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PREFACE
)?

Gaoming—one of the five districts of Foshan City—is located
in the northwest of the Pearl River Delta (PRD), the fastest
growing and most productive region of China. The district has
historically been an agricultural area with green rolling hills
and paddy fields. It is located on the West branch of the Pearl
River with water access to all of the major cities in the Delta
and inland to Guangxi. Gaoming District has a population of
about 250,000 with a planned doubling of its size in the next
few decades to fulfill its role in the ongoing urbanization of
Foshan City (total population of about 5.5 million). Foshan City
and Gaoming District are rapidly developing into a single urban
area that will assume an important role as the PRD continues
to integrate economically and socially.

Gaoming is presently engaged in planning for its future as a
balanced city with industry and agriculture while maintaining
a strong emphasis on sustainability and environmental quality.
The district recently completed its master plan, a planning
effort in which several design institutes and a Hong Kong
planning firm generated ideas for the entire district and for a
new central area along the river.
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In the spring of 2005, an urban planning studio at the Mas-
sachusetts Institute of Technology’s School of Architecture
and Planning examined the future of Gaoming. This studio,
sponsored by the Esquel Group, is one of a series of domestic
and international studios and workshops carried out by MIT’s
City Design and Development group. These studios investigate
current urban planning and city design issues in a dynamic set-
ting. In recent years, these studios have put forward ideas for
areas and sites in Boston, Washington, DC, Chile, Singapore,
England and Spain among others.

To complement these efforts, the studio focused on planning
and design options for the proposed new central area along
the West River. Of particular interest to our client and to the
studio group was the exploration of new ways of integrating
water/hydrological factors into a modern city - including water-
shed and natural ecosystem protection, recreational activities,
housing, transportation, and tourism.

The studio’s pedagogic objectives were to introduce students
from different backgrounds (architecture, environmental plan-
ning, international development, and policy) to the issues that
can be addressed through design and planning, as well as to
the techniques and values that must be engaged in that task.
Beyond these educational purposes, there is also a wider im-
portant public objective. Typically, there has been a concerted
effort to stimulate public understanding and debate about a
current design or policy issue in that locale. Thus, the studio
worked with our client—officials of the District of Gaoming and
Foshan Municipality—who would hopefully benefit from the
proposals that the studio generated.
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STUDIO OBJECTIVES
i W A= H A

Using a holistic approach, the studio sought to address such i K H AR MK, T A% LA Fh
issues as recreation, transportation, ecology, economic J7AIRVT T ARG . XK. &
development, and community development in a number of & A AL DA A5 il AL, {5

ways, including: \ ‘
© BRI ROCT DR TS
+  Compiling an inventory of the features that affect the Al B BTk

site and the given problem;
o OPHTIREEPR R IR i AL
+ Analyzing these factors to assess opportunities and Jl 121 1 DX R4 R ) R A 5
constraints that the site and surrounding area afford;
o PPAN R IX R S AR K Ik
+  Evaluating the potential for a sustainable approach to devel- I 17
oping Gaoming’s new central district as a model water city;
o MR DA RN K S ok LR ) 5k
«  Establishing a process for creating design ideas and guide- TR H B P kA
lines for planning a city with water and hydrology as the B8k,
unifying elements;

o R BRTHRRIELE

: : : o RHZFRERRRIER, Jf
*  Producing sets of design and planning prototypes and ty- IR T X

pologies and reporting on the options for Gaoming District;

+  Generating design and planning concepts;

o IR ITRRIE AT IR RS 15

» Getting feedback and debriefing through public presenta-
tions and reports.
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1. Composition of the studio

Students with a multitude of backgrounds were selected to
participate in the studio based on a competitive application
process; the group chosen includes planners, urban designers,
and architects with many different interests.

2. Site visit
3. Charrette in Gaoming and presentation

4. Inventory and analysis

The initial inventory and analysis was intended to provide an
understanding of the composite patterns and processes of the
natural and man-made systems; to assess the opportunities
and constraints (challenges); and to generate planning and
design concepts which will aid in transforming the site into an
urban place.

5. Prototypes
Students also explored similar cases in which cities successfully
and innovatively addressed the issues at hand.

6. Personal abstraction and projection

As a self-reflective exercise, students paused midway through
the process to present a variety of visions for Gaoming and
to explain their ideas in relation to one or several of the site’s
major issues such as waterfront development, the distribution
and location of land uses, streets and blocks, integration of
natural systems, and the preservation of existing villages.
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7. %\%?Efjrdﬁi&i,’v?iﬁ)ﬁﬁgi& ’ 7. Overall plan and suggested design investigations
HTPE R R v T A Ay ) 4 The master site plans prepared for the midterm review explored

i 7JLR *%ﬂtﬂi%i%@%?f%%:i alternative planning scenarios and presented potential options to
T BT PSR = 2 the client. This reflected three specific levels of decision-making:
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3) FRAAE X R, Rt
i 5 R P DX 40

(1) Planning context and preferred scenario: the overall
context at a regional and city scale and the basis for a
preferred plan,

(2) Aproposed master plan for the site, and

(3) Anillustrative neighborhood plan that provides details for a
specific land use area.

8. 7E iy W A Hh AT A A RS

Hi 252 8. Midterm review in Gaoming and additional site visits

L s o 9. Development of Design and Planning Typologies
9. BERIBLRIZEIL G P : 2 Il

T AR5 G MY B = AR DU 328
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s, R

The final stage of work created specific typologies for design
and planning along the following themes: water (hydrology)
transportation and land use, density and form, civic centers,
and villages.

= ETB =l 27 B oA
10 SRYITIACHE Jidit 10. Review with the Mayor of Gaoming and city officials

11 AZEBL AR R

11. Revisions and report production

A ﬁa '—;
12. H&ERER 12. Exhibition of project

13. fEm IO S

13. Presentation of project in Gaoming
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THE REPORT
R

The remaining sections of this report detail the context of this
project and the team’s proposals. It describes the issues to be
addressed in the planning and design of Gaoming and presents
the investigations and proposals for the area that were prepared
by the students. It is organized into four sections:

Section I: First Impressions
Section lI: Context

Section lll: Planning Frameworks
Re-Building the Urban Canal
Balancing Urban Growth

The Maturing City

The Network City Gaoming

A Healthy Gaoming

Section IV: Design and Planning Typologies

This section outlines specific interventions within the study site.
It illustrates prototypical typologies for design implementations
such as water, transportation and land use, and civic centers.
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EXECUTIVE SUMMARY
ZRET N

Gaoming, a rapidly growing district in the corner of the Pearl
River Delta, is on the cusp of establishing itself as a large city
in the Foshan region, with the population expected to double in
the next decade. However, this growth must be environmentally,
economically, and socially sustainable to ensure that the district
continues to prosper in the years to come.

This report documents the challenges and opportunities that lie
ahead for Gaoming District, with specific attention to strategies
and actions that can help to lay the groundwork for a vibrant new
city in the decades to come.

Specifically, the report stresses the following points:

Water and Hydrology

«  Water resources must be sheltered from pollution and in-
tegrated into new development to protect Gaoming’s flood
plain for future residents.

Waterfront Development

+  Waterfront development should enhance access to the
water for Gaoming’s residents and leverage the rivers and
canals as resources and catalysts for new development and

community-building efforts.

Civic Center

«  Anew civic center for Gaoming should link the existing city
to the new development and provide a focal point for civic
life in the region in the years to come.
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Villages, Housing, and Urban Form

+  New housing development should concentrate high- and
medium-density development along transit while integrating
residential and commercial uses to create a vibrant, livable
city. Existing villages should be integrated into the new ur-
ban fabric to preserve cultural relevancy and allow residents
to transition peacefully from the old to the new.

Transportation, Streets, and Land Use

+ Integrated transportation and land use planning can en-
sure that new development in Gaoming provides housing,
employment, and leisure space for the growing population
while enhancing mobility for all by establishing transit
connections, well-designed street patterns, and community
connections.

Parks and Open Space

«  Gaoming must designate land for open space now, while
the planning process is still underway; parks, waterways,
and other natural resources should be protected before
development begins.
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FIRST IMPRESSIONS
F—HIR

We arrived in Gaoming after several days of travel through
Hong Kong, Shenzhen, and Foshan. As we moved further into
the Pearl River Delta our perspective narrowed and became
more local. Our first introduction to the PRD was in Hong Kong
during a meeting at the University of Hong Kong where we
learned about macro level impacts on the region. It was here
that we first began thinking of the role the PRD plays in greater
China; the “industrial seat” of the country was booming in many
ways and growing rapidly. We also learned about the impact of
such growth--the environmental effects of these industries on
air and water quality was a subject that would be addressed in
the coming meetings with the planners in Foshan and Gaoming.
We traveled by train from Hong Kong to mainland China and
arrived in the vibrant city of Shenzhen. Our stay was brief, but
informative. We met with city planners and learned about the
success of the city’s rapid development--and even rode on the
new high speed underground metro line. Our travels took us to
Guangzhou and Foshan next and it was during these visits that
we began to understand our task more clearly. The planners
presented us with large scale models of the regional hub of
Foshan, described how Gaoming fit into the regional plans, and
also presented us with the products of a design competition. In
all, the meetings leading up to our work in Gaoming were semi-
nal in shaping our first impressions of the region. Through these
conversations, we were able to focus on four areas of explora-
tion: regional context, waterfront, street network, and housing.
Our first task would be to get a feel for the existing conditions.
In the following chapter, we detail our first impressions of the
regional context, waterfront, street network, and housing.
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REGIONAL CONTEXT
X AT

Gaoming — because of its privileged location and abundant
nature — has the opportunity to be a new manufacturing base
in the Pearl River Delta (PRD). With thoughtful development,
it can also be the driving force of the West River region.

The geographic proximity to the large industrial pole of Foshan
City makes Gaoming a very attractive location for new indus-
tries. According to existing plans, Gaoming will soon be served
by diverse arterial roads offering connectivity to the surround-
ing cities. Gaoming should also plan to use these roads and
other new ways to provide public transportation at the same
metropolitan scale.

Public transportation should also be employed to organize
the new development of the city. The coordination between
corridors of dedicated lines for buses, for example, should
coincide with the denser areas of new development. This
strategy, called Integrated Land Use Transportation Planning,
allows for coherent concentration of population and commercial
activity where the public transportation is more efficient. Moving
away from the served corridors, the density becomes lower.
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Probably the most striking feature of the city is its landscape,
with abundant water throughout the territory both from the riv-
ers (West River, Xiuli River and other streams) and from the
innumerable fishponds. Gaoming should make use of the
plentiful water resource, which can be very attractive for the
urban organization of new developments. The river edges
should be explored in the form of continuous green space and
also by programming the waterfront with diverse activities. The
concern about the water quality is then posed, given the notori-
ous air pollution in the PRD region. The hope is that strategic
policies will be coordinated through different governmental
instances, in order to recover and maintain the water quality
from areas further up the West River.

If the river water depends mostly on an efficient regional coor-
dination, the city of Gaoming should employ advanced ecologi-
cal techniques for the management of storm water and waste
water. Two advanced techniques are dedicated wetlands and
constructed swales, for example.

The theme of technology producing an ecological city can be
attractive to new industries in the PRD that are essentially con-
cerned with the environment. Gaoming can become a pole of

green industries, a city engaged in the preservation of the natu- ~

ral resources and also in the quality of life of its population.

In that sense, all the above mentioned development strategies | :

should be complemented by a strong educational system. If
fast-paced industrialization is the most likely scenario for
Gaoming in the next following years, the city should have a
long term strategy of education in order to avoid the depression
that many industrial cities in developed countries now face.

Gaoming has the opportunity to become a model of sustain-
able city for the PRD region. The city already benefits from an
abundance of natural resources. What Gaoming needs is the
exploration of development strategies that will protect its beau-
tiful landscape. It needs intelligent development approaches
that incorporate environmental and human resources, such as
integrated land use transportation planning, metropolitan con-
nectivity, coordinated water policy, ecological water treatment,
and educational systems. The combination of unique nature,
strategic location in the PRD and smart planning development
will be the key to a successful Gaoming.

figure 1: Water Resources in Gaoming
K1 ml K B

figure 2: Foshan Metropolitan Area
B2 B KA R Vs

figure 3: Fishponds in Gaoming
B3 Wtk

RESEARCH THROUGH DESIGN: First Impressions
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figure 4: Integrated Land Use Transportation
Typical Section

. ¢
figure 8: Infiltration Swale in Melbourne,
Australia
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figure 9: Diagram of Strategy for Gaoming
K9 W] R S
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STREETS AND TRANSPORTATION

i 5 A

The studio’s initial reaction was that Gaoming already con-
tained many of the design solutions for future streets and
transportation. Gaoming’s urban context and natural assets
today thus served as points of departure for the streets and
transportation research, analysis and recommendations. Aug-
mented by lessons learned from around the world, Gaoming is
now in a fortunate position to maintain present day mobility and
accessibility even as its population begins to soar.

But the time to act is now. Transportation infrastructure makes
a lasting impact on urban development. It is therefore critical
to think about how streets and transportation can preserve cur-
rent mobility, prevent congestion and enhance future mobility.
Planning for adaptability now, before the Gaoming central area
is developed, makes the most economic and environmental
sense for Gaoming, its people and landscape.

This section summarizes the transportation and street elements
Gaoming may wish to preserve and enhance. It also discusses
elements Gaoming would like to prevent and preempt, many of
which we have heard from the officials in Foshan and Gaoming
themselves. Four areas of recommendations and avenues of
exploration are thus suggested to acheive these goals: street
network, street typology, adaptability and water networks.
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WATER AND STREET NETWORKS

Gaoming’s water features have tremendous design and
practical implications for transportatoin in Gaoming and the
site. While water poses engineering challenges, Gaoming’s
abundance of water resources also present tremendous op-
portunity. The West River, the Xiu Li river and its extensive
canal network can serve as defining features and enhance-
ments to the the transportation system and streets in the
Gaoming Central Area.

As a Model Water City, Gaoming can truly be a model
through the innovative integration of open space, water
networks and street. Individual streets can intersect with
water through canals, open spaces and riverwalks. The wa-
ter features will enhance real estate values while providing
the added environmental benefits of reducing stormwater
run-off and cooling the district.

STREET LIFE

Gaoming also has a vibrant and diverse street life. With
night markets, large sidewalks and a variety of business
and retail throughout downtown, many elements of a rich
and lively city are already contained within Gaoming. The
question then is how to build such vitality and enhance it as
Gaoming expands.

BIL e T O S s g (KB A . AT
N BATH . BB BEFERI AR
AR

figure 1: the vibrant street life with a mix of pedestrians, bicycles,
motorcycles, motorcycle taxis and automobiles in downtown
Gaoming.

RESEARCH THROUGH DESIGN: First Impressions
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figure 2: the hierarchy of streets in Gaoming and
other cities is important for transportation functions
in downtown. This variability should be taken into
account in planning the Gaoming Central Area.

STREET VARIATION AND ADAPTABILITY

The variation in street types of downtown Gaoming is one way
to maintain this vitality. Different street types serve different
uses, provide different commercial and residential spaces, and

help meet the diverse needs of any city. Like all cities, down-

town Gaoming thrives on diversity and its streets differentiate
over time. A challenge in designing the Gaoming Central Area
is how to enable this diversity and allow for such change from
the beginning. One way to accommodate urban diversity is
through varying street sizes and types. The relationships of
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different street widths, street landscaping, sidewalk amenities,
parking treatments and travel patterns with land uses are natu-
ral processes which occur over time - but they are also critical
to how we plan and expand today. For example, since pedes-
trian access is so crucial to downtown Gaoming today, it is
critical to maintain measures that preserve pedestrian access
and mobility in the short and long term of the Gaoming Central
Area. Large sidewalks, parking, and clustered development
may be necessary today, while transit rights of way, vertical
growth and pedestrian malls may be most appropriate in the
future. The street hierarchy and typology are thus critical to
this report.

Adaptability of these streets is therefore just as important as
their diversity from the outset. The phasing of streets is there-
fore just as important as the phasing of development. New
streets must be considered in their present day terms, but must
also be planned to accommodate future needs and changes.

£ o 4 4

figure 3: street Adaptability: Streets should be designed to adapt to future needs. Above, a median designed for the
short term can become a rapid transit right-of-way in the long term.
Bl 3. Brii& NV rk: A sk B i) UG N AR MR R TF 2. B, i o ) 30 1) 23 B b s R

AT RATT AR Ry A APk T
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figure 4: the chance to plan the future is now. Development and
streets in the Gaoming Central Area are still being planned. Above,
the arterial extending north from downtown Gaoming through the
Central Area.

STREET NETWORK

Putting it all together, we considered Gaoming’s current
street layout and possibilities for future networks of streets as
Gaoming expands. The existing street network of Gaoming - a
connected grid system - allows for multiple transportation op-
tions. Gaoming’s existing street hierarchy provides the starting
point for integrating land use and transportation planning in the
future. Gaoming has a unique opportunity to lay out a new
street network, hierarchy, and typology which, coordinated with
land use plans and design elements, can enhance existing
natural features, economic growth and the future generations
of Gaoming.
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RIVERFRONT
TR HE X

RIVERFRONT AS AN OPPORTUNITY FOR GREEN
DEVELOPMENT IN GAOMING

Gaoming’s location along the West River, a branch of the Pearl
River, provides a unique opportunity for green developments.
Based on the available resources, Gaoming’s current vision as
a Capital City with Forest Hills (Shanlin Shuidu, 1L k7K #) is a
good strategy for the city. Many of the current positive develop-
ment practices should be preserved and continued, while green
developments should pay special attention to Gaoming’s most
precious asset: the riverfront of the West River.

Green developments foster a sustainable future for Gaoming
while allowing continued urban growth and improvement on
GDP. In addition, green physical development along the riv-
erfront provides unique opportunities to construct harmonious
social relations by designing better civic spaces that encourage
social encounters and interactions. The new green develop-
ment will reconnect Gaoming with the West River, the cradle
that has nurtured Gaoming from the very beginning.

OPPORTUNITIES AND CHALLENGES

There are presently many valuable opportunities which Gaom-
ing’s future green development could utilize:

RESEARCH THROUGH DESIGN: First Impressions
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Scenic riverfront

Situated upstream on the West River, Gaoming’s riverfront is
surrounded by attractive natural scenes. The water quality is
relatively good, offering valuable opportunities for human inter-
actions with the water.

Water Transportation Links

The West River and the dense waterway network in the area
are a valuable asset for transportation, tourism, production,
dwelling, and a wide range of other functions.

Local history

Gaoming has a distinctive history with its environment, espe-
cially with water. Fish ponds and waterfront villages document
memorable local water culture from the early history of the
town.

Existing open space

There is currently an open space system in Gaoming that is
composed of rolling hills, canal fronts, linear parks, plazas, and
riverfront. This system provides a good foundation for future
open space development.

Similar to other rapidly developing areas, Gaoming is also fac-
ing some challenges:

Steep edge

The 10-meter tall dike currently cuts off the city from meaning-
ful interactions with the West River. The steep edge of the dike
largely discourages casual uses.
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figure 2: surface parking of a
stadium covered with grass, al-
lowing higher permeability for
storm water.

B2 AR 1B 15 2 3 ]
i, DRk g iE .

figure 3: extensive local fish ponds and water
network are a part of the rich local physical
and cultural history.
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figure 4: Development pattern is informed by local hydrologi-
cal conditions.
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Pollution: Rapid growth of local industries is a potential chal-
lenge for the local environment, especially the industries emit-
ting untreated water directly into the local water system.

GREEN DEVELOPMENT:

Eco-tourism

Gaoming could consider taking advantage of its natural beauty
through ecotourism—a strategy that fulfills multiple targets, im-
proving local economy, raising natural preservation awareness,
and protecting the environment. Ecotourism fits Gaoming’s
overall position of “Water Capital with Forest Hills” for green
development. Gaoming's current exploration of ecotourism
should be encouraged, such as its tourism development on
Zhangmo Shan, Agruciltural Ecogarden, Linnan Jiuzhaigou.

Water Resources

As Gaoming’s objective is to become a “Water Capital with
Forest Hills,” water resources should be one of its major goals
for green development. This means it does not only focus on
conventional practices like water use reduction or water pol-
lution prevention, but also on more creative measures. For
instance, the integration of open space system with the urban
fabric increases the urban surface’s permeability, thus reduc-
ing the amount of polluted storm water directly running into
streams and rivers.

Furthermore, urban design should also reflect and respond to
local hydrological conditions, allowing a systematic develop-
ment of effective drainage patterns, minimizing storm drainage
run-off, and replenishing ground water.
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figure 5: various designs to foster a diverse and intimate relation
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figure 6: the multi-functional “Em-
erald Necklace” in Boston has
been continuously improved over
the centuries.
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figure 7: annual charity rubber ‘Duck MMM =S HN =
Race” attracts people in Singapore o
to the Boat Quay waterfront.
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© Singapore Urban Redevelopment Authority, Shaping Singapore: A Pictorial Journey
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Public Open Space

Green development relies on the integration of a well-designed
public open space system, which helps both the environment
and the wellbeing of the people. The pressure from rapid de-
velopment would lead to high demand in land. Although fully
developing all available land might be economically compelling,
a public open space system is an integral part of Gaoming’s
sustainable future for decades to come. For instance, the well-
known Emerald Necklace open-space system in Boston is a
result of continuous improvements through centuries. This sys-
tem has been transformed from a simple open-space reserve
to a multi-functional open space system for natural preserva-
tion, flood control, and leisure functions.

The rich local cultural history should also be incorporated into
the development of the open space system, which could help
extend and enrich the local water culture. For instance, the
preservation and transformation of the current ji-tang (3&3¥)
agricultural practices could lead to ecotourism. The develop-
ment of riverfronts with open space for boat markets could
reinvent the long-gone boat merchants scenes of the past.

Lastly, the treatment of the water edge, especially the dike,
could become inviting for public gathering and daily socializing.
A soft edge with various spatial options provides flexibility for
different uses.

Creating an Integrated Edge

A successful development along the West River waterfront ul-
timately demands an integrated edge. The fulfillment of green
developments necessitates these various complementary
systems working together. For instance, the development of
transportation along the riverfront should incorporate the inter-
connections between various transportation modes (bus, water
taxi, pedestrian pathways, etc.) and the space along the water
edge. The clustering of various functions and programming
should work cohesively while each node along the edge retain-
ing its uniqueness within these integrated programs.
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HOUSING, DENSITY & LAND USE

P, AR

Upon site investigation in Gaoming, many intriguing aspects
of the local culture emerge which should take priority in design
of the extension of the city. Walking through the existing con-
text, one experiences many diverse social activities including:
singing and dancing in the park, jogging, Tai-Chi, fishing and
farming along the coast and various other activities among
the streets, including formal and informal markets. There also
exists a mix of street performers, operating in any available
open space, singing and dancing, bringing crowds of people all
around them. The street life in Gaoming is alive and buzzing,
and it may be said that this is a direct result of the tendency of
Gaoming residents to look toward the streets and shops as an
opportunity for social interaction.

