existing green spaces are often abused and reclaimed to create space for buildings 

and road system. Less priority is given in providing ample open space for the urban 

dwellers. This is believed due to no concrete methodology that has been applied to 

indicate the real impact of the decreasing area of the green spaces. Various researches 

have been done that highlighted the issues. However, the previous studies done are 

mostly just a theoretical opinion.  

At present, regulations in Malaysia require 10% of the land of every new 

housing development to be reserved for green space, but there is no stipulation on its 

quality. Thus, the green spaces are often left with no landscaping or sometimes as a 

bare open ground. The full potential of green spaces is not always realized, as the 

current management practices are sometimes sub-optimal. The policy also does not 
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give quantitative basis to quantify the needs for the provision. It is only arbitrary and 

no justification is given for the quantum. 

Several case studies have highlighted critical policy needs and priorities for the 

development and management of urban green spaces (Baycan-Levent and Nijkamp, 

2004). Therefore, it is very vital to compare and evaluate urban green space policies 

for identifying the best practices with a view to proper policy recommendations and 

guidance for urban society and planning authorities in order to improve the quality of 

life in modern cities.  

This study is done to give a clear understanding on the impact of insufficient 

green spaces to the microclimate and the environment. This study is anticipated to be 

able to assist in the policy formulation relating to the green spaces and to assess 

whether the current regulations do not further heightened the situation.   

 

1.2 STATEMENT OF PROBLEM 

Presently, as rapid urbanization is causing the losses of even more urban green space 

across the globe. This may have negative implications on the global climate changes. 

The lack of open space in urban areas thus may result to environment problems 

(Lillian et al., 2002). Hence, it is very important for the urban green spaces to be 

preserved and promoted for future generation as they provide key ecological services. 

Malaysia has experienced rapid economic development since gaining 

independence from the British in 1957, leading to the population growth which 

concentrated in the main conurbations of Malaysia, especially its capital city, Kuala 

Lumpur (Mohamed Ariff, 1998). The increase in Malaysia's urban population, 

together with aggressive industrial and economic growth, has caused rapid 

development in its urban areas placing great pressure upon the country's urban 
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environment. The conflict between the development and environmental protection is 

not new and much has been said about the environmental deterioration in Malaysia as 

the country strives to become a developed nation. 

The increasing temperature of the urban areas or more known as the urban heat 

island effects have negatively impacts not only residents of urban-related environs, but 

also humans and their associated ecosystems located far away from cities. In fact, the 

urban heat island effects are believed to have cause the impact on the climate change 

due to their contribution to the greenhouse effect, and therefore, to global warming 

(Arrau and Pena, 2011). Although urban heat islands are distinctly different from the 

phenomenon of climate change, however, they can contribute to global warming 

during the summer months. The increased use of air conditioning and refrigeration 

needed to cool indoor spaces in a city with increasing temperatures may results in the 

release of more of the heat-trapping greenhouse gases that continuously contribute to 

the global warming. It has been reported that several cities has spend millions of 

dollars to offset the heat island effect.  

Researchers have said that the surface temperatures can be affected by land use 

and suggested that local and regional strategies, such as creating green spaces and 

buffer zones in and around urban areas, could be a tool in addressing climate change. 

Thus, it is very important to understand the relationship between the urban heat island 

intensity and the urban green spaces to solve the issues and mitigate the urban heat 

island effects.  
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1.3 RESEARCH QUESTIONS 

i. What are the spatial arrangements of the land use components in the study 

areas? 

ii. What is the pattern of the surface temperature in the study areas and its 

relation to the urban form? 

iii. What is the relationship between the surface temperature and the green 

spaces in the study areas? 

iv. To what extent the relationship between the surface temperature and green 

spaces goes? 

 

1.4 OBJECTIVES 

i. To analyse the pattern of the urban surface temperature in the study areas. 

ii. To analyse the spatial distribution of the green spaces of the study areas. 

iii. To compare the relationship between the urban surface temperatures and 

the urban green spaces. 

iv. To recommend a mechanism to reduce the urban temperature in the urban 

areas. 

 

1.5 SCOPE OF STUDY AND LIMITATIONS 

1.5.1 Scope of Study 

The study explores the relationship between the urban temperature and the urban 

green spaces. The urban temperature consists of air temperature and surface 

temperature. This study will focus on the surface temperature because this is the only 

portion of the urban temperature that can be measured using satellite. Satellite images 

from LANDSAT 5 (TM) will be used to determine the pattern of the urban 
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temperature in the study areas. It will further be compared to the distribution of the 

green spaces in the study areas using GIS method. 

The study areas chosen are Kuala Lumpur and Batu Pahat. The reasons for 

choosing the sites are based on their similarity to each other compared to other urban 

centres in terms of geographical location and topography. Both of the study areas will 

cover the city centres. 

