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ABSTRACT 

Transportation is an essential sector of the economy, contributing more than 5 percent 

to the annual Gross Domestic product of the nation. However, the growth in 

transportation sector creates environmental issue such as air pollution. The thesis 

assessed the environmental impacts of airport infrastructure upgrading and the 

construction of Kuala Lumpur International Airport 2 (KLIA2), the second budget 

airline airport to support the current international airport in Malaysia. This 

development of new airport has created significant adverse effects ranging from 

physical effects to the environment, land use compatibility, to a direct impact on the 

health of the surrounding communities. The study tested and examined environmental 

impacts namely particulate matter (PM) and noise level caused by the airport 

development during construction stage. Some of the crucial environmental concerns in 

airport development are health levels, community severance, noise levels, local air 

quality and sustainability, as well as the loss of habitat and wildlife in the area. In 

addition, companionable and synchronized land uses are crucial to the discussion of 

the airport, regional transportation linkages and regional planning. It is clear that the 

changing role of airport development will involve new airport construction, in terms 

of its function as a transportation hub, as well as a retail and commercial area. Various 

airborne particulate matter samplers (Cyclone Sampler and & 7 Hole Sampler) and 

sound level meter (SLM) used to record both noise and particulate matter levels. The 

research identified five sampling locations within the study area and also the airport’s 

surrounding areas. The sampling locations were selected based on the intensity of the 

development within the sites and the severity of land use changes. Variables such as 

construction area size, development intensity, particulate matters and sound levels 

have been examined against the infrastructure upgrading of the airport over time and 

space.  These variables of particulate matter and noise have been found to be 

significant outcomes of airport development. Instead, this thesis concluded that 

increased intensity of construction activities and land use changes had direct 

relationships with noise and particulate matter levels. It is hoped that the findings of 

the study would assist in providing better insight into the intangible costs incurred and 

benefits derived from an airport construction on land use changes. Most importantly, 

new airport planning and consultation measures are needed to mitigate risks from 

airport developments in seeking a common platform of fairness, certainty and 

transparency so that the opportunity to recognize broader planning consequences and 

governance questions of airports in their spatial settings is not lost.  
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       البحث

في المئة من الناتج المحلي الإجمالي السنوي  5النقل هو قطاع أساسي في الاقتصاد، ويساهم بما يزيد عن 
للدولة. بينما، النمو في قطاع النقل يخلق قضايا بيئية مثل تلوث الهواء. هذه الأطروحة تقيم الآثار البيئية 

، وميزانية الطيران للمطار (KLIA2) كوالالمبور وتشييد المطار الدولي الثانيلتطوير البنية التحتية للمطار  
الميزانية لدعم المطار الدولي الحالي في ماليزيا. وهذا التطوير للمطار الجديد اوجد آثار سلبية كبيرة تتراوح 

تمعات المحيطة بها. بين الآثار المادية للبيئة، وملائمة استخدام الأراضي، إلى تأثير مباشر على صحة المج
ومستوى الضوضاء الناجمة عن  (PM) هذه الدراسة اختبرت وتفحصت الآثار البيئية وهي الجسيمات

تطوير المطار أثناء مرحلة البناء. بعض المخاوف البيئية الحاسمة في تطوير المطارات هي مستويات الصحة، 
والاستدامة، فضلا عن فقدان المساكن والحياة انفصال المجتمع، ومستويات الضوضاء، ونوعية الهواء المحلي 

الفطرية في المنطقة. بالإضافة إلى ذلك، استعمالات الأراضي ضرورية ملائمه ومتزامنة لمناقشة المطار من 
حيث روابط النقل الإقليمية والتخطيط الإقليمي. فمن الواضح أن الدور المتغير لتطوير المطار سوف 

ن حيث وظيفته كمركز النقل، فضلا عن مناطق التجزئة والتجارية. مختلف يشمل بناء المطار الجديد، م
)إس  ( وقياس مستوى الصوت 7الجسيمات المحمولة جوا تم اختبارها )عينات سايكلون و عينات هول 

استخدمت لتسجيل الضوضاء ومستويات الجسيمات. حدد البحث خمسة مواقع أخذ العينات  )إل إم
لك ايضاً المناطق المحيطة بالمطار. تم اختيار مواقع أخذ العينات على أساس  داخل منطقة الدراسة وكذ