Taking this observation into serious consideration, it is neces-
sary to positively integrate this existing social culture into the
new urban fabric and provide appropriate open space for these
conditions. Therefore, our team explored the opportunity of
scattering small green spaces throughout the city rather than
allocating one only specific site for a large open space. Poten-
tially, the new city of Gaoming could offer the same intensity of
street life if open space is consistently provided within walking
distance of any given point within the fabric. These smaller,
evenly dispersed open spaces prove may be a better alterna-
tive, in that they provide inhabitants of the city with an intimate
park setting within their neighborhood.
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MAJOR / MINOR STREETS

Noticing that street life is an essential part of the city’s culture,
we proposed to provide an urban fabric that is sensitive to the
human scale of pedestrian and cyclist. This may be achieved
by creating a grid system of varying street widths and traffic
densities. Therefore, major streets would be established as
main retail and commercial streets, and the inner streets could
decrease in scale, sometimes restricted only to pedestrian
use. Understanding the rainy climate of the region, these ma-
jor streets could have cantilevered overhangs, as we observed
of many of Goaming’s existing typologies, or alternatively could
be arcaded; both would shield the pedestrian from weather.
Another aspect of the street network that we took note of was
the somewhat chaotic interaction between pedestrian, motorist,
and cyclist. This struck us as a very dangerous condition that
hinders the sense of security for the pedestrian. Therefore, we
recommend that a more integrated system of traffic coordina-
tion be investigated for the new areas of the city.

HOUSING TYPOLOGIES

After observing the existing typologies within the city, we felt
that there are three major housing classifications in Gaoming.
These are: dormitories, mixed income, and luxury housing. A
diverse range of use throughout the city is important in order to
provide a dynamic environment, one comfortable to many dif-
ferent users; therefore, each of these could housing typologies
could perhaps be mixed together. Their adjacency would allow
for a cohesive city, one that does not create sections of lower
income residents.

PRESERVATION

On our site visit, we realized that the existing rural villages
make up a large minority of the existing landscape, and
therefore we feel that it is important for the city of Gaoming to
selectively preserve some of these villages in order to salvage
an aspect of the city’s history. These preserved villages could
potentially become areas of adaptive re-use, where they could
emulate the Shanghai model of Xintiandi by housing retail and
dining spaces

ABETHEWTSE: 25— BN

figure 1: sketch of open space within the
housing block

Bl 2. g RIgE R s A ]

figure 2: wide sidewalk in Gaoming taken
over as motorcycle parking area
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figure 3: sample block typology with various scales of integrated
open space.
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figures 4 and 5: existing landscape as potential for urbanized open
spaces
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EQUITY / CULTURE A /%1&: N o
Noticing that the city is a mix of diverse users, we felt that the %gﬁgggﬁﬁg ;’E;@]E ﬂ;%’ ;JE
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that provides units geared towards a wide range of incomes.
Taking this mix as a sign of the social tendencies of the resi-

figures 6 and 7: current Land Use plan and
study of occupying superblocks
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SITE ANALYSIS
S HR BT

We performed an inventory and analysis exercise to gain an
understanding of the composite patterns and processes of the
natural and man-made systems, to assess the opportunities
and constraints (challenges) of the site, and to generate plan-
ning and design concepts which would aid in transforming the
site into an urban place.

Using the available data (satellite imagery, GIS, CADD, imag-
es, reports, observations, etc.) the class investigated, analyzed
and evaluated the factors of seven analysis topics of the site
and the proposed development, including: hydrology, land use,
waterfront, villages, street networks, open space, and hous-

ing.

Each team generated a list of impacts and possibilities of
each topic as it relates to the development; created inventory/
analysis maps and diagrams using the base maps provided;
developed constraints and opportunities for each particular
topic; and generated a list of planning and design principles.
Teams also chose case studies which represent successes and
innovations or failures to provide model lessons in developing
typologies for Gaoming. The following provides an overview of
these inventories and analyses.
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LAND USE & TRANSPORTATION

LA AR

Our group analyzed the structure of planning in China in order
to understand the contexts and dynamics of development prac-
tice. During the analysis, we started to understand the overall
planning sequence and explored the difference between cen-
tral and local governments in the process of land use planning.
The central government emphasizes more socio-economic
and environmental control, whereas the local governments
focus more on economic developments. The roadmap for local
planning agencies is based on the five year plan by the central
government, with which local planning bodies are required to
comply.

We also examined the taxation structure of the local govern-
ments and concluded that the current taxation system for de-
velopment (based upon negotiations among different levels of
local governments) might invite corruption. However, since we
are not fully aware of the planning context in China, our analy-
sis should be only regarded as our own judgment.

The overall site contexts, such as the length of waterfront and
the site area, were analyzed in order to have a sense of scale.
We looked at how much density would be built given a gross
residential designation by the city of Gaoming. We projected
population growth based on the changes in density and looked
at increases in the number of people per hectare. We also
analyzed the current urban infrastructure by investigating the
networks of the main existing arterial roads and civic nodes.
By overlaying a one kilometer buffer around them, we realized
there were some relationships between nodes and transpor-
tation routes. We concluded that transportation would be an
important aspect of Gaoming’s growth, since hospitals, civic
centers, markets, and port areas were linked by two major road
axes.
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figure 3: Planning Function Analysis
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Income and business taxes are negli-
gible, and all development taxes are paid
to Foshan Central District.

We think this situation leads to incon-
sistent revenue generation and many
opportunities for corruption.
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SITE CONTEXT & DATA

Total Area: 1200 hectares (12 km?)
Waterfront: 6,000 linear meters (6 km)

Other Canals: 11,500 linear meters (11.5 km)
Population: 250,000

Economy: Agriculture

Transportation: bicycle Bus system

Projected population: 500,000 people
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figure 6: Population Histogram
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figure 7: Population Projection
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figure 5: Residential Areas

figure 8: Existing Land Use Plan
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We found most places of employment, shopping, and other
non-residential destinations are close to the arterial roads. The
buffer shows a 2 km radius around the arterial roads and 1 km
radius around the civic nodes. This gives us both a good indi-
cation of land uses, as well as a better sense of block sizes. We
realized some blocks appear to be 1 km long, quite different
from block configurations of the West. Through field trips we
found that currently, employment and activities are revolving
around the civic nodes.
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HYDROLOGY
IK IR,

Water constitutes one of the most important resources for
sustainable development in Gaoming. The richness, diversity,
and history of water bodies provide enormous opportunities
for Gaoming. However, the city’s rapid urban development is
endangering water quality and separating water from human
activities. One of our major tasks is to seek a sustainable way
to develop Gaoming, ensuring economic growth while protect-
ing its water resource and promoting water economy.
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HISTORICAL CONTEXTS

Gaoming’s rivers, canals and fish ponds did not always ap-
pear as we see them today. In fact, 1000 years ago, this site
was entirely under water. The site, like most of the Pearl River
Delta, was created after centuries of silt accumulation; diking
and rice culture transformed an estuary into todays PRD. In
the first millennium b.c.e., as farmers increasingly converted
forests into farms in the hills north of the Pearl River, they
increased the river’s silt load. While some silt accumulated
around islands, monsoonal rains washed the silt into rivers
which overflowed and distributed it throughout the lowlands.
Increasing settlement of the river valleys in the Song Dynasty
brought northern rice paddy culture to the estuary. Dikes in-
tended to create rice paddies transformed the landscape.

This system of levies and silt runoff created the West River and
PRD as we know them today. Figure 1 shows that the location
of the west river levy was established in 996, to be rebuilt a
number of times in the centuries since.
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More recently, the paddies have evolved into more lucrative
fish ponds. Each evolution of land in Gaoming has taken el-
ements from its past. Just as today’s fish ponds, roads and
development are shaped by the rice paddies that came before
them, the next wave of development will be shaped by the
canals, ponds, villages and river that we see today. This has
made economic and environmental sense for hundreds of
years. Now, as we re-design these fish ponds and lands for
urban use, we must consider the natural elements which make
the most economic and environmental sense for the centuries
to follow.

THE DIVERSITY OF WATER FORMS

Gaoming has a diverse water system, including rivers, canals,
fish ponds, wetlands, and swamps. These water bodies are dis-
tributed throughout Gaoming, have different shapes and sizes,
and assume multiple ecological and economic functions.
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West River

The West River provides a huge amount of clean water, bol-
stering regional sustainable development. Water quality in
the West River is the best of all rivers in the region, reaching
Grade 2 in National Surface Water Standards. The annual flow
of West River ranks second in China and is five times that of
the North River and 10 times that of the East River. More than
40 million people rely on East River as a source of water, in-
cluding the populations of Hongkong, Guangzhou, Shenzhen,
and Huizhou. The government plans to transfer water from the
West River to meet these areas’ increasing need for water. Pre-
serving water quality of the West River is not only important for
Gaoming but also essential for the Pearl River Delta.

Rivers and Canals

15 rivers/canals run through Gaoming and connect it to the
West River. Current and future urban centers of Gaoming are
bounded by rivers - Xiuli River on the North and West, Cangji-
ang River on the South, and West River on the East.

Fish Ponds

Fish ponds are a unique characteristic of the Pearl River Delta.
They feature the traditional sustainable agriculture practices,
icluding a closed ecological cycle, no pollution discharged to
the nature, and the minimization of foreign inputs. Fish ponds
are declining and farmers are changing their practices due to
economic growth and urban expansion.

Waterfront

Gaoming has plenty of waterfront and riverfront areas. And
these waterfront and riverfront are diverse in scale, from the
West River waterfront (hundreds of meters) to the Xiuli Riv-
erfront (dozens of meters). They're also diverse in usage;
waterfronts are part of urban centers, rural areas, and histori-
cal districts. Intimate waterfronts would attract more economic,
recreational and cultural activities.

WATER TRANSPORTATION

The water network provides Gaoming with water transportation
alternatives. Gaoming is connected by the West River to Hon-
gkong, Guangzhou, Macau, and other cities. The inner river
network, if connected, could bring tourists and residents to the
city center and provide recreation and transportation.
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figure 6: West River [ 6 : PHYL

figure 7: waterfront /47 : /K%

figure 8: water transport and industry P& 8 : /KigiEHF Tk
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CONSTRAINTS

Water Pollution

Rapid urban development exerts great pressures on water
systems. Industrial and population growth increase water
consumption and pollution discharge. Construction of pollu-
tion treatment facilities does not keep up with pollution growth.
Increasing impervious areas decreases the ground’s natural
capacity to mitigate pollution and increases stormwater runoff.
Eco-industries and eco-industrial parks have not been incor-
porated.

Segmentation of Water System

Many rivers/canals are segmented and obstructed by human
activities or sedimentation. The floodgates cut the connection
of rivers/canals to West River. The Xiuli River is interrupted by
fish farm facilities and sedimentation. The segmentation of the
water system decreases the ecological capacity (natural reme-
diation and flood control), natural amenities, and recreational
opportunities of the water resources.

The Decline of Water Diversity

Fish ponds and swamps in urban edges are being filled or cov-
ered for infrastructure and real estate development. The river
beds and banks are paved and losing natural beauty.

Separation of Water System

Water is separated from human activities. Residents and tour-
ists have limited opportunities to appreciate water, due to the
flood control systems (levies and dikes), and lack of public ac-
cess to waterfronts and trails along rivers.
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figure 9: factories close to Gaoming Bridge in Gaoming

figure 12: Unaccessiable waterfront in West River
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STREETS
i

STREET NETWORKS AND CONNECTIONS

Streets are the primary urban components of any city. As Jane
Jacobs has pointed out, urbanism is the synthesis of the move-
ment through various trades performed by humans. Streets
act as the major career of people, and thus shape city forms.
There are many theories of how people move through the cit-
ies. The controversial Kevin Lynch has argued that thismove-
ment and navigation are guided by the visual and cultural land-
marks in the city. There is also a common assumption that key
activities can be located relatively independently of any spatial
pattern. Although layout plays an integral role in defining the
edges of the neighborhoods, the urban mediums of accessibil-
ity (i.e. streets) are the most important tool in defining the urban
form.The various historic examples of streets proide an intrigu-
ing model for corridors of future cities. The linear character of
the street, with all possible urban punctuations (i.e. squares,
plazas, open greens), have been responsible for diagramming
the overall form of the City. They are intercepted by further
circulation network systems to provide an intricate labyrinth of
movement arteries and traffic flows. Though there are various
physical aspects of the land, topography, and human interven-
tion that determine the overall city structure, the study of the
linear phenomena of streets demands exploration.
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Streets in traditional Chinese Cities hold a unique importance
in the determination of city form. The 21st century has seen
the haphazard growth of the cities imposing continuous
pressures on the available resources. It is important to study
the basic metabolism of the future linear city where one deals
with the rapid growth in the transportation networks and their
related urban pressures. In the future, city streets need to be
designed to cater to a host of contemporary issues, whether
they are related to macro level planning problems or micro
level landuse patterns
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figure 6: Street character and heirarchy
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Macro level of street networks for the designed cities develop
on the basis of many issues like topography, population, and
comfortable walking distances within neighborhoods. Different
street grids allow variance in the movement patterns and the
basic civic structure of the city. To a certain extent, it also de-
cides the future growth patterns of the city.

For example, the radial pattern of the streets creates district
nodes at the center, allowing outward increases in the periph-
eral boundaries. The grid system as it exists in many American
cities favors easy traffic movements and efficient infrastructure.
Topography and other natural features on the site also play an
integral role in the street layout. Gaoming is one of the sites
that is defined by a plethora of natural features like mountains,
river, canals, water ponds, and forests, which need to be ad-
dressed while the street pattern is laid out. Although the street
characteristics vary from city to city, it is worth looking at how
the various patterns of the known cities relate to the site in
focus. Figures 2-5 show the superimposed layers of street pat-
terns from other cities which provide an opportunity to under-
stand the scale of the urban fabric.

figure 7: Natural canals,Section
K7 ARUKIE, i

figure 8: Natural canal integrated with streets,section
Kl 8. AMRKIESHERS, Bl

figure 9: Natural canals integrated with streets
K9: ARKESEHERES

figure 10: Natural canals and open space,section
BI1 0. BARKIESIFSE, B
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figure 11: Delhi region with preexisting villages
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figure 14: Lutyen’s plan with exisiting villages and ponds
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figure 13: Delhi - The evolution of seven cities (source: A. Singh)
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figure 15: Lutyens’s plan highlighting view axis
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CASE STUDY ONE: DELHI, INDIA

Water is the prime determinant of sustainability for any
region.Cities have evoloved and died on the basis of water
availability. Delhi is yet another city which sprung up along the
river Yamuna, and continues to thrive with the population of 13
million.

Initially, several villages marked their footprints along the
river, which created a triangular peninsula with a river on the
east and Aravalli ridge on the west. The triangular plane had
a well-estabilished water network of fresh water canals and
Bawalis (water ponds) which attracted various settlements to
grow along them. Finally, the Lutyens plan in 1947 projected
another idea of city planning, which in many ways cared for the
exisiting nature of water drainage and natural topography of
the region.

The new layers of streets in the Lutyen’s plan incorporated
ancient villages and forts which later became the focus of the
city’s beautiful resources. The new boulevards connected new
and old city centers creating interesting junctions and public
spaces.
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figure 16: Lutyens’s grid with water channels,Source-
Source: The New Delhi Plan,Danny Cherian
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figure 17: Lutyens’s plan,
Source-The New Delhi Plan,Danny Cherian
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figure 18: Character Streets,ZhouZhuang,City of Canals

figure 21: Character Streets,Hong Kong Mid levels figure 23: Street Section,ZhouZhuan
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figure 1: Housing in Gaoming
K1e fEm s
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HOUSING
(50

With Gaoming growing at an unprecedented pace, housing
construction will constitute a majority of new urban develop-
ment. The focus of this analysis is to understand the roots of
current regional housing trends, as well as look for culturally
driven design innovations. Issues related to climate, econom-
ics, as well as cultural predispositions all shape the image
and typology of local Gaoming housing. The investigation of
smaller scaled elements, such as apartment layouts, shows
how individual environmental decisions shape macro-scaled
urban forms. By crossing various levels of scale, planners and
designers can better understand the consequences of living
units. Another perspective we investigated was the impact of
densities on the region. With 250,000 people moving into the
area, we studied various forms and interpretations of housing
densities. Currently, the new developments are following two
notable patterns: the contextual high-density apartment build-
ings and mid-density detached gated communities. These
models are leaving a significant impact on urban form. By
looking at other strategies and projecting multiple densities, we
hope to create more diversity in form and public space.

HOUSING TYPOLOGIES

Urban housing built in the middle to late twentieth-century is
rooted in Soviet-influenced socialist influences (Rowe, p283).
The forms are characterized by repetitive linear housing
blocks, divided by nondescript streets. The housing blocks
were roughly five to six stories high with a series of floor-
through apartments. The residential streets below were appro-
priated by for various activities, including laundry and parking.
These housing patterns, coupled with long-standing Chinese
traditions and superstitions, continue to develop in the more
market-driven housing projects. Through a series of culturally-
and economically-based decisions, one can trace the develop-
ment of this typology.
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A dominant housing typology in Gaoming is the “modular
block” building, characterized by a repeating apartment module
to create a “housing block” (see figure 4). The physical require-
ments for cross-ventilation translate through the urban-scale
development of the Chinese housing and remain a central
idea in the form of the city. The floor-through apartments allow
breezes to ventilate and cool the apartment during the hot and
humid sub-tropical months. A single access stair tower, acces-
sible by two apartments per floor, is a typical plan configuration.
This planning organization has a significant presence in the
skyline of Gaoming.

The limited access from individual stair towers in these linear
projects hampers the efficiency of an elevator. In anideal situa-
tion, an elevator would be required at every common lobby and
accessed by each apartment. However, a project with multiple
stair towers with limited access would need several elevators
for complete accessibility. As a result, many projects are built
without mechanized vertical circulation. At the same time the
maximum number of stories for a building without an elevator is
limited to seven floors. This leads to a single, consistent build-
ing height which creates a uniform image of the city.

One typological variation is the “point block” access tower.
These towers are often radial in plan and provide at least two
exposures for sunlight and ventilation. The projects often in-
corporate an elevator and are taller than the linear buildings.
During our field research, we observed many of the projects
applying a combination of the linear and single point access
buildings to compose the overall housing development. The
projects often provide a variety of open space for their resi-
dents with gardens and other manicured recreation spaces.

In addition to ventilation requirements, solar orientation plays
an integral role in the layout of the urban fabric. Defined in
traditional Chinese planning by Fung-Sui geomancers, the car-
dinal orientation allows for passive solar heating in the winter
and shading in the summer. By locating many of the stairs and
vertical core elements on the North side of building, the main
living spaces can be South-facing side. Combined with the

figure 2: Older Housing in Gaoming
Bl 2. #XHHER S

figure 3: Plan of new development in Gaoming
K3 fEm IR AR T R

repetitive slab buildings, Gaoming maintains a rigorous recti- figure 4: New development in Gaoming

linear urban pattern.

Source:

Bl 4. fER W EEIT A

Junhua, Lu, Peter G. Rowe, Zhang Jie ed. Modern Urban Housing in China 1840-2000. New York: Prestel, 2001.

Chen, Ke. Housing in the Special Economic Zones: A Preliminary Study of Housing Provision and Conditions in

Shenzhen. Hong Kong: Departement of Architecture, The Chinese University of Hong Kong, 1997.
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figure 5: Residential tower in Gaoming
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figure 7: Street-level retail at the base of development
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CHINESE HOUSING TYPOLOGY
Source: Housing in the Special Economic Zones:

A Preliminary Study of Housing Provision and Conditions in Shenzen,
Dpartment of Architecture: The Chinese University of Hong Kong, 1997
TYPICAL UNIT SITE PLAN
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Nangshui Estate: 518 p/ha ]
View of Typical Module
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Yuanling Estate: 650 p/ha " e l
View of Typical Module L e e
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HOUSING DENSITY by project

100 200

EICHLER HOMES
Architect: Ashen & Allen

300 400 500 600

Location: San Francisco Bay, USA

Density: 140 p/ha

,
"

B
R
Pasy
RS
4

MUHLEHALDE TERRACE HOUSING
Architect: Metron
Location: Umiken, Switzerland
Density: 87 p/ha

DENSITY

This is a visual scale of different housing densities around the
world. The projects were selected not only to demonstrate the
range of the density, but to address specific issues of ventila-
tion, solar orientation, communal open space, and vertical
circulation. The numbers included in this table are based on
the number of people per hectare by the project boundary. The
anticipated growth of Gaoming would require a net density of
861 people per hectare.
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BORNEO/SPORENBURG
Masterplan: West 8
Location: Amsterdam, the Netherlands
Density: 400 p/ha

NINGSHUI ESTATE
Location: Shenzhen, China
Density: 518 p/ha
(half scale)
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r-_,,-‘w-.f' o,
Density: 400 p/ha

Density: 200-300 p/ha

. N >
700 800 900 1000 1500 2000+
RUE DES SUISSES
Architect: Herzoz & de Meuron
Location: Paris, France
Density: 759 p/ha
% \“.
DE MEAUX

Architect: Renzo Piano Workshop
Location: Paris, France
Density: 1315 p/ha

LANGHAM COURT iy
Architect: Goody Clancy Architects By ¢ LOT LINE
Location: Boston, USA i, |
Density: 743 p/ha |

1 RUE DU CHEVALERET

Architect: Henri Ciriani

Location: Paris, France

Density: 1688 p/ha
YUANLING ESTATE
Location: Shenzhen, China

Density: 650 p/ha ONE HECTARE : 2.471 ACRES
(half scale) :100m x 100m
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HOUSING CASE STUDIES

FREE PARCELS: BORNEO 7 AMSTERDAM, THE NETHERLANDS

LANGHAM COURT BOSTON, USA

EICHLER HOMES CALIFORNIA, USA
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The 23-hectare Borneo/Sporenburg urban development on
the outskirts of Amsterdam maintains a density of 400 people/ 3
hectare. The typical low-rise, high density units are 16m deep,
9.5m high along the street. They are organized around an inter-
nal light-well, which provides both light and air in the compact
planning. The development also maintains a variety of project- |
based densities, ranging from less dense “townhomes” to the
more typical apartment buildings.

Also located in Borneo/Sporenburg, this project utilizes a variety

of apartment layouts to promote mixed family units. Again orga- ==

nized around a light well, the apartments let in light and breezes o T -'D_H—-
throughout the day. The street facade maintains a repetitious, — - — '—'_—?1
but intimately scaled rhythm. These units utilize adjacent street —_ - PR NS |1 N |
parking. | ' 2 l

Langham Court is a mixed-income, 84-unit housing complex ad- F FTRA
jacent to Downtown Boston. Its relationship to the existing street ~f T"
edges blends into the surrounding historic district. Historic ele- & s

AL ap.

ments are incorporated into the design to build upon the existing
neighborhood character. E
The interior courtyard allows sunlight into the interior units and —
hosts a variety of community driven events. Underground park-
ing is accessed through ramps at one end of the courtyard.

e
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-
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The Eichler Homes became popular in the 1950s and 1960s in
California for taking advantage of the mild climate of the region.
The houses would feature a central outdoor atrium which is both
an entrance garden and an organizer of the interior space (most
rooms face the courtyard). The garage was typically pulled into
the house structure, so to be less prominent from the street view.
The backyard was extensively landscaped to optimize its use.

RESEARCH THROUGH DESIGN: Site Analysis
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HOUSING CASE STUDIES

MUHLEHALDE TERRACE HOUSING UMIKEN, SWITZERLAND
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RUE DU CHEVALERET PARIS, FRANCE

DE MEAUX PARIS, FRANCE

RUE DES SUISSES PARIS, FRANCE
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The parallel rows of 3 bedroom, L-shaped patio houses are
organized on each side of a central stair. A funicular tram
connects a public entrance and parking at the bottom of the hill
with the dwellings at the top of the hill. The inclined elevator stops
at every 3rd level where there is a lobby in a two level structure.
This housing typology falls outside existing models for public or
social housing; this is expensive in situ concrete construction
suitable for middle income residents.

The main characteristic of this 9-story building that completes
the chamfered block of a block is the vertical circulation. The
elevators stop every two floors and serve a row of flat units and a
row of duplexes that feature a double height ceiling space at the
living room. The ground floor is used for retail stores along the
corner. The project also counts with two floors of underground
garage.

