Ill\\\\\\\\\\\\\\\\\

!
S
—
=

Col
on
Tal II Buildings
and
U

Title:

Authors:

Subjects:

Keywords:

Publication Date:

Original Publication:

Paper Type:

. CTBUH
2= Research Paper

Density Our Strength: The Linear City in Practice

Stefan Krummeck, Director, Farrells
Benjamin MacLeod, Urban Designer, Farrells

Building Case Study
Urban Design
Urban Infrastructure/Transport

Density
Integrated Design
Transportation
Urban Design
Urban Planning

2016
Cities to Megacities: Shaping Dense Vertical Urbanism

Book chapter/Part chapter
Journal paper

Conference proceeding
Unpublished conference paper
Magazine article

Unpublished

S

© Council on Tall Buildings and Urban Habitat / Stefan Krummeck; Benjamin MaclLeod

ctbuh.org/papers


http://ctbuh.org/papers

Density Our Strength: The Linear City in Practice
TR TRUILES . LR SEER

Stefan Krummeck
Director | 5

Farrells | FarrellsEESISITE S FT

Hong Kong, China
B, FE

Stefan Krummeck, Director of Farrells, is an architect and
urban designer with more than 25 years of experience
designing award-winning buildings, master plans, and
infrastructure-related projects that have shaped towns and
cities throughout the world.

His skyscraper portfolio includes Vattanac Capital (Phnom
Penh), Cambodia's first skyscraper; KK100 (Shenzhen), the
world’s ninth tallest tower when it was completed in 2011;
the massive Kowloon Station Development (Hong Kong);
One Excellence Qianhai (Shenzhen); and others. He is an
active member of the Hong Kong Institute of Architects
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Abstract | fHE

Hong Kong is unique as a linear city. More than 7 million people reside, mainly in high-rise
buildings, in a series of highly dense coastal settlements. These are well served by a metro and
other modes of public transport, contributing to a low car ownership rate. This synergy between
density and the metro is essential to Hong Kong’s urban sustainability. The limited extent of this
dense city helps preserve the natural landscape. In turn, easy access to exceptional country parks

renders high density more liveable. But the city faces challenges as it continues to grow. Car
ownership has risen at an alarming rate and congestion is worsening. Air pollution continues to
plague the city, contributing to thousands of premature deaths per year. lll-conceived expansion
plans threaten to undermine the natural environment.

Transit-oriented development, high density, and limited urban extent together form a
sustainable urban model. Let’s build on our strengths.

Keywords: Density, Transportation, Urban Design, Urban Planning, Urbanization
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Introduction

Hong Kong is an internationally unique urban
model based on the tripartite tenets of super-
high density, transit-oriented development,
and limited urban extent. This approach has
proven to be a successful formula. Among
developed economies, Hong Kong is ranked
near the top for public transport modal

share and at the bottom for transport fuel
consumption and car ownership. Though the
city is known internationally for its intense
level of urbanisation, it also excels in the
conservation of the natural environment.

Hong Kong suffers from a scarcity of land. At
the same time, the population is projected

to grow significantly and the Hong Kong
government intends to supply 480,000 new
flats over the next decade. How we grow

is integral to ensuring the city’s continuing
liveability, sustainability, and competitiveness.
A dense, transit-oriented model has served the
city well to date — let’s build on these strengths.
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Globally we edge toward unprecedented
urbanisation, and nowhere is this more
evident than China, which has seen a
migration of people to cities at an immense
scale and speed.

The Hong Kong model can serve as a template
for sustainable 21st century urban growth

in China and throughout the world - it is
readily adaptable to a variety of contexts. It

is a universally effective response to traffic
congestion, infrastructure deficit, air pollution,
lack of green space, and other issues that
plague the sprawling city. This paper seeks

to highlight the relevance of the Hong Kong
model at a time of immense change and
growth. Density, transit-oriented development,
and limited urban extent are integral to the
sustainability of any modern city.

The Hong Kong Urban Model

The formula works like this: high population
density supports a variety of high-quality public
transport options. At the same time, transit-
oriented development further encourages
transit use, helping reduce congestion and

air pollution while improving convenience

and liveability (Brown et al. 143). The limited
physical spread of the city helps conserve
Hong Kong's spectacular natural environment
while the linear form of the city is naturally
suited to the Mass Transit Railway (MTR) system,
reducing reliance on road transport.

The synergy between these three factors is
essential to Hong Kong’s liveability and urban
sustainability (Figure 1).

