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The year 2017 marks the twentieth anniversary of the establishment of the
Hong Kong Special Administrative Region. This year is also the fortieth
anniversary of the setting up of the Geotechnical Engineering Office (GEQO) of
the Civil Engineering and Development Department. | am pleased to offer my
warmest congratulations to the GEO, and to express my deep appreciation for
its remarkable contribution to slope safety in Hong Kong.

Hong Kong is a densely populated and fast growing city with hilly terrain.
Coupled with its unique geographical setting and rainy climate, landslide
hazard is a long-term threat to the city’s development. With the unswerving
efforts of GEQ’s professional team, slope safety in Hong Kong has been
improved considerably. Landslide disasters that repeatedly occurred in history
have no longer taken place for years. Instead, safe and green slopes are now
found around our neighbourhood. Also, the GEO has succeeded in instilling
slope safety messages in the general public through continuous public
education efforts. These achievements have laid a solid foundation for Hong
Kong'’s long-term sustainable development.

Against a backdrop of climate change, guarding against landslides will always
be challenging. With its reputation acquired over the past four decades and
its pragmatic spirit in work, | am confident that the GEO will stride onwards
and continue to play a leading role in combating landslide disasters to ensure
public safety.
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In the past 40 years, the Geotechnical Engineering Office (GEO) has walked
through rains and storms with Hong Kong people and dedicated their
uttermost efforts in tackling landslide problem. | would like to extend my
heartfelt gratitude to the GEO for their remarkable achievement in enhancing
slope safety.

During my term of service as the Director of Civil Engineering and
Development from 2011 to 2015, | had myself witnessed the invaluable
contribution made by the GEO in Hong Kong’s slope safety. Upon 40 years of
endeavour by the GEO, the Hong Kong Slope Safety System has significantly
reduced the risk of landslide in Hong Kong and won worldwide recognition
and appreciation as the role model for other countries. | am not only grateful
towards the achievements made by the Hong Kong Slope Safety System, but
also thankful for the indomitable spirit as found among GEO colleagues in
combating landslide risk. Their sense of mission in safeguarding the lives and
properties of the public from the threat of landslide disasters has won my
most sincere respect.

However, in the midst of extreme weather, population growth and slope
deterioration, the path ahead of GEO's slope safety work remains challenging.
I am confident that colleagues of the GEO will continue their endeavour
in serving the public. As always, the Development Bureau will continue to
allocate resources supporting GEO’s slope safety work to create a safe and
quality living environment for Hong Kong people.
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The hilly topography and rainy weather of Hong Kong, together with the
challenges from seasonal typhoons and limited land resources which
made lots of our buildings, roads and facilities to be built adjacent to hillsides,
expose Hong Kong under the threat of severe landslide risk. The tragic
landslides in the 1960s and 70s led to the establishment of the Geotechnical
Engineering Office (GEO) to look after slope safety.

Ever since its establishment in 1977, the GEO has devoted its effort to tackle
landslide problems in Hong Kong. The significant achievements have gained
wide recognition from the public. GEO’s work in landslide risk management,
setting of standards in slope engineering design and geotechnical control is
often praised by geotechnical professionals worldwide. Slope safety in Hong
Kong is nowadays commensurate with the highest international standard.
However, the risk of landside will never vanish. In light of the increasing
frequency of natural disasters around the world due to climate change, the
GEO has enhanced public education, in particular, so as to raise the awareness
and vigilance of the public towards landslide risk.

Looking ahead, the GEO will continue to dedicate its effort to perfecting
the Slope Safety System and meeting the ever-rising expectation of the
community and the development needs of Hong Kong. Finally, | would like
to take this opportunity to express my heartfelt gratitude to all of the GEO
colleagues for their contribution. | would also like to thank the Development
Bureau for their continued support and confidence in the work of the GEO
throughout these years.
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he year 2017 carries a special meaning to the Geotechnical Engineering
Office (GEO), as it is the fortieth anniversary of the setting up of the GEO
and the Hong Kong Slope Safety System.

