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ABSTRACT 

After the Industrial Revolution in 1700s, the explosion of industries led to rapid 

urbanization. Rapid urbanization is noticed as a prominent factor in altering the climate, 

leading to the formation of urban heat islands (UHI). In many countries, climate-related 

studies were often difficult to be conducted due to the unavailability of climatic datasets 

to critically assess the urban climate condition. In Malaysia, the impacts of urbanization 

have been long studied, pioneered by Sani in 1970s. The alarming status of urban 

climate has been one of the issues in combating the effects of urban heat island (UHI) 

especially in Kuala Lumpur. There is an urgent need for innovation in solving this issue 

effectively. Thus, this study aims to generate a tropical Urban Climatic Map (UC-Map) 

of the Kuala Lumpur City. Kuala Lumpur was selected as a case study due to its unique 

urban morphology which consisted of well-planned and unplanned developments. 

Taking the advantages of technology evolutions to replace the conventional methods, 

this study was conducted using Geographical Information Systems (GIS), Remote 

Sensing and Weather Research and Forecasting (WRF) numerical simulation for data 

acquisition, processing and analyses. GIS was employed as the main platform for data 

storage, data preparation and data analysis. Remote Sensing technique was utilized 

primarily to extract important information of the Earth’s features existed within the 

study area. The WRF numerical simulation was used to generate the climate condition 

of the study area. Due to the complex features of the Kuala Lumpur City, this study 

utilized non-parametric statistical approach (Kruskal-Wallis test) and Ordinary Least 

Square (OLS) regression to assess and model the urban climate condition. In this 

research, six urban parameters were tested due to their severe impacts towards urban 

climate condition. After a thorough investigation, five of these parameters were 

identified to have significant effects on the urban climate of Kuala Lumpur. The 

developed urban climatic map was produced only using these five parameters, which 

are built-up area, green cover, terrain elevation, building volume and surface roughness. 

The developed UC-Map consists of two main components namely thermal load and 

dynamic potential aspect. Based on the map developed by the author, the examination 

of the current urban climate condition revealed that mitigation measures should be taken 

seriously in the warming areas while preservation and maintenance of the valuable areas 

should be enforced. Through the analyses conducted, this study has suggested possible 

mitigation measures to at least reduce the impacts of UHI. In the future, the 

improvement of the current model can be made by including other urban parameters. 

The development of specific UC-Map for other cities in Malaysia is also encouraged 

since their characteristics might differ from the Kuala Lumpur City. 



v 

 

 ACKNOWLEDGEMENT 

All praised be to Allah for giving me the opportunity to pursue my PhD and for allowing 

me to complete this challenging journey successfully. My special appreciation goes to 

my supervisor, Professor Dr. Wan Mohd Naim bin Wan Mohd, for his supervision and 

wisdom sharing throughout this long journey. The special appreciation also goes to my 

co-supervisor, Associate Professor Sr. Dr. Siti Aekbal Salleh, for her contribution and 

support towards my research. 

I would also like to give my special appreciation to the panel of examiners for their 

efforts in reviewing, evaluating and criticising this research as well as the findings in 

order to streamline my entire research works so that it is worth to be granted the relevant 

degree. 

My special thanks go to the Centre of Studies for Surveying Science and Geomatics, 

Universiti Teknologi MARA (UiTM), Faculty of Architecture, Planning and Surveying 

and the Department of Civil Engineering, University of Nottingham Malaysia Campus 

(UNMC) for providing the facilities and assistance. Also, thank you to all the 

technicians and office staffs of the Faculty of Architecture, Planning and Surveying, 

UiTM for their cooperation.  

Sincere appreciations to my mother, my husband and my siblings for their love and 

support through this meaningful journey. My appreciation also goes to my colleagues 

and friends for their support and sharing during every critical moment in this journey. 

Also, to those who contributed indirectly to my research, I hope your kindness would 

be rewarded by Allah SWT. 

Finally, my entire thesis is dedicated to the loving memory of my very dear late father, 

for his endless love, prayers and encouragement. His determination to educate me has 

made me for who I am today. This victory is our victory. Alhamdulillah.  

This research was funded by the Ministry of Higher Education under MyBrain15 

(MyPhD) Scholarship programme and Research Acculturation Grant Scheme (600-

RMI/RAGS 5/3 (66/2015)). 

 



vi 

 

TABLE OF CONTENT 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENT vi 

LIST OF TABLES xi 

LIST OF FIGURES xiv 

LIST OF ABBREVIATIONS xviii 

CHAPTER ONE: INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 3 

1.3 Aim and Objective 4 

1.4 Research Questions 4 

1.5 Scope and Limitations 5 

1.6 Study Area 6 

1.7 Research Framework 7 

1.8 Significance of Study 9 

1.9 Thesis Organization 10 

CHAPTER TWO: LITERATURE REVIEW 12 

2.1 Introduction 12 

2.2 Climate 12 

2.2.1 Global Climate 12 

2.2.2 Urban Climate 16 

2.2.3 Urban Climate of Malaysia 18 

2.3 Urban Parameter for Climate Modelling 19 

2.4 Urban Climatic Mapping 26 