Emergence of the Linear City

Ironically, this successful urban model emerged
as a result of the territory’s topographical
unsuitability for conventional city-building.

When the British occupied Hong Kong Island
in the 19th century, urbanisation was not high
on the agenda. The top priority was to establish
a regional trading centre, near Canton, and a
naval base. Lord Palmerston, the British foreign
secretary, famously disparaged the acquisition
as"a barren rock with nary a house oniit [...] It
will never be a mart for trade”.

The island comprised a range of mountains
and hills that rose steeply from the sea. The
terrain of Kowloon and the New Territories,
which were acquired by the British in 1860 and
1898 respectively, looked much the same. From
the beginning, reclamation was used to supply
buildable land. By levelling hills and pushing
the spoil into the sea, a narrow, linear coastal
platform was created on the north shore of
Hong Kong Island.

Though originally intended to serve as a
mercantile “island station,"Hong Kong grew
swiftly into a large city, surpassing 250,000
people at the turn of the 20th century. High-
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Figure 1. Hong Kong people enjoy easy access to phenomenal natural landscapes by public transport. (Source: Thomas Brown (Creative Commons))

B SEABIRLLNHIBIE,

REGEOFZZEXANERZN,

(38 Thomas Brown (Creative Commons))

CTBUH 2016 Shenzhen - Guangzhou - Hong Kong Conference | 20164 CTBUHRYI - [T - TEBERFSIN 273



rises had yet to proliferate, but the city was
still extraordinarily dense as migrant families
packed into the shophouses that formed the
bulk of Victoria City.

The Hong Kong Tramway, snaking its way
from Kennedy Town to Causeway Bay, began
operating in 1904. It was later extended to
North Point and Shau Kei Wan. Owing to the
dense, linear nature of the narrow city, the
single line of the tramway sat within walking
distance of most of the population. In this way,
Hong Kong has been a transit-oriented, linear
urban model for more than a century.

Birth of the MTR

Hong Kong's population exploded following
the Second World War and the 1949

Chinese revolution. Advances in high-rise
building technology, motorised transport,
and the construction of new water supply
infrastructure north of Kowloon facilitated
urban intensification and expansion. Buses first
appeared in the 1920s. Double-deckers were
introduced in Kowloon in 1949 and became
the backbone of the transport network there.
Stately ferries carried people and goods
between the two halves of the city - Hong
Kong Island and Kowloon.

The population jumped from 500,000 (1945)
to 1.5 million (1950) and then to more than

3 million by the 1960s. In that decade the
government made a concerted effort to
open up areas for development. Tsuen Wan
and Kwun Tong, the first new towns, were
comprehensively planned at the western and

eastern linear “wings” of the Kowloon peninsula,

respectively. The birth of zoning, which
promoted segregation of land uses, placed an
increased burden on the transport network

as people began to live farther from their
workplaces. Meanwhile the bus fleet grew and
the roads became saturated. Waiting times for
buses could reach three hours. Public transport
was the order of the day, used for 94 per cent
of trips to work. But the road capacity could
not cope with demand and the situation
became critical.

Comprehensive transport planning began in
the early 1960s and in 1965 the government
commissioned a firm to design a mass
transport system for the territory. Officials
toured various European systems and became
convinced that a high-capacity railway was the
only solution that could satisfy Hong Kong's
enormous appetite for transport. After much
deliberation, construction of the Mass Transit
Railway (MTR) system began.
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The first leg of the system opened in 1979-80,
linking Kwun Tong to Central. An extension to
Tsuen Wan opened in 1982 while the Island
Line, paralleling the old tramway on the north
coast of Hong Kong Island, began service

in 1985. The Kowloon-Canton Railway was
double-tracked and electrified in the early
1980s and became the catalyst for new town
development in Sha Tin, Tai Po, Sheung Shui,
Fanling, and Ma On Shan.

With that, most Hong Kong workplaces and
residences were in proximity to a high-
frequency, high-capacity, and highly efficient
mass transit system. By the end of the 1980s
the MTR was the most intensively used railway
in the world, and it remains the backbone of
the transport network today. Hong Kong's
reliance on the railway has elevated quality of
life and helped keep the city’s car ownership
rate and carbon footprint low for decades.