كثافة التنمية داخل المواقع و قسوة التغيرات في استخدام الأراضي. وقد تم فحص المتغيرات مثل حجم 
مساحة البناء، وكثافة التنمية، وكذلك فحص الجسيمات ومستويات الصوت تجاه تطوير البنية التحتية 

طار عبر الزمان والمكان. تم العثور على هذه المتغيرات من الجسيمات والضوضاء  لتكون نتائج هامة للم
من تطوير المطارات. بدلا من ذلك، خلصت هذه الأطروحة أن الكثافة المتزايدة من أنشطة البناء 

ن المؤمل أن والتغيرات في استخدام الأراضي لها علاقه مباشرة مع الضوضاء ومستويات الجسيمات. وم
نتائج الدراسة ستساعد في توفير فهم أفضل للتكاليف المتكبدة غير الملموسة والفوائد نتيجة بناء المطار 
على التغيرات في استخدام الأراضي. الأهم من ذلك، هناك حاجة إلى تدابير واستشارات عند أي 

عن أرضية مشتركة من  تخطيط جديد للمطار لتخفيف المخاطر الناجمة عن تطوير المطار للبحث
الإنصاف و الثقة والشفافية, بحيث لا تضيع الفرصة للاعتراف بعواقب التخطيط الأوسع نطاقا واسئلة 

 .إدارة المطارات في الإعدادات المكانية الخاصة بهم
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CHAPTER ONE 

INTRODUCTION 

1.1  RESEARCH BACKGROUND  

This research assesses the environmental impacts of the new International Airport 

Hub during its construction stage. The approach implemented to collect data for this 

research was by conducting a case study. The case study chosen is Kuala Lumpur 

International Airport 2 (KLIA2) construction area, which is at about 95 percent 

completion in terms of its physical structure in the year 2013 (Sidhu, 2013). During 

the research period, KLIA2 has significantly expanded and upgraded to meet 

increasing demands (Malaysia Airports Holdings Berhad [MAHB], 2012). The 

concerns were the relationship between the construction of new airport and how this 

growth contributes to environmental impacts. It is therefore anticipated that the 

findings will ultimately assist in future planning for construction of new airport.   

 Strong demand for aviation is a link to the demand to increase the 

competitiveness of a region (Burghouwt, 2007). Airport construction reflects a variety 

of environmental and social implications due to land use changes and land takes 

(Lambin and Geist, 2006; Aviation Environment Federation [AEF], 2008; Aspinall, 

2008). Land use changes can result in soil degradation as a result of deforestation and 

urbanization (Chhabra et al., 2006). This is a typical phenomenon in developing 

countries with resulted changes in green areas and the urban form. Moreover, airport 

development during its construction period and operation phases can be detrimental to 

the environment (Upham et al., 2003; Luther 2007; Schrenk et al., 2009). 
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 Aircraft operations contribute an enormous amount of emissions; however, 

airport infrastructure upgrading and construction also produce pollution (Schrenk et 

al., 2009). Serious environmental concerns resulting from airport operations and 

construction include noise, air quality, climate change, biodiversity, as well as 

community severity (Upham et al., 2003; Luther, 2007; Airport Council International 

[ACI], 2008; Schrenk et al., 2009). 

 This study provides an assessment to understand and indicate the impacts of 

the new International Airport Hub during construction stage to the environment in the 

attempt to recommend strategic airport planning and mitigation measures for future 

planning. 

 

1.2 PROBLEM STATEMENT  

Airport construction and infrastructure upgrading may produce numerous 

environmental effects, as a result of airborne particulate produced by aircraft, heavy 

equipment emissions, and noise pollution (Schiff, 2009). In order for the aviation 

system to continue spurring economic growth, innovative action and a sustainable 

approach that addresses mobility and environmental concerns must be achieved 

(Waitz et al., 2004; Walker and Baker, 2010). The continuing construction of new air 

transport nurtures serious concerns on the long-term sustainability of the industry; 

even currently, massive discussions are revealing that air transport is less 

contaminating than ground vehicles (Popescu et al., 2011). 

 Aviation affects the environment through many ways including land use 

change, air quality, and noise pollution (Thomas et al., 2001; Upham, et al., 2003; 

Campbell, 2010). Airport strategic planning is a challenging task due to the strains 
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between economic growth and environmental impacts (Kwakkel, 2008; Walker and 

Baker, 2010). 

 As the economy and demand of air transportation are growing, environmental 

effects are similarly predicted to grow and will become one of the fundamental 

constraints on air transportation growth (Upham et al., 2003; Waitz et al., 2004). 