The Hong Kong Slope Safety System has been evolving over the past few
decades and has successfully reduced the risk of landslides to a low level
through multi-pronged strategies. Compared to the early days, the number
of landslide fatalities has dropped significantly, reflecting the effectiveness
of our slope safety work. Although the Hong Kong Slope Safety System
is internationally renowned, there are many challenges ahead. Factors
such as extreme weather, slope degradation and urban development
encroaching onto hillsides may increase the landslide risk. There is no room
for complacency and we will continue to strive for excellence so as to protect
Hong Kong from the threat of landslides and keep the city safe and livable.

As the Head of the GEO, | feel privileged to witness the growth and
achievements of the slope safety work in Hong Kong. | would like to express
my gratitude to all the staff of the GEO, past and present, for their dedication
over the years in providing quality service and maintaining the highest
standards of slope safety.

This commemorative brochure gives an account of the development of the
GEO, background and details of the Hong Kong Slope Safety System, iconic
achievements in recent years and vision ahead. | would like to thank my
colleagues involved in the preparation of this brochure.
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Our Mission
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The Mission of the Geotechnical Engineering
Office (GEOQ) is to meet Hong Kong's needs for the
highest standards of slope safety and engineering
development through excellence in geotechnical
practice, partnership with the community and the
profession, and dedicated teamwork of all staff.
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The year 2017 is the 40th Anniversary of the GEO as well as the Hong Kong Slope Safety
System. An anniversary logo was designed to mark such a memorable occasion. The logo
adopts the same colours of that of the Civil Engineering and Development Department (CEDD),
with the letters “HK" signifying the tall buildings and the three “soil nails” on the number
40 representing GEO's efforts in safeguarding the city and the people of Hong Kong from
landslide hazards. In addition, the “green leaves” symbolise GEO's emphasis on landscaping
slopes and beautifying the environment. Last but not least, “Slope Safety for All” has always
been our objective to achieve.
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Facing Challenges -

Building Resilience

1966 F1L ALLBHER - 1 ASLT
North Point Landslide in 1966 — 1 fatality

1925 FEEYIILIRIAR - 75 ASET
Po Hing Fong Landslide in 1925 — 75 fatalities

1966 FILTEE LREDR — EZ B PET
Peak Road Landslide in 1966 — Major road damaged

1972 FEMBEILREDR - 67 AFLT
Po Shan Road Landslide in 1972 — 67 fatalities
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Hong Kong is densely populated and most of the land is
hilly terrain. Many buildings and roads have to be built
along hillsides, resulting in a large number of steep man-
made slopes. Under the influence of seasonal rainstorms,
Hong Kong is susceptible to landslides. Major landslide
incidents in the 1970s claimed many lives and destroyed
numerous homes. In light of this, the Hong Kong
Government set up the Geotechnical Control Office in
1977 to tackle the slope safety problems. It was later re-
named the Geotechnical Engineering Office (GEO), and is
currently under the Civil Engineering and Development
Department. Over the years, the GEO has been protecting
the public through implementation of the Slope Safety
System to gradually reduce landslide risk in Hong Kong.



1972 FFEIFIRIER - 71 AJET
Sau Mau Ping Landslide in 1972 — 71 fatalities

1976 ¢%E_i¥m5)ﬂ{tﬁ§%

I Sau Mau Ping Landslide in 1976 — 18 fatalities
1992 FRFEIRIR - 2 ASLT
Baguio Villa Landslide in 1992 — 2 fatalities
1994 FEEEIZILRMHIR - 5 ATLT
I I Kwun Lung Lau Landslide in 1994 — 5 fatalities
1995 FREBILRIER - 2 LT
Shum Wan Road Landslide in 1995 — 2 fatalities

2008 SFEPNBEE LRI — 2 AJET
Cafeteria Old Beach Landslide in 2008 - 2 fatalities
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BERRL B FA
Hong Kong Slope Safety System
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IHIBERIFEMERZRE

N Establishment of the Hong Kong
Slope Safety System by the W
Geotechnical Engineering Office o

T 7 B R PR SR LB
Contain risk from
new development

PR IR A 2 R P IED S A9 FEL B
Reduce risk imposed on
existing development

WA WL STEAEE P s AR Y 2 &
WRIEEE S Minimise landslide

FEERT AR consequences
No. of Landslide
Fatalities in the Year
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Auditing development plans

ZETESTERE
Upgrading substandard slopes

B LRRE
Clearing hillside squatters



Since its establishment in 1977, the GEO has strived to tackle landslide problem and regulate geotechnical engineering
works. It also developed a comprehensive slope safety system to effectively monitor and minimise landslide risk through
the implementation of multi-pronged strategies. The overall landslide risk in Hong Kong has been remarkably reduced to
less than one-fourth of the risk level in 1977. Casualties due to landslides have also dwindled significantly in recent years.

