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Expansion of Hong Kong International Airport into a three-runway system. 

��� ��
�����
����
��
����������
�������

�����  
���
�����

Hong Kong International Airport (HKIA or Airport) has been in operation since 1998. Over 
the years, the HKIA has been playing a significant role in Hong Kong’s economy and has 
experienced high growth rates of passengers, cargo and aircraft movements.   

HKIA’s original design was based on the 1992 New Airport Master Plan. This document 
estimated that by 2040 HKIA would handle 87 million passengers, 9 million tonnes of 
cargo and 380,000 aircraft movements, the majority of which would be from origin and 
destination traffic. 

Over the past decade, demand has increased dramatically and the mix of aircraft has 
changed. As a hub airport, HKIA now serves a significant volume of transfer/transit traffic 
and a growing number of narrow body aircraft. Given that air traffic demand is forecast to 
reach 97 million passengers, 8.9 million tonnes of cargo and 602,000 flight movements 
per year by 2030 for HKIA, these changes, coupled with supply constraints, mean HKIA 
must optimise runway capacity to meet growing demand. 

To meet these challenges, the Airport Authority Hong Kong (AAHK) has put forward two 
development options in HKIA Master Plan 2030 for public consultation from 3 June 2011 
to 2 September 2011. Option 1 is to maintain the airport’s two-runway system, and 
Option 2 is to expand into a three-runway system. The University of Hong Kong’s Social 
Sciences Research Centre (SSRC) had compiled the results of the public consultation, 
having taken into account a combination of eight individual considerations which include: 

1. Benefit to Hong Kong’s air connectivity with the rest of the world; 

2. Benefit to Hong Kong’s competitiveness; 

3. Creating more job opportunities for Hong Kong’s workforce; 

4. Benefit to Hong Kong’s economic growth; 

5. Benefit to the quality of airport services and facilities; 

6. Making it more convenient for you and your family to travel; 

7. Construction cost; and 

8. Environmental impact. 

1. Basic Information 
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The results show that majority (73%) of respondents to the questionnaire preferred 
Option 2, i.e. a third runway and associated airport infrastructure and facilities to be 
provided to meet the projected increases in passenger and cargo traffic at HKIA for the 
next 20 years and possibly beyond.  

On 20 March 2012, approval from the Government of Hong Kong Special Administrative 
Region (the ‘Government’) was obtained to adopt Option 2 (three-runway system) as the 
future development option for HKIA for planning purposes and for AAHK to proceed with 
the statutory Environmental Impact Assessment (EIA) process. 
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AAHK produces a 20-year master plan for development of HKIA that is updated every 5 
years. This master plan is part of a rolling planning process intended to achieve the 
following: 

� Identify the development needs of HKIA 

� Achieve sustainable growth 

� Retain long-term competitiveness and position as an international aviation hub 

For the preparation of HKIA Master Plan 2030 (hereinafter referred as MP2030), a 
number of consultancy studies and assessments were conducted during 2008-2011 to 
research into different strategic aspects of airport planning for AAHK to map out two  
development options for HKIA in the next 20 years.  These studies comprise the 
following: 

� Airport Facilities Planning  

� Primary Air Traffic Forecast  

� Airspace and Runway Capacity Analysis  

� Preliminary Financial Assessment  

� Economic Impact Analysis  

� Initial Land Formation Engineering Evaluation  

� Preliminary Engineering Feasibility and Environmental Assessment  

� Preliminary Air Quality Impact Analysis  

� Preliminary Aircraft Noise Impact Analysis  

The two development options have their respective pros and cons, which MP2030 has 
provided detailed comparison against 5 key considerations: air connectivity, economic 
benefits, construction costs, funding and environmental issues. 
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Based on the findings of MP2030 and the result of the public consultation, AAHK made a 
recommendation to the Government in December 2011 to approve, in principle, the 
three-runway option as the future development option for HKIA for planning purposes 
and to endorse that AAHK proceed with the statutory EIA process and the preparation of 
associated design details. 
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In determining the recommended third runway alignment and airport layout plan, the key 
factors evaluated by MP2030 include safety, operational efficiency, customer 
convenience, and environmental consideration.  The recommended airport layout plan to 
accommodate the air traffic forecast demand up to 2030 was derived from a 
comprehensive process involving evaluations of alignment options for the third runway as 
well as subsequent layout options for other supporting infrastructure and facilities as 
illustrated below.  

