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The New Chek Lap Kok Airport and Infrastructure Transformation
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The Project of the Century - Planning, Land Reclamation and
Construction Process
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Chek Lap Kok Island and Lam Chau

Island before the reclamation.
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During the 1970s and 1980s, Hong Kong
experienced rapid development and

economic take-off. As Hong Kong's gateway
to the world, Kai Tak Airport underwent several
expansions to meet demand. Nevertheless,
limited by its single-runway design and the
surrounding geographical environment, the

airport’s capacity was reaching saturation.

To address this challenge, the Hong Kong
Government conducted multiple studies in
the 1970s and 1980s to explore the feasibility
of relocating the airport. In October 1989, the
Hong Kong Government formally announced
the “Port and Airport Development Strategy”
(later known as the "Hong Kong Airport Core
Programme”), designating Chek Lap Kok as
the site for a new airport along with related

supporting infrastructure.
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Chek Lap Kok Airport was planned with two
parallel runways, each 3 800 metres long
and 60 metres wide, fo be commissioned in
phases. At its heart stood a striking "Y“-shaped
passenger terminal, featuring extensive glazing

to flood the interior with natural light. The

passenger terminal was commissioned in

fandem with the South Runway which was

first completed. The design of the new Chek
Lap Kok Airport was ranked among the most
advanced airporfs in the world at the fime,
symbolising Hong Kong’'s determination to

establish itself as a world-class aviation hub.

TRE AIS TR E N A e E— @A T The planned Chek Lap Kok Airport was to be
EF mAEFAEAE  BNEURBEESHER built on an artificial island off the northern
Q48 NE+HIAARK - EEFEE] 2482 o FR shore of Lantau Island, formed by merging the
HIE BB TI2 1992 RET - TR &4 =Tk original Chek Lap Kok Island, Lam Chau Island,
S EmE BN S H LB - IR e A RE and 948 hectares of reclaimed land, for a fotal

B0 B E A E R e A TEFAL > A - area of 1 248 hectares. Reclamation work for
Chek Lap Kok Airport began in 1992. The hills

of Chek Lap Kok Island and Lam Chau Island
were first levelled, and the excavated materials,
together with marine sand and other fill, were

used o form the foundation of the island.

[HHEBEHE IM1997F 11158 ERMARERBAN
BERERESETEN  HET - REEXNERRE
1998F7A2A » REEREFETER (L) EH R RE | ESo
ANHEBERMISARIE - The “Spirit of Sha Tin” fook ifs inaugural fight from the
The then President of the People’s Republic of China, Mr yet-to-be-commissioned Hong Kong International
Jiang Zemin (left), officially opened the new Hong Kong Airport on 15 November 1997, and has been on
International Airport at Chek Lap Kok on 2 July 1998. - display in Terminal 1 since then.
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One-night Changeover from Kai Tak to Chek Lap Kok
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On 29 June 1998, the then Director of Civil Aviation,
Mr Richard Siegel (centre), signed the first aerodrome
licence of Hong Kong International Airport.

From the evening of 5 July to the early morning
of 6 July 1998, Hong Kong undertook an
unprecedented “one-night airport changeover”
— closing Kai Tak Airport and opening the
new Hong Kong International Airport (HKIA)
at Chek Lap Kok.The changeover process
was not simply the relocation of facilities, but
the culmination of more than a decade of
planning, involving tens of thousands of people
working in perfect coordination to achieve a
seamless system changeover. To effectively
organise and oversee the changeover, the
CAD, together with the Airport Authority
Hong Kong (AAHK), relevant Government
Departments, and airport service units,
established a dedicated task force to discuss
details of the airport relocation and to ensure
smooth handover of operations from Kai Tak to
HKIA.

In the early hours of 6 July 1998, the then
Director of Civil Aviation, Mr Richard Siegel,
presided over the airport closing ceremony in the
air fraffic control tower at Kai Tak Airport. At 1:16
a.m., he bid farewell with the words, "*Goodbye Kai
Tak, and thank you!”. As the runway lights were
switched off one by one, Kai Tak Airport officially
completed its historic mission under the witness of
the city.
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Starting on 6 May 1998, ground service
equipment of Kai Tak Airport were fransferred in
five phases, requiring more than 3 000 vehicle
trips and 30 barge sailings from Kai Tak fo HKIA.
During the relocation, major roads across Hong
Kong were closed to ensure smooth operation.
On the night before the new airport’s opening,

29 aircraft were flown from Kai Tak to HKIA.