This courtyard group of 220 apartments is an infill project
responsive to the existing context. The height and alignment of
the neighboring buildings are respected and the new project is
divided into discreet elements that refer the original parcelization
of the block. The creation of an inner landscaped garden court is
derived from the typical block typology-solid along the street and
open space on the interior of the block.

Ly { s
e R B | i
B i o IR
RIS RS ey

oy

The project focuses on rebuilding the typical perimeter blocks of
Paris with the strategy to put the smaller flats in the infill buildings
and organize the family dwellings together in the garden area.
The infill buildings are built to the neighborhood height of 7
floors, while the interior slab is only 3 floors in height. The long
narrow block is designed as a free-standing element in a long
narrow garden and is protected with curving rolling wooden
blinds that are in sharp contrast to the folding metal blinds that
cover the facades of the street buildings.

I
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RESEARCH THROUGH DESIGN: Site Analysis 69



A = W &

figure 1: a village in the Gaoming building area
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VILLAGES
A

Given their location near the west river, many of the villages in
Gaoming represent a tradition of agriculture and water culture
which is quickly disappearing with the industrialization and
densification of the region. Rather than develop over the older
architecture in the city in the name of modernization, it may be
possible to use the village structures as a way of accentuating
and adding value to the city by adding a tasteful historical ele-
ment to new developments.

While the agricultural underpinnings of many of the existing vil-
lages may not be financially sustainable with rising land prices
and the opportunity cost of new development, the structures
and more personal scale of the villages can be incorporated
into the design of open space, retail areas, parks, or even
residential areas. There exist many cases where small ur-
ban villages have been successful in otherwise modern high
density environments around the world, some of which will be
highlighted in this section.

But while historical value is good for development, this study
makes a preliminary recommendation to preserve only build-
ings which show potential value for future developments. By
no means should preservation be the goal; instead, preserva-
tion should be pursued if it is in line with the goals of develop-
ment.

RESEARCH THROUGH DESIGN: Site Analysis
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figure 2: Satellite Photo with potential village redevelopment sites marked in red
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SITE ANALYSIS

The majority of village sites in Gaoming are dependent on
water as a source of livelihood. There are two main types of
villages here on the site. The first kind of village is surrounded
by agriculture or open space. The second kind of village serves
as a buffer between the city and agricultural land. Continued
urban expansion threatens the existence of villages on the
fringe, which currently occupy prime development sites; but,
loss of fishponds, small streams, or access to the river will
threaten the existence of all the villages. The satellite image
above indicates the current placement of the villages in regards
to the city.
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FUTURE PLANNED CONTEXT

As indicated by the future plan for the city, many of the villages
will be replaced by urban areas while others will be integrated
with green open space, or surrounded by the urban develop-
ment but not yet redeveloped. The villages will provide a stark
and historical contrast to the new industrialization of the area
and, where feasible, can provide a physical amenity to the city
if managed properly. The purpose of this report is to assess
the potential ways to reprogram select villages in order to maxi-
mize their value for the future design of Gaoming.

i SO - N

e el + S 5

figure 3: Map of potential future redeviopment plan and village context
Bl 3 : ARRAE R EIMRIFIA R 5%

LIMITATIONS OF REPROGRAMMING

One of the key problems facing village preservation is the
small size and density of villages. Because of their low den-
sity and the high cost of land in the city, they would be too
expensive to function as housing. Similarly, Gaoming, as an
industrial city, has very little outside tourism, and the villages
have limited marketability as historic sites. Without tourism
and housing options, there are limited roles villages can serve
for Gaoming. Given these current constraints, the following
case studies try to highlight adaptive reuse options avail-
able for village preservation in the region. These are:

+  Themed Retail
*  Local Cultural Attraction
+  Educational

RESEARCH THROUGH DESIGN: Site Analysis
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CASE STUDY 1:
KAMPONG AYER, BENGAR SERI BEGAWAN, BRUNEII
DARUSSALAM

Kampong Ayer, which means water village in Malay, is a village
located in the middle of the river on stilts, next to the capital of
Brunei, Bendar Seri Begawan. Brunei has a water culture simi-
lar to Guangdong province, and the Kampong Ayer has existed
in more or less its current form since 500 AD. Preservation of

the villages on the river have made them immune to develop- &

ment pressures on land, while also retaining their traditional
appeal for visitors from the city and abroad. The government
over the years has provided electricity, services, and schools
on stilts for the villagers in order to preserve the communities.
They remain one of the largest tourist attractions for the coun-
try today.

While this option may not be feasible for the much deeper
and faster flowing West River, there exist individual groups of
buildings within the city bounds which are similarly positioned
above fish ponds and other water bodies which demonstrate
potential applications for Gaoming.

CASE STUDY 2: XINTIANDI, SHANGHAI, CHINA

Xintiandi is a retail and entertainment haven in downtown
Shanghai which incorporates the original Shikumen architec-
ture of Shanghai at the beginning of the 20" century. Not all
of the original Shikumen housing was preserved; rather, the
developers of Xintiandi chose a small area of retail to develop
at a lower density than the surrounding built down town, and
incorporated the older architecture and scale into the new de-
sign. The area encompasses 2 blocks of housing. While this
is a small fraction of the original housing stock, it is enough to
create a strong signature for the area.

The preservation and redevelopment of the old housing, at
$58 million USD, is very expensive, but the potential returns on
investment are also high, with on site revenue of $8.7 million
USD per year, not including economic gains to the surrounding
retail area.
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figure 4: Brunei Kampong Ayer besides the
capital city Bengar Seri Begawan supplies
10% of the nation’s housingstock
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figure 5: Xintiandi and surrounding density
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figure 7: Xintiandi Shikumen house converted into a Starbucks,
adjacent to newer development
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figure 8: Traditional low end architecture converted into high end

modern establishments
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CASE STUDY 3:
SINGAPORE CHINA TOWN HISTORIC DISTRICT

In 1997, Singapore declared the China Town area a historic
district. Like Xintiandi, many traditional buildings and shop
areas were oriented for retail, thus creating a small, low den-
sity pedestrian-oriented market in the middle of a high density
downtown. The government took a more hands-on approach
in the redevelopment of this historic area by augmenting the
existing features with a more tourist-friendly approach. The city
installed ornamental lamps and light posts to demarcate areas
of the historic themed zones, as well as aesthetically inappro-
priate amusements such as an ‘historical’ roller coaster and an
over abundance of souvenir shops.

Unlike Xintiandi, the redevelopment of Singapore was both

a social and economic disappointment, one to which the
government eventually admitted failure. The lesson learned
here was that historic preservation and redevelopment, when
done in a way which is not sensitive to the market preferences,
may be worse than no active preservation effort.
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WATERFRONT
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+  Public Education On Pollution Source Control
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+  Guidelines

EiERs Ryl

«  Forms Of Development

KRR

+  Possibilities For Gaoming
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OPEN SPACE GUIDELINES

+  Provide public access and open space to and along the
waterfront

+  Protect natural ecology, vegetation, and aquatic habitat

*  Provide shoreline treatment to prevent erosion, protect
water quality and enhance public access appropriate to
community and environmental needs.

RECREATIONAL PROGRAMMING GUIDELINES

+ Facilitate water-based recreation - such as fishing, sailing,
kayaking, canoeing and boating, swimming, and nature
appreciation - that is consistent with local culture, site
conditions and the protection and enhancement of natural
resources.

figure 3: Queens, NY. Social Space at the water’s edge.
K3: AR, KR RA LA
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figure 1: Battle Creek Michigan: Social
Space at the water’s edge.
Bl K% BRMBattledE: AKEHIFE

AL ]

figure 2: Battle Creek Michigan: Social
Space at the water’s edge.
Kl2: JEE%EMRMBattleME: KEMHT
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figure 4: Queens, NY. Social Space at the
water’s edge.
Bl4: AL EEX, KERAILAN
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figure 5: Water production activities in China.
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figure 7: Chinese Public Event: Dragon Boat Race figure 6: Watertransportation in China.
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figure 8: Suzhou Water Culture Fest
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ARCHITECTURE/URBAN DESIGN GUIDELINES

+  Promote consistency and continuity of new development
with adjoining and/or surrounding neighborhoods, keeping
with the area’s height, scale, and density.

+  Protect views to, from, and along waterfronts.

+  Link waterfront areas with parks, nature preserves, historic
and cultural sites, commercial main streets and adjoining  figure 9: Oswego, NY: Waterfront regeneration.
communities. 9. ALY M BTG K

COMMERCIAL PROGRAMMING GUIDELINES

+ Relocate non water-dependent land uses, such as indus-
trial facilities, bulk storage, public works and parking, away
from the water's edge.

«  Promote a mix of uses to help revitalize existing communi-
ties and foster active, diversified and sustainable water-
front development.

« Preserve, upgrade, expand, and adapt for re-use an ap-
propriate stock of existing residential commercial build-
ings.

POLLUTION CONTROL GUIDELINES

+  Prevent non-point source pollution, particularly storm wa-
ter runoff.

+  Use strategies to intercept water contamination

figure 10: Toronto, Canada: Music Education Waterfront Park.
K10: InsERE2e2: KEATE S REE
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figure 12: Richmond, VA: Canal Walk Project.
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figure 14: Narragansett Landing:
%" Preservation and Reinvention at the water-

figure 13: Narragansett Landing: Preservation and Reinvention at the  front

waterfront. 13: REGRHFERF: KRR A

BIL3: SRENHH 28R KRR M 2
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FORMS OF WATERFRONT DEVELOPMENT

The formal design of development along the water’s edge can
take on various shapes. A linear shape includes coast, lake
front, or river. Anetwork shape includes links and nodes. Nodes
include ports and marinas as well as Network extensions.

figure 15: Gulangju Coastal Re gion, Xiamen, China :
Linear development form.
KI15: JE T TV EARIG: AR ERIX
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figure 16: Cano de San Antonio: Nodal development
form.
KI16: St RJe B 5 rUR R
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figure 17: Proposed Woodbridge Development in Hous-
ton, Texas Metro: Network deveviopment form.
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figure 18: Paseo del TR DR A

Alamo water garden.
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figure 19: Paseo del Alamo water garden.
Kl19. Wi el

figure 20: Paseo del Alamo water garden:
Network Extension.
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RESEARCH THROUGH DESIGN: Site Analysis 83



A = W &

figure 21: Villages at Gaoming Waterfront.

POSSIBILITIES FOR GAOMING

The nature of different elements along the water’'s edge
provides a unique opportunity for a multitude of programs.
The location of villages at the waterfront can allow for pres-
ervation strategies and commercial enterprise. The linear
form of the waterfront can encompass various recreational
activities that are culturally specific to China. In addition,
the various fishponds can provide opportunities for environ-
mental education on the practical uses for water in Gaoming.

figure 23: Fishponds at Gaoming Waterfront.
l23: KT ) Fa b
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figure 22: Zonal Programming at Gaoming
waterfront.
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OPEN SPACE
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As a city of forests, mountains, and rivers, Gaoming possesses = by 1 LI /K [ i Tl7, e W1 5 75 F
tremendous natural resources: hectares of woods, countless Eﬁsﬁﬁ:j{gﬁ‘]ﬁ%\ At K
fish ponds, the West and Xiuli Rivers, a network of canals, and ﬁﬁ@ﬁﬁi X ﬁﬂjﬂ%&m i, WWI&
L ' , ’ AR . BEAT TR, i
more. As the city grows and develops, Gaoming must make 4 fij H: 18 8 [ v 5 (R PIX L [ 4R
careful decisions to ensure that these natural resources and  BEUS A1 X, ARG AR PG AR,

landscapes are protected and preserved for future genera-

tions. XA TS T EIAT (1) B AR 5
7, i%ﬁT?%‘%ET’I‘ﬂiéﬂEE?ﬁ

This section presents an inventory of Gaoming’s existing natu- L NS Fﬁ El/l’ﬁéﬁ'ﬂ%ﬁ%&

ral assets, an assessment of the challenges the city will face in i%iﬁ%ﬁ%%@%ﬁﬁ%%f

the ngxt decade as mapy new residents arrive, and a series of TN ZEAR A — AN KB 2E 1

planning recommendations for parks, open space, and water g ;|

bodies to help keep Gaoming a beautiful, natural city for de-

cades to come.
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EXISTING PATTERNS AND CONDITIONS

Today, Gaoming has extensive green, open space clustered
around the hills to the west of the city. Although the city is
currently building parks in residential areas and the existing
city center has a number of hardscaped plazas, few of the
open spaces are connected. The current plan for new green
spaces and recreational centers does not solve this problem.
Residents also have poor access to the riverfront and to some
of Gaoming’s existing parks

CHALLENGES

Planning for the new Gaoming will require taking into consider-
ation the limitations and challenges of the city’s existing natural
resources, layout, and governmental capacity.

Canals

While the canals can be an asset to the city, they also affect
how and where water flows through the region, and planning
must accommodate future locks and strategies to move people
across the canals as development expands.

Floodplains
Any new development must consider the existing and future
floodplains of the city’s rivers and fish ponds.

Rapid growth

The speed of the projected population growth will strain
Gaoming’s natural and municipal resources and put increased
pressure on the city to develop, rather than preserve, some
buildable open spaces.

Institutional capacity

Planning must take into consideration the limitations of the
existing governmental infrastructure. Establishing a large city
park system, for instance, would require creating a new munici-
pal body to manage the parks.

Lack of connections

Today, Gaoming’s industrial corridors and other large, single-
use land parcels divide the city’s rivers, fish ponds, parks,
and forests. Creating connections between these spaces may
require relocating some industries or land uses.
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OPPORTUNITIES

&
CONSTRAINTS:

OPEN SPACE

o g s v Vs PR
figure 2: Oppportunites for and constraints on open space develop-
ment in Gaoming

OPPORTUNITIES Hli&

Gaoming’s assets and existing conditions can also help sup- 1= (F TR IEAIILAT -5 B L REA B
port the creation of a more comprehensive network of parks, SCHF— MR AT ]
water bodies, and open spaces. Current de facto preservation K f% Hﬁiﬁﬂ”éﬁ i @%ﬁ‘?\o I 1l
of the city’s hills, for instance, can lay the groundwork for a sys- ?f—f?jg g;tg mfi@gg’;ﬁ;}%;@
tem of large regional parks. As agricultural land is converted %4 H 1! o :

iy ; BIROFRIT, B0 0T L7t
HORIEB A AR . s, PEIL
. AT WAL 5 R A R 2 D i i J
development of the West gnd XIU!I River waterfronts_presents R T 320 (VTR 31
a key opportunity to establish public access to these rivers and BRI

to develop linear waterfront parks or recreational paths for city
residents.

to new uses, Gaoming can preserve some stretches of land
to create connections between parks and rivers. Finally, the
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figure 4: Boaters

RECOMMENDATIONS

Emphasize ecological sustainability where possible
through the use of native plant species and green cor-
ridors.

Utilize sustainable energy such as solar and wind power
where possible.

Cluster development to ensure that open space parcels
are as large as possible; capitalize on travel patterns by
connecting these spaces to trail networks and emphasiz-
ing circularity.

Plan for the long term: designate land for open space
now.

Focus on the lived experience when designing connec-
tions between the built environment and open space.

Collaborate with local schools and include them in environ-
mental education and preservation initiatives.

Educate local community members through formal and
informal measures: establish programs at city museums or
educational institutions, for instance, or install educational
signs and exhibits along the rivers.

Program public spaces to reflect local culture and identity.

DABCTHERIFGE: IR B By

figure 5: The San Antonio, Texas Riverwalk
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figure 6: Trail Map indicating recreation types and services
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figure 7: Tai Lam Chung

CASE STUDY ONE: HONG KONG PARK SYSTEM

Hong Kong's park system leverages the region’s topology:
natural no-build zones became interlinked parks to create a
park system visited by 12 million people in 2004.

Hong Kong covers 1,092 square kilometers; about three-quar-
ters is considered countryside, dramatically landscaped with
sandy beaches, rocky foreshores, and high mountains.

To conserve and, where appropriate, open up the countryside
for the people, the Country Parks Ordinance was enacted in
1976 to provide a legal framework for the designation, devel-
opment and management of Country Parks and Special Areas.
Hong Kong then established a Country and Marine Parks
Board to advise the government on all matters concerning the
Country Parks and Special Areas.

LESSONS FOR GAOMING

Innovative use of open space, preserved, and linked green
spaces with variety of uses.

Enable preservation of district's natural assets, which also
serve ecological functions as buffers to wildlife corridors and
flood plains.

Long-term plan designated land for future use as green space,
even before resources were available to develop it.

RESEARCH THROUGH DESIGN: Site Analysis
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CASE STUDY TWO: CHENGDU RIVER PARK

The Living Water Park in Chengdu, Sichuan, China cleans the
water and provides for education and recreation. The riverfront
park is part of a larger six-acre Living Water Park that uses
biology to cleans the water and has become a model for many
cities in China and internationally. The park was designed
by landscape architect Margie Ruddick, environmental artist
Betsy Damon, and the City’s landscape architects, scientists,
ngineers, architects, and other visiting designers.

LESSONS FOR GAOMING

+  Links town to river

+  Creates recreational opportunities

+  Emphasis on clean technology and constructed wetlands

+  Attracts visitors
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CASE STUDY THREE: EMERALD NECKLACE

Designed in 1887 by landscape architect Frederick Law
Olmsted, Boston's Emerald Necklace was envisioned as a
continuous line of parkland that links parks and green spaces
throughout the city. It provides important recreation as well as
environmental benefits by acting as a wetland for storm water
absorption.

LESSONS FOR GAOMING

Plays vital role in storm water management

Offers many types of parks and recreational activities

«  Network of linked spaces

Result of long-range planning and the importance of setting
aside land as it becomes available for use at a later date

RESEARCH THROUGH DESIGN: Site Analysis
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DESIGN AND PLANNING TYPOLOGIES

vt AR SE A

This final research endeavor serves as a synthesis and cap-
stone project. In response to the feedback of the Gaoming
officials, the class shifted its focus from master planning to
issue-based research. The class organized into various teams
to look more in-depth at particular issues of interest including
water and hydrology, transportation, density and form, civic
centers, and villages. Using the knowledge from the original
research and site analyses, innovations from the midterm
plans, and insight from officials in Gaoming, each team sought
an in-depth understanding of these critical issues in the Gaom-
ing context.

Each team structured its research around a common frame-
work, which focused on Policy, Design, Implementation, and
Case Studies. The case studies shed light on detailed options
in each area and provide important lessons from successes
and failures. The following section presents each teams’ find-
ings and recommendations.
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figure 1: canals with wastewater treatment system can be an urban organizer for the new developments
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WATER
7K

Gaoming’s location on the West River represents its defining
characteristic as well as its greatest opportunity. Years of rapid
economic growth throughout the Pearl River Delta are threat-
ening the region’s environmental integrity. In order to preserve
this natural asset, as well as ensure the health and economic
welfare of future generations, it is crtitical that the city work now
to improve the environment. For Gaoming, the management of
water pollution is a key.

This chapter addresses the value of a comprehensive water
pollution strategy to manage all aspects of the problem. Ad-
ditionally, this chapter offers recommendations for policy, tech-
nolgy, and implementation, including case studies, to assist in
the development of a water pollutuion management strategy.
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WATER POLLUTION IMPROVEMENT STRATEGIES

Reduce Impervious Areas

Primary objective: To improve overall water quality and reduce
reliance in waste water treatment plants by increasing the
amount of rain water infiltrated on site.

Gaoming should control, and reduce where possible, impervi-
ous areas in the city. A policy approach would utilize economic
incentives to encourage property owners and developers to
minimize total impervious areas. A monthly fee can be charged
on the property owners, based on the measured total impervi-
ous area of their properties, such as parking area, roof, and
driveway. And those owners who adopt better on-site stormwa-
ter management measures can be offered tax credits. Storm-
water user fee and credits have been implemented by many
United States cities.

Gaoming EPA should monitor and inventory impervious areas
throughout the city so that this information is available to deci-
sion makers and planners as to where the most suitable sites
for development are as well as where to curb growth.

figure 2: The Increase of impervious area in Gaoming
2 ¢ TR ARWTEE I AERE MR T
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Natural Remediation

Primary objective: To reduce the cost and chemicals needed to
treat polluted water and to provide further treatment to water
that has been treated traditionally but is still not as clean as the
water body it will be discharged into.

Although traditional bio-chemical wastewater treatment
technologies still dominate city planning, natural remediation
is becoming increasingly accepted throughout the world as
an environmentally-sensitive and cost-effective method to
treat storm water, gray water, and food industry wastewater.

Natural remediation can be wetlands, constructed wetlands,
living machines, and restorers. Constructed wetlands have
been used in numerous countries including Australia, Canada,
China, the United Kingdom, and the United States. In 1997,
natural remediation was recommended in the United State’s
Office of Science and Technology Policy report to Congress.

Compared to traditional wastewater treatment methods, natu-
ral remediation has the advantage of cost saving (especially,
operation costs) and further treatment (good outflow qual-
ity, particularly good a as a secondary treatment). Equally
important, natural remediation can improve the natural land-
scape, provide recreational and environmental education
opportunities, and create fauna and flora habitat. Admittedly,
natural remediation has the disadvantage of large land re-
quirement, which makes it difficult highly urbanized areas.

Gaoming has the opportunity to implement natural reme-
diation throughout the city and region. A large number
of swamps, fish ponds, and underdeveloped lands can
be easily transformed into various types of wetlands.

Source: Executive Office of the President, Office of Science and Technology Policy,
1997. A Report to the Congress: Science and Technology Shaping the Twent

First Century; http.//clinton2.nara.gov/WH/EOP/OSTP/SNT/chapter4.html
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Building-Level Strategies

Primary objective: To minimize overall water use at the house-
hold level, capture as much stormwater as possible through
roof gardens, porous surfaces, and storage tanks, and to mini-
mize the overall environmental impacts of buildings.

Itis expected that Gaoming’s population will double in the com-
ing two decades. That housing pressure, along with the cor-
responding growth in business and industry, will create a major
construction boom in the city. Gaoming is in a good position to
stop any potential problems by implementing building and con-
struction policies that include sound water management.

Roof gardens have been used widely throughout the world
and, depending on building design, can range from full-scale
vegetable gardens to low-maintenance grass. In any variation,
they are very effective at absorbing stormwater on site and,
therefore, reducing the amount of the runoff. They are also very
good at reducing the urban heat island effect, which in many
cities with high degrees of impervious surfaces and little green
space, can raise temperatures by several degrees, resulting in
increased energy use to power fans and air conditioners and
overall greater inefficiency.

There are a lot of opportunities for gray water reuse. One way
to achieve this is through double plumbing, in which gray and
black water are piped separately so that the gray water can be
reused. Some common reuses are irrigation and toilets. Reus-
ing water reduces the overall amount of water needed from the
water treatment plant as well as reduces the amount of water
then sent to the waste water treatment plant. Rain, gray and
black water can also be used with constructed wetlands, Living
Machines, and Restorers.

Incentives, such as green building tax credits can be intro-
duced to encourage developers to incorporate green design
into their real estate projects. Green building desing guidelines
and best-practices should be developed and disseminate to
provide technical assistance.
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figure 8: Pedestrians in Pioneer Square

figure 3: housing typology with diverse strategies for a sustainable Gaoming
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IMPLEMENTATION

To implement the project, we have to take in account of ben-
efits and costs, phasing, and planning.