EHIHBRREEE

Control new developments

EIfE A ERES L3P R
Discourage illegal cultivation and
unauthorised site formation

2 B & 418 BUF RBR

Upgrade and maintain government slopes

HEE A ARIRAENS

Promote private slope maintenance

BB R AL IR K E

Mitigate natural terrain landslide hazards

BEIFLERE
Clear squatters from hilly terrain

B IR ERE &
Issue landslip warnings

HE A RRIFAL e

Educate public on precautionary measures

RELEER R SRE
Provide landslide emergency services

W RtERE &2
Landslip warning signs

THIREEZEEP
GEO Emergency Control Centre

REE HEEAE R A IRES
Slope maintenance
community advisory services

N 6= bt )
Public education activities
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Planning Ahead - Preparing for the Worst
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2008 FARR A LS LR IER
Tai O Natural Terrain Landslides
in 2008

2008 F3b A UR L RAA L LIRS
North Lantau Natural Terrain Landslides in 2008
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Landslide risk is increasing with time due to the continual population
growth of Hong Kong, which has resulted in encroachment of more
urban development onto steep hillsides. The potential landslide risk
brought about by slope degradation and extreme weather, which can
be exacerbated by climate change, must not be overlooked. Planning
ahead, the GEO launched the Landslip Prevention and Mitigation
Programme (LPMitP) in 2010, managing the landslide risk of both
natural terrain and man-made slopes in a more holistic manner. In
June 2008, a record-breaking rainstorm triggered a large number
of significant natural terrain landslides in Lantau, causing extensive
impact to various facilities. This demonstrates the importance of getting
prepared for extreme landslide events through taking suitable measures
in response to a changing environment.



2008 FHREERA LR ILRMER - EHATTAREIMA 4R
Yu Tung Road Natural Terrain Landslide in 2008, resulting in
closure of westbound traffic lanes for 4 days
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RN LD BRI 2 B 48R 2R B
Natural Terrain Landslide Hazard Mitigation Strategy
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Both overseas and local experiences demonstrate that natural terrain landslide hazards must not be overlooked under
the influence of extreme weather. Natural terrain landslide hazards are usually dealt with by risk mitigation measures,
such as constructing concrete rigid barriers or steel flexible barriers at the hill toes to prevent debris from impacting
on houses or roads and resulting in casualties. Apart from reducing the construction cost, the confined scope of risk
mitigation works also helps avoid undue impact to the environment. The appearance and condition of the natural
hillside can also be preserved by incorporating suitable landscaping and greening measures.

JeaIH
Rigid barrier

ACHEE
Greening measures

R RBEE R AR S EEREE CRELRAE)
Natural terrain landslide hazard mitigation measures along North
Lantau Highway (concrete rigid barriers)



RERAE
Gabion barrier

REFDRHORALBILRER K FERRIEE (GEREAH)

Natural terrain landslide hazard mitigation measures in Nam Chung, Tai O (gabion barrier)
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BRENRALRIBES K FERER (B RFRIEER)

Natural terrain landslide hazard mitigation measures along Bowen Road (rigid and flexible barriers)
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Up to 2017, the GEO has upgraded over 5,500
substandard government man-made slopes,
implemented risk mitigation measures for more
than 180 vulnerable natural hillside catchments and
conducted safety screening studies for over 5,700
private man-made slopes.

7 BBITENRE AL
3D printing model
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Landscaping and Ecological Enhancement
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While the utmost objective is to safeguard the public from slope failures, the GEO has always given priority attention
to blend in the engineering works with the surrounding environment by making them look as natural as possible and
harmonising them with the built facilities. The aim is to cultivate a greener, safer and ecologically more sustainable
slope environment for the community. The GEO uses native species for restoring vegetation covers on man-made slopes
or repairing natural terrain landslide scars wherever practicable, with a view to achieving ecological enhancement and
enriching biodiversity. The GEQO also pioneered the use of soil bioengineering measures for minimising the deterioration
of natural slopes due to landslides or erosion, offering a low cost, sustainable and environmentally friendly alternative
to conventional slope works.