 

1.5.2 Limitations  

There are two limitations that need to be acknowledged and addressed regarding the 

study.  

i. Time constraint 

The first limitation concerns the time needed for data collection. Obtaining 

the satellite images from the authority which is the Agency of Remote 

Sensing Malaysia (ARSM) may take more than two weeks, therefore may 

limit the time to analyse the data collected. 

ii. Resources constraint 

The second limitation has to do with the extent to which the data can be 

obtained. Due to the limitation of the satellite images, the data may be 

limited and not updated. The data from the satellite images may not be 

accurate as the temperature derived may be affected by external factors 

such as rainfall. 
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1.6 SIGNIFICANCE OF STUDY 

This type of research will expose the modern planning system to an easier and more 

effective way to study the urban heat island effect compared to the conventional 

method. The uses of remote sensing and geographical information system methods 

have made it possible to perform the analysis at much larger scale than in the past. 

Besides that, remote sensing techniques are able to generate valuable data of the 

remote and inaccessible area such as the tropical forest and monitor the rapid changes 

in land cover.  

Furthermore, this study will also be of beneficial to many stakeholders, 

namely; 

i. Local authority 

The output of the study will assist the authority in the formulation of 

future policies and enhancing of the existing policies to make it more 

relevant to the current and future needs. It will also be able to make the 

development guidelines more effective and relevant to the development 

needs. 

ii. Planners and designers, particularly physical planner 

The output of this study can be used in design provision and as input in the 

process of designing for the purpose of achieving a better and feasible 

design. 

iii. Public 

The study would help to increase the awareness among the public of their 

roles and contributions in addressing the issues. Besides that, the study 

would encourage them to do their part in preserving the environment.  
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The information from this study can also be utilised by any interested parties in 

addition to the current available data to be used in various field including the 

educational field to be used as references. 

 

1.7 ORGANIZATIONS OF CHAPTER 

The study is conducted in four stages. The first stage provides the theoretical 

background of the study. The second stage is the gathering of the primary and 

secondary data. The third stage includes the analysis of data and findings, and finally 

the fourth stage consists of conclusions and recommendations. The organizations of 

chapters are as explained below (Refer Figure 1.1).   

Chapter 1 gives overall understanding on the impact of the urbanization on the 

green spaces in the urban areas that lead to the issues of the rising of temperatures in 

urban areas or what is commonly known as the “urban heat island effect”. The chapter 

also highlights the rationale of studying the relationship between the urban green 

spaces and the urban temperature and the justification for selecting Kuala Lumpur and 

Batu Pahat as the case studies. However, most importantly this chapter presents the 

objectives and the scope of the study. 

Chapter 2 consists of the literature review regarding the urban temperature and 

urban green spaces. It also highlights the method of analysis of the satellite images 

using geographical information system (GIS) which are often used nowadays to 

determine the impact of the land coverage (including urban green spaces) that resulted 

to the changes on the surface temperature. The chapter also presents some examples of 

researches done on the relationship between the land cover types and the urban 

surface temperature in other countries. 
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Chapter 3 describes the study areas and discusses the various approaches of 

data collection in order to achieve the objectives and to answer the research questions. 

It gives a brief description of the study areas to allow further understanding of the 

sites. It explains the locations, characteristics and the land uses of the study areas. It 

also explains how the analysis is being done, the methods of data collection, the type 

of analysis used and ways in presenting the findings. Primary data used in this 

research consists of satellite images obtained from Malaysia Remote Sensing Agency 

(ARSM) while the secondary data consists of other studies, reports and maps relating 

to the research topic and was obtained from JUPEM and journals.  

Chapter 4 presents the major analysis and findings. It displays the results of the 

analysis of the satellite images using ArcGIS software supported by literature review. 

This chapter attempts to achieve the overall objectives of this study. The results are 

then assessed and validated to prove whether the findings are reliable. The 

implications of the findings are further discussed. 

Chapter 5 summarizes the whole research and draws conclusions based on the 

findings regarding the correlation between the green spaces and the surface 

temperature in the urban areas. This chapter also draws some recommendations to 

solve the issues discussed in the earlier chapter. 
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Figure 1.1: Flowchart of the Study Process 

C
H

A
P

T
E

R
 1

 A
N

D
 2

 
C

H
A

P
T

E
R

 3
 

C
H

A
P

T
E

R
 4

 
C

H
A

P
T

E
R

 5
 

Stage 1 

BACKGROUND &  

THEORITICAL STUDIES 

Stage 2 

DATA COLLECTION 

Stage 3 

ANALYSIS & FINDINGS 

Stage 4 

CONCLUSIONS & 

RECOMMENDATIONS 

 Summary of results 

 Recommendation to address the issues 

 Suggestion for future research 
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 Data collection 

FINDINGS 

 Presentation of analysis output 

DATA ANALYSIS 

 Analysis of results 

 Summary of analysis 

INITIAL STUDY 

 Identify issues and problems 

 Determine objectives and scope 

of study 

 Select case study 

LITERATURE REVIEW 

 Urban green spaces 

 Urban temperature 
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