BENEFITS AND COSTS ANALYSES

An initial benefit-cost analysis was conducted to compare bio-
chemical treatment and constructed wetland, based on the
data provided by Shenzhen Environmental Institute. To meet
the treatment capacity for 250 thousand people in the new ur-
ban center (100% treatment rate and not including stormwater),
traditional treatment requires 210 million RMB for infrastructure
construction and 33 million RMB per year for operation and
maintenance, while wetland treatment only needs 140 million
RMB and 8 million RMB, respectively.

This indicates that constructed wetland is cost-effective in
terms of investment and operation. Besides the cost saving,
it can bring environmental benefits. For example, Gaoming
would decrease its BOD discharge by 1465 tonnes if it adopted
constructed wetlands. In addition, wetlands can improve land-
scape amenities, provide recreational opportunities, and create
habitats for wildlife. It is difficult to monetize these improve-
ments.

However, constructed wetlands need at least four times more
land than bio-chemical treatment. This makes constructed
wetlands especially difficult to implement in high land-value
regions. Individual case studies can be done to compare the
benefits and costs.
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Table 1: Comparison of Implementation of Traditional Wastewater Treatment and Constructed Wetland in Gaoming New

Urban Center %% 1: = WH BT 30 X R FH A% G 2% 7K Ab B8 5 320 N T3 i A B8 75 9 4 ER A

Bio-chemical Treatment Constructed Wetland
A AP A B A T
Investment (thousand RMB) 210,000 140,000
#ix (T
Annual Operation Cost (thousand RMB) 4£12 % il A
(G T 33,853 8,303
Outflow Quality (BOD concentration:
WK R (R E R 5/t 30 5
)_mag/l)

Note: It is assumed: 1) The total population is 250,000; 2) Per capita water
consumption is 0.7 cubic meters per day; 3) 100% of wastewater is treated.
The result is based on the estimate by Shenzhen Institute of Environmental
Science.

* We think the land requirement is underestimated.
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LAND REQUIREMENT

Natural remediation varies from wetland, constructed wetland,
restorer, living machine, and others, in ascending order of the
costs and complexities. The amount of wastewater generated
is key to land requirement. We consider three different scenar-
ios of water management, and calculate the land requirements
for living machine and wetland. From the analyses, we derive
the land requirement for treating wastewater and stormwater in
Gaoming new urban center is between 0.6 square kilometers
to 6.8 square kilometers.

PHASING

With the growth of Gaoming, we need more wetlands to treat
increased wastewater and stormwater. 1) In order to maintain
the capacity, wetland zone is incorporated into planning for fu-
ture expansion of wetlands. 2) And transforming wetlands into
more advanced natural remediation (e.g. living machines) can
increase the treating capacity without increasing the area. 3)
Gaoming should explore pollution trading, tax and other incen-
tives to lower the social costs of pollution control.

Source: Executive Office of the President, Office of Science and Tech-
nology Policy, 1997. A Report to the Congress: Science and Technol-
ogy Shaping the Twenty-First Century; http://clinton2.nara.gov/WH/
EOP/OSTP/SNT/chapter4.html

Table 2: Land Requirement Analysis (Unit: Square Meter)
o MU EIMT CRAL: SPKD

RetentionTime (day) Scenario 1 Scenario 2 Scenario 3
K I3 A5 B IR (A Y1 Y5t 2 Y53
(GN)
“Zﬁ%%ﬂ;g%?e 3 1,024,521 787,808 508,808
Wetland & 1t 20 6,830,137 5,252,055 3,992,055

e TSR 7K™ A B R John Todd B2 43 (117K
I Il o b i JLAMB e 1) M ATk
WIER0.T5K; 2) HIBRIER AR, FATK
1~ 22 B W R I — % CAF e Rl R 28 R )
ZERH6002EK) .

A E 2 i WL AT Ak AR 7 Ao
Wesi Che KR /NI IHAR . Sebr i 1t
PR F 304 IRV 2 10

Wl BT KR RIOK TR o

W2 RURLREFRA60%

W33 MK R60%, K E RN
30%.

Note: The calculations are based on retention time provided by John
Todd and wastewater generation. Several assumptions are made to
derive the results: 1) The usable depth is 0.75 meter; 2) In consideration
of rainfall variation, we double the average daily stormwater (yearly
difference of precipitation and evaporation of 600mm,).

Living machine and wetland treatment cover two extreme technologies,
in terms of land requirement. The real land requirement should vary
within the range.

Scenario 1: without stormwater retention and wastewater reuse.
Scenario 2: stormwater retention rate is 60%.

Scenario 3: stormwater retention rate is 60%; and 30% of wastewater
is reused.
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OPERATIONS AND MAINTENANCE

Natural remediation has its unique maintenace and operation
issues, including mosquitoes, siltation, weed, and liability. Better
design can minimize the maintenace and ensure the operation
in the long term.

Siltation

Wetland loses treating capacity due to siltation. On-site detention
minimizes the load of pollutants in the sources. Detention
facilities in front of wetlands can increase their effectiveness
and reduce sediment and litter entering the wetlands. Education
campaigns with urban residents, industry, and road authorities
can prevent wastes and sediment washing into stormwater
systems. Dredging is necessary for long-term maintenance.

Weed and Mosquito control

Mosquitos associated with wetlands can potentially endanger
human health by transmitting malaria and other diseases.
The design should increase the depth of wetland and facilitate
rapid drainage, which decrease the habitats for mosquitoes.
The intorducion of fish, tadpoles and other natural enemies
can increase the ecological diversity and control mosquitoes.
Pesticide is the last choice and can not be used in sensitive
areas

(Source: http://medent.usyd.edu.au/fact/freshwet.htm)

The establishment and spread of weeds can decrease the ability
of wetlands to perform their remediation functions. Water level
management and introduction of predator animals can control
weeds.

Safety

The design of wetlands should minimize the risk of children
drowning and becoming a haven for rats, snakes, and other
dangerous creatures.
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WATER TO INFORM CITY CHARACTER

figure 4: Gaoming Today (all water shown in blue)

Existing water bodies and fish ponds can inform future planning by
forming the foundation of a water network and creating a distinct
character.

Ba: 4 Hmu KA GRS

A K AR A0 838 T DA Tl A 37 7K R SR A b b 5 € SR 35 1
AR -

figure 5: sequence of transformation,
from fishponds to urbanized canal
BIS: HeAbidf2: e ol 2IHmKiE
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WATER TO INFORM CITY CHARACTER

figure 6:

Example of
siteplan, with key
features

such as Bus Rapid
Transit (BRT),
opera house,
environmental
educational center
/ recycling center,
windmill park, and
cultural center:
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figure 7: cross section showing sequence of transformed city block pattern, every third canal remains for rain and gray
water (proposed)
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CASE STUDY ONE:
THE RESTORER, CONSTRUCTED WETLANDS CANAL
CLEANSING, FUZHOU, CHINA

GENERAL CONTEXT

Fuzhou is a large city on the coast of southeast China with a
population of about 1.5 million. There are 80 kilometers of open
canals that transport roughly 130,000 m3 wastewater per day
through the city, out to the Min River and eventually to the Min
Estuary, an important fishery for the Fujian province. The canals
had become heavily polluted, particularly with raw sewage. City
officials found that setting sewer pipes and pumping wastewater
to conventional treatment plants would be prohibitively
expensive. They were looking for a mechanism to treat the water
in the canals themselves.

KEY FEATURES

Restorer Technology is comprised of

+ a floating platform to support planted ecosystems,

* an aeration system to maintain an aerobic aquatic ecosystem
+ a walkway for operator access

* a bio-augmentation system

Cleaning the water are 100,000 plants, 10,000 koi carp, and two
strains of bacteria. This is an example of a constructed wetland
where natural processes are put to work in a constructed
system.

This system has drastically improved the condition of the water.
It is clear, does not smell and supports fish. The Restorer
also improves the landscape aesthetics and appeal of the
neighborhood.

figures 8 and 9: Fuzhou, China, before and after
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PROCESS / IMPLEMENTATION

The project has faced challenges. There was a major fire in the
floating blower building. The canal was entirely drained once due
to a dam failure. The system has also endured several torrential
rains and tropical storms. Still, the biology appears to be thriving
and treating water.

COST-BENEFIT ANALYSIS

The Restorer costs about US$10 per person per year compared
to conventional sewage treatment at US$80.

The chemical oxygen demand (the amount of oxygen needed
to decay all organic matter in the water) has fallen from about
100 mg per liter to 40 mg per liter, indicating a high degree of
treatment effectiveness.

Source: MIT Foshan Planning Studio, 2004: http:/web.mit.edu/11.952/www/en/
resources/restorer.html
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figure 10: Fuzhou, China
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CASE STUDY TWO:
TWO RIVERS AND FOUR LAKES IN GUILIN CITY, CHINA

Guilin is a famous tourism city in China. Guilin initiated the proj-
ect Two Rivers and Four Lakes in 1998. It connects the inner
river and lake systems to the outer large river (Li River) so that
tourists and residents can navigate through the city by boats.
The project engaged more than 300,000 tourists in 2004.The
water network connects all the important sceneries in the city.
The core principles of the project are:

1) Connect rivers and lakes and make water transport avail-
able (project connected the Li and Taohua Rivers with the
Rong, Shan, Gui, and Mulong Lakes)

2) Create mountain, lake and river vistas
3) Remove sludge and divert wastewater economy.

4) Transfer clean water from Li River to lakes through cov-
ered trenches
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figure11 : Metasequoia along the bank, Guilin
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figure 12: camphor garden, Guilin
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5) Build sidewalks bridges with varying designs along water-
front

6) Green and beautify the region including the construction
of ten kilometers of ecological waterfronts and parks, and
planting over 5,000 trees and rare plants

7) Preserve cultural sites and build the reputation as a histori-
cal & tourism city

We can also learn from the financial mechanisms by Guilin
City. During 1999-2001, Guilin spent 15 billion RMB on urban
infrastructure and development projects, the government fi-
nancing 1.2 billion RMB of that amount.

The government encouraged private sector participation in
the projects. Projects were granted through a competitive
bidding process so as to promote cost-savings. Another
financing technique the government used was to sell the
naming rights of bridges. The money raised was then used
to help finance the projects. All in all, Guilin successfully
employed market mechanisms to facilitate urban development,
that benefited both the environment and the economy.

CASE STUDY THREE:
CONSTRUCTED WETLANDS IN MELBOURNE, AUSTRALIA

The rapid growth of south east Melbourne has led to increased
runoff and deterioration in the health of urban waterways. The
state government has set a target of reducing stormwater
discharges of nitrogen across Melbourne into Port Phillip Bay
by 500 tons by 2010. Research shows that stormwater is the
major source of toxins, pathogens, litter and sediments that are
discharged into the bay.
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Assisted by AUS $3.5 million funding from the Commonwealth
Clean Seas Program, Melbourne Water is constructing a series
of 10 wetlands within the cities of Casey, Kingston and Greater
Dandenong. Innovative, water-sensitive urban design is also
being employed in some housing and freeway developments.

Through a series of catchments and different types of marshes,
the wetlands treat the urban water runoff and bring it to a level
similar to rural runoff. The sites work as part of a sequential
treatment train. Primary treatment of sediment and litter is
conducted at the source through education campaigns, the
installation of traps at strategic locations, detention and settling
ponds, carbon filters, and constructed wetland features.

635,000 plants have been established in the wetlands to filter
stormwater, create havens for native wildlife, and provide an
attractive location for recreation in this otherwise urban area.

Source: Environment Australia, 2002. Introduction to Urban Stormwater
Management in Australia.

Website: ht tp://www.deh.gov.au/coasts/publications/stormwater/
treatment.html
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figures 13 and 14: constructed wetlands in Melbourne, Australia  F13: 8 A S8R A T H
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TRANSPORTATION
i

Gaoming today is in a fortunate position. Its streets are lively
and full of commerce, its people enjoy a high level of mobility,
and its amenities are accessible.

Gaoming is also incredibly fortunate because it has the chance
to create such vitality, mobility, and accessibility in the Gaom-
ing Central Area. Rarely does a district have an opportunity
to affect transportation systems for generations to come. This
chapter describes how transportation systems planning can
maintain the good qualities of today’s Gaoming while enhanc-
ing those of tomorrow’s modern water city. To that end, this
chapter is grounded in the assumption that transportation
infrastructure planning has tremendous and lasting impact on
the future of a place and its people. How streets are planned
and how land use is coordinated with transportation now will af-
fect the lives, economy and environmental quality in Gaoming
for decades, even centuries. Therefore, this chapter considers
transportation planning in the context of maximizing economic
growth, preempting pollution and congestion, and maximizing
the value and use of the water features in the Gaoming central
area.
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By integrating land use and transportation planning, planning
for adaptability, and planning for choice, Gaoming can maximize
the efficiency of its transportation system and expenditures. At
the same time, it can accomplish its environmental, economic
,and equity goals. Through case studies and precedents,
this chapter shows that in places such as Curitiba, Brazil;
Portland, Oregon; and Singapore, the transit system is critical
to it the city’s economy. Transportation planning in advance
of development at the regional scale is directly tied to the
environmental quality and transit functionality of the city.

This chapter therefore builds on these lessons to create
a framework of recommendations for Gaoming. It first
summarizes precedents and the transportation planning
context in Gaoming. Then a number of case studies are
reviewed and their application to Gaoming is considered. The
chapter concludes with policy, finance, technological, and
implementation recommendations for Gaoming to maintain,
or even increase, the mobility, accessibility, and vitality of
Gaoming's streets and transportation system. The goal is
to begin planning these transportation elements today to
maximize economic value, equity, and environmental quality.
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figure 1: Foshan City’s regional plan
NI 0/ TR = fo] P

figure 2: Fish ponds on the edge of the city figure 3: Three growth scenarios for Gaoming
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CONTEXT

The population and economy in Gaoming are about to
boom as the district plans the new Gaoming Central Area
to accommodate projected growth. Gaoming will double in
population within fifteen years. Its growth will not only expand
north of the downtown, but west throughout the district. Its
economy will grow with industry, a new research park and local
commerce. All of this will increase local income and quality of
life for everyone in Gaoming.

Transportation plans for Gaoming and the City of Foshan are
also well documented. A new east-west expressway is planned
north of the Gaoming central area, the foshan light rail may
connect to Gaoming in the future, and the district is completing
contruction of its waterfront walkway along the West River.

MOTOR VEHICLE GROWTH

But consider the result of similar growth in Chinese cities in
the past. In the 1980s Guangzhou also experienced explosive
population and income growth. And just as income grew, so did
the motor vehicle ownership rate. Having the option of driving
is an excellent accomplishment where it did not exist before.
But the unintended consequence of such dramatic income and
vehicle growth is that residents do not have equal opportunities
to choose other modes of movement, such as public transit,
motorcycles, taxis or walking. People in Guangzhou have also
lost the choice to live with high environmental quality. With
so many vehicles, air pollution has also increased, as has
congestion. The same patterns emerge in Foshan, Beijing,
Los Angeles and Sao Paolo. Cities around the world are now
spending billions of dollars to remedy the congestion costs,
air pollution and poor health, and infrastructure investments
dedicated to moving motor vehicles. Gaoming now has the
choice to save these costs by minimizing the congestion and
pollution altogether — without sacrificing the choice of driving.
To do so, this chapter recommends planning for transportation
choices (among which vechicles are one), intregrating
transportation plans with land use planning, and planning for
adaptability.

Our recommendations expand on preexisting regional, city and
district transportation planning. But the broader transportation
context and local land use planning should be planned in
concert and iteratively. For example, if light rail transit comes
to the Gaoming central area, land use plans will have to be
reconsidered. In turn, transportation plans will then have to
reflect such land use change.
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CASE STUDY ONE:
Pioneer Square, Portland, Oregon, Usa

“Pioneer Square is a wonderful example of what you get
when you think of a transportation investment first as the
means to the end of a livable community. By turning over
our station budget, we helped make the square real, and
got a station in Portland’s “living room.” Pioneer Square is
the most important block in the state because it's where
everything comes together, it's a symbol of our revitalized
downtown, it’s the first place you take out-of-town guests,
and it's the centerpiece of our bus and rail system.”

-G.B.Arrington, Director, Strategic Planning for Tri-Met

The early parallel developments of transit systems and
public space can provide strong civic opportunities for a city.
Pioneer Courthouse Square, located in Portland, Oregon
in the United States, was developed through a partnership
with the regional transportation system, the Metropolitan
Area Express (MAX), and city in the 1980s. Both projects
benefited from a proactive and integrated approach to their
development. The transit system provided financial feasibility
to the public square, as well as accessibility and convenience
for many of the residents. The square offered the public a
“living room” for the city as a major destination point, as well
as a major transfer point for various transportation systems.
The intent of the park was to create an active open space
by creating social and civic opportunities within the city. The
influx of people to the area spurred economic development
around the square, bolstering the local economy.

The community was very active in the design and development
process. A design competition was created to organize the
community goals and needs. The existing relationship
between the MAX and the public square provided a starting
point for the designers. By developing many proposals for
the site, the community could visualize the intangible needs
and goals of the project. The process included numerous
public presentations and community feedback sessions.
Over time, a contextually and culturally sensitive project
evolved, combining many community-initiated elements
with a fixed transportation program. The process fostered
a sense of ownership and pride in the public space, which
resulted in an sustainable and active focal point for the city.
Required elements of the transportation system have been
carefully incorporated into the public plaza. The light rail
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station maintains a prominent presence on the square with
a glass canopy to protect riders from inclement weather.
Other services, such as management offices, restrooms,
and information centers, were planned to mesh seamlessly
with the public space.

By providing a participatory process in the initial stages
of development, Gaoming can begin weaving together
the complex systems of urban circulation with the local
culture and goals of the community. Active open spaces
incorporated with regional transit nodes (BRT or light rail)
coincide with the larger regional nodal economic goals of
Metropolitan Foshan and can enhance the quality of the city.

Source: Transit Cooperative Research Board. TCRP Report
22: The Role of Transit in Creating Livable Metropolitan
Communities. New York: Project for Public Spaces, 1997.
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CASE STUDY TWO: Curitiba, Brazil

In the past forty years, Curitiba has emerged as a leader
in integrated transportation and land use planning. Curitiba
is 431 square miles. In 1965, the city had a population of
400,000; by 1995, it had grown to over 1.6 million. During the
1970s and 1980s, Curitiba’s population growth reached 4%
annually. Because national policy favored large infrastructure
projects, the policies and planning in Curitiba represent bold
innovations.

Financing

The infrastructure projects in Curitiba are low-cost, non-rail
interventions, because the municipal government did not
have access to additional finance sources for massive public
transportation infrastructure. Buses can be implemented
quickly, which allowed for political support through quick
successes. A surface system is organic and can be built
incrementally to keep pace with population growth and other
changing needs of a dynamic city. Buses are privately run.
The city pays companies based on distances, which supports
geographic expansion through market mechanisms. The
system is also self-financing, which avoids the heavy public-
transportation subsidies.

Planning Process

The mayor of Curitiba, Jaime Lerner, exhibited tremendous
leadership, insisting on small incremental steps which would
yield low-cost successes to gain political support for the project.
Lerner is now the governor of the state in which Curitiba lies
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figure 7: Designated bus lane, Curitiba
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and has left an impressive legacy of this now world-renowned
city.

Policy / Concept
Curitiba has built its reputation and character around an
innovative and efficient transportation system. The plan
included transportation infrastructure and development policies
that protected areas from flooding, creating more open space
throughout the city.

The set of guiding principles to deal with the challenges of the
rapidly developing downtown are:

. channeling growth along linear corridors or axes;

" utilizing transportation investment and land use
regulation as the most powerful tools to direct growth;
and

" planning for mobility of people, not cars.

Curitiba’s integrated bus network includes a hierarchy of
capacity lanes: high-capacity buses on dedicated ways,
limited-stop high speed buses on one-way, orbital routes that
interconnect busways, 100 feeder lines between low-density
neighborhoods, and 20 intermodal stations for transfers with
a single fare.

Zoning and Design

The urban core is designed for pedestrians and transit, with
automobiles relegated to second-tier status. Transit lines serve
as the spine of the city and become the organizing element in
city design and development.

City officials employed zoning laws as a tool to direct mixed use
development along the transit axes. The directed development
along linear axes promoted sustainable transportation and land
development.

Land uses and roadways are always compatible. The land uses
that benefit from busy traffic are located along major transit
corridors. Higher density residential development buffers
this high-density, mixed-use development from lower density
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figure 8: Multi-modal cross section
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figure 9: Pedestrians in Curitiba figure 10: BRT in Curitiba
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figure 11: Curitiba Plan
Kl 1 1: Curitibakiikil

RESEARCH THROUGH DESIGN: Design and Planning Typologies 179



180

A = W

CASE STUDY THREE: Tampines, Singapore

The new towns surrounding the central area of Singapore
can bring many relevant planning precedents to the urban
development of the new Gaoming civic and residential
areas.

Developed in 1980, Tampines is one of twenty-two new
towns to be planned around the country. The new towns
are organized around public transit nodes, created to
decentralize the downtowns. The Foshan masterplan similarly
anticipates this type of development with the creation of
their nodal masterplan. The intention on this case study is to
demonstrate how mixing of civic and commercial uses around
the major transit stops can create self-sustaining cities with
commercial, residential, and recreational activities. The
local transportation system consists of a series of local
buses that converge at the central subway station.

Singapore’s planners have developed transportation
policies for incremental long term development, allowing
systemic flexibility for community feedback. The projects
were developed to grow and adapt to the changing needs of
the city and its growing population.

The Singapore government was also proactive in regulating
automobile usage through “command-control” type policies,
while developing a sophisticated public transportation
system (buses, heavy-rail transit (HRT)). The physical
developments centered on the various transit stops and
nodes throughout the island. Anticipating China’s (and
specifically the PRD’s) increase in automobile usage, the
pro-active approach to limiting cars and promoting public
transportation should be introduced early to help form
cultural patterns of travel.

Proactive development around the transportation nodes
has cultivated a community reliant on public transportation.
By encouraging local enterprises and retail around the
transit stops, the town center has developed into a mature
‘downtown.” The implementation of various programs eased
some of the pressures from the center city and strengthened
its own regional identity. The planners’ “forward thinking”
built flexibility and change into their plans to actively face
the changes of the future.
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figure 12: Singapore Concept Plan 2001
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REASONS FOR SUCCESS

+ Political will: the issue was identified early enough to take
preventive action.

« Thenitial process allowed the government to react to real
problems, not just speculation.

* The government proposed policies supported by the
population.

« The government made quick and thoughtful decisions
regarding the regulations.

+ Transportation policies developed with long term goals
in mind. This is demonstrated with economic and social
regulations.

« The solutions offered were multi-dimensional. For
example, if a right of way were retrofitted for a BRT line,
then alternative roadways were also developed in tandem
to compensate for the loss of roadway.

« The city allowed for flexibility in the physical design to
adjust for changing demographics and for fine tuning.
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figure 13: Tampines Plan &l 1 3 : Tampines}i Il

CONTEXT

Singapore’s planners utilize the term “Forward Planning”
to describe a proactive planning process, integrating
community feedback throughout the various stages of a
project’s development. Recognizing potential issues related to
population growth in the 1960s, Singapore developed a master
plan that focused on the decentralization of the downtown core.
A series of new towns were developed to control the growth
throughout the city-state. The program targeted sustainable
development with semi-autonomous towns that still relied on
the main downtown core. By 1971, a master plan was created
with the help from the United Nations to control the congestion
and growth of the city.

