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Preface

“There is an ecological apocalypse unfolding in China
right now."" The statistics bear the point. Of the world’s
10 most polluted cities, five are in China. A new coal
power plant is built every 10 days. The effects on the
economy, nature and humans are severe. Pollution and
environmental damage have created losses ranging
from 7 to 20% of the GDP over the last two decades.
There are approximately 300,000 premature deaths each
year attributed to air pollution alone. A quarter of China’s
1.3 billion people do not have access to clean drinking
water. As farmland is urbanized, China is importing food
to sustain its population. China has the world’s fastest
growing auto market, causing more severe traffic jams
and air pollution. Increased car ownership has also made
China the world’s leader in vehicle fatalities and second
in oil consumption behind the US. Currently, the world’s
second largest greenhouse gas emitter, China is on pace
to surpass the US in 2008—some researchers even argue
that it already has.

Despite these troubling statistics, there is opportunity
to make real improvements in China’s environment

if the government and citizens choose to take on the
challenge. Through sustainable design and policy
measures, China has the potential to emerge from
environmental crisis as an environmental leader.

'Porritt, Jonathon.“China: The Most Important Story in
the World” Green Futures. September 2006:3.
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Design Problem

The Chinese Government has proposed a high-speed

rail line to connect the Shanghai Pudong International
Airport to Hangzhou, with stops in Shanghai and Jiaxing.
A portion of this line already exists between the Airport
and Shanghai. This new transportation infrastructure
presents a huge opportunity for the City of Jiaxing,

in terms of its development patterns and economic
future—particularly since planners have identified a

site for the proposed station stop in existing agricultural
land, about 10 km south of Jiaxing’s central city. This
station could serve as the new transit hub for the greater
Jiaxing region and as a catalyst for development in the
City.

In 2004, a magnetic levitation train line opened, carrying
passengers the 30km distance between the outskirts of
Shanghai and the Airport in just 8 minutes.
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“WewAma The new Jiaxing station could become the jumping off

point for trips to nearby historic towns, whether by bus,
train or boat.
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Research Questions

The Berkeley-Tongji studio team, with guidance from the
Jiaxing Government focused on key research questions:

What is the impact of a high speed
transportation hub on Jiaxing and the
region?

How could this opportunity meet the
Jiaxing government’s goals for the City?

What land uses and programs are
appropriate for the Jiaxing of the
future?

How should development be phased
over time?

Key Strategies

We developed two central strategies to address the
design problem and ensure a high quality of life for
current and future residents:

TRANSIT ORIENTED DEVELOPMENT

First, we proposed a transit corridor between the new
station and the existing city center. We recognized the
opportunity to create a new hub within the City. But, we
also wanted to maximize accessibility to the new station
and the central city, to encourage investment in both
anchors as well as in the corridor between them.

SUSTAINABILITY

Second, we proposed an integrated sustainable design
strategy for Jiaxing. We felt a responsibility to address
the macro level problem of China’s environmental crisis
on this local level. We adopted the “3 E's” principles

of ecology, economy and equity. We endeavored

to improve Jiaxing’s air and water quality, expand
renewable energy sources and reduce waste, while
maintaining a competitive economy. Moreover, we
sought to create an equitable design that would
accommodate all types of people, regardless of age,
income or other status.
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A transit corridor would connect the new station to the
existing central city, ensuring accessibility, while creating
development opportunities up and down the corridor.
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Why Transportation Options?
Walking, biking and public transit are more sustainable
transportation options compared to driving.
Automobiles contribute to air pollution, carbon
emissions and traffic congestion. Public transit alleviates
these effects through economies of scale, while walking
and biking have added health benefits.

The following graphs estimate relative difference in
travel mode share. Currently, China boasts the lowest
vehicle use rate and the highest proportion of trips by
bicycling and walking. In contrast, mode share in the
United States is the opposite, with the vast majority

of travel by car. Japan and Europe reflect more mixed
mode share, with high levels of bike, pedestrian and
transit use, but still a substantial amount of car travel. As
China develops, which mode share will it resemble? It is
essential that policymakers in China confront the effects
of travel modes and align development patterns and
transportation priorities.
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Why Sustainability?
The“3 E” principle of sustainability provides a framework
in which to develop design guidelines. Students

sought to improve ecological conditions in a way that
would satisfy the City’s economic goals and provide
equal opportunities, in terms of access to housing,
transportation, jobs, education and recreation for

all residents. Chinese culture already has a strong
entrepreneurial spirit of material reuse and recycling
based on economic gain. But, the government must
make a commitment to balancing natural and
energy resource use with its production and
growth goals.

The key to a sustainable China, according to
the article “China’s Urbanization Challenging
Sustainable Development”in the International

Journal for Housing Science is the following: rs
Legislation, sustainable urban planning »
practice, and cleaner production. re

Legislation implies
strengthening laws against
environmental pollution
and for more energy
efficiency. The emphasis lies
in enforcement, education,
and incentives, especially

at the local level. National
environmental policies often
place the regulatory burden on local governments who
lack the training and resources to adequately address
sustainability issues. Local governments also face
enormous pressure to develop the economy—often at
the expense of equity and the environment.

#® Sustainability

Legislation provides the means for governments to
effectively promote sustainability, educate citizens and
officials and strictly enforce its standards and deter
polluting offenders.

Sustainable urban planning begins by “determining
population growth by the availability of useable land”
instead of “determining land use by population.”” Our
guidelines for sustainable design practices and transit-
oriented development grow from this planning
principle. City and environmental planners
must preserve adequate space for agricultural
production and environmental processes
and then determine the capacity for urban
development.

Cleaner production means incorporating
. recycling and reuse production methods
into the manufacturing process instead of
. using "end of pipe” methods to clean up
contaminants post-production.
City officials should work
with manufacturing
companies to encourage
cleaner production
processes and punish those
to fail to do so.

Individuals, businesses and
governments will need to cooperate in pursuing
legislation, better urban planning and cleaner
manufacturing processes. Educating citizens about
the components of sustainability and ensuring that
the implementation of these measures is culturally-
appropriate, will be essential to its continued success.

'Shen, Li-Yin.; Zhang, Zhi-Hui. China’s urbanization
challenging sustainable development: International
journal for housing science and its applications, vol. 26,
no. 3, pp. 181-193, 2002
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Regional Context

The City of Jiaxing is located in Zhejiang Province, on
China’s central coast. Situated 80 km west of Shanghai,
Jiaxing is part of a thriving Yangtze River Delta Region.
While Shanghai serves as the financial capital of the
region and country, the surrounding “second tier” cities,
including Jiaxing, represent its industrial workhorses.
These smaller cities must compete with one another for
factories and businesses, by capitalizing on their relative
strengths. For example, Suzhou is known for its beautiful
canals and gardens, but also boasts the highest GDP and
foreign capital investment in the region, after Shanghai.
For Jiaxing, its geographic centrality will be a huge asset
to building its competitiveness.
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Jiaxing is well situated geographically, encircled by
Shanghai and Hangzhou to the east and west, Ningbo
and Suzhou to the north and south.
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ARl E N

Shanghai hosts theregion'’s front office business
activities. The surrounding “second tