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ADAPTING
TO Climate
Change
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Hong Kong has done
substantial work on
climate adaptation over
the years although more
will be needed going
forward
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While Hong Kong has a strong foundation in climate adaptation, we are improving the internal
knowledge-sharing and coordination framework to strengthen public sector infrastructure
and works programmes. We will strengthen the urban fabric and slope safety. We will also
integrate drainage and ﬂood management projects with good landscaping so as to upgrade
their amenity and biodiversity value. Furthermore, by reclaiming water, recycling grey water
and harvesting rainwater plus implementing desalination, Hong Kong will increase its sources
of water. We have started to consider how best to meet the challenge of sea level rise.
Building from a strong foundation
As average global temperature has already
increased by over 1°C from pre-industrial levels,
the world has to adapt to the changing climate.
Moreover, global warming will continue before it
could be arrested in the coming decades. This
chapter deals with strengthening the city’s hard
infrastructure in order to deal with extreme weather.
Hong Kong has done a substantial amount of
adaptation work in light of the fact that we face
tropical cyclones and rainstorms every year. We
have the infrastructure and management systems to
build upon in dealing with heavy rain, strong winds,
landslides and ﬂooding. We have also begun to take
high urban temperatures into account in planning
the city and its infrastructure.
The power utilities and the MTRCL are taking
infrastructure resilience into account as they plan
to protect their assets and operations from extreme
weather. There is also close coordination with
relevant government departments in the event of
service disruption as a result of extreme weather for
services to resume as soon as possible.

Our Hong Kong Climate Change Report 2015
includes an extensive description of Hong Kong’s
risks and vulnerabilities to extreme weather (including
higher temperatures, which is also addressed
in Chapter 9) and what have been done to date
in climate adaptation. Those details will not be
repeated here. This chapter articulates new efforts to
strengthen infrastructure planning and management
up until 2030.

Improve planning and coordination
Hong Kong 2030 + has proposed a smart, green
and resilient city strategy framework. It highlighted
that the threats of climate change to humans and
the environment are pressing. Hong Kong’s climatereadiness should be enhanced, which calls for
fundamental change in mindset, a comprehensive
planning strategy for a low-carbon city, and actions
for mitigation, adaptation and resilience. Concurrently,
government
departments are
continuing to conduct
a variety of studies
that are relevant to
adaptation decisionmaking. To enable the
sharing of knowledge
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Existing building
stock in need
of maintenance
and repair

Strengthening the urban fabric
The Energy Saving Plan and Chapter 5 of this document
provide a thorough discussion on Hong Kong’s effort
to promote energy saving in buildings. The BEAM Plus
rating system promotes green building in Hong Kong.
The new buildings built in recent years are on the whole
more robust to withstand extreme weather. Moreover,
BD is formulating a new Code of Practice on Wind
Effects to update the current one, which has been in
place since 2004, taking into account the possible
increase in tropical cyclone intensity as a result of
climate change.
To alleviate the urban heat island effect, to improve
the urban climate and respond to climate change, we
are incorporating urban climatic and air ventilation
considerations in planning and urban design. Air
ventilation assessments are carried out where necessary
so that the impact of the proposed developments on
the pedestrian wind environment can be minimised
and improved. Moving a step further, the Hong Kong
Urban Climatic Planning Recommendation Map and
the associated recommended measures provide more
information on urban climatically valuable areas and
problematic areas, as well as give a set of broad strategic
planning actions with the overarching objective to improve
urban thermal comfort and wind environment through
optimising the planning and design of our city.
Hong Kong has a rapidly ageing building stock in large
quantity, posing challenges for strengthening the urban
fabric to better prepare for climate change. According

and experience, and ensure efforts among works
department are aligned, the interdepartmental
Climate Change Working Group on Infrastructure
(CCWGI) was formed in June 2016 to oversee the
revision of design standards; and examine the scope
of enhancement works needed for strengthening the
resilience of the existing infrastructure.11 A study will
be done to determine the extent of enhancement

to Hong Kong 2030+, it is estimated that there will be
around 326,000 private housing units aged 70 years
or above in 2046. Hong Kong 2030+ proposes to
rejuvenate the urban fabric, and the community has to
step up its urban regeneration efforts targeted at the
dilapidated urban areas.
Building neglect has been a longstanding problem,
especially for private residential buildings with fragmented
ownership. As the building stock continues to age,
their vulnerability to extreme weather will increase. BD
enforces two mandatory schemes for building and
window inspections with over 45,000 and 390,000
inspection notices issued respectively since the launch
of the schemes in 2012. Since 2003, the Urban
Renewal Authority (URA) has also implemented various
rehabilitation schemes through providing technical and
ﬁnancial assistance to owners of buildings aged 30 years
or more for carrying out repairs works to the common
areas of their buildings. Up until September 2016, the
URA has assisted about 3,700 building blocks to do
such repair works. Going forward, the URA plans to
assist about 250 applicants (estimated to be about 400
building blocks) to rehabilitate their buildings per year.
The six month public engagement on Hong Kong 2030+
that started in October 2016 is receiving views from the
public, including built environment professionals, on how
we can rise to the challenge of a rapidly ageing building
stock, which will help the Government to consider what
more can be done going forward in rejuvenating the
urban fabric.

necessary for existing critical infrastructures and
implementation strategy. The CCWGI is currently
focusing on the effects of increase in rainfall intensity,
increase in extremely wet years, sea level rise, storm
surge, and extreme temperatures. These new efforts
will help enhance the adaptability and resilience of
our existing and new infrastructural assets under the
effects of climate change.

11. Members of the working group include CEDD, DSD, HyD, WSD, ArchSD and EMSD.
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Slope safety and climate change

Widespread natural terrain landslides at Tai O under June 2008 rainstorm

Hong Kong is a hilly city with large population living
near hillsides. Natural terrain is particularly vulnerable
to extreme rainfall events. Nevertheless, fatalities from
landslides have dropped very signiﬁcantly since the
1970s, as a result of the setting up of a comprehensive
Slope Safety System. Although it has been performing
well and is internationally renowned, landslide risk
can never be ’zero’. For example, the record-breaking
rainstorm hitting Lantau Island on 7 June 2008
triggered widespread landslides in West Lantau. Under
the inﬂuence of climate change, extreme rainfall
events will become more frequent and intense. There
is an increasing chance of extreme weather that could
cause serious landslide disasters with multiple fatalities
and economic losses in our city.

In recognition of the likelihood of more frequent
and intense extreme rainfall events, CEDD Landslip
Prevention and Mitigation Programme, ﬁrst established
in 2010, deals with natural hillsides and man-made
slopes. Creative mitigation solutions, such as creating
a debris barrier to protect expressways, work well.
Studies and assessments are carried out periodically.
Design and mitigation guidelines are published.
Moreover, all government slopes are regularly
maintained as slope maintenance is very effective in
enhancing the resilience against slope failure to extreme
short-duration intense rainfall. Guidelines and advisory
services are provided to private slope owners who are
responsible for slope maintenance on private property.
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All government slopes are
regularly maintained in enhancing
the resilience against slope failure
due to extreme short-duration
intense rainfall. Guidelines and
advisory services are provided
to private slope owners who are
responsible for slope maintenance
on private property
North Lantau Expressway paralysed by debris ﬂow during
June 2008 rainstorm

A debris-resisting barrier protecting North Lantau Expressway, the major road-link to the airport, against debris ﬂow

68

Capturing multiple benefits
Drainage Management and Flood Control through ‘Blue-Green Infrastructure’ Concept
DSD is actively promoting the ‘Blue-Green
Infrastructure’ concept to improve the city’s ﬂood
resilience. The concept, which resembles other similar
concepts, such as ‘Water Sensitive Cities’, ‘Sustainable
Drainage System’, ‘Low Impact Development’ and
‘Sponge City’, aims to mimic the natural water cycle
through inﬁltration, evaporation and transpiration to
capture rain, control ﬂood and reuse stormwater. Thus,
instead of funnelling rainwater to the sea, the city will
be able to retain it for beneﬁcial use. In developing
projects, government departments are collaborating
to increase water resources and create attractive
‘Blue-Green Infrastructure’ in managing drainage and
ﬂooding, where landscape, biodiversity, connectivity
and multifunctional beneﬁts are optimised.

Proper drainage requires good planning and large
infrastructure to intercept, store and discharge
stormwater. DSD’s Drainage Master Plans (DMPs) are
being updated in phases with due consideration of
the prevailing climate projections of rainfall increase
and sea level rise. The Reviews of the DMPs for Tai
Po (2013-2017); Sha Tin and Sai Kung (2013-2017);
Northern Hong Kong Island (2014-2018); and Lantau
and Outlying Islands (2016-2018) are on-going. The
Reviews of DMP for Tuen Mun, Tsuen Wan and Kwai
Tsing, Tseung Kwan O, and Southern Hong Kong
Island will commence in phases in the coming years.
Since 1989, Hong Kong has spent over $25 billion on
providing the city’s ﬂood prevention infrastructure.

Concept of Blue-Green Infrastructure
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Constructed wetland at Yuen Long Bypass Floodway

Water harvesting for irrigation at sport pitches at Happy Valley
Recreation Ground

New projects will optimise the multifunctional beneﬁts
that are available, such as the completed Yuen Long
Bypass Floodway that enhances attractive landscapes
and ecosystems for public enjoyment; and the on
going stormwater storage project underneath Happy
Valley Recreation Ground that harvests groundwater
and rainwater for irrigation and toilet ﬂushing. Going
forward, there are TWO new climate adaptive
approaches:
• Plan for barrage scheme: DSD will investigate
a barrage scheme in Yuen Long. This is a
multifunctional project that is a ﬂood control
scheme to alleviate ﬂooding in low-lying areas,
turning the existing concrete-paved drainage
channel into a pleasant blue-green corridor to
enhance public amenity of Yuen Long town centre.

Kai Tak River revitalisation (photomontage)

• Extend sustainability for projects: With the success
and popularity of the Yuen Long Bypass Floodway,
Ho Chung River and Lam Tsuen River, on-going
revitalisation plans at Kai Tak River, Shenzhen
River, Tsui Ping River and Tung Chung River Park
are adopting ecologically sensitive methods and
designing connectivity for public enjoyment. Flood
retention lakes are being planned at the Anderson
Road Quarry Development (also see Page 71), Yuen
Long South Development, Hung Shui Kiu NDA, all of
which will serve multifunctional purposes.
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Long-term planning for
water security

Performing mains
rehabilitation work in
Tolo Highway

Hong Kong’s plan for water for the long-term is to
strengthen our water security in light of changing rainfall
patterns in South China as a whole through adding new
sources of water, including seawater desalination and
water recycling, and using water much more efﬁciently.
WSD and DSD have been collaborating closely to
dovetail their efforts in order to maximise multifunctional
outcomes. WSD promulgated the Total Water
Management Strategy (TWMS) in 2008 to contain water
demand growth through water loss management and
water conservation, and strengthening water supply
management. TWMS is currently under review to
introduce new measures to better prepare Hong Kong
for climate change.

Multiple water sources
We treasure the water that Hong Kong imports from
the Mainland, which provides 70-80% of our fresh
water needs. We also strive to increase our own water
resources to become more water sufﬁcient locally. We
have been extending our seawater supply network for
ﬂushing which now covers 85% of our population, hence
saving precious fresh water resources. Our TWMS also
aims to increase our water sources from 3 (local yield,
imported water and seawater ﬂushing) to 6 through the
addition of seawater desalination; water reclamation; and
grey water reuse and rainwater harvesting (Figure 18).

15-year replacement and rehabilitation programme of 3,000 km
aged water mains - advanced trenchless technology was adopted
to minimise disturbance to the public and trafﬁc

Figure 18
Moving towards a 6-pronged water supply structure
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From 3 taps to 6 taps
Hong Kong already has projects to increase our water
sources:
• Desalination: We are currently carrying out the
design of a desalination plant with an output
capacity meeting 5% of Hong Kong’s overall fresh
water demand. This may be expanded to 10%
when the need arises.
• Water reclamation: The current target is to supply
reclaimed water to the north-eastern part of New
Territories for non-potable uses, starting progressively
with Sheung Shui and Fanling from 2022 onwards.