Tampines began construction in 1980 and was completed a
decade later.
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ownership. Import duty was increased from 10% to 30%

OB H10% 3 m5130%; 5|
1972410 7, H4hn$)45% . tbah
, 2% R Bl FORR Wk R
R . 1974451, B
WE AR AR A 11125 % 42 75 31155 %
o TENTHERTXMERES,
mET e, X RESNT
XN DRV ER R .
R T TR I TR) R3S B ok
PR AT TN FF

S Ry i vp s i M X AS T
PHBF, AP R 1R 2 50 R0 RN 45 £
. H7TRETEEZA
HL L X R RS, 3 A
45 43 B 2 580

PR A5 4 B AL T 42 BN ANE
KT R TR

F19904E, — Pl (1 5E M R GEwk
AT BRI . KR, ZA4
AGURGFIE 5 P44/
Bov K% FR%. BERE S
A EMBRAT, XA THRIIF
AR, B 2 U A
AL o

N Sl L XA YA A
o BURF I 4 AT 3 A4 41
J5U5E 1 A R YA v R A2 ik T AR
PR e I TR
A R A A L
B R A AH L4 2

figure 14: Tampines Bus Station

1 4. Tampines[fJA3Z 4k

of the open market value in June 1968. The amount was
increased to 45% in October 1972. In addition, various
fees and taxes were imposed to inhibit car purchases. By
January 1974, taxes were raised from 25% of the value
to 55%. With the development of the downtown areas in
the 1960s, taller buildings were being developed. This
development increased both the number of people in the
area and the number of cars brought into downtown.

The government encouraged staggered work hours and
car pools to ease congestion.

In an effort to decrease congestion in the central
business district, the area was restricted to licenses and
car pooling vehicles. Outside car-parks were developed
with shuttles running from lots to the central business
district.

High parking charges were introduced to further
discourage auto usage. A stepped meter was adopted.

By 1990, a new bidding system was introduced to
disincentivize car ownership. This time it was fine-tuned
into different categories: small cars, big cars, weekend
cars. There was a quota for each type of car. This
program was unpopular, and the government adjusted
the requirements and costs many times.

To encourage car ownership outside of the center,
the government provided rebate incentives to owners.
Originally called the “Weekend Car Program,” it was
changed to the “Off-Peak Program.”

Other taxes including road use were implemented to pay
for maintenance.

figure 15: Tampines HRT Station
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Integrated Land Use

+ The establishment of the Land Transport Authority in
1995 integrates integrated land use development along
transit corridors. The LTA is interested in delivering
effective cost-efficient land use policies and programs.
It is also interested in encouraging and improving
appropriate commuting options for citizens.

+ The government’s strategy is to minimize the number of
trips. Shorter trips imply less dependence on cars.

+ Ahierarchy of transit systems was developed to cater to
the various development areas.

TECHNOLOGY
A number of innovations were introduced to improve traffic:

« State-of-the-art signal optimization packages help to
fine tune the average speed and patterns of traffic.

« A series of buses and taxis systems have been
constantly upgraded to maintain a modern system.

+ Mass rapid transit was conceived of in 1983 and fully
completed in 1990. The project was fully financed by
the government. The project integrated a network of 67
kilometers of tracks and 42 stations. The subway was
managed privately by the Singapore Mass Rapid Transit
Ltd.

Source: Yuen, Belinda. Planning Singapore: From Plan to
Implementation. Singapore: Singapore Institute of Planners,
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CONCLUSIONS

As Gaoming moves into the new millennium and develops
rapidly, the district must capitalize on the opportunity to
implement innovative transportation strategies. The cases
presented here underscore the need for integrating transport
and land use planning, planning for adaptability, and planning
for choice. Specifically, Gaoming should:

= promote transit-oriented development (TOD);
= maximize modal choice; and
= encourage regional coordination where possible.

Next steps

The years to come will be critical for the growing city, and as
development moves forward, the district must support early and
visible successes and work to create a single transportation
department to coordinate initiatives. Gaoming should also
reserve land set-asides and adaptable rights-of-way for future
development as Portland accomplished with TOD set-asides
and Singapore with “forward thinking.”

Abright future lies ahead for Gaoming, and quality of life for the
future residents of the district can be significantly enhanced by
creating a transportation infrastructure now that can support
the district for years to come.
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figure 1. Nature: Density as the Intensity of

Diversity.
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Photo source: www.tropicalisland.de
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DENSITY & FORM : HIGH DENSITY

FREAR :

This research investigates the relationship between form and
density in order to propose an urban fabric that can foster
cultural and economic prosperity. Five hundred (500) persons
per hectare were set as a base for investigation in order to
correspond to the population projection provided by the city of
Gaoming.

Currently in Gaoming up to eight-story buildings are walk-
ups, which are much taller than other countries, which uses
five stories as maximum walk-up height. In the future, local
economy will grow, and people will demand a higher quality liv-
ing environment in which convenience is critical. This research,
therefore, introduces some methods for reducing the costs of
multi-story housing without compromising living standards.

This research defines density as the intensity of space and ac-
tivities. Increasing diversity, flexibility, and adaptibility of uses
is a key factor for successful urban design to create integrated
communities with strong socio-economic, and cultural bases.
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figure 2: source: an architectural record book, McGraw Hill Book

Company inc. 1962

figure 3: source: www.housingprototypes.org 2004

figure 4: source: www.housingprototypes.org 2004

ARV BT AT 5y

CASE STUDY ONE : Stockholm, Swe-
den

Diverse building forms, large green
space around buildings, integrated
landscape, street hierarchy with logic in
density changes and distributions

GETI L H TR

Z PRI SFUE A R 3H FL K
Beptam, —HUmsER. A
7 A SR T AT B0 A (VAT 0 55 4
Yo A

CASE STUDY TWO : Paris, France
LEy o EE A

Waterfront promenade, building eleva-
tions, tree lines, rhythm in opaque and
transparency facades, modern contem-
porary architectural styles

RIAKHZBAT T RSN Sty
N NGB LR AE S WA A0 GUREES
g BRSNS

CASE STUDY THREE: Stockholm,
Sweden

Balconies along the waterfronts, proxim-
ity to the water with leisure facilities, low
traffic along the edge, warm building
materials

Lt —:  Edt AR EE
RBAKIIFH G+ [BAKIIRR B Ik
WG NRASE I A T FAT R
IR RL



CASE STUDY FOUR : West End, Van-
couver BC Canada

Natural open space, varying builidng
forms, visual corridors, leisure facilities
with heavy landscape along the shore

=80l L ER | Eb e R RSt

FARI TS ) 2 AR
v BB Wi R AT SO
(Y3 P PR B3 it

CASE STUDY FIVE: Copenhagen,
Denmark

Communal facilities within block, mixed
compositions of low and high rise, pe-
destrian oriented environment with easy
vehicular accesses off street

LT T JEEE AEASIG IR
XA AL A S B RE A

JREFIA LA AT Nt
B[R] I AEAETE AT 5 TR 44

CASE STUDY SIX : Oslo, Norway

Color expressions, varying facade, large
balconies, light building materials, di-
verse housing unit types

T N R R
tRRIE. RIS, KA
- BRBHSUMEL SRR T

Ao
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figure 5: source: http://en.wikipedia.org/wiki/Vancouver

figure 6: source: www.housingprototypes.org

figure 7: source: www.housingprototypes.org
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REDUCING THE COSTS OF MULTI-STORY BUILDINGS :

As societies’ gain wealth, individuals demand more ammenities
in their living enviornments. This, coupled with increasing labor
and material costs will make high-quality, low -cost building
extremely difficult. This section provides some options for
reducing building costs.

Below are examples of high rise flats with the maximum use of
elevators.

BRI 2 SR A 3R A

ANWTHE NN T3 AR SRR
AN S T A A R 31
oy WAE . A BN AR SR AT
JURRIEFETT 5. LU 2 mRAE
BRI E . B2, B
FLGEINRE, N A3 i
O B e, R A s bt Y B

B M- 477 <k 23 Ay o A AT iR M
Lo

figure 8: Oguen vourt, unicago (len) & £astgate, Lamoriage (r1gnty) SOUrce. mMcaraw mill ook Lormpany inc. 1962

K8: Zmar0gden Court (A5) , SUMFPHTIHE ()

Skip floor elevator system

In Singapore, many old multi-story housing without elevators
are now retrofitted for elevators, which was quite costly. To help
China avoid similar cost increases, it is important to investigate
floor plans that can maximize elevator uses.

Due to the expense of elevators, many multi-story housing
uniits are built without elevators in China. Eight- and nine-story
housing is perceived as mid-rise, quite taller than that of many
others countries where five-stories are the maximum walkup
height.

In skip floor elevator systems, only a limited number of floors
have direct access to elevators. The other floors either walk up
or down to reach individual housing units. The elevator thus
serves a large number of people without much waste of cor-
ridor space. Moreover, amenities can be added at the elevator
access floors.
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Building structure

Various building structural systems depart from the convention-
al rigid frame structure. A cellular structure, first introduced by
Europe and called stressed skin structure, utilizes the strength
of building material property with geometric compositions.
Below compares a cellular structure with other conventional
structures.

Load bearing wall: 7& 555

Its cost is less than skeleton frames since walls integrate ma-
terials to load bearing. There is no extra partition to fit in for
spatial enclosure which increases the dead load of buildings.
However, this structure limits the flexibility of space.

e B 5 R R AR SR M A BRI, DAL A e g 45 A 1)
SRR BRI R R 45 Gk ok . DRI 75 2 A 1) R B
SR S8 18], 1M 22 4% 1A e K 2 16 It U 44 B o
o (HIR I BT Ao o IR 2 8 11 RS Tk

Skeleton frame: HE 241 4k 14

This structure allows extremely flexible space, but due to the
separation between building materials and load bearing, it re-
quires excessive structural design to support the dead loads of
the partitions.

X &l K8 FRVE A (AT AR 0 R, (S 3R
FRPRIZRE IR 73 B, e 225 2 K S M Bt Rk R
Iea B P 7 9 E

Cellular structure: 1455 45 ¥

This structure minimizes partition walls and utilizes building
materials for load bearing. It provides column free space and
combines sheer with the elasticity of structures. However, this
structure requires complicated structural design. As such, un-
less there is technical expertise, this structure may cost more
than other structures.

S Tof 445 e A A 98 ik (40 A2 P8 B0 B /N, A P S UL R
KATE . ROt TSR A das ) L S50 R
PRI S (H2 XM S5 TR R g v it W
KRB M BIAR, XA SAKS = T AR S

L

W BT R 2 — PP AN ] 1A GE R AR
HEZRE MM S5 R S8 "B e SE I RK
WAL, B g 44 4 s A 2R 1 &5
ey, R AR 50 SR LA 454
G DUR SR I g S A A LA
(Eag A=

Load Bearing Wall 7 T 5%

Skeleton Frame HEZEL45F2)

Cellular Structure 15 5% 45 ¥

figure 9: Source an architectural record book,
McGraw Hill Book Company inc. 1962
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NEW URBAN DESIGN WITH COMPARATIVE ANALYSIS :

This section conducts comparative analysis between a pro-
posal and an existing condition. Each uses five hundred (500)
people per hectare density as a base. Given the same density,
the existing block form is uniform and monolithic, whereas the
proposed block form is pliable. The proposed block has con-
tinuous green space networks and generates activities through
the varied intensity of land uses.

Urban design concept

This research suggests density as the intensity of space should
be as a new standard for urban design. Implementing diverse
programs in open space is critical to provide multiple choices
and distinctive urban character. Open space should be large
enough to accommodate many activities, yet small enough to
generate and maintain intimacy.

Integrated communities are communities where diverse socio-
economic characteristics flourish. They have been recognized
as a model for sustainable communities by many sociologists.
Urban places with distinctive character can create integrated
communities which draw people beyond the neighborhood
boundaries.

Flexibility and adaptability will densify space since these
elements draw on synergetic effects through the intensity of
space. This research proposes "the palimpsests of activities"
in space since space bears the memory of activities that have
taken place. Space will become richer through adaptations.
Therefore, adaptable and flexible space and land use are es-
sential for sustainable urban design.

figure 10: An existing Urban Form F&10: AT 3k i JE =X
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figure 11: A new proposal &11: Bl iR
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"Urban rooms," such as squares or parks, not only generate
spatial identities, but also function as shelters for communities.
As a person needs a shelter, so does a community. Therefore,
this research recommends that Gaoming provides many
unique urban rooms, small and big, with distinctive programs
and landscape features, so that people can interact and further
develop a sense of belonging.

Density around urban rooms should reflect market demand,
but social welfare policies should safeguard affordability of
communities. The size of neighborhoods should be based on
the radius of programs rather than that of pedestrian walking
distance because mobility changes constantly with respect to
personal interest, economic resources, and technology.

Kevin Lynch in his book Site Planning introduces the concept
of the social unit, a concept that maps the size of communi-
ties based on numbers of people and strength of their social
networks. In the book, Lynch argues that in general people
can greet by name up to thirty persons within a neighborhood;
therefore, thirty persons should be conceived of as a module
for the social unit of communities. Urban design proposed by
this research experiments the social unit concept in order to
reflect the intensity of social networks within space.

Lastly, this research concludes that diversity will draw on in-
tensity and that intensity will generate adequate density from
which integrated economic engines will derive.

figure 12: An existing Urban Form [&12: HiA 3k g
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figure 13: A new proposal
EI13: Bl iE
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DENSITY AND FORM: MID-DENSITY

WIEHIEA: A

Context Analysis in Gaoming

A walk through the current city of Gaoming reveals streets and
few open spaces, which are intensely used and therefore can
be seen as the prime locations for social interaction. These
social interactions foster a sense of community, which must not
be forgotten during design for expansion of the city. Therefore,
it is necessary to plan for these open spaces within the new
fabric of the city. As itis desirable that open spaces always be
provided within walking distance from any given point within
each neighborhood, the formulated location of each space
relies on a standard policy of open space allocation for each
new housing block. As the policy will allow freedom for the
developer to choose either green space or designated commu-
nity facilities, the balance between impervious surface, green
space, and built form will be a diverse mix, reflective of the
street life in Gaoming.

Recommendations

This policy of open space allocation for housing blocks will
bring a sense of identity and civic pride, as each green space
will beautify not only the block itself, but also the larger commu-
nity of the Gaoming as a whole. Recommendations for Gaom-
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ing to achieve this even distribution of green space are: Bk
o TN AR S AN A ST
JiES () R b 4y

Policy o EUERSNIENESSRER

«  Gaoming should establish a Parks and Open space Board R e A | R A i)

« This Board should then set aside land for integrated « %2 b1 & Wizt s BRAERL, ¥
green public/ semi-public space Tod 32 P ke W 8 AN 4E 4 T i ek o,

«  The Board shall place a tax on residents in order to cover 25 1H] o

surveillance and maintenance costs of open green space.
« This Board shall be monitored by the City of Gaoming {%Z b4V i% i i BH i I U= 45 5
AT BUR M Z IR 2 & s, H
Finance AN ZA B HERR. IT
The City of Gaoming shall oversee the Board, but shall have no  JBUFI & (7% [A) &7 B2 53 23 Wiz AT
direct connection with the finance of the Board. The Open and & #5247 KA B .
Green Space Board shall manage independently all its financial

takings. PATIF B

A Tl PR L A RN bR
Implementation/ Phasing AEALIR R I A 3 O N A ]
First, the Parks Board shall establish a set ratio of built floor ﬁgﬂﬂﬁi%@ﬁilﬂ/@m%%i[m

area to require green space for each unit of developable land

X S8 FR AE A6 10 F M R T Y 1%
300°K X 300K W77, B AT £k
figure 1: Chart showing different levels of public / private space in BAS RVF, M T A RS SRR

various existing project 300K X 300K W 77 1ty HoAth [ A
B FREAR T ARG H AL/ A= 0
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SINGAPORE: ANG MO KIO HOUSING COMPLEX

Background

Completed in 1982 as a New Town prototype and upgraded in
the late 1990s, Aug Mo Kio has 11 residential blocks with 1100
units total divided into “precincts” in order to promote walkability
and a sense of neighborhoods

Green Policy

A recent study was conducted in order to evaluate the
quality and usage of spaces in numerous of the Ang Mo Kio
Housing precincts. The study proved that the more intimate
peripheral spaces, those which were partially covered by
the building mass, were the ones most frequently used for
all types of activities throughout the day. This is due to the
fact that the climate is more comfortable when there is partial
shading. Therefore, the vast open green space provided in
the center of these typical housing complexes proves the least
desirable place for inhabitants to take part in social activities.

Design Guidelines

The upgrading of this particular housing project included
the introduction of various community facilites and more
activity facilities soley for private use of the residents.
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figure 2:

Interior photograph of atrium space in IBM
building, NY (above)

Kl2: HZ9IBMAHE A IR g ) (kD
figure 3:

Photograph of interior private green space of
Singapore housing precinct (left)

KI3: FindkEEX NIFAR Gt (7))
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ZURICH, SWITZERLAND: MFO PARK

Background

MFO Park opened in July of 2002. Zurich held a competition
held for the design- promoted citizen involvement in the final
scheme selection. Accommodates everyday use as well as
large planned events. This park was built as the second of four
public areas in the Centre Zurich North. Its size is around .85
ha and it is open for every person who is interested in games,
open-air cinema, theatre or concerts.

Green Policy

Every two years a questioning of the citizens is carried out to
check the quality of life in Zurich. The survey in 1999 showed
that the green areas and parks as well as the public transporta-
tion system are the main reasons quoted for this high quality
of life. When asked about the biggest problem confronting the
city of Zurich at present time, citizens mentioned traffic most
frequently. The city will concentrate its future efforts on:

. Rearrangement of existing green spaces
. Maintenance of existing green spaces

ARV BT AT 5y

figure 4: Photograph of covered outdoor
space- used for concerts
Kl4: FAMETIAEN, T sE R

igure 5: Photograph of covered outdoor
space- public
K. 1AM T LA
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figure 6: Photograph of open public plaza space EAE R S AN . Yk e 3

Kl6: JHRA I S5 AT B T 118 5 K ) i Py B fie
» MR REZ RS . M

. Designing of new green spaces XM R, IR AR AT URERS
JIEEAE:

Design Guidelines —H T L HEIAT 1) ¢ (3 ]

—YEAP AT ) (0,2 T
In the Free Space Concept (set forth in 1999 by the City of
Zurich) three specific amounts of square meters of green spaces #1145 5 EAR .
per inhabitant were calculated and fixed. 76 CHBZRMS)  (RBH
1999442 ), THEFIRE T =
+  Every working place should reserve five square meters FRAS R N 28 £, 23 R TH R .
free space in the city.

+  Eight square meters of green should exist per every YR P I REAS TAE2S 8] NV AR
inhabitant of the city. B5° oK E sl

« Fifty square meters of undeveloped land should IR TRRS T BN 1% A% BE 8~
be acquired per every floor surface area of buildings. J7 K S0 45 ],

(as per www.urge-project.ufz.de/zurich) — AR AE 27 [R) 1% TR B 50~
JiK IR TR 14
Objectives
ER7S
«  Asignificant open space framework —HLEER T TR (R AHE AL
«  Achance for sustainability - RFER L
«  Public open spaces in all districts —JITAT X A AT A LT I8 ]
*  Free areas at the doorstep —[ IR AR 1) 1 Eh 2 )
«  Living space for nature in the city ~ZFEALI AR M X 35,

+  Diversified agricultural areas
NG AT D RS DT IR AR
IS

Summary

More integration of housing developments with open green
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PROPOSAL

Open space / housing block integration

The most appropriate housing typology for Gaoming, China is
a hybrid of Western building technologies and systems with
the traditional Chinese building form. Looking at the traditional
Chinese housing typology one can see a very strong pres-
ence of the community and an emphasis on social interaction.
Therefore, having recognized the importance of this interac-
tion, a new housing typology may be designed with dedicated
volumes of space, which must be accessible to the public.
This typology may take the form of the current perimeter block,
however, should be continuously punctured along the street
edge, allowing the public space of the street to bleed into the
“trapped” space at the center of the block.

This would recreate the dynamic public street environment,
which characterizes many traditional neighborhoods, while
providing modern housing facilities of an improved standard.
The block’s central green space may still be closed off to the
public, as is desired for reasons of security, however, this pri-
vate space would be smaller than what is currently being built.
The small sacrifice of a portion of this space will prove benefi-
cial as it is traded for public access, which will promote a more

ARV BT AT 5y

figure 7: Diagram of introduction of semi-
public space into private blocks.
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figure 9: Diagram of semi-public open space
inserted into housing blocks.
BI9: MRS SR T 21 A SE 0 ) e B a Jee R X o

active community environment for the neighborhood.

Each semi-public open space may be either left as open
park/plaza space or may house a community facility such as a
meeting hall, athletic center, or cultural center. The integration
of various programmatic elements will bring diversity in uses to
the neighborhood, creating readily accessible amenities and
leisure activities, as they will continuously be thread throughout
the fabric.
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Shading at 3:00 pm. December
BEFPTIE %, T H T 3A

Opposite page above: exploded diagram of open space hierarchy
with mid-density housing blocks

Opposite page below: Schematic street perspective, shows con-
tinuous integration of semi-public spaces

OPTIMAL SUN AND SHADE COMPOSITIONS

In order to optimize sun shading and exposure, various volumet-
ric configurations were investigated using the two extremities of
daylighting: one mid-day summer and the other mid-day winter.
This may be useful in design of semi-pulbic open spaces. As
seen in Ang Mo Kio housing project, the most important attri-
bute of an open space is its availability to please those wishing
to take in sun and those who wish to be shaded from the sun.

ENHANCEMENT OF STREET LIFE

As seen in the schematic street perspective to the left, intro-
duction of these semi-public spaces into each housing block
would provide an active street life for pedestrians and therefore
enhance the social interaction within any given neighborhood.

Shading at 3:00 pm. June
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XU R G T IR S ) = OO A%
HEALER

XU BTIERLE, SR T
NI A

AL HIBE e M B 2 4L &

N T A BH e BT 5ERN JE T e 1]
FRA AL FH P Rl AR g PR O i BRI
AR RIACR IR, IR T AR A
BRI = R TR DL IR X 22 3k
25 W) B BETHAT BT ok o 1E W fEAng
Mo Kiofl:=g 3l H & 21K, JTis
71 5 T S PR A A A R0 A B Ak P
JERNAN Ty BB A B 5 1R AATIoR i )
AR

IS A 3
e AN EE L KPR, fE

BEMEB X GINIX L2 S ]
K22 AT NARAE IS BRI A8 A0

RESEARCH THROUGH DESIGN: Design and Planning Typologies

203



A = W

204 DL THEISY: ik R o7 2 Y



MIT | GAOMING PLANNING STUDIO

CIVIC CENTER
B

The Civic Center in Gaoming's proposed master plan is
featured prominently. Many of the principles that inform the
plan are well founded: dynamic mix of uses and integration
of civic center with the Xiu Li River. From our observations of
these elements we catalogue five examples of civic centers
in Boston, MA; Milwaukee, WI: Providence, RI; Shatin, China;
and Bilbao, Spain. Through each of these examples we
explore context, location, design program, services/cultural
events/functions, surrounding land use patterns, development
history, and lessons learned. The geographic location of the
site is contextualized at a macro and micro level. The location
of the civic centers is also explored symbolically in relation to
water bodies, the center of the city, and other civic aspects.
The program elements are also detailed including materials,
parks, plazas, structures, statues and sculptures.

Civic centers are also important gathering places and as such
we looked at the services, cultural events and functions of
the civic center. American planners focus on the importance
of mixed use development and we immediately picked up on
this element of the proposed plan. Another focus of these
case studies is the surrounding land use pattern. The intent
of this focus is to understand what works well in terms of
creating dynamic, well-used space. Finally, we looked at the
development history of the civic center including funding and
phasing the project. We do not intend for these case studies
to be prescriptive, but rather they serve to highlight cases that
have succeeded in some areas and not as well in others.
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URBAN DESIGN GUIDELINES

1. Mixed use
Provide a diverse mix of products to invite use throughout
day and night.

2. Balance between public scale and scale
Ability to accommodate public gatherings, but also
designed carefully so that the scale will not intimidate
individual personal uses.