In western countries, transit-oriented
development (TOD) generally refers to any
large-scale development consciously centred
upon a transit node, such as a light rail or
subway stop. Hong Kong is unique in the
intense form of the development, and the fact
that the transit operator (the MTR Corporation)
often undertakes development itself, putting
the profits back into the system. This often
entails building directly on top of railway
infrastructure to a degree not seen elsewhere.
For instance, eight residential towers, each with
28 storeys, stand directly on top of the Lam Tin
Station platform. The space above train depots
is also used for development: the roof of the
Ho Tung Lau Depot, for example, is home to
28 residential blocks housing nearly 20,000
people, three shopping centres, and an office
building (Figure 2).

Figure 2. Kowloon Station exemplifies “rail plus property,”
the Hong Kong TOD model (Source: Farrells)

B2 Nkusl “HER@Eyl " . EEUARASME
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Limited Urban Extent

Severe topography has always limited Hong
Kong's susceptibility to the sort of urban sprawl
that plagues nearly all other world cities,
contributing to environmental degradation,
automobile reliance, air pollution, and

traffic congestion. In 1965 a report on the
conservation of Hong Kong's countryside was
prepared for the International Commission on
National Parks. This eventually led to the 1973
passage of the Country Parks Ordinance. Today,
75 per cent of Hong Kong remains some form
of countryside, with 40 per cent of land having
statutory protection from development.

For a small territory, Hong Kong boasts

a stunning diversity of landscapes. The
breadth and connectivity of the country parks
provides valuable habitat for a wide variety of
flora and fauna and hosts a network of trails
where Hong Kongers find adventure and
escape each weekend.

Most other global cities have been unable to
achieve a lasting balance among competing
land uses. Among world cities, Hong Kong
residents enjoy access to unspoiled natural
landscapes with an ease that residents of
sprawling London, New York City, or Tokyo
could only dream of — often by public
transport. This is an essential element of Hong
Kong's competitiveness on the world stage.
[t renders the city’s super-high density more
liveable (Figure 3).

A Turning Point - at Home and Abroad

But Hong Kong's successful urban model faces
increasing challenges, including worsening air
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Figure 3. Hong Kong is 75% undeveloped. (Source: NASA (Public domain))
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pollution, a burgeoning private car ownership
rate, and urban sprawl that threatens to
undermine the city’s natural splendour and
successful city-country balance.

Air Pollution

Air pollution is a worsening problem in Hong
Kong. A study by the University of Hong Kong
suggested that air pollution caused 3,069
premature deaths, 151,300 hospitalisations,
and a monetary loss of HK$39.4 billion in 2012
(Lai 2013).

There exists a perception that this

pollution comes from coal-fired power plants
and factories in mainland China, and hence
that there is not much Hong Kong can do
about it. In fact, local sources contribute
significantly to air pollution, much of it
produced by motor vehicles. A 2007 study
suggested that local sources have a stronger
bearing, most of the time, on Hong Kong's
air quality than do polluters elsewhere in the
region (Lau et al. 2007).

A 2002 study by Hong Kong's Environmental
Protection Department and the Guangdong
Province Environmental Protection Bureau
found that local traffic is the biggest
contributor to poor air quality (Mirandilla 2012).
Worryingly, private car ownership has risen
dramatically in recent years (Figure 4).

Private Car Ownership

Owing to its transit-oriented urban model,
Hong Kong has one of the lowest car
ownership rates among developed economies
— less than a tenth that of the United States
and half that of Singapore. Many visitors

are surprised at the lack of serious traffic
congestion. Public transport, heavily subsidised
in most other cities, is a profitable venture

in Hong Kong, reducing the burden on
government coffers. But in a relatively wealthy
economy it does not take much for people to
adopt car use. If it is easy to drive, people will
drive. Likewise, if public transport is not the
most convenient and accessible option, people
will be more inclined to buy automobiles.

Air pollution is not the only reason why car-
oriented planning is inappropriate for Hong
Kong. Cars are the least space-efficient form

of urban transport, carrying few passengers
relative to the amount of road space they
occupy. In Hong Kong, buses occupy 20 to 25
per cent of road space but carry 71 per cent of
road-based passengers. Meanwhile private cars

Figure 4. Air pollution increasingly threatens our health and quality of life. (Source: Farrells)
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occupy 50 per cent of road space but carry only
16 per cent of road-based commuters (Report
on Study of Road Traffic Congestion in Hong
Kong 2014). Private cars thus disproportionately
contribute to traffic congestion.

Furthermore, the city has finite road capacity
and limited space on which to build new roads,
while car-oriented infrastructure is unduly land-
intensive. Each new car on the road worsens

air pollution and traffic congestion. In a city as
dense and small as Hong Kong, private cars
simply cannot play a major role in the
transport network.