At 6:27 a.m.on 6 July 1998, the first flight, CX887
from New York, landed on the South Runway of
HKIA, marking the dawn of a new era for Hong

Kong's aviation industry.

From that night onward, the CAD’s role shifted
from an airport operator to a regulator.
Through the aerodrome licensing mechanism,
it ensured that HKIA, operated by the AAHK,
complies with the aviation safety and security
requirements set out by ICAO and the CAD.
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Development of Hong Kong's Air Traffic Management
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It has been about 80 years since the
development of air traffic control (ATC) in Hong
Kong. This is a metamorphic path from map
and flight progress strips to digital surveillance,
and from visual control fo intelligent analysis,
demonstrating how technology can enhance

aviation safety and efficiency.

T 1962F IEBEFIE -

Aerodrome controllers in 1962,
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The Air Traffic Control Centre at Hong Kong International Airport was commissioned in 1998.

BUEHESMZE A E PO R 1980F R A RS ©
The Air Traffic Control Centre in Kai Tak
Airport was commissioned in 1980.
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1. Safety and Orderliness: the Core Mission of ATC

The primary task of ATC is founded on
three core principles: safety, orderliness
and efficiency. Firstly, aircraft must be kept
at safe horizontal or vertical distances
from each other at appropriate altitudes
and headings to prevent collisions in the
air. Secondly, it is essential to ensure that
aircraft avoid obstacles, such as ferrain
and buildings, throughout their flight paths.
Finally, air traffic must flow smoothly to
facilitate safe departures and landings at

airports, as well as the efficient fransit of

aircraft through airspace.

To achieve these goals, ATC work is
subdivided into multiple control units
including Aerodrome Control, Approach
Control, Terminal Control and Area Control,
each of which has its own role and needs
fo be intertwined fo ensure that the entire
ATC system is coordinated and consistently

operated.
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2. Starting from the Early Days at Kai Tak

Hong Kong ATC operations began in 1946 with
the establishment of the CAD to manage Hong
Kong Flight Information Region (HKFIR). The
equipment was rudimentary, and controllers
mainly relied on radio communications and

light signals to direct air traffic.

In 1962, the first-generation ATC system was

launched in the ATC Centre of Kai Tak Airport,

marking Hong Kong's first professional ATC
facilities. At that time, flight data were recorded

on flight progress strips manually, and controllers

had fo calculate timing with mental arithmetic,
update aircraft stafus by hand, and coordinate

air fraffic through voice communication.

In 1980, the second-generation ATC system
enfered info service. The system marked the
first application of secondary surveillance
radar technology, enabling aircraft to
fransmit their position, altitude and call
signs to be displayed on radar surveillonce
screens for controllers, significantly

enhancing their control capabilities.
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3. Chek Lap Kok: Towards the Age of Automation

With the opening of HKIA and the new ATC
Centre at the airfield in 1998, Hong Kong
ATC witnessed a landmark upgrade. The
third-generation ATC system was officially
launched, intfroducing automation and
electronic integration. The arrival flight
sequencing system for arriving flights
infroduced in 2010 enabled aircraft to
be automatically sequenced with the
applicable spacing upon entering Hong
Kong airspace. This effectively improved

runway utilisation and overall capacity,

marking a significant milestone in the

automation development of Hong Kong
ATC.
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4.New Era of Digitalisation: Fully Automated and Integrated Surveillance

In response fo continued air traffic growth, a
new ATC Centre was inaugurated in 2016 at
the CAD Headquarters.This Centre is equipped
with the fourth-generation ATC system, offering
enhanced performance and connections with
ofher systems such as voice communication,
air traffic service data management and
arrival flight sequencing systems. It has also
integrated with the Hong Kong Observatory’s
aeronautical metfeorological system fo provide
regular updates of weather information within

the airspace displayed on radar surveillance

screens, enabling controllers to more accurately
assess the impact of weather changes on
flights. Besides, paper flight progress strips have
been replaced by electronic ones, allowing
real-time updates shared across different
controller working positions. Integrated with the
Automatic Dependent Surveillance-Broadcast
and Advanced Surface Movement Guidance
and Control Systems, the new ATC system
allows comprehensive monitoring of both
air and ground operations and significantly

enhancing overall safety and efficiency.
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5. Intelligent Aviation: the Birth of Digital Tower Facilities

In recent years, the CAD has introduced
the Digital Tower Facilities, which
provide real-time panoramic images of
the airport using ultra-high resolution
cameras and advanced image analysis
technology. This enables the real-time
labelling of aircraft information, allowing
conftrollers to quickly assess the situation
even during fimes of low visibility or at
night. This enhancement significantly
improves operational flexibility and safety.