3. Design with different constituents in mind
A civic center essentially belongs to everyone, so it
should be designed in away that is welcoming to different
constituents: seniors, middle-age couples, young couples
with children, after school teenagers, toddlers learning to
walk, and others.

4. Preserve local culture

Ordinary people’s daily culture may not seem important
to preserve at this point, but it certainly is being eroded
gradually with fast development. The design of a civic
center should not dismiss the importance of local culture,
but rather should preserve, extend, and reinvent local
culture and make it become a part of the local history, both
physically and culturally.

5. Multiple modes and access points
The center should be connected to different parts of the
town through various transportation modes. Vehicular
connection is important for formal uses, while pedestrian
connection is critical for attracting people to use a public
space.

6. Identity construction
The civic center shall be the epitome of the city’s identity.
As Gaoming is water capital with green hills, the civic
center shall reflect and reinforce such identity.

7. Activities
In addition to encouraging daily uses, the civic place
should hold a space for civic functions and activities. It is
these public activities that help create collective memories
of a place in addition the civic center’s physical design.

8. Open space
Open space should be an integral part of the civic center.
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figure 1: Site of interest: City Hall Plaza ] 1 . W7 37 fi{edth  figure 2: Boston waterfront )% 4= iz K X

figure 3: Faneuil Hall--Festival Marketplace
K 3. ke mE—H g

CASE STUDY ONE: ‘?%ﬂﬂﬁpzfé ‘
BOSTON, MASSACHUSETTS, USA 5 [ JPR 1% 5 2 M 1) it
Introduction 55

Boston is a city of 580,000 people located in the state of y&i@ﬁ&%%}ﬁ,#@%?ﬁ%g
My N5 8 J o ST 2 A4 i 4%
A BRI > LA 4%
R AN STt e : SR
a mile from City Hall Plaza. Boston is an interesting case %ﬁgz%%%?%g;?{ﬂgqig
because it is of a similar size to Gaoming, it is very near Boston .. < vys = x- e

. FEUTHFHE AT /R W] o BeATTml LA
Harbor and the Charles River, and there are lessons that can W L T BT e R A A 251
be learned from City Hall. IS

Massachusetts on the east coast of the United States. There
are two highways that slice through the city; one is less than
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Location

Boston City Hall Plaza is in the historic heart of Boston on the
site of an old neighborhood, Scollay Square. The neighborhood
was redeveloped in 1968 as a civic center in Boston. City Hall is
well located and is in walking distance to Faneuil Hall (a tourist
market place), the Boston waterfront, the financial district, and
two major transit locations. The elevated highway that divided
Boston from its waterfront has been removed and in the
coming years city officials will make an effort to reconnect the
urban fabric with Boston Harbor. The planned Rose Kennedy
Greenway is a 30-acre linear park.

Design Program

The design program of City Hall Plaza is spartan. The plaza
has a very austere feel and impresses visitors as a serious
structure. From an American aesthetic perspective, this is not
always the most welcoming design—and as a gathering place,
the plaza fails. There is very little foliage and during summer
months the plaza is sun drenched. During the fall and winter it
is windswept and often abandoned.

Materials

City Hall and the surrounding plaza are austere. City Hall is
designed in the monumental style and is built of reinforced
concrete primarily. There are very few additional decorative
elements on the exterior of the building. The building is at grade
with the road on the west side of the site, and is above grade
at the east side. There is a set of stairs that descends towards
a popular tourist destination site, Faneuil Hall. Surrounding
city hall is an expansive plaza of brick pavers, occasionally
punctuated by ribbons of concrete. Set on the pavers are a
few concrete geometric structure. These serve the functional
purpose of benches.

Parks and Plazas

Again, there is a brick plaza that encircles City Hall (see aerial
view). There are very few decorative elements throughout the
plaza.

Structures, Statues and Sculptures
There are concrete trash receptacles and some concrete
benches, but no statues to speak of.
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figure 4: Financial District
K4 Gfllx

figure 5: Surrounding Land Use Pattern, BRA
ES SR T R o b L N1

figure 6: Boston City Hall
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figure 7: Boston City Hall as gathering space  figure 8: Beacon Hill neighborhood
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Services/cultural events/functions

When temporarily programmed to host events or functions, City
Hall is a very good location for thousands of people to gather.
Events are held at city hall ranging from concerts, to parades,
to sports celebrations, to political rallies.

Surrounding land use patterns

The surrounding land use pattern is similar to those of the other
five case studies and represents best practice in the mix of
uses. The orientation of land use creates a dynamic synergy
and this is evident by the popularity of the location. City Hall
sits at a point between different nodes—residential, financial
district, government buildings, festival marketplace.

DEVELOPMENT

City Hall is built on the old neighborhood of Scollay Square.
Scollay Square was a seedier part of the city; despite that
(or maybe because of this) it held particular appeal for many
Bostonians. Many citizens of Boston objected to the way in
which Scollay Square was razed without much input from
the users of that space, but the city felt pressure from the
economic downturn during the 1940s and 1950s and looked to
redevelopment projects as a way to revitalize the economy.

LESSONS LEARNED

Given, American aesthetic, City Hall Plaza is not a success.
The plaza is exposed to the elements—windswept and sun
drenched during the summer. However, the surrounding land
uses redeem the design program in that the site is used to
cross from nodal development to nodal development.

figure 9: Overview of Boston
9. Lk
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figure 10: City Hall plaza

Bl1o. W



MIT | GAOMING PLANNING STUDIO

CASE STUDY TWO:
MILWAUKEE, WISCONSIN, USA

Introduction

Milwaukee is located in the midwestern United States in the
state of Wisconsin. It is similar in both the location and size to
Gaoming. The city of 580,000 is straddled by the Menomonee
River to the east and a small canal to the west. The focus of the
case is on an area that is very near to the canal—the location
of City Hall and other civic institutions.

Location

City Hall occupies a triangular parcel that sits symbolically and
geographically at the center of the downtown area. There are
three prominent areas that surround City Hall: East Town, West
Town, and Park East.

East Town is a diverse neighborhood, with uses ranging from
corporate offices to local restaurants. Cathedral Square and
the River draw regional audiences through activities such
as Jazz in the Park. The neighborhood is fostered by a
residential community as well as commercial and employment
establishments.

West Town offers concentrated, large-scale retail within the
downtown area. Street trees, flowers, benches, banners and
art enhance the streetscape.

Outdoor cafes predominate in this area, and balconies of
upper-level residential units have premier views of river activity.

figure 11: Land Use Plan
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An entertainment complex containing a multiplex cinema,
restaurants and a hotel is also located here.

The Park East neighborhood has changed significantly since
an elevated freeway was torn down in 2002. This neighborhood
is now dominated by a Performing Arts Center, a skating rink,
bars and restaurants and a new multiplex movie/entertainment
complex. Restaurants and outdoor cafés flank the river. On
the river’s western edge development continues to provide a
mixture of housing, offices, and retail.

Program

Milwaukee’s City Hall was designed in 1895 by H. C. Koch and
Company and for many years was noted as the tallest building
in the city. The design of the building is based on guild halls
in Holland and Belgium. City Hall is wedged shape to fit the
triangular parcel. The bell and clock tower top the structure.

Design and materials are carefully thought out to attract visitors
and to emphasize the symbolic importance of this site. The
median in front of City Hall is planted with low plants and
colorful flowers. A forecourt is the predominant element of
City Hall and the surrounding uses emphasize its importance
through both design and use. These parcels have been in-filled
with office and retail.

Surrounding Land Use Patterns

The land use pattern surrounding the City Hall are diverse,
but are primarily commercial uses. There are some residential
as well as some cultural uses. Again, the site where City Hall
is located is at the nexus of the downtown area and it is a
backdrop for a dynamic integration of uses.

Lessons Learned

Milwaukee is an interesting case because of the physical
similarities with Gaoming. Both are located between a major
waterway and a secondary waterway. Milwaukee has used the
city hall as a backdrop for the city. The building and its location
is imbued with a civic symbolism that brings together the rest of
the city. Gaoming can learn from the ways in which Milwaukee
has imaged the area.
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figure 12: Varied land use pattern
K1 2. Rz

figure 15: Site plan
Bl1 5. Xk

figure 13: Calatrava Museum of Modern Art
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figure 16: Aerial plan
figure 14: City Hall 16: DAK
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CASE STUDY THREE:
BILBAO, SPAIN

Introduction

Bilbao is Spain’s sixth largest city and seaport. It is located
in the heart of the Basque region in Spain, and accounts
for the majority of the region’s economic activity. The City’s
population is approximately 350,000 and its metropolitan
area is approximately one million. As recently as fifteen years
ago, the city was a declining industrial center, but with the
installation of new aesthetically distinct architecture, the city
has recently become a tourist destination for “culture tourists”
from the rest of Europe.

Location

The city of Bilbao is on the coast of Spain, inland of the gulf
of Biscay. The city is bisected by the Bilbao River. The area
to the west is traditionally the industrial sector, the area to the
east of the river is a growing service based economy hub for
the region. The civic center of Bilbao lies 250 meters from the
Bilbao river on the eastern side of the city. At its geographic
center is the plaza Moyua and adjacent city hall.

The Bilbao civic center is marked by traditional Spanish
architecture and materials, which lie in stark contrast to the
more recent developments which display a completely new
architectural style and materiality. Of more importance to the
economic and social livelihood of the city is not the plaza and
surrounding administrative buildings, but rather the recent
high profile developments surrounding it, most notably among
them the flamboyant Bilbao Guggenheim Museum designed
by Frank Gehry, located approximately 250 meters north of the
city hall on the river.

Function of Civic Center

Combined with the local museums and traditional architecture,
the Bilbao civic center is a unique place among other newer
developed cities in Spain as a huge tourist attraction as well as
a seat of government. The civic center is an attractive venue
for conventions as well as local events and attractions.

Economic Background and Development Strategy:

Traditionally a small Mediterranean town of fishermen, the city
experienced a booming in its port activity and heavy industrials
manufacturing sectors in the 1950s and 1960s. Changing
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figure 17: Bilbao tourist map P& 1 7+ /R ELSR T iy &
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figure 18: The new city development
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figure 19: The same brownfield after redevelopment
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figure 20: The old city
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market conditions in the 1970s instigated a severe decline in
the city’s industrial base and population over the next twenty
years. Between 1975 and 1996, Bilbao lost almost half of its
manufacturing jobs.

In 1985, the city undertook many regulatory and policy
approaches for city revitalization in response to the economic
crisis. By the beginning of the 1990s, Bilbao had created a plan
to revitalize the city which described three approaches to urban
regeneration: spatially, strategically, and by developing large
urban projects.

The plan first spatially mapped out former industrial and
brownfield sites that the city felt presented opportunities for new
redevelopment. The first site they noted was an abandoned 35-
hectare inner port where the Guggenheim Museum now lies.
After choosing the site, the city created a strategy to define
Bilbao’s future.

The next phase of defining the city was done through large-
scale investment in infrastructure and transportation projects.
This included the metro designed by the famous British
architect Norman Foster, completed in 1995. This was followed
by port extensions and other large infrastructural developments
including an airport terminal designed by Calatrava. These
image improving developments made way for the development
of the Guggenheim museum, the establishment of which
established Bilbao, a recently industrial city, as one of Europe’s
new cultural capitals.

While the Guggenheim Museum cost 1.27 billion dollars (10.8
billion yuan), during the first year, government estimates
showed that the museum was responsible for $210 million in
increased economic activity in the region, of which $30 million
was claimed by the government in taxes. The museum also
adds value to the pre-existing museums and cultural sights in
the civic center by creating further tourist and local draw to the
area.
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CASE STUDY FOUR:
SHATIN, HONG KONG, CHINA

Context

Sha Tin is one of the three new towns developed in 1973 in
Hong Kong to alleviate pressure on housing in its urban areas.
After about thirty years of development, Sha Tin’s population
reached 628,634 in 2001 within its jurisdiction of 69.2 square
kilometers. Surrounded by steep mountain ranges more than
300 meters above the sea level on three sides, and with Tolo
Harbor in the northeast, most of the development in Sha Tin is
clustered and situated on narrow strips of flat land along the
Shing Mun River. With a density of 9,082 people per square
kilometer in 2001, Sha Tin is one of the most densely inhabited
new towns in Hong Kong.
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figure 23: Sha Tin is
one of the new town
systems developed
by the Hong Kong

government in
1970s.
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Programs and Events

The vibrant life at the urban core of the town is attributed to its
design features as well as to the events happening there. The
Town Centre is composed of a various functions of facilities,
including civic/cultural, commercial flagship, entertainment,
as well as residential clusters. These various structures and
programs offer abundant opportunities for different events to
serve different constituents throughout the year.

buoy| buop ur buiuuelq umoy
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Civic and cultural buildings are one of the major components

for the identity of the Town Centre. Looking upward from the

Shing Mun River bank, the cardinal orange color of Sha Tin

Town Hall dominates the heart of the Town Centre. With more

than 1,500 seats, it is the central facility for performing arts in

the Sha Tin area and eastern New Territories. Situated on the

same elevated limestone plaza is the Sha Tin Central Library, figure 24: Sha Tin was a place with farms

which is similar to the Town Hall, with its modemist style and and scattered villages before 1970s. Shing
S Mun  River had serious water quality and

color scheme. These two modern cultural institutions form the sediment problems.

core civic functions of the Town Centre. The Town Centre Plaza  po,. -4 ity b i 4 e FHL R

is one of the most popular leisure places for local residents as st it ks o 3 1 30 4 7 7 [0 7K SR

it is surrounded by cultural, commercial, as well as government B4 & .

offices and housing. As the Sha Tin government registrar

office is also located on the plaza, the staircase leading from

the scenic Sha Tin Park to the plaza is a frequent spot for

shooting wedding pictures after the registration ceremony. The

convergence of public and private activities in the Town Centre

Plaza and the cultural and civic structures truly bring vibrant

civic life to Sha Tin.

Several government buildings, including administrative and
court functions, are scattered around these two cultural
anchors. In order to reinforce the civic center as a cultural hub,
several cultural institutions at the peripheral of the Town Centre
are also incorporated. Hong Kong Heritage Museum opened
its doors in 2000. The five-storey design is largely inspired by
traditional Chinese court-yard architecture, with a terra cotta
color scheme similar to the Town Hall and Central Library within
a walking distance. On the other bank of the Shing Mun River
are two indigenous cultural structures that have witnessed the
rapid changes of the area in the past thirty years. Across the
foot bridge over the Shing Mun River is Che Kung Temple in
memory of the legendary patriot Che Kung, whom was regarded
by the locals as the area’s guardian. Within walking distance to
the east is Tsang Tai Uk, the biggest and most well-preserved

figure 25: (next page) Key establishments in
Sha Tin civic center area
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© Town Planning Office, Buildings and Lands Department, Hong Kong, Town Planning in

Hong Kong
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walled Hakka dwelling complex in Hong Kong. The original
gray-brick structure with five courtyards around the central
ancestral hall has been continuously inhabited for more than
150 years. Although it has become a cultural icon for visitors,
Tsang Tai Uk is still occupied as a housing complex with very
few alterations to its original Hakka vernacular architecture.
The animated civic life in the Town Centre is thus sustained by
a mixture of both modern and traditional cultural activities as
well as government functions.

T oL e B R R E o

The green and open space system centered around the
Town Centre further highlights its importance in the civic life
of the residents of Sha Tin. The eight-hectare Sha Tin Park
provides numerous options for different users, such as Tai Chi
practicers, bird-watching enthusiasts, children and toddlers
at the playground, or simply couples taking a morning walk
or evening jog. Linking the Sha Tin Park and the two other
regional parks in the area is an extensive network bike paths
and trails, totaling 50 kilometers. These bike paths and trails
radiate out from the Town Centre, penetrating through regional
parks, crossing over the River, touching community open
spaces, and reaching up to the hills. The green strips along
the banks of Shing Mun River offer shades from the tropical
sunshine for chatters, pedestrians, joggers, as well as cyclists.

juswedaq sa21AI8g [einyn) aiinsa Buoy BuoH @

figure 26: Some of the major cultural institutions
and events in Sha Tin civic center fulfilling different
people’s interests, this page, from top to bottom:
Sha Tin Town Hall and public library; Che Kung
Temple; annual dragon boat race on Shing Mun
River. Next page, from top to bottom: Hong Kong
Heritage Museum; Tsang Tai Uk; Chinese garden in
Sha Tin Park; and Snoopy’s World (figure 27)
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CASE STUDY FIVE:
PROVIDENCE, RHODE ISLAND, USA

Introduction

Providence the capital of Rhode Island, is located in the New
England region with a history dating back to 1636. It is situated
at the head of Narragansett Bay, the second largest estuary on
the East Coast. Despite its small size of 18 square miles, its
density in 2000 (9,401 persons/mile?) is three times as dense
as major metropolises like Atlanta (3,161 persons/mile?). After
suffering from cycles of economic recessions, its median
household income soared to $42,090 in 1999, higher than
most cities with a comparable size. Many of the recent growth
have been attributed to the city’s successful revitalization in its
civic center.

figure 32: Location of Providence and its civic

Center.
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As the backbone of the civic center, the Providence River has
been largely ignored in the past. Office buildings were built
on top of the river, while a huge portion of it was covered up
by surface parking lots as well as bridges. After a continuous
effort to revitalize since the 1970s through several plans,
one of the major milestones in the Renaissance effort is its
exceptional task of relocating the human-made confluence
of the Woonasquatucket and Moshassuck Rivers, including
uncovering two-thirds of a mile of the rivers. The relocation of
the Providence River helped the locals to rediscover the civic
center’s history as well its potential for the future. The relocation
is only the stimulant for a sequence of major redevelopment
projects that jointly contributed to the Renaissance era of
Providence:

+  Developed miles of promenade linking newly built and
existing small parks and plazas;

« Constructed twelve new bridges, restoring historical
pedestrian links among historical College Hill, downtown
historical districts, and Capital Center;

+  Relocated rail tracks with new below-grade alignments;

+ Established a new train station in the civic center above
the underground track alignments;

+ Relocated the World War | monument from a problematic
and isolated traffic roundabout to the newly created
Memorial Park by the waterfront;

+ Created a new WaterPlace Park as a central node
along the riverfront, surrounded by local restaurants,
amphitheatre, fountains, boat landing and multiple
pedestrian connections (a total of 11 acres of new open
space consisting of rivers, riverwalk and parks);
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figure 34: The identity
of Providence’s
civic center is given
by  both  physical
redevelopment  and
series  of cultural
events.
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figure 35: (Top pair) The WWI Memorial Monument was located at an isolated traffice circle (left, early 1990s). It was
relocated later along the riverfront two blocks down, and Providence River was uncovered (right).
(Bottom pair) Waterplace Park and the riverwalks were built from the rubble of the past.
B35:  CEmi—xE R — R SMAEIOFACL B A T AR B A e b o b2l i S R AR BT B
TRV, TR o5 ) 2 Y i A5 AN R H

CR—X B D Waterplace i 2 Pl AL HOUARAE IH H R bl 7t

figure  36: Various
plans for revitalizing
Providence’s  civic
center.
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+  Constructed three docking sites for boat traffic;

* Realigned downtown arterials connecting to the new
Memorial Boulevard, and connected local roads that serve
the Capital Center district;

* Added an interstate highway interchange between a
previously dead-ended belt highway in civic center and
Memorial Boulevard.

After ten years since the inception of the relocation of
Providence River, the current day civic center is a vibrant
community focal point with mixed uses, including residential,
office, commercial, educational, civic, as well transportation
hub. In addition, there are two design issues that deserve
further discussion:

Small and diverse urban cultural spaces

Learning from the devastated past of extinguishing the civic
center’s attractiveness by putting huge lifeless parking lots
there, Providence specifically wanted small and diverse urban
cultural spaces in the redeveloped area. These small urban
spaces were also deliberately designed to subtly theme the
local aspects of its railroad and waterfront history. Light poles,
stone railing carvings, landscaping, street furniture, tree gates,
signage and historical interpretation panels offer variety of ways
for people to learn about the place and rediscover its identity.
Newly constructed bridges were designed and detailed with
ceramic titles depicting historical maps, photos, and exhibits of
a theme consistent with historical location and importance.

1952

figure 37: Time lapse K37: % HiT#®
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figure 39: Bird’s-eye-view of the civic center (2002) after
20024 major redevelopment efforts.
F139: Z0id BT R e AR S T b0 1 5 i &
figure 38: Satellite images of the civic center areain 1952, .
1982 (facing page) and 2002. Notice the relocations of
rail tracks and the river, the addition of the freeway, and

the changes of buildings in the area.
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figure 40: General land uses in the Capital

District after the completion of the railroad

and river relocation projects, 2003.
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iﬂﬁﬁimm{ﬂ‘ © W.D. Warner Architects & Planners
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Design culture and preservation ethic

The designs of various cultural elements in the civic center
are intended to faithfully reflect its proud history of a port
town and a rail road hub rather than replicating extravagant
structures that were not genuine to the local culture or history.
Historical themes are part of the details along the riverwalk,
suggesting the eras of the railroad and steamboat. The cultural
history of Providence is carefully told and illustrated mostly
through preservation and newly created subtle cultural spaces,
but never conveying a sense of artificiality to create a false
memory of the place’s past.

A diverse water culture as a new identity

The identity of Providence is not only created by its physical
environment, but also a collective culture that people cherish,
build, and improve together. For instance, the WaterFire, a
one-time art installation by Barnaby Evans that turned into a
regular festival ritual, has become one of the hallmark cultural
identities of Providence. The event has evolved to now become
a haunting blend of eclectic and powerful music, bonfires
along the waterfront, water and its fronts, street theaters, and
hundreds of intrigued participants. The sparkling bonfires, the
fragrant scent of aromatic wood smoke, the flickering firelight
on the arched bridge, the silhouettes of the fire-tenders passing
by the flame, the torch-lit vessels traveling down the river, and
other factors help reconnect Providence’s citizen to rebuild
its cultural connection with the River. Other art and cultural
happenings scattered along the river further add diverse
dimensions to the recreation of its local culture along the
riverfront.

The annual Convergence Art Festival acquires and places local
art work through out the civic center area for public display.
These art pieces are returned to the artists after a year on loan,
and the event organizer searches for another around of art
pieces. Free summer concerts are also organized to celebrate
the conclusion of the old display cycle and to introduce the
new ones. The importance of such ceremony has become
more and more prominent as it continues to attract a culturally
and ethically diverse group of participants with sundry art
tastes. In addition, Shakespeare in the Park is another popular
event that provides free Shakespeare plays at the WaterPlace
amphitheater.
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figure 44: The Renaissance of the civic center is not just about the redevelopment of the physical environment, but it
is also about the (re-)inventions of a wide range of cultural activities. Prometheia in the civic center area.
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figure45: Ballroom Dance at the Sovereign Plaza.
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figure 46: The success of WaterFire requires the ©
public’s engagement. Volunteers lighting up the ;
bonfire (below). New WWI Memorial Park by the )

water during WaterFire. (Right)
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The physical environment of the civic center only creates half
of the collective memory of the place, and the other half relies
on these cultural events, whether historical or modern, bringing
together people to create a shared experience resonating
within each and every soul of the place. It is only then that the
identity of the diverse water culture of a place emerges.
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figure 47: The Renaissance at Providence’s civic center is created by both physical redevelopment
and a diverse cultural events that colletive remade the shared memory and history of this place

and its people.
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EXPLORING CULTURAL GEOMETRIES

R A LA

Gaoming is popularly known as the “Pearl of West River” be-
cause of its natural environment and the scenic beauties. The
city’s cultural pattern has evolved from this environments, as
well as from an active public participation.