Inevitably, the surrounding area must be planned with the consideration of the advent 

of an airport city as an airport can no longer be considered in isolation (Walker and 

Baker, 2010). Hence, airport planning anticipates a wide range of possible 

forthcoming, giving the responsible authority to modify their plans so that they can 

accommodate the variation of prospects that may occur in the future (Neufville and 

Odoni, 2003). Briefly, constructions of new airport are complex, costly, and 

controversial (Cohen and Coughlin, 2003; Kwakkel, 2008). 

 Aviation, as well as airport facility operations and maintenance of aviation 

and construction, produces various operations that impact the surroundings (Luther, 

2007; Transportation Research Board [TRB], 2008; AEF, 2008). Nowadays, the 

management of noise pollution of inhabited neighbourhoods has become a significant 

issue for many airports (Bell, 2001; Bréchet and Picard, 2010). It is estimated that 120 

million people worldwide have developed hearing problems due to noise pollution 

(Hamoda, 2008). Noise-induced hearing loss is predominantly severe in the 

construction industry since the construction industry is considered the backbone of 

development (Hamoda, 2008). Although many industries involve noise exposures, 

construction workers are at high risk as they are exposed to noise ranging from 80 to 

120 dBA (Seixas, 2004; Hamoda, 2008). Moreover, airport noise can explicitly cause 

sleep disturbance, hearing problems, physiological stress reactions and distress, and 

interference with speech and communication (Bell, 2001; Fast, 2004).  
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 Airport activities may yield various pollutants, comprising numerous 

hazardous air pollutants (HAPS), volatile organic compounds (VOCs), carbon 

monoxide (CO) and particulate matter (PM) (Luther, 2007; Ratliff et al., 2009; Timko 

et al., 2010; Popescu et al., 2011; Woody et al., 2011). Considering projected 

development and environmental concerns, the aircrafts contribute to impacts on air 

quality from environmental aspects and public health perspective (Woody et al., 

2011). Construction of the airport and development projects may lead to particles and 

discharges from asphalt placement (Kenney, 2006). 

 Research by Popescu et al. (2011) shows an association between fine particles 

(size, concentration) and health effects such as premature mortality, cardiopulmonary 

morbidity and increased respiratory illness. Construction sites may become the source 

of serious environmental nuisance and pollution if not properly managed (Yu-Leuk, 

1997). The construction activities may affect not only the workers on site but even 

surrounding occupants and the general public (Yu-Leuk, 1997).  

 Land takes for airport-related development and construction of an airport may 

increase a drip-feed of growth in a range which accumulates to a transformation from 

a rural to a further urban extent (AEF, 2008). The goals concerning airport 

development should be within the reputable framework of an area’s comprehensive 

plan as aviation is a region’s transportation system (Federal Aviation Administration 

[FAA], 2002). An essential component to effective land use planning around airports 

is communication (Li et al., 2007). Local land use planning is a method of 

determining the appropriate use of properties around airports in structuring an integral 

part of the land use policy and regulatory tools used by airports and local land use 

planners (FAA, 2002). Innovative airport development and deliberation measures 
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need to lower the risks from airport growth and noise in seeking a common platform 

of fairness, certainty and transparency.  

 Guiding compatible land use has been difficult as most airports’ boundaries 

had pre-existing development (FAA, 1998; Li et al., 2007). The capacity of an airport 

to expand its border can be restrained by market price and value of the land, as well as 

wildlife threatened (Upham et al., 2003). Based on research by Cidell (2004), the 

relationship between the planning process and public participation proved to be a vital 

part of the connection between air transportation, globalization and land use. Thus, 

land use development and planning is intended to secure flexibility and cohesion in 

the enclosing and accomplishment of national policy with respect to use and 

development of land.   

 As KLIA2 is being constructed alongside the existing Kuala Lumpur 

International Airport (KLIA), preliminary observation indicated some problems 

surfacing due to the construction works. The construction site for the new terminal is 

located next to the existing KLIA runway. As a result, environmental impact is 

inevitable since the gap between the rate of development and the degree of 

infrastructure upgrading appears. In addition, awareness of airport construction impact 

is still lacking in Malaysia as no one knows the impact of this mega development due 

to the hushed nature of its initial planning. This scenario suggests that serious 

consideration must be taken on how crucial it is to manage airport construction wisely 

and also to balance both economic development and the environment. 

 

 

 

 