The implementation of these facilities

not only marks Hong Kong ATC's entry
info the digital era but also represents an

important milestone towards intelligent

aviation.
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6.Ushering in a New Chapter: Sustained Innovation, Leading the Future

Today, the Hong Kong ATC system stands
among the most advanced in the world,
boasting some of the highest capacities
and safety records in air fraffic management.
In response to the increasing air traffic,
the CAD will continue to enhance system
performance and automation, promote
greater integration and data sharing, and
ensure that air traffic operates in a safer,

more efficient, and more intelligent manner.

From visual control to digital control, the story

of Hong Kong ATC reflects the evolution of
modern aviation, where safety is paramount,
and fechnological innovation and

professional excellence work hand in hand.
B N R
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In ATC, communications, navigation and

BT N SN ERE A

Technological Development of Communications,
Navigation and Surveillance

surveillance systems serve as the conftrollers’
telescope for monitoring aircraft movement

and the media for communications. The CAD

has consistently kept pace with technological
development, infroducing high-quality systems
and technologies to safeguard aviation safety in

EzER B BMEERZAILSEH S Hong Kong.
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Aeronautical Surveillance Systems
Among aeronautical surveillance systems, radar
has been the most widely used. Surveillance radar
can be categorised intfo primary surveillance
radar and secondary surveillance radar. With
technological advancements, surveillance
E-EERRRIZRA - & systems have evolved from standalone displays
BEMZREREEMA

B BERRER  BERAGRVBANIELEE
R BREABASENAEEERMEN
ZERS  MEHBBETRELE  |E  EE
FPERRIZE R o

ERIES —RERSE to ATC systems that integrate information from
Eh o (BHR9905F1)
Beacon Hill Approach
Secondary Surveillance position, altitfude, speed and flight identification
Radar Station. (Photo
taken in the 1990s)

various surveillance sources to display aircraft

data to controllers.

In the early operations, Kai Tak Airport primarily

relied on a primary surveillance radar located on

RUEMISNE RV B = B SE NLBEF U ERRIZAY
—REREFREMTERBEREN - HERM

BRI - BRIVAMNAREEMEEREE -

Kowloon Tsai Hill for obtaining air traffic surveillance
information. Later, additional surveillance radars
were installed on Mount Parker, Beacon Hill and

Kowloon Bay.
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Chek Lap Kok Airport, the CAD installed primary

and secondary surveillance radars on Sha Chau
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and Tai Mo Shan, and later upgraded the primary

surveillance radar at Mount Parker.

The CAD has consistently and actively infroduced

various new surveillance technologies, such as

RIE LA IHEFIZEL © the Advanced Surface Movement Guidance and
Tai Mo Shan Terminal Control System (A-SMGCS), Surface Movement
Area Radar Station.

Radars (SMR) and Automatic Dependent

Surveillance-Broadcast (ADS-B) System, to provide

—EMERBEH SEMERENMERE
EFROF ABRERREIE -

An air traffic confroller was working with
the radar display console in the Air Traffic
Control Centre at Kai Tak Airport.

controllers with more efficient surveillance services,

thereby safeguarding aviation safety.
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Aeronautical Communications Systems
High frequency (HF) and very high frequency
(VHF) radio have been the fundamental
means for air-ground communications all
along. As air traffic grows, the CAD had
progressively established more ground radio
stations fo ensure sufficient radio coverage.
Subsequently, data link technologies were
infroduced to fransmit routine messages in text
or automated broadcast, reducing loading
in voice channel and improving operational

efficiency and accuracy.

For ground-ground communications, air traffic
messages were sent in point-to-point using
Morse code and telegram in the early days.
In the 1950s, the CAD joined an infernational

aviation communications network, making

information exchange between air fraffic

URRMEASHMZEBES FOR2016FMA, LRALENERNE

AMARBELE

The Air Traffic Control Centre at CAD Headquarters commissioned in 2016
using advanced surveillance and communication systems for operafion.

conftrol centres faster and more reliable.
Entering the 21st Century, the CAD leveraged
this network to enhance efficiency by migrating
from voice to digital messaging. In recent
years, the CAD has actively promoted the
dedicated aeronautical communication data
network to support more modern applications.
This has further strengthened Hong Kong's role

as an international aviation hub.