The growth in private car ownership is ironic
given that the government has invested
heavily in railway network expansion in recent
years, and the vast majority of the population
lives within walking distance of an MTR station.
When completed, new railway projects like
the Sha Tin to Central Link, South Island Line,
and East Kowloon Line will enlarge the railway
catchment to encompass nearly everyone in
the city.

Hong Kong is the world's best example of
transit-oriented development at the scale of
an entire city and can serve as a template for
sustainable growth elsewhere. It would be
foolish to abandon this model. Well-considered
public transport must be integral to all new
urban development.

Misguided Efforts

In the search for solutions, some of the blame
for Hong Kong's poor air quality has fallen on
tall buildings for their tendency to impede
airflow in dense urban environments. In
response, some in society and government
have called for lower densities, building
setbacks, increased “greening’, and other
measures to improve air quality.

In fact, such moves merely address the
symptoms, not the root of the problem (i.e,
the sources of pollution, including automotive
traffic). Moves to decrease building densities
and coverage could in fact indirectly worsen
air pollution by diminishing the profitability of
public transport leading to decreased modal
choice, quality, and thereby encouraging the
purchase of private cars.

At the same time the government has
implemented numerous measures to
encourage the use of electric cars. As of
March 2016, there were 4,753 private electric
cars in Hong Kong, or approximately 0.83 per
cent of all private vehicles. But the adoption
of electric vehicles still does not address

the fundamental fact that cars are a wildly
inefficient use of road space in a territory with
a critical shortage of land.

Dense, Vertical Development is the
Sustainable Way Forward

Planners must address the root of the problem
and aim to promote the use of public transport
through the cultivation of walkable, transit-
oriented urban environments. Building densely
can foster a variety of high-quality public
transport services and also spare valuable
countryside from development. At the same
time, authorities must act decisively to stem
the unnecessary uptake of private cars and
design the city around people and transport,
not highway infrastructure.

Hong Kong is growing and the government
intends to ensure a supply of 480,000 new flats
within the next decade. But land is scarce. How
the city grows — the form of this significant
urban expansion — is integral to remaining
"Asia’s World City”and an attractive place to live.

High-density, transit-oriented development
and environmental conservation have served
the city well to date. The following case studies,
from Farrells’ portfolio, illustrate how the “Hong
Kong model”may be tailored to a variety of
contexts in Hong Kong and mainland China,
with a view to demonstrating its applicability
around the world.

A Greenfield Site — Kowloon Station

The construction of Hong Kong's new

airport broke all records for scale, speed, and
innovation. The largest stop along the new
airport railway, Kowloon Station, was built on

a vast area of reclaimed land in West Kowloon.
Itincluded a master plan for a high-density,
three-dimensional transit-oriented urban
quarter comprising one of the world's largest
station air rights developments with a GFA of
more than one million square feet. It included
hotel, office, and residential towers; a shopping
centre; cinemas; an elevated park; bus and taxi
stations; and sports and community facilities; all
centred on the railway station.

The scheme made provision for pedestrian
links, at the first storey, with an unrealised vision
called Kowloon Point for which Farrells also
developed the master plan. This would have
extended the land reclamation further south.
Together, the two developments would have
created a complete transit-oriented district knit
together by an elevated walking network. In
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1997, when growing concern for the infilling
of Victoria Harbour resulted in a ban on further
reclamation, Kowloon Point was cancelled.

Kowloon Station exemplifies TOD to the
extreme, making the station the focus for super
high-rise development on an otherwise empty
site. Today the Kowloon Station Development
stands alone, relatively disconnected from

the rest of the city. The elevated pedestrian
network, a predetermined parameter, proved
inflexible once the Kowloon Point vision

was cancelled, and the challenge is now to
integrate this urban quarter with the rest of
the city. The preoccupation with segregating
cars and people is also changing. Elevated
walking networks are increasingly regarded as
inappropriate when pedestrians are excluded
from street level, as this approach tends to
sterilise the ground plane and discourages
walking by diminishing the legibility of the
urban landscape.

In this way Kowloon Station was a product

of its time. But it remains one of the world's
most ambitious TODs and despite its physical
isolation with the rest of Kowloon the
associated property has been most successful
given the convenient MTR connection to
Central and beyond. The population of nearly
40,000 enjoys sustainable rail transport at
their doorstep, helping to reduce car use
(Figure 5 & 6).