These existing cultural events and rituals can provide clues to
planning and urban design solutions. By incorporating cultural
elements in the development process, the planners can ac-
tively build opportunities for active urban spaces. Cultural, ar-
tistic, and hertiage districts can enhance the urban experience
by creating civic destinations. These areas build community
identities, as well as economic growth.
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figure 1: City Infastructure and Facilities P9 1 : 3u11i 35 B it

figure 2: Public Amenities and Recreational Attributes 1€ 2 : /A JLlg SRR Lt K] %

Developing Cultural tourism for the city Gaoming

The focus on cultural tourism can bring together many differ-
ent professional disciplines. Urban planners, preservationists,
tourism managers, as well as municipal authorities need to
coinate and work together to build a culturally sensitive city.

«  Stimulate partnerships for an effective source of mobiliza-
tion and investment at an national and local level;

«  Enlist the participation of many community organizations;

« Focus upon capacity development and strengthen local
institutions.
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figure 3:Gaoming- Reflecting Nature, Source- Author

figure 4:Gaoming- Laying Environmental Grids for the City, Source- Author

figure 5:Gaoming-Mapping Culture nodes of the City, Source- Author
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figure 6:Greening Gaoming- Exploring Ecological zones, Source- Author
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figure 7: Gaoming- Design and Water Culture

The following projects utilize maximum “green” surface areas = «
with terracegsporjhard landscapes. The igncorporation of eco- },,ﬁ E%g ii%uggﬁﬁgg%ﬂg@
logical characteristic are prevailent throughout design. These ij\cﬁﬁa}jgﬁé\%@ﬁﬁﬁgﬁﬁﬁ(’

prOchts were devgloped as part of the “Planning Frameworks SCEBTH & R TAE4LI Bk
section of the studio. HESLY () — 40

figure 8: Gaoming- Reflecting River Front- Green Strategies for Eco-Polis Costruction
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figure 9: Culture Corridor Reflecting River Front, Inland Waterways, Source- Network City

River Edge Development

Due to the large range of river water lev-
els, the sectionally-driven design strat-
egy allows for an efficicent interaction
bettween water edge and the built form.
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\Neighborhood overlook park with

\gazebo and focal point

Access to river walk promenade

figure 11: Section at B
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figure 12: Culture Corridor Reflecting River Front, Source- Authors

Elevated river walk Promenade

Turn around drop off
point
Parking

Gazebo with seating as a focal point of park

f / Landscaped bank

figure 13: Detail Plan at B
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figure 14: Section at C
Urban design moves : W D

«  Relocate the open areas to the riverfront in order to en- —A T a5 ) A2 A] B AN B G &

courage interaction with open space. s HUPUA B X bt
*  Provide accesibility to the the West River —FRAL ] BA PV AR

+ Create the unique city landscape to strengthen the image  ~ & S T ARRE (1) AR st v
of Gaoming. ME%

« A combination of public plazas, open courts, stages, open ~AES . FUANEERE. B, ER
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Focal EIement/CIock Tower
Fountain/ Rock Garden

| River Walk Promenadade

Civic Space

3

figure 15: Ecological gardens

Green Flood zones

Marina,Arts

Ferry Term

figure 16: Culture Corridor Reflecting River Front, High Density along River Edge, Source- Maturing City
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figure 17:Section at D

Street Junctions-Open Plazas

figure 18: Culture Corridor Reflecting River Front, High Density along River Edge, Source- Re-Building the Urban Canal

River Side Promenade

figure 19: Culture Corridor Reflecting River Front, Cultural Nodes along the River Edge, Source- Greening Gaoming
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Paved Plazas
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Plan at D

figure 20:etail

River Promenade

Central water Plaza
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VILLAGE REGENERATION
EZ K

*  Objectives EE 2
*  Premise © R
e Principles

o AR

* Case Studies

S S
* Design Opportunities

s Wt

OBJECTIVES DL 52 5k H b
FOR REGENERATING A HISTORICAL LANDSCAPE ‘ \ N
o RPN B SE AN

« To preserve the aesthetic quality of a property or area =

_ o ERL TR AR
+  Toaccommodate the needs of a changing urban, suburban i [X % A Ak [ T B

or rural landscape. . ?@ﬁ%ﬁﬁﬁ?ﬁﬂﬁg, R
« To utilize village as a unique aspect of the urban parks and %ﬁ?ﬁ%ﬁ%i&%}?ﬁﬁii@%éﬁ
open space system HHOMURE IR — 53
PREMISE BEHIND DESIGN RESEARCH BEVHIFFE AR B T4

As Gaoming moves forward, the village can potentially be seen B =W AW A RE, 2 ] LAg
as an urban park or an open space. In the future, the treatment  FE A AR 111 2 [ ST il 2 W) o £
of the boundary between the villages and new developments ARMKET, ?H%%ﬁﬁﬁgﬁg
may be similar to the boundary treatment between park and @ﬁﬁ?ﬁ’ﬁﬁ‘*ﬂﬁﬂﬂ@%ﬂﬁﬁﬁ
urban edge. The placement of new infrastructure can also en- REEARSAL, BT A I Bt AT LA

RN EZ SR

hance the diverse nature of this regeneration.
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PHYSICAL REHABILITATION

Regeneration of Gaoming’s villages will involve a high de-
gree of intervention and the resulting loss of historical fabric.
Changes are necessary to distinguish the physical nature of
the village from the new development. These physical changes
will also focus on pedestrian and vehicular circulation, entries,
and boundaries.

PRINCIPLE ONE:

Entry Points and Access

«  Emphasizing entrance to a village strengthens the visual
transition from village to city.

«  Creating and widening cross streets enhances public and
sanitation access to village.

PRINCIPLE TWO:

Boundary/Circulation

«  Establishing and differentiating boundaries and restricting
major vehicular circulation to the exterior is important in
maintaining the identity of the village.
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figure 2: Village Planning Handbook: Bucks County Planning Commission
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CASE STUDY ONE:
MORSE VILLAGE VISITOR CENTER: SINGAPORE

Entry
Emphasized through a gated entrance.

Boundary
Buildings aligned on periphery to create a buffer between
village and city.

Circulation
Vehicular circulation surrounds the village and parking is
included to maintain the pedestrian friendly village.
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figure 3: Image taken from: Parks & Water bodies Plan: Singapore Ministry of National De-

velopment.
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CASE STUDY TWO: L )
MILLEGATE VILLAGE: NEWARK, BRITAIN 9 [ 211 B s FMillegate b
Entry NEE B ‘

Gate marks entrance to village center. RIThREENERAR
Circulation T

Vehicular Street is added and passes through gate to create @ib%ﬁy\j(”AE@Eﬁﬁ{‘fW
access to village interior. Pedestrian streets are preserved ﬁBEF"UI\Z" Eﬁj\ﬁj%*ﬁﬁ?ﬁ%
and paved to create an intimate setting for commercial % J A1k, AEDEIXHEIN TR

S =
programming. e

figure 4: Images taken from: Urban Design Street and Square: Architectural Press
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DESIGN OPPORTUNITIES Wt HLE
Gaoming is an ideal site for potential village regeneration: 15 B R AT R R FE AR

+ Villages are surrounded by canal and fish ponds, ,  y&isvar =4y 4 525
increasing their potential for preservation. Tﬁﬁgg?@%ﬁg REad
; | JE

« Location by the waterfront taps into the theme of “Model

Water City.” o KRBT M R B E AT BT
RIEHEK 2 "Bk

figures 5, 6: Locations of villages
FISHIPE6: AR AT

ARV BT AT 5y



MIT | GAOMING PLANNING STUDIO

RESEARCH BY DESIGN: Design and Planning Typologies 249



£E = W &

250 ARV BT AT 5y




MIT | GAOMING PLANNING STUDIO

PLANNING FRAMEWORKS
ALAIHE SR

The aim of the midterm exercise was to explore alternative
planning scenarios, to investigate possible design sce-
narios, and to present potential options to Gaoming plan-
ners. Students worked in teams of three to develop master
site plans for the Gaoming waterfront and the surrounding
area. During the group’s second trip to China in March,
the class presented the five plans to Gaoming planning of-
ficials to solicit feedback and identify concrete next steps.

In their midterm work, students presented:
1) Aplanning context and a series of preferred scenarios, in-
cluding an overall annotated plan at the regional and city
scale;

An overall master plan for the site, including land uses;
blocks and streets; general concepts for landscape open
space and hydrology; and a phasing or development
schedule diagram.

An illustrative neighborhood plan, including details and
recommendations for a specific area.

A series of vignettes that describe architectural and other
design concepts such as waterfront, streets, open space,
and housing.

Gaoming planners and officials provided feedback on the
group’s ideas at a meeting and presentation in March; over-
all, they found many of the ideas stimulating, and welcomed
the student input, especially on case studies and other best
practices. Because Foshan had already begun to evaluate
the proposed Gaoming land use plan, city officials requested
that the next stage of research center on specific recom-
mendations for Gaoming in each of the focus areas.
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RE-BUILDING THE URBAN CANAL

LG AL T A ]

Project Team: Marlon Aranda, Ariel Bierbaum, and Ifeoma Ebo

Gaoming has a bright future ahead. With expanding industry
spurring economic development, Gaoming will become an
important city in the Pearl River Delta. This new central city
will provide comfortable, interesting, diverse, and vibrant life
for residents and visitors.

This plan seeks to lay out fundamental frameworks and sys-
tems to help guide Gaoming’s future growth. The foundations
of the plan emanate from the natural shape and systems of
the site. Gaoming has benefited from centuries of human
manipulation, from the original levies of centuries ago to the
advancement in manufacturing industrial technology. This next
phase of development serves as the next stage in the evolution
of this beautiful and valuable landscape. The plan provides a
unique, attractive design with diverse and vibrant programming
to ensure increased access to all citizens of Gaoming.
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figure 1: Hydrology diagram 3., .
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WATER FLOW

The natural flow of the canal and river provide the foundation
for the stormwater management system. The plan capital-
izes on the north-south flow. Stormwater drains within each
neighborhood into the green swales, built on the site of the
existing streams. These streams flow through the swales,
cleaning the gray water, and depositing it back into the canal.
This hierarchy of waterways helps facilitate the maintenance
of the West River’s good water quality.

The eastern canal is the organizing feature of the plan. De-
velopment expands on the other side of the canal, creating
opportunities for additional waterfront views and activity. The
canal connects to the West River via a series of “green fingers.”
These green fingers are functional as a main element in the
stormwater management system. They provide recreational
benefits and serve as a design element, easing the transition
between the existing city and the new development. The grid
pattern provides order to the site, while following the organic
shape and flows of the land and water. The grid also allows
flexibility in phasing: the new city center may evolve from the
south to the north, by node, or more randomly, but the grid
provides a consistent and replicable framework to unify these
varied development patterns.
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NEIGHBORHOOD NODES

Neighborhood nodes develop along the natural topography and
features of the landscape. All neighborhoods will have a mix
of vibrant activity, including retail, residential, and recreational
amenities. A focus activity will be centered in each neighborhood,
be it governmental, educational, or cultural. The system of nodes
allow for adaptation as the city grows and needs of residents
change. Educational and cultural assets are a key facet to keep
younger people in Gaoming. Development in downtown areas
also must be flexible to allow for growth of other sectors of the
economy and changing market needs.

figure 2: Neighborhood Node diagram
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figure 3 : Streetlife
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figure 4 : Figure/Ground diagram
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URBAN FIGURE

The existing network of water features informs the new figure
and nodal patterns. In addition to the canal and the river, a sys-
tem of streams and canals inform the orientation and placement
of the neighborhood grids. Existing streams are the foundation
of the stormwater management system along the green fingers.

As with the basic figure of the site, natural topography informs
key infrastructure development. The main arterial road provides
north-south orientation for the blocks in the central part of the
site. Other major north-south avenues develop to the west of
the canal as well. A hierarchy of streets facilitates quality neigh-
borhood development. Pedestrian and vehicular bridges are
located at multiple points along the canal, building connections
between nodes.
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ARTICULATED EDGE
Public access along the river's edge can

bring the city’s urban vitality to a linear
park. By providing benches, tables, and
manicured landscape, the river becomes
a destination for leisure walks and morn-
ing exercises.
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The development along the Xiu Li River can provide a strong %@W . N

point of departure for the new Gaoming. By programming vari- 75 Bl 1T ¥/ K5 Jie T Ak B e A 1)
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WATER PLAZA
Theaters along the water provide a unique urban experience. They can
be the setting for various cultural festivals and concerts.

) 3
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OPEN GREEN SPACE

Open space along the water can provide
cooling effects in the humid summers,
and accommodate various recreational
activities
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CENTRAL INDIANAPOLIS WATERFRONT CAPITAL CITY LANDING Indianapolis, Indiana USA

Located in midwestern United States, this waterfront park
links the downtown civic and commercial core of Indianapolis,
Indiana with the river. Designed by Sasaki Associates, the park
incorporates the fundamental topographic connections between
land and water. One of the principal organizing elements is
the extension of the Central Canal through the park. A main
plaza serves as the centerpiece of the park. It is oriented to
the river via a grass and stone amphitheatre that breaks through
the existing floodwall. This new landscape supports civic and
cultural developments on sites adjacent to and in the park.
http://www.sasaki.com

SAN ANTONIO RIVER WALK San Antonio, Texas USA

The River Walk serves as a source for civic pride and the
defining physical feature by which the city is identified. It is a
key element of the city’s character, a vital driver of the tourist
industry, and a significant contributor to the city's economy.
Stretching for 2.5 miles and located 20 feet below street level,
cobblestone and flagstone paths border both sides of the San
Antonio River as it winds its way through the middle of the
city’s business district. The River Walk is programmed in a di-
versity of ways, including quiet, park-like spaces, more active
commercial zones, and higher density entertainment areas. e
The San Antonio River has a history of flooding; the canal's
natural course has been channelized and reengineered for |
flood control, so as to facilitate permanent development. Lo- &
cal government created landscape elements and extended the
canal to link it with other water features in the area. A non-profit &
business association promotes and supports economic develop- &=
ment along the River Walk. Currently, numerous entertainment
venues, hotels, restaurants and businesses operate along the
River Walk, in buildings with entrances that open to the river.
http://www.thesanantonioriverwalk.com

RIVERWALK AND WATERPLACE PARK Providence, Rhode Island USA

Riverwalk and Waterplace Park is the focal point of the revital-
ization plan of downtown Providence, Rhode Island. The City of
Providence rerouted the Providence River, removed a bridge
covering it, and created a lively vibrant public space. The new
space includes a series of bridges inspired by Venice, each with
their own character. The welcoming and thoughtful design is
well-utilized; the space is used for festivals, public art installa-
tions, and recreational activities all times of year, day and night.
Located at the foot of State Capitol Hill, this riverfront is acces-
sible to all citizens and fosters diverse and vibrant activity.
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DIVERSE STREETSCAPE % JiAbL[1]
5t

Boulevard streets with ample landscaping
include various building typologies, land
uses, and housing densities. Viewsheds
to the canalfront are preserved and em-

phasized by the linear corridor.

INLETS Jr[ S A ]

Inlets bring the beauty and activity of
the canal into the city. The additional
waterfront space allows for additional
recreational activites and enhanced
viewsheds. [Photograph of Central India-
napolis Waterfront Capital City Landing in
Indianapolis, Indiana USA courtesy of
Sasaki Associates]

TIERED LEVY /4 1-Hh

. A stepped levy provides an interesting

design element in a public park, while
maintaining its flood-protection purpose.
These sites are able to withstand flooding,
but during drier seasons provide ample
space for passive recreational activi-
ties. [Photograph of Central Indianapolis
Waterfront Capital City Landing in India-
napolis, Indiana USA courtesy of Sasaki
Associates]

CONNECTIONS 1% $%
Other types of parks and open space pro-

vide the links between the east and west
sides of the canal. These spaces include
multi-modal transportation access and ar-
eas for passive and active recreation.

RESEARCH THROUGH DESIGN: Planning Frameworks

NP R ]
EFTREAINET IS
M IR
W ANFEIZHRER
mnb: LA PRV RER A
o ANFEEN
A e AT KA
KA a5 1
TR NI 5 R
IDEZS/AN

TR T 45 3
ok 1 IS
Wille ' 7&7
L S e i
FIEA] PR L]
» B9 T AL
K. CGEEH
S IIRN EE 2
AN By s
N[

Bt & B 4 2 bl
FefE AT
BIiER, [
WARFF T B
FIFEH] . X4t
Mo AR HERITAEI
K, IFAEF
[B] U R Bl b
BT TEAR 1% 1)
o CREENZ %
B PH BV 5 22 A
A SRS T 2
el Fr) A

Hg M 2 bl
AN R 1
IR 2R 7Y Y
o XU
2 ML ia
e 5% SR T
B2 1] .

105



106

A = W &

“GREEN FINGER” PARK
“oxfr” ol

Festivals and other temporary cultural
activities may take place in a swale. This
activity helps maintain a diverse and lively
street life, honors local culture, and allows
the swale to perform its environmental
function.
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= AGRICULTURE £\l

Areas of the swale may be used for small
scale agricultural development. This
practice enhances the aesthetics of the
landscape, preserves local culture, and
allows the swale to perform its environ-
mental function.
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COMMUNITY RECREATION A LKA
Areas of the swales provide space for

recreational activities, such as community
gatherings, tennis, and other sports. This
activity helps maintain a diverse and lively
street life, enhances local culture, and al-
lows the swale to perform its environmen-
tal function.

VI DAt DAy AR PR 5 SR AR 1 2]

, B X S, BRI EAR T TS

3. IXLEIH BN WU 2 A 1 A3

(A DA, SR AR X AL, [l
N A B T e

PROGRAMMABLE OPEN SPACE
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MARKETS 1737
Swales offer space for temporary com-
mercial activity. Vendors can set up food,
dry goods, and other retail stalls along
the road. This activity helps maintain a
diverse and lively street life, promotes
local economic development, and allows
the swale to perform its environmental
function.
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STORM WATER
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VEGETATED SWALES

Swales are a series of vegatated, open channels designed
specifically to treat stormwater runoff for a specified water quality
volume. Stormwater flows through the channels, and various
vegetation treats the water by filtering it through underlying soils
and gravel. Design may vary depending on the context, grade
of land, and volume of water. Swales are a versatile linear
application that can treat highway and residential road runoff
well.

Swales are designed with flat side slopes. Flat channels are
between two and eight feet wide. A small bay at the beginning
of the channel should be incorporated to pretreat the water by
catching sediment. Dense vegetation in the channel slows the
velocity of the water, thus mitigating erosion and acts as a filter.
Vegetation also creates aesthetically pleasing open space.

Wet Swales focus on groundwater through
a shallow pool and wetland vegetation.
They produce standing water and are thus
not well-suited for residential use.
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Grass Channels are the least expensive
options. They are best for pretreatment for
stormwater in a larger treatment system.
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~ Dry Swales include a soil bed and

underdrain system at the bottom of a
channel.
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BALANCING URBAN GROWTH

TR K

Project Team: Il Joong Kim, Karuna Murdaya, and Caitlin O’Connor

O ik

figure 1: Concept collage F1: HE&4L 4
Gaoming is connected to the Pearl River Delta (PRD) by both
waterways and industry. It is a city in transition and an integral
part of the PRD economic engine. It is a city of rich, varied
landscapes from gridiron of urban blocks to a patchwork of fish
ponds to organic clusters of villages. In the coming decade,
the city will experience much change and must have a vision
to guide that transformation. We envision the city’s future de-
velopment to be flexible, adaptable, functional, and most of all
sustainable in the long run as illustrated in our plan.

Our overall scheme reads as a system of neighborhoods
connected by five North South (N-S) and three East West (E-
W) arterial roads. We imagine the existing central artery of the
city will be the main axis point along which the neighborhood,
circulation, and open space system will be oriented. At three
points along the main axis at the nexus of open space system
are large, dense commercial centers. These will become main
economic engines and places accessible to all neighborhoods.
View corridors to the riverfront are emphasized and open space
will be strategically preserved.
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The neighborhoods, four in total, will share the public open
space network. Each will have distinctive characters depending
on the locations. Within each neighborhood, we envision a
central commercial node that will serve up to 1km diameter
from any point in the neighborhood strengthening pedestrian
oriented environment. An grid of blocks is envisioned in each
of the four areas, measuring 150m x 200m maximizing south
facing. The large block sizes around the nexus define a larger
system and are intended to be flexible and adaptable as the
economy matures. Each neighborhood and districts will have a
distinct character and the block system will be oriented to best
suit the existing topography. The development phases of each
neighborhood will correspond to regional economic demands, so
a neighborhood which meets current demands will be developed
first.

Five N-S and three E-W arterial roads integrate central Gaom-
ing with the Pearl River Delta region and the waterfront. These
roads will be regularly intersected by smaller secondary roads
that will both increase circulation and also slow traffic on these
main arteries. Our vision for the street network is continuation
of the green open space network as it will link large open parks
with boulevards. The street network also reflects the topography
of the site and designed to maximize the park space with easy
accesses.

In phase one of the development scheme, much of the open
space will be preserved. This serves several purposes. One, it
acts as a natural environmental filter for "gray" water purification
and storm water drain control, two, it is an amenity for all four
neighborhoods, three, it invites citizens for cultural and social ac-
tivities, four, it enhances natural ventilation for the entire city, and
finally, it offers flexibility for future development as these sites are
integrated into the grid network.
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The waterfront and canal system will be treated differently in a
way that creates distinctive images and maximizes cultural and
social activities depending on the neighborhood character. For
example, along the waterfront, we imagine an entertainment and
cultural node, supported by commercial activities and residential
uses, and along the canal, we imagine playgrounds for citizens,
some urban agricultural lands, and places for diverse leisure
activities.

The city will have a system of green and urban networks. The
surrounding green network functions as an amenity to the future
developed areas as it will provide views and recreation, as well
as grey water filtration and storm water management. The
highly developed and densest areas will be concentrated along
the arterial roads where the green network and urban network
intersect..

figure 4: Concept Diagram
4 MEE

DESIGN CONCEPT : NEIGHBORHOOD

Surrounded by West River, canal, the vibrant existing city,
expanding light Industry, and hills, the site has great potentials
to be attractive for many types of households, and will become
a hub of western pearl delta region.The site will be divided into
eight neighborhoods one kilometer in diameter from each node
located at the centre of each neighborhood to foster pedestrian
oriented civic life.
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figure 5: Central Park New York
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figure 6: Land Use / Masterplan aerial view from East = %% [+ 3t Fil K1) H 4% 1) 176 £ 1% BRSO SR

Master Plan Calculations

gross area % of residential average density population
High density area 128 33% 800 102400
Mid density area 133 34% 500 66500
Low density area 127 33% 300 38100
Total residential 388 534 207000
Government/ Institutional 20
Commercial 105
Cultural 47
Industrial 14
Open space 250
Total 824
Total residential (existing city plan) 435 575 250000
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Nodal Development:

Four neighborhoods each
with distinctive node will be
developed with respect to the
overall population projection
given from the city of Gaom-
ing. Nodes are staggered in
order to maximize open space
accessibility and distinctive
character.

Open Space Network:

Each open space will be
linked as a systematic network
of parks to expand as well as
consolidate city fabric.

Urban Growth:

Each neighborhood will be
gravitated toward adjacent
neighborhoods as the each
node start to expand, generat-
ing a neighborhood network.