Over the past 80 years, Hong Kong's civil
aviation communications systems have evolved
from voice-based to data-based operations,
reflecting technological progress and
underscoring Hong Kong’s prominent role in
the international civil aviation communications

domain.
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Instrument Landing System Localiser at Hong Kong International Airport.
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Aeronautical Navigation Systems
From Kai Tak Airport to HKIA, the Instrument

Guidance System and the Instrument Landing
System (ILS) have consistently provided precise
guidance signals to enable safe landing of
aircraft under various weather conditions. With
the commissioning of the Three-Runway System
at HKIA, the ILS equipment at the airport has
also been upgraded fo support high-volume

demands for aircraft landing.

To facilitate aircraft navigation along defined
flight routes, in conjunction with Distance
Measuring Equipment (DME), Doppler Very High
Frequency Omnidirectional Range (DVOR) have
been deployed to support flight operations in
HKFIR. Comparing fo the use of traditional Very
High Frequency Omnidirectional Range (VOR)
and Non-Directional Beacon (NDB) equipment
in the past, using DVOR in conjuction with DME
can provide relatively more accurate azimuth
and distance information to support flight
operations with enhanced positioning and

navigation capabilities.

The CAD has been actively promoting the
application of Global Navigation Satellite System
(GNSS) technologies in aeronautical navigation.
Through the reception of positioning signals from
GNSS, aircraft can accurately follow through
specific flight procedures and routes, effectively
optimising the use of airspace in HKFIR by
reducing flying distance and duration. Besides,
the CAD is exploring the implementation of
Ground Based Augmentation System (GBAS),
which utilises GNSS fechnologies o support flight
operations in precision approach and landing

at the airport.
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Three-Runway System of Hong Kong International Airport BHRROMERL - BERSERFHR2011 establishing fiself as a centre of infernational
R (E B HIE 203048 2 A4 ) » ST{H 1 and regional aviation. To meet future aviation
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. . N . Intfernational Airport Master Plan 2030" in 2011,
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assessing the airport’s runway capacity. The
report indicated that the Two-Runway System
was reaching saturation and proposed two
development options, including (i) maintaining
the Two-Runway System with phased expansion
of the passenger terminal, passenger
concourse and aprons; and (i) expanding into
a Three-Runway System (3RS). After a series of
public consultation, environmental assessment,
and feasibility studies, the option for expanding
infto a 3RS was approved by the Executive
Council in 2015.
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In May 2022 during the outbreak of COVID-19, the
Director-General of Civil Aviation granted fo AAHK the
aerodrome licence covering the operations of the
new North Runway and its associated taxiways.

Constfruction of the 3RS began in 2016,
primarily through land reclamation of about
650 hectares north of the airport island, to
build a third runway measuring 3 800 metres,
along with associated taxiway systems, a new
passenger concourse and aprons, efc. In
2022, after the CAD’s assessment confirming
compliance with ICAO SARPs and aerodrome
licensing requirements, the third runway
and associated taxiways were officially
commissioned. The original North Runway
(current Centre Runway) was subsequently
closed for reconfiguration, during which the
airport operated under an Interim Two-Runway

System.

On 28 November 2024, the reconfigured Centre
Runway and associated facilities were officially
commissioned affer being assessed by the CAD
to also comply with ICAO SARPs and aerodrome
licensing requirements. The commissioning of
the reconfigured Centre Runway signified the
full commissioning of HKIA's 3RS, marking a new
milestone in the development of Hong Kong's

aviation industry.

The full commissioning of the 3RS brings a
significant increase in capacity for HKIA.
This does not only meet long-term air fraffic
demand, but also strengthens Hong Kong'’s
position as a cenfre of infernational and
regional aviation, ensuring that Hong Kong
maintains its competitive edge and continues

to connect with the world.
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The reconfigured Centre Runway was
commissioned on 28 November 2024.

(EARH  BBHRSEER)
(Photo Credit: Airport Authority Hong Kong)
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Three-Runway System Commissioning Ceremony

The Three-Runway System Commissioning
Ceremony on 28 November 2024,
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