BTENRAILR LSRR K E BRI e OS] R R R R TIR)
Natural terrain landslide hazard mitigation measures along Bowen
Road (soil nails and terrace wall landscaping works)

2005 FEEBRALRILBIER
Bowen Road Natural Terrain Landslide in 2005

YEET R AR R iR
Soil nails and terrace wall
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Disaster Preparedness and Emergency Response
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To face the challenge of extreme weather, the
GEO endeavours to be as well prepared as possible
for serious landslide incidents by continually
enhancing the landslide emergency services, as
well as collaboration and information sharing
among different government departments.

The GEO maintains round the clock emergency
services to provide specialist geotechnical advice
to government departments in handling landslide
incidents and removing landslide danger.
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Effective response to landslide incidents requires
close collaboration among different government
departments. The GEO actively establishes
modern communication platforms to strengthen
cross-department coordination and takes part in
inter-departmental emergency drills.
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Extreme rainfalls may trigger different kinds of natural hazards concurrently such as landslides, flooding, tree
collapses and storm surge. To enhance situation awareness among relevant departments, the GEO is developing
a state-of-the-art Geographic Information System platform known as Common Operational Picture. This will
allow better sharing of essential information among government departments at times of emergency including
landslides, flooding, road closures, status of temporary shelters and weather condition so as to facilitate well-
informed decision-making.
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Public Education on Slope Safety
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Building community resilience against
natural disasters is crucial in landslide
hazard management. Through continued
effort in public education, the GEO
aims to instil a disaster prevention
mindset among the general public.
Creative ideas are introduced in recent
years to promote self-protection and
neighbourhood support. Diversified
means and channels of communication
are also adopted in order to attract
public attention.

—F-ENRE L2 EEBEE

Annual media briefing on slope safety

ZIEMBEREEEH
Television announcements
in the public interest with
diversified themes
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R BEBRRERNIR L 2B N ETEE)
Conduct school talks and field trips on
slope safety for secondary school students

A3FP 0 IR R 2 R AR AR

HERMEZEES
Organise slope study and
geology field trips for
geography teachers from
secondary schools
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Develop virtual reality landslide experience
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Advancing Technology - Engineering the Future
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To holistically enhance the capability of landslide risk management, the GEO is
keeping abreast of frontier development by pioneering innovative engineering
techniques and leveraging new digital and information technology through in-
house technical development and collaboration with research institutes. The Po
Shan Groundwater Regulation System in the Mid-Levels showcases how innovative
engineering techniques provides robust solution for mitigating landslide risk. In
addition, the cutting-edge three-dimensional debris mobility modelling technique
and time domain reflectometry have been widely adopted in LPMIitP projects to
achieve better design and construction quality control. The application of landslide
detection system, Geographic Information Infrastructure and remote sensing
technology has also significantly enhanced the efficiency and quality of GEO’s work
on landslide monitoring, emergency response and landslide investigation.
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Po Shan Groundwater Regulation System

The Po Shan hillside is affected by high groundwater levels
and adverse geological conditions, and hence is susceptible
to large-scale landslides. The GEO designed a novel and
sustainable groundwater regulation system to control the
groundwater levels at the Po Shan hillside. The system
comprises two drainage tunnels with a network of 172 sub-
vertical drains, and is equipped with
an automatic real-time groundwater
pressure monitoring system to
facilitate the GEO staff in regulating
the groundwater levels so as to
reduce the risk of major landslides
and enhance public safety. The project
was awarded the Second Runner-
up in the construction category of
Innovation Award for the Engineering
Industry by the Hong Kong Institution
of Engineers in 2013.
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Remote Sensing Technology
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The GEO is at the forefront of applying state-of-the-art
remote sensing technology, such as laser scanning and
photogrammetry, for collecting topographic and geological
data. This has greatly improved the efficiency and quality of
geological survey and landslide investigation carried out by

the GEO.
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The GEO conducted a territory-wide airborne light detection and
ranging (LiDAR) survey in 2011 to collect detailed topographic
information. Airborne LiDAR technology is capable of obtaining
high resolution bare earth profiles (or Digital Terrain Model, DTM)
by eliminating the vegetation cover through sophisticated data
processing, such that the geomorphology features on natural
hillside can be shown clearly.
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Mobile Laser Scanning (MLS) and Handheld Laser
Scanning (HLS) technologies can supplement

conventional surveying techniques especially in difficult site settings. The MLS can collect spatial data of roadside

slopes on a narrow road at the speed of a moving vehicle without the need
r for road closure, thereby causing little disruption to traffic. Also, the small and
narrow laser beams can penetrate through gaps between plants to collect
ground profile data. The portable HLS system is capable of providing rapid,
high resolution topographic information for landform mapping and slope
investigation at remote landslide sites and bouldery streams.
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Coupled with the pre-landslide topography generated from
the territory-wide LIDAR data, accurate landslide volume can
be obtained from DTM generated after the landslide by digital
photogrammetry. Photogrammetry has greatly improved
the efficiency of landslide investigation carried out by the
GEO while the use of unmanned aerial system (UAS) can
facilitate the acquisition of photographs at difficult terrains.
This technique has also been applied to geological studies.
Moverover, UAS can now be used to acquire high quality
LiDAR data from low flying height.
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Interferometric Synthetic Aperture Radar (InSAR) is a technique that can monitor ground movement of large areas.
The GEO has conducted studies to investigate the applicability of INSAR on monitoring of natural terrain in Hong Kong
using SAR images obtained from satellites and ground-based devices.
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The GEO has been exploring the potential of applying artificial intelligence
in slope safety management in Hong Kong. In collaboration with the Hong
Kong Polytechnic University, a pilot study was carried out on the use of deep
learning to identify rock exposed on the natural terrain in Hong Kong. A
convolution neural network trained with over 1.2 million sample images was
employed to interpret the ortho-rectified aerial photographs, coupled with
analysis of multi-spectral satellite imagery and air-borne LIDAR data. Promising
results have been achieved and wider applications are being explored.
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Three-dimensional Debris Mobility
Modelling
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The GEO has been playing a leading
role in the development and application
of three-dimensional debris mobility
modelling (3D-DMM). Benefited from
advanced modelling and computing
technology, and coupled with Geographic
Information System (GIS) in analysing
debris flow path and velocity, the latest
3D-DMM can significantly enhance the
accuracy and efficiency of studying and
mitigating natural terrain landslide risk.

2008 SFHREREA MM =4 A m B 1R HE
3D debris mobility modelling of Yu Tung Road debris flow in 2008
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Time Domain Reflectometry
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The GEO pioneered the development of “Time
Domain Reflectometry (TDR) method for quality
control of soil nailing works”. This is a non-
destructive testing method to check the length
and grout integrity of soil nails for quality control.
Nowadays, soil nails in all government and private
projects are required to be sample tested using
TDR. The GEO was granted a short-term patent
for the invention by the Patents Registry of the
Intellectual Property Department in 2016.
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Geotechnical Information Infrastructure
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The GEO has developed a web-based information system known as
Geotechnical Information Infrastructure (GInfo) for data management.
GInfo facilitates geotechnical engineering practitioners to access
a comprehensive database of geotechnical and slope information,
including aerial photographs, terrain and geological data, etc, via the
internet and mobile devices. GInfo has been an indispensable tool
for practitioners responsible for design, construction, management
and maintenance of slopes. It also greatly enhances the capacity and
efficiency of the GEO in handling landslide incidents by providing
instant geotechnical information to geotechnical engineers inspecting
landslide incidents.

Some data sets in GInfo (such as LiDAR, Enhanced Natural Terrain
Landslide Inventory) possess the characteristics of Big Data. Together
with real-time field data collected by Internet of Things devices (such as
remote sensors), the GEO will further enhance its emergency response

for extreme weather events.

LA ERER (SHEES)
Landslide Detection System (Smart Barrier)

and level sensor, and provide alerts
to the GEO via mobile application
in the event of a landslide, thereby
enhancing the efficiency of emergency
response by the GEO.
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The GEO has installed a prototype of the novel landslide detection system, which
has been developed in collaboration with the Chinese University of Hong Kong, on
a rigid barrier in Sham Tseng San Tsuen for pilot testing. The system can continuously
monitor the condition of the barrier using custom-designed impact switches

~

mEERIER
Mobile application

RIS EABHILEERERZES
Landslide detection system installed on a rigid
barrier in Sham Tseng San Tsuen
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Embracing Professionalism -
Achieving Organisational Excellence
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The slope safety work of the GEO in the past four decades has earned recognition from various sectors
and international professional bodies. The Slope Safety Technical Review Board (SSTRB), comprising
internationally renowned geotechnical experts, expressed its commendation on the GEO:

“The level of expertise on slope safety at GEO is unique on an international scale. SSTRB
finds that GEO continues to lead international practice on slope safety and is a model that
other countries aspire to follow"”.

The slope safety work of the GEO is well recognised among the global geotechnical community and
delegates from many overseas organisations have visited the GEO for experience sharing. Staff of the
GEO are dedicated to serving the community with their geotechnical expertise and professionalism.
Their innovative ideas and novel use of advanced technology have also given rise to remarkable
breakthroughs.
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International Collaboration
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The GEO joins hands with overseas government bodies, international renowned geotechnical organisations and experts
in advancing the geotechnology on landslide prevention work.

HEEHMN 2013 FEAPDALRERS X E A FR#EERE

The signing of a Memorandum of Understanding on mitigation of landslide hazards with Seoul in 2013
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Local / International Award
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The LPMitP was recognised by the C40 Cities Climate Leadership Group as among the 100 global best practices in addressing climate
change in 2017 and the project profile was published in “Cities100”
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The LPMitP won the First Runner up of the
International Society for Soil Mechanics and
Geotechnical Engineering’s Outstanding
Geotechnical Project Award 2014
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Inheriting the Past - Inspiring the Future
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More than 260 leading experts and stakeholders in the field of slope engineering and landslide risk management
discussed challenges and opportunities in respect of slope safety issues in Hong Kong at the Slope Safety Summit
on 11 December 2017. The event was jointly organised by the GEO and the Hong Kong Institution of Engineers
to mark the finale of a series of celebration events for commemorating the establishment of the GEO 40 years
ago. The Slope Safety Summit focused on
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four different themes, namely (i) holistic
landslide risk management, (ii) innovations
and technological advances, (iii) climate
change and crisis preparedness, and (iv)
facilitating the public to contribute to
combating landslide risk. The Summit
provided an excellent platform to explore
the future direction in managing landslide

risk.
TBREE  BERBRREEMIECEELIFARER
The Chief Executive, Secretary for Development and other guests
of honour at the opening ceremony
BERBEAMER(IK)
BEEEE
Mr C K Hon,

Permanent Secretary for Development (Works)

TARTERAREZERME MR E
Mr S H Lam, Director of
Civil Engineering and Development

THIRRRRAFERLE
Mr W K Pun, Head of the Geotechnical
Engineering Office

Rz 2 EZQRBEEMEEHE
Prof Ken K S Ho Honorary Chairman of the
Organising Committee of the Slope Safety
Summit 2017
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Prof Norbert Morgenstern and Prof John Burland, together with the current and former Heads of the GEO, gave an
overview of the key issues that have profound influence in shaping today’s slope safety system, and explored the
future direction of landslide risk management strategy.

BIRTIEHE BRLEBL BRIERESE 4 EEELE
Prof Norbert Morgenstern Dr Edward Brand Mr Raymond Chan Mr H N Wong

itk kS sess HEBHE BB S A EEREAE
Prof John Burland Prof Andrew Malone MrY C Chan Mr W K Pun
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Dr Suzanne Lacasse and Prof Dave Petley separately led the expert panel discussion with scholars, Government officials
and representatives of the industry, reviewed the key challenges that Hong Kong is facing due to climate change
and its effect on landslide risks, and explored the use of innovation and advanced technology to meet the challenges

ahead.
B RETE L BRiSE# RREH [N 565 HEELE AREASE A
Dr Suzanne Lacasse  Prof John Endicott Prof Charles Ng Prof Dave Petley Mr C W Tse Mr S M Lee
BREZEHIR EYCPET BAIRTTIE L TERE A BRELE SALES
Prof J H Yin Prof C F Lee Dr Julian Kwan Dr Donald Li Mr Vincent Mak Dr HW Sun
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Dr the Hon Lo Wai Kwok, the Hon Mrs Regina Ip and other expert panellists discussed on public education and
communication strategy to enhance public awareness and participation in combating landslide hazards, focusing
particularly on crisis preparedness and responses.

EEEZEEE L HEREL EHAELE
Dr the Hon W K Lo Dr Greg Wong Mr C M Wong
BXERE HRREREE HIEL L
Mr Gary Yeung The Hon Mrs Regina Ip Ms Jenny Yeung
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THREMBABLTERNELZE S ESREERENE 22X
Opening Address by the Chief Executive Mrs Carrie Lam
at the Slope Safety Summit 2017

Colleagues, distinguished speakers, ladies and gentlemen,

Good morning. The year 2017 is a memorable year for us as we are celebrating the 20th anniversary of the establishment of the
Hong Kong Special Administrative Region. As festivities and celebration events are coming to a close, | am pleased to join you at this
Slope Safety Summit today which marks the 40th anniversary of the Hong Kong slope safety system, notably with the setting up of
the Geotechnical Engineering Office (GEO) 40 years ago. | wish to commend the Civil Engineering and Development Department for
its initiative in hosting this summit together with the Hong Kong Institution of Engineers for us to reflect on our past successes and
to prepare for the future. | wish in particular to welcome many distinguished experts who have contributed so much to our slope
safety system over the years, including Professor Norbert Morgenstern, Professor John Burland, Dr Suzanne Lacasse and Professor
Dave Petley. Each one of them has played critical roles in our GEO — both in terms of its establishment and its continuing evolution.

Their geotechnical expertise and experience, their extraordinary commitment to slope safety, helped build the global city that Hong
Kong has surely become over the past few decades. To be sure, it has been a long uphill — or should | say, downhill — struggle. Let's
turn the clock back to some 50 years ago. Hong Kong's population soared from some 3 million in 1960 to more than 5 million in
1979. That population surge placed tremendous pressures on Hong Kong, particularly on our social welfare and housing systems. A
number of tragic landslides, culminating in the Sau Mau Ping disaster of 1976, led to the establishment of an Independent Review
Panel on Fill Slopes.

Professor Morgenstern was a member of that trailblazing Review Panel. In a foreword to the Review Panel Report's later
republication, he paints a poignant picture of that heart-rending time. Allow me to quote him here: “It is hard to recapture the sense
of urgency that surrounded the preparation of this Report. At the time of the Sau Mau Ping disaster in 1976, Hong Kong was in the
midst of an enormous public housing undertaking. The Sau Mau Ping landslide raised questions regarding public safety associated
with this housing programme, and | still vividly remember Sir Murray MacLehose, then Governor of Hong Kong, asking, ‘Do | have to
evacuate several thousand people each time it rains?"”

The answer was no, because that report prompted the birth, in 1977, of the Geotechnical Engineering Office — or the Geotechnical
Control Office as it was initially called.

For more than a decade, Professor Morgenstern also led the Slope Safety Technical Review Board. The Board was established in 1995
in the wake of the Kwun Lung Lau landslide of 1994 to advise Government on technical aspects of slope safety. In doing so, he
helped bring to life the celebrated slope safety system we recognise with pride today.

As for Dr Suzanne Lacasse and Professor Dave Petley, they are current members of the Technical Review Board, offering Hong Kong
expert advice and valued international insight. | know that first-hand. As Secretary for Development from 2007 to 2012, | met with
Suzanne every year, getting her invaluable advice on slope safety management.

Indeed, as Secretary for Development, | supported the launching, in 2010, of the long-term Landslip Prevention and Mitigation
Programme by the GEO. The Programme systematically tackles landslide risks linked to both man-made slopes and natural hillsides —
both of which we have in perilous abundance. I still vividly remember that in the first couple of months of my taking up the position
of the Secretary for Development, the then head of the GEO, Raymond Chan, came to see me presenting graphs after graphs to
illustrate that while Hong Kong has done a lot in stabilising our man-made slopes, we must not lose sight of natural slopes, which
are everywhere with our topography. Without asking any further questions, | gave policy support and secured the new resources
for this programme which was rolled out in remarkable expediency. It is gratifying to note that this is an area where there is no
room for complacency; the Government is still spending HK$1 billion every year on slope upgrading and mitigation works under the
programme.