• Grey water reuse and rainwater harvesting: We
are making wider reuse of grey water (water from
bath, shower, wash basin, sinks etc.) and rainwater
harvesting systems by installing them in new public
sector projects. We currently have over 60 projects
and will plan for more going forward, the most
signiﬁcant of which is to build a centralised grey
water reuse system as part of the Anderson Road
Quarry Development project, which is estimated to
be completed by 2024.

Anderson Road Quarry Development, photomontage image of proposed ﬂood lake which will serve not only as a recreational amenity but
also as a rainwater harvesting facility
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Long-term planning for water security (continued)
Minimising water loss and maximising
local yield
Apart from developing the 3 new water taps, we have
two other key projects:
• Minimise leakage through smart technology
Through the completion of the 15-year programme to
replace and rehabilitate 3,000 km of aged water mains,
Hong Kong has reduced water main leakage rate
from over 25% in 2000 to 15% in 2015. We are now
proceeding to implement a Water Intelligent Network
(WIN) by installing sensors in the water distribution
network to continuously monitor its conditions for
timely detection and rectiﬁcation of any problems and
leakages (Figure 19). We plan to pilot the use of smart
water meters and Automatic Meter Reading (AMR)
System to work in conjunction with WIN to help identify
problems. Moreover, we are exploring the use of AMR
coupled with mobile app to enhance consumers’
awareness of their water consumption on a timely basis
thereby facilitating behavioural changes to save water.
We are also making efforts to facilitate stakeholders to
properly maintain their underground inside services
including detection and rectiﬁcation of leaks in their
private mains.

Figure 20
Inter-reservoirs transfer scheme

Figure 19
MinimiSing water loss through the
implementation of WIN
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• Inter-reservoirs transfer scheme
To maximise local yield and alleviate ﬂooding
risk, WSD and DSD are collaborating on an interreservoirs transfer scheme involving the transfer of
surplus water from the Kowloon Group of Reservoirs
to Lower Shing Mun Reservoir during heavy rain,
and then conveyed to the Sha Tin WTW (Figure 20).

Water conservation
There are many good opportunities for saving water.
WSD has been taking a multi-pronged approach of
both software and hardware measures to promote
water conservation. Public and sector-speciﬁc
education must be sustained on a long-term basis,
and application of new technology will also help. The
education efforts are noted in Chapter 9.
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Sea level rise and coastal protection
According to the latest Intergovernmental Panel on
Climate Change’s (IPCC) Fifth Assessment Report
(AR5) published in September 2013 on climate
science, it was predicted that climate change may
raise sea level as much as 1 m globally towards end
of the century and increase the threats of storm
surges. Consequently, coastal areas could be subject
to inundation or with increased frequency of ﬂooding
due to storm surge. We will keep abreast of the latest
science, including the speed of glacial melt in the
Arctic and Antarctic regions.
Like all coastlines, Hong Kong’s coastal areas will be
under increasing stress and become more and more
vulnerable to sea level rise. In Hong Kong, with the
exception of some low-lying areas, the risk of coastal
inundation due solely to sea level rise is generally low,

but more frequent ﬂooding brought about by storm
surges during adverse weather will occur.
CEDD has commissioned studies to review the
climate change effects based on the model outputs
of AR5 and its implications on the design of coastal
infrastructures. CEDD has already begun reviewing
the current design standards in its Port Works Design
Manual.
Beyond considering what might be a mid-term defensive
approach to sea level rise, there are longer-term
considerations that will need to be discussed in the
coming years. There may be areas which should not
be built on and even areas which a retreat in the future
might have to be considered. Such considerations have
wide social, ﬁnancial and political implications.

Figure 21
PROJECTED CHANGES IN THE MEAN SEA LEVEL IN HONG KONG TO 2100 UNDER HIGH AND
MEDIUM-LOW GREENHOUSE GAS CONCENTRATION SCENARIOS
(relative to the average of 1986 - 2005)
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