Urban Renewal - KK100

At the forefront of China's economic rise,
Shenzhen has developed at an unprecedented
scale and pace. Rapid urban growth has left
stranded previously rural villages in the centre

Figure 5. The monumental station hall. (Source: Farrells)
E5. LREWEART. (KR Farrells)

of a city where land supply is dwindling at a
corresponding rate.

Occupying 3.6 hectares in a prime urban
location, Caiwuwei village comprised a

tight cluster of tall houses and tiny alleyways
where sunlight and fresh air were restricted
and inadequate services and access
contributed to decline. A uniquely community-
minded regeneration model was devised to
overcome fragmentary ownership and

enable redevelopment.

Kingkey Development formed a joint
development company with villagers, whose
homes were reprovisioned in the form of
spacious new flats above a landscaped
communal podium. In addition, the villagers
received second flats for sale or rent ensuring
significant financial return for the loss of their
former dwellings.

The overall design relates to the urban context
through careful consideration of massing

and orientation of the podium and towers.
Entrances respect surrounding street layouts
and improve pedestrian linkage between

the development, its surroundings, and the
connected metro station. The mega tower
addresses the city’s vertical dimension with
the public realm beginning with the lower
level retail, through to commercial offices, and
culminating in a hotel topped off with a vast
glass-and-steel structure housing the hotel
lobby, sky garden, restaurant and bar.

KK100 innovates on the Kowloon Station
approach through a ground-based, contextual
response to the surrounding mature urban
neighbourhood. The redevelopment modal
was an equitable means to undertake urban
renewal in a transit-oriented, high-density
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Figure 6. The MTR station was central to a cluster of some of the tallest towers in the city.
(Source: Diego Delso (Creative Commons))
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Figure 7. KK100 alongside the smaller towers that house
the villagers’ re-provisioned homes and workplaces.
(Source: Farrells)

H7. RE10051ERN REEN TIEZATHY AU
FBMmiL. (KE: Farrells)

manner to improve connectivity, sustainability,
and quality of life (Figure 7).

Sensitive Intervention in an Old District -
Kennedy Town

The West Island Line was an extension of the
MTR Island Line to Kennedy Town, located at
the westernmost point of Hong Kong Island.
The line would help residents reduce reliance
on road-based transport, but it demanded a
sensitive, holistic community design approach
given the district’s heritage and strong sense
of place. During the public consultation, a key
demand emerged for the protection of historic
trees growing on old stone retaining walls that
would be affected by station construction.

To preserve the tree wall, the proposed station
box was moved eastward, onto Smithfield and
the site of the Kennedy Town Swimming Pool.
A new pool had to open before the existing
one could be demolished. The site for the new
pool, beside the waterfront, was also a works
site for construction of the railway tunnels
below. The futuristic form of the new complex
is derived from the triangular site, and the roof
was opened up to maximise the spectacular
harbour views.

Kennedy Town Station takes a more subtle
approach to community regeneration, aiming
to sensitively blend into the existing urban
fabric. Aside from the pool, numerous other
community amenities were reprovisioned

on top of the station itself, including new
sitting-out areas, a children’s playground, and
sports grounds. This is quite uncommon in
Hong Kong where the space is usually given to
commercial enterprises. The spaces have been

Figure 8. Re-provisioned sports grounds sit directly above the station, alongside the preserved historic banyan trees.

(Source: Farrells)
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Figure 9. A station entrance and a re-provisioned children’s playground. (Source: Farrells)
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Figure 10. A rendering of the Kennedy Town Swimming Pool, under construction on an empty lot near the water front.

(Source: Farrells)
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well-used by Kennedy Town residents, young
and old, for play and rest. The community
could enjoy the benefits of improved
connectivity by MTR while also benefitting
from improved recreation and leisure offerings.
Local walkability improvements were also
made to improve access to the station and knit
the community together (Figure 8, 9 & 10).

Construction of mass transport is often a highly
disruptive, lengthy process. Kennedy Town
Station was thread subtly beneath the existing
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urban fabric, paying deference to Kennedy
Town's unique character and enhancing the
community amenities on offer.

Conclusion

Transport consumes a great deal of money,
land, time, and energy. Countless cities around
the world have demonstrated the futility of
car-oriented planning. Hong Kong's urban
model is a better way, contributing to the city’s
liveability by enhancing convenience, saving
time, promoting car-free lifestyles, and sparing
the natural environment from unchecked
urban sprawl. The model is pertinent given the
continuing urbanisation both in Hong Kong
and abroad. In the quest for sustainability we
must not lose sight of the bigger picture — that
urban sustainability is rooted in responsible
land use planning, quality public transport,
and walkability.
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