Urban Growth Management:

The neighborhoods and the
open space will weave into
a compact expansive urban
network. The open space
network will not only cushion
urban sprawl, consolidating
urban growth pattern, but also
allow flexible and adaptable
urban land use.
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Urban consolidation - Nexus:

The overlaps between the
open space and the neighbor-
hood networks will generate
nexuses which will become
city centers strengthening lo-
cal economy.

Urban Cluster Network:

City nexuses will expand in
linear fashion along the main
arterial road. Four networks,
open space, distinct nodes
(mid density), periphery (low
density), and nexuses (high
density), will form an interwo-
ven urban cluster.

Higher Land Value:

Each neighborhood will take
advantage of unobstructed
views toward waters with
easy accesses to parks. The
waterfront views and large park
(leisure space) will increase
land value as they attract
private real estate markets.

Sustainable water treatment
- Gray:

Gray water from the high
density areas will be treated
separately through a special
ground treatment system
integrated to the open space
park minimizing water treat-
ment costs.
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Water Treatment - Storm:

Storm water run-off will be
collected to the large open
space parks which will be
able to retain water capacity
over the 100 year flood level.
The storm water treatment is
separated from the gray water
treatment in order to engender
low tech natural water purifica-
tion systems.

Flood Control:

Some part of existing dike will
be converted into the integrat-
ed open space parks which
can hold 100 year flood away
from the living areas of the
city. Variation in water level
becomes integral part of the
open space park design.

Transportation:

Two longitudinal and five
transversal  arterial roads
along with public transit will
be laid out. Those roads will
intersect each node so that
residents at each neighbor- 4C
hood will have convenient ac-
cess to public transportation,
improving air quality as well
as reducing energy consump-
tion. The arterial roads will be
boulevards linking open space
systematically within formal-
ized urban fabric.
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figure 10: Section A - West River Edge 1 ( ARX - PHYLIn[ 5 1)

figure 14:Section G - Xiuli River Edge 3 ( G#XITI- 75 My 3)
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INDUSTRIAL AXIS

figure 1: Regional context with anticipated connections
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GAOMING: A MATURING CITY

e R T

Project Team: Christine Caine, Diana Sherman, and Leonardo Shieh

CONNECTIONS

The key features of this proposal—the boulevards, civic nodes,
amenities and attractions, and green space network—provide
visual and physical connections between the waterfront and the
western half of the city, as well as between the two industrial
corridors to the north and south. Moreover, the canal system
integrated into the boulevard design provides connections
between water bodies and establishes a sense of continuity for
the city.

AXES THROUGH THE CITY

A central feature of this proposal are the two primary axes that
run through the city: a north-south corridor along the existing
arterial road through Gaoming, and a new east-west corridor
that will connect residents to the waterfront. Transit lines will also
follow these axes, which will be visually demarcated by broad,
tree-lined boulevards along dense commercial stretches.

INDUSTRIAL CORRIDORS

In order to enhance the quality of life for the residents of Gaoming,
industrial uses will be contained in two broad corridors, one to
the north and one to the south of the city. This will allow the city to
better address industrial waste, and will concentrate commuting
activity to support mass transit development. In addition, buffers
between industrial uses and residential-commercial uses will
ensure that Gaoming’s identity is not focused solely on its
industrial existence.
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MODULAR STREET GRID

The crux of this plan for Gaoming is a system of modular blocks—
a grid that can be adapted and divided in new ways as the city
grows. Each block is 300 meters by 300 meters; in the densely-
populated city center, these large blocks may be sliced into nine
smaller blocks by smaller streets to create pedestrian-friendly
neighborhoods with a residential or commercial character, as
appropriate. In less dense areas, however, this block may be
divided into only four smaller blocks, as there may be more open
space and larger lot sizes. In industrial areas, the block may not
be broken up at all—but as the city grows and development
moves westward, the established grid can be subdivided and
smaller blocks created without the need for new access roads or
other infrastructure changes.

[ [[TTHHE

COMMERCIAL AND RESIDENTIAL DEVELOPMENT

High-density commercial and residential buildings will be
clustered around the main transit corridors, with density
decreasing as development moves away from the central axes.
Typologies will allow for the concentration of commercial and
retail uses at street-level along the major roads, with housing or
office above. In the interior of each block, buildings will be at a
more human scale, with attached town homes and public green
spaces woven between towers. Low density areas will be at the
city edges and in the areas immediately adjacent to regional
open spaces.

Figure 2: Existing arterial road as boulevard with BRT
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TRANSPORTATION

Central Boulevards

Two central boulevards run through Gaoming in this proposal,
creating shared space for drivers, transit users, and pedestrians.
The street edge will be landscaped to create a pedestrian realm
where residents and shoppers will feel buffered from the six
lanes of traffic. Designated, well-marked crossings will allow
pedestrians to cross the boulevard and to reach bus rapid transit
stops. Canals along the boulevards’ medians will enhance the
aesthetics of the boulevards while providing for storm runoff and
occasional flooding.

Bus Rapid Transit (BRT)

Two bus rapid transit lines will form axes across the city,
connecting the waterfront to the canal and the western end of
Gaoming and linking the two industrial edges of the city. One line
will follow the existing arterial road that runs north-south through
the city, capitalizing on the existing infrastructure to create a
wide boulevard with six lanes of traffic, two dedicated BRT lanes,
and ample space for pedestrians and landscaping. The use of
Compressed Natural Gas buses will ensure that the system has
as little impact as possible on the city’s environment.

City Bus System

A local bus system will feed out of the BRT system to connect
residents to the major transportation axes, and to link the BRT
to the industrial corridors. Because less infrastructure is required
for the bus system than for the BRT system, it can easily respond
to the changing needs of the city as population grows.

Regional Connections

Two bridges—one existing, one currently planned—link Gaoming
to Foshan across the West River. These ties are critical for the
area’s industries, which will benefit in accessability to other parts
of the province. These proposed axes can be extended westward
to connect the eastern portion of Gaoming to its western clusters
as these areas grow into a single metropolitan area.
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GREEN SPACE AND CIVIC SPACE

REGIONAL OPEN SPACE - —
Several significant green SW.
advantage of the existing topography | | e 17

and open space to create large regional
parks. These spaces encircle the city,
providing access to nature for the many
residents and creating a comprehensive
parks system that will formalize the pres-
ervation of open space while allowing the
city to continue to grow.
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NEIGHBORHOOD PARKS
Gaoming’s local parks will be woven
throughout the urban fabric; every resi-
dent will be within a short walk to a near-
by green space. Amenities in and design
of these spaces will vary, however; some
parks may provide recreational space
for sports, while others will offer serene
passive uses. Still others may include
water features or nature trails, and some
parks will function as cultural or artistic
spaces.
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figure 3: Diagram with open space and neighborhood node systems I
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PUBLIC PLAZAS

In addition to the parks throughout the city, public gathering
spaces will provide areas for practicing tai chi, exercising, or
other outdoor activities. Some plazas are sited near industrial
or commercial centers to encourage workers to use these ar-
eas during breaks or in the mornings or evenings.

EXISTING VILLAGES

Several existing villages dot the urban grid in this proposal.
In some cases, the village will be preserved; residents can
continue living there as the city grows around them, and the
architectural scale of the village will be maintained. In other
cases, adaptive re-use of the village architecture will create
shopping and entertainment districts that will also retain the
original scale and character of the region, but will integrate the
space into the new urban context

WATERFRONT DEVELOPMENT

Although this proposal centers on the westward development
and growth of Gaoming, the waterfront is also a defining aspect
of the city. Connecting the space to the city center is essential,
as is providing access to the river for residents. Strategies for
addressing these concerns will vary along the river's edge,
however; in some areas, the waterfront will be preserved as
untouched natural space, while in other areas, more active
uses will be encouraged.

CENTRAL ACTIVITY / NEIGHBORHOOD NODES

Scattered across the city are central nodes of activity: event
places, commercial districts, transit confluences, iconic struc-
tures, city-scale open spaces, and more. These sites provide
destinations for both Gaoming’s residents and the city’s re-
gional tourists, and create a strong identity along the densely-
populated corridors of the city.
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TRANSFORMING BLOCK PATTERNS AS THE CITY MATURES

Key to Gaoming’s future is a strategy for long-term sustainable development in the city. This proposal
seeks to balance ecological concerns with economic stability and growth, as well as with equity issues
associated with the rapid development of the region. Industrial uses will be concentrated in two corridors
on the periphery of the city, creating a residential and commercial zone in the center of the city to improve
residents’ quality of life. As the city grows, blocks can be adapted to accommodate new economic sectors
and populations.
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CULTURAL: WATER PLAZA

Taken through the main cultural region, this section emphasizes the placement of the performance
auditorium atop the grand water plaza. llluminating a soft glow, this auditorium creates a dynamic
attraction for retail, dining, and places of social leisure.

e CIVIC: BRT SUNKEN STATION AND CITY PLANNING BUREAU
This section is taken at the site of the city planning bureau. Sitting at the intersection of the busiest

boulevards, the Gaoming resident will be reminded upon each passing of the constant growth and
maturity of the city.
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LEISURE: WATER MONUMENT AND LAWN BEACH
This section is taken through the lawn beach area along the West River. The subtle slope of the
green lawn allows for leisure space at the waterfront, while also allowing flooding to occur naturally
along the coastline. From the lawn beach one can see the water monument floating beyond the
coastline, marking the end of the boulevard axis.
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HIGH DENSITY COMMERCIAL
AND MIXED-USE AREAS

The proposed high density areas feature a mix of building
typologies: office towers co-exist with mixed commercial and
residential towers, and human-scale low-rise homes in the
interior blocks. High density zones are concentrated along the
new bus rapid transit (BRT) lines to make transit most effective
and provide residents, office workers, and shoppers with easy
access to the area’s business, government, and commercial
districts.

Population density:
250-500 persons per hectare

MODERATE DENSITY MIXED-USE
AND RESIDENTIAL AREAS

Moderate density areas offer a mix of commercial and residen-
tial space in both high- and low-rise buildings; however, the
overall scale of these neighborhoods is lower, with streets ori-
ented to the resident, rather than the visitor. Stepped buildings
and pockets of open space also enhance the quality of life for
residents in these districts.

Population density:
100-350 persons per hectare

LOW DENSITY RESIDENTIAL AREAS
The low density regions of the city are characterized by small
attached homes, often with gardens or other outdoor space.
Town houses, rowhouses, or, occasionally, detached single-
family homes might be typical in these areas. Low density
areas are concentrated near large open spaces to mitigate the
impact of nearby development and in areas beyond the reach
of the mass transit system where it would be necessary to own
an automobile.

Population density:
0-100 persons per hectare
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LAWN BEACH WITH WATER MONUMENT PR T 40 T

As a symbolic counterpoint to the cultural water plaza, the wa- 1 4 SCAL/KIE T 6 Y, 7K
ter monument represents the City of Gaoming rejoicing in the EAL&MARE T B T HIATEIL 2
waters of the West River. Ke

CULTURAL WATER PLAZA K S
At the intersection of the east-west boulevard and the main LEAVG ) KA A s ) 5 T AL,

canal, a water plaza features a performance auditorium and a 4%%?%1#/1%@%{@ {‘Zj o XY
PR KT M — A e B AR A7 (R e
AR T S B A FESR IR 5 [ 25

preserved village converted for commercial activities to attract
tourists.
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GREENING GAOMING
2tk

Project Team: Michael Brown, Anne Dodge, and Ajit Singh

DESIGN CONCEPT Bl o N
Located on the West River, Gaoming has a unique opportunity fﬂé‘?ﬁf@ﬂi‘*’ e Eﬁﬁ% MR FIHL
to become a green and prosperous city. 1w it SR PSR
CITYPLANNING OBJECTIVES P& H bR

+ Improve existing conditions while minimizing impact of *  HCGEBIAR 1 [R) I 3 T R
future development ()

«  Emphasize three vertical axes along the river, central road, « SEHIVEYL, F T, FHITHIX
and canal, with a mix of uses that encourages pedestrian SATEELEN, Bih% Uifigl
activity and public transit M, AT A AT R S

]

*  Bring river into the city through a horizontal, green boule-
vard and canal, connecting people to the river o TEREAE ) ) SR B PR Y TE R T
VYT NS, MR R
+ Create a “Jade Necklace” of interlinked green parkways BFPEIL

and view corridors for pedestrian and bicycle use
o AT NFIEE FATEFEADNE S
«  Develop around nodes of activity, drawing people toward P A 2 P 2o €8, 2 el 3 AL
central areas and allowing for phasing of development JERZH R 31 2R T

« SRR RO, BT
[ L X, 5 RE R BETE A
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figure 1: Urban Context and Street Networking- Gaoming
BT e W BT M 4%
IMAGINE PROVIDING VAR
* A new destination - a residential and commercial hub of TR E [ Hs— 4 Hh R RR
activity for locals and tourists alike. 2 ) 3 A R s g L
. : : o KRB ARBURRIN G — 1k
« The excitement of a new recreational and entertainment (135 7
opportunities along the waterfront. o ET R LR A R G Ty
. . 32 AN B A SRR TR
* Anew and healthy way for residents to enjoy the outdoors ( “IEBIFRE )

and get around town (the “Jade Necklace”).
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figure 2 : Green Gaoming Necklace
2. mmER e 35 AR IEE”

figure 3: Urban water ways and road networks figure 4: Green Boulevard and Ecological corridors
&l 3. #TIZK RS F0IE % I 4% Kl4. SGEKEMAESTIE
IMAGINE CONNECTING WARIE S
+  Gaoming to an exciting riverfront, made more accessible * = W A & NS BT K Ik T
by a new waterfront park and a network of green corridors AT KU 2 b \iﬂlii%lﬁ
and pedestrian and bicycle paths, the “Jade Necklace” ﬁ%/tﬁ EAAATEE (355
I »
+  Gaoming to the river by integrating new and existing public * I WIERVTITIEZAE kS JHLL
transportation networks ‘f“‘%ﬁL%ﬂf)ﬂ LA A AT &
4
» Gaoming to river, hill and mountain features through a *  EWIERILIT, Frfi Sl ko &
combination of pedestrian and view corridors et AATIE RIS A
o AEAEE IR X AR T AT DL
«  Workers in the residential areas to their jobs through pe- TR BT 445 LI,

destrian and bicycle paths
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figure 5: Site Plan- Gaoming Bl 5.

CABEVHERESE: LR AE 2R

136



MIT | GAOMING PLANNING STUDIO

figure 5: Site Plan- Gaoming K5 w4
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figure 7: View Eco-Corridors 18 7 : 725 M4 figure 8: Urban Boulevards and Scenic beauty
Commercial uses clustered along main road, with a mixing of Bl 8« HR T KU

uses at intersections in residential neighborhoodsGreen fin-

gers running from river to canal, bringing water into the cityNew

Civic Center neighborhood acts as a gateway to the city from

the riverBuilding heights are stepped to maximize river views
» g Lo

figure 9: Urban Waterways B 9 : #ii/KiE figure 10: Linear parks K 1 0: H£/A[H
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NETWORK CITY GAOMING

] 2% 2 B

Project Team: Kai-yan Lee, Jeremy Shaw, and Rongtao Xu

We envision a Gaoming that reconnects with its past as it re-

TAT A R ], AR T i

invents the future. In this vision, Gaoming draws on a history K KEIRINS, AT 2. fEIXA

based on water in a diverse natural landscape of forests, rivers
and hills. It also t akes advantage of an economic opportunity
in the present, while protecting the health and wealth of the

future generations.

('_‘:\:,...., pamm—

figure 1:

Levies have defined the lowland
landscape in Gaoming for cen-
turies. Above, the succession of
levy-building around the Gaom-
ing Central Area (red circle).
(Source: Marks 1997).
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figure 2:

Network City Gaoming uses this
history of levies and canals as
its conceptual starting point. This
figure shows a representation of
the present-day water and urban
network.

20 L2 UL A
RBEAATIE Ay Be v B aid o
RS B T A KR ANE
H R

figure 3:

Diagram of the same concepts
applied to blue, green and urban
networks.

3 REIM SRR T
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MASTER PLAN

The majority of central Gaoming is situated between the West River and Xiu Li River
- both branches of the Pearl River. After centuries of wash and sediment, the Pearl
River bestows a unique and rich water network upon the region - the prominent
“Blue Network.” In addition, low hills scattered throughout Gaoming compose an-
other defining natural system, the “Green Network.” Since their settlement hundreds
years ago, features created by people became prominent, shaping today’s “Urban
Network.” These independent networks are currently fragmented. If planned as
complementary networks, each system can be enhanced in its own right, while mak-
ing Gaoming stronger, more sustainable and a unique place in the world. This plan
envisions just that: a Gaoming where blue, green and urban systems are cohesive,
coordinated and planned sustainably for its people.
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Urban Network

#1117 9 2%

The urban network weaves into the natural Green and Blue net-
works, connecting both green and blue nodes, cultural spaces
and corridors. Building heights and block sizes reinforce the
natural nodes, such as decreased building heights along the
green visual corridors. Diverse block sizes and neighborhoods
provide choice and identity in the ways communities interact
with their natural and urban landscape
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Urban Network %IKFI?IX_XJ?%

- 1 -
REGIONAL BOULEVARD
DX sk E

REGIONAL BOULEVARD
(2ND ALTERNATIVE)

DCBMERTE (ARt

- 2 -
LOCAL BOULEVARD
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ST - 3 -
MIXED-USE STREET
R e
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Ju X 18
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figure 5: Street Types & 5 : ik
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Reintroducing water to the site is critical to making Gaoming
a Model Water City. This vision imagines Gaoming’s history
of water inspiring a naturally beautiful, efficiently-planned,
cultural landscape. Along the east-west canal and “cultural
axis,” locals and visitors can stroll, paddle or take a water taxi.
Fish ponds are preserved for the Ji-tang eco-education center,
stormwater remediation and neighborhood ponds. Water locks
at the river edge control the water flow and help manage the
stormwater and recreational amenities.
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Blue Network E@WJ%‘

- 1 -
RIVERFRONT ALTERNATIVES
TLIEAN R BE

&

- 2 -
XIU LI RIVER RESIDENTIAL
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XIU LI RIVER COMMERCIAL
5 X

- 5 -
WESTERN CANAL NEIGHBORHOOD
PHIa T AEX

- figure 6: Canal Types B 6 : J[iE7
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Green Network 5%@ |X_>S] %’%

The Green System emphasizes green space along existing % (%, /¥ 2% 5 S 32 ] P 2 I AT 1) 4

canals as well as new green corridors linking major nodes. It [FJI, tH Gy 1% 4 42 B 5 A B

connects Gaoming’s existing hills into a coordinated network of £k (AHE « &4 g WIILAT F L i

parks and amenities. Neighborhood wetland ponds, parks and BT 2123 Bl AR PR B0 9 26 1

corridors also serve as nodes in the Green System. AR It 2% P RS (3
FA AR L TN 285 R 1R
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Green Network 5% @ IX_XJ é%
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figure 7: Green Space Types % {f 2 )
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. . . WETLANDS AND STORMWATER

MINIMIZING IMPERVIOUS SURFACE ON SITE INFILTRATION
ANEIRF I B/ MK AH35 1% AE PR

148

i A R 7K Ak 3

NATURAL DRAINAGE
SRS E

Residential Street

Variation
ZFERE

The West River, its clean water, and an extensive canal
network make Gaoming a unique place. But with increasing
urbanization, stormwater runoff is a potential threat to the
water system. Pesticides, automobile-related chemicals
and garbage often flow through urban stormsewers, are
expensive to clean and can pollute in irreversible ways.

Gaoming now has the very rare and special opportunity
to prevent this pollution, to reduce infrastructure costs and
to create multiple recreation amenities. In this vision,
stormwater management naturally integrates into the Blue,
Green and Urban Systems all the way from a rain drop to
the river. Management of such a system should include:

1. Minimizing Impervious Surfaces
2. On-site pre-treatment, infiltration and reuse systems

Neighborhood “Pocket Wetland”
FEX /NS " 4R

Street Swale #7iE L

i R 3 INTEGRATED STORMWATER
NATURAL REMEDIATION [ 4ky5 7k ab 3 MANAGEMENT SYSTEM
Wetland Stormwater [~ = w e oo = r - BEWKEH RS
Remediation i B S
3 7K b 3 :
Plant

Melbourne, Australia
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o, SROFIRTTAh . X — M4
YAk P 45 -

1. AEKEI I e/ ME
2. AWEATUCAE, BIENE

. MH RS
3. Natural drainage and conveyance (swales, stream) 3. EARIHEKRIK T (B3,
4. Natural Remediation (wetlands) /J\:];é;)
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WATER CULTURE

Adding onto the wealth of the three physical sys-
tems is the historical dimension of the local people.
As the local people have inhabited Gaoming for
hundreds of years, many aspects of their lives are
dearly related to the Gaoming environment and
water. Gaoming people use or have used water for
food, drink, trade, commuting, entertainment and
ceremonial purposes. However, modernization
and urbanization have re-shaped their relationship
with the water in unprecedented ways. The vision
reintroduces this centuries-old relationship with
water while continuing to modernize and develop
Gaoming yet again in new, unprecedented ways.

PHASING
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Phase 11l
215,000 People
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Phase | Phase Il

80,000 People
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150,000 People
FBrBe 1507
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Axes and Nodes FHNFI A

X i E..,..-_

CANAL AXIS

It is the cultural axis, highlighting the local
people’s connection with water. Upon en-
tering the axis from the West River, modern
water amenities and a signature statue
become the symbols of the modern era
of local water culture. A landmark bridge
and public walk overlay a waterlock, which
protects the canal from the West River.
Further along the canal, the boat market
reintroduces an historic and cultural event
that has ceased to exist. The cultural pas-
sage reaches its climax at the Jitang eco
center, a small bay, and a constructed wet-
land congregate. The Gaoming City Hall
sits prominently at the head blue and green
nexus, at the end of a green visual corridor
and in the center of the new city. Building
heights step down as they approach the
canal to maximize views of the water and
surrounding public spaces.
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The urban axis is the main urban center for l’i'.'l
Gaoming at the confluence of the high-rise com- |g
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Axes and Nodes FHIANT A

WEST RIVER NODE PEYL T A UYL s W S 1] 2
The dramatic gateway and conclusion of the cultural ~ SCA T4l ) 1, 3XAN Y R4 = T 5
axis, this node opens Gaoming to the Pearl River — AERVL =l S HARHIIX o PUVTAE R
Delta and beyond. An entertainment and cultural %R ‘& SCALHO, A MRS,
center, ferry service and distinctive public art and ¢ [ IS TH] & AR RN K4 O JE A it , Al
infrastucture create a strong destination for the 753 Bl hy B W T R L 2 R 4L AN BRIV —
people of Gaoming and the entire Delta. NN B 1) 4 2
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CONCLUSIONS AND REFLECTIONS

LRk e R

This planning studio focused on planning and design options
for the proposed new central area along the West River in
Gaoming. Of particular interest was the exploration of new
ways of integrating water and hydrological factors into a
modern city and its many systems including watershed and
natural ecosystem protection, recreational activities, housing,
transportation, and tourism.

The disciplinary differences of the students and MIT’s
distance from the site posed the greatest challenges to the
class. However, through continued discussion and feedback,
the studio successfully analyzed the existing site conditions
and explored a number of policy and design alternatives for
themajor infrastructure systems of Gaoming. This document
represents the collective understanding, analysis, and
experience of the students in the class.

The students’ commitment to their client, the city officials of
Gaoming, and to Gaoming’s long-term goal of becoming a
sustainable, modern water city drove their work throughout
the semester. The students present this book and the
recommendations contained herein as a first step in an ongoing
planning process that will ensure Gaoming’s viabilty and the
city’s economic, environmental, and equitable sustainability in
the years to come.
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