 

 

 

 

1.2.3.1 Runway Alignment Options 

MP2030 Consultant evaluated a total of 15 alignment options taking into consideration 
factors such as operational safety, capacity gain potential, environmental issues, air 
traffic control (ATC) and Pearl River Delta (PRD) airspace issues. The 15 alignment 
options generally fell into three groups, as summarised in Table 1.1. 

Table 1.1: Summary of Main Alignment Types 

Brief Description of Alignment Type Summary of Evaluation 

A near-perpendicular runway to the existing 
runways  

Can be used for departures to the north only, resulting in imbalance in 
departure and arrival capacity. Also can only be used in certain wind 

conditions only. Therefore, appears infeasible for capacity expansion. 

A runway aligned at an angle to the existing 
runways  

Conflicts with air traffic procedures between the third runway and the 
existing runways. Dependent operations create little or no additional 

capacity increase. Therefore, lack of usability makes this option impractical. 

A parallel runway with the existing runways Allows independent operations of all three runways, provided that the 
runway separation is adequate. 

In conclusion, any non-parallel new runway option has been eliminated due to factors 
including terrain constraints; conflicts with air traffic procedures; clashes with traffic flying 
into and out of neighbouring airports; restrictive operating dependencies required for safe 
landings; and the negligible gains in capacity that can be achieved with non-parallel 
alignments. Environmental constraints and opportunities were also identified at the outset 
and considered qualitatively as part of the initial screening process. These include 
impacts on marine ecology including Chinese White Dolphins; water quality; future 
aircraft noise; and proximity to the Marine Park.  

Preferred Option 
 

15 Runway Alignment 
Options 

3 Shortlisted Alignments 
 

18 Airport Layout 
Options 

4 Shortlisted Layouts 
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After elimination of various alignment options due to aforementioned constraints, 3 
runway alignment options were shortlisted out of the 15 alignments evaluated. They 
include: 

� A far-spaced alignment which avoids the Contaminated Mud Pits (CMP) and is 
situated just north of the Airport island but close to the existing Sha Chau and Lung 
Kwu Chau Marine Park;  

 

 

 

 

 

 

� A normal-spaced alignment which overlaps part of the CMP and is about halfway 
between the existing Sha Chau and Lung Kwu Chau Marine Park and the existing 
Northern Runway; and  

 

 

 

 

 

 

� A close-spaced alignment which is right next to the existing Northern Runway and 
largely avoids the CMP but is nearest to more sensitive marine ecology along the 
north Lantau shoreline.  
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These were taken forward for further evaluation with respect to airport layout options. 

1.2.3.2 Airport Layout Options 

Based on the 3 shortlisted alignment options, a total of 18 subsequent airport layout 
options were developed to cover permutations of apron, passenger terminal and 
concourse expansion locations. These were evaluated against the major criteria including 
airfield efficiency, passenger convenience, cargo operations efficiency, surface access 
quality and environmental differentiators which include air quality, water quality and 
hydrodynamics, waste, marine ecology and Chinese White Dolphins, fisheries, noise, 
landscape and visual impacts. The preferred layout for three-runway system was then 
defined, as tentatively illustrated in Figure 1.1 , which is subject to changes during the 
EIA process. 

As explained in MP2030, the east-west position of the Third Parallel Runway depends on 
the terrain surrounding the airfield such as Tai Mo Shan and Castle Peak. Preliminary 
procedure design work indicates that a fully parallel alignment of the Third Runway with 
respect to the existing two runways’ positions would provide for better integration of 
airport operations but would have an unacceptable climb gradient for missed approach 
and departure in the Runway 07 direction.  As a result, the extent of westward staggering 
of the runway with respect to the existing North Runway’s threshold position will be 
required as illustrated in the conceptual layout in MP2030, but the exact extent of which 
has to be subject to validation from further air traffic control (ATC) procedure design 
studies. 

Figure 1.1: Tentative Layout of the Three Runway System   

 

 

 

 

 

 

 

 

 

 
































