This morning, in my new capacity as Chief Executive of the Hong Kong Special Administrative Region, I'm here to applaud the
extraordinary work you've all done over the years, and to reaffirm Government’s commitment to maintaining the highest standards
of slope safety in Hong Kong to protect people’s life and property.

There is much to applaud. Evolving in response to experience, continual improvement initiatives and technological advancement,
we now have in place one of the best slope engineering and landslide risk-management systems in the world. Indeed, the risk of
landslides from Hong Kong's man-made slopes today is down some 75 per cent from the 1977 level.



But landslide risks will never drop to zero given that the majority of Hong Kong’s land area is hilly terrain. Today, we must also
contend with the acute challenges of population growth, slope degradation and, most notably, climate change. Climate change
is already affecting us. And there is the very real likelihood that climate change will result in more frequent, more extreme rainfall,
triggering deadly landslides from our mountainous landscape.

Typhoon Hato, in August, highlights the impact of extreme weather. Hato, Hong Kong’s first No. 10 typhoon signal since 2012,
injured at least 129 people here. It felled some 5,300 trees and resulted in flooding and coastal-area damage. It was indeed a
powerful reminder that we must be prepared to deal with extreme weather; that we must maintain the highest landslide vigilance.

The Government has in place a Contingency Plan for Natural Disasters, created to ensure that we respond to emergency situations
quickly and effectively across the whole of Hong Kong. In this, the GEO plays a vital part. It maintains a 24-hour, year-round landslide
emergency service, advising government departments on action to be taken in case of landslide danger. | understand that, in recent
years, they have been using sensors to detect landslides by monitoring changes in conditions of landslide-resisting barriers. This is a
good example of how we embrace technology to achieve greater efficiencies in city operations, which is a key part in our ongoing
quest to transform Hong Kong into a smart city.

The GEO has also stepped up public awareness measures, producing a variety of publicity messages and educational activities
promoting slope safety. This public awareness programme reaches into every sector of our community including schools. The
exhibition outside this hall, organised under a “public education on slope safety” theme, makes a clear and compelling statement of
our community-wide resolve.

Ladies and gentlemen, today is a special occasion as we have here all the ex-leaders of the Geotechnical Engineering Office. You and
your colleagues worked tirelessly in enhancing slope safety in Hong Kong. May |, at this point, invite all our heads, past and current,
to rise for us to give them a big round of applause. You have been so successful that some of our younger generations who were
born after the tragic landslides in the 1970s may now have taken slope safety for granted. But | will not. | know it is your vision and
hard work which protect Hong Kong from landslides. You are truly the unsung heroes of Hong Kong. On behalf of the Hong Kong
Special Administrative Region, | express my gratitude to you all.

Before | close, | must say how pleased | am to see guests here from all over the world, including the Mainland, Thailand, Malaysia and
other Southeast Asian countries. Such information exchange echoes the central role of connectivity in the Belt and Road Initiative.
Hong Kong is most willing to share the wealth of knowledge and expertise that we have accumulated in combating landslides and in
slope-safety management over the past decades with countries along the Belt and Road. Indeed, slope safety is a prerequisite to the
infrastructure development that will drive the Belt and Road's future.

My thanks, and gratitude, to the Geotechnical Engineering Office of our Civil Engineering and Development Department, along
with the Hong Kong Institution of Engineers, for organising this most welcome event, this local and global gathering which brings
together past and present, united in a future built on a smart, sustainable and safe Hong Kong.

| wish you all a memorable Summit and a new year blessed with health, happiness and continuing success.

Thank you very much.
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The Slope Safety Technical Review Board (SSTRB) was first
established in 1995 to review the Government’s work in slope safety
management and advise on technical aspects of the slope safety
system. The SSTRB regularly benchmarks the work of the GEO
against international best practice and assists the GEO in enhancing
technical quality. Over the years, the Board has provided valuable
advice to the GEO and endorsed the Government’s policy and
resources allocated for landslide risk management. The Board was
satisfied that the GEO and the local geotechnical community had
made leading contributions to the understanding of slope failure
] mechanisms, to the quality and cost effectiveness of geotechnical
2 A& Fifth Board (2010-2013) : , o
=84 Dr Suzanne Lacasse construction, and to the reduction of landslide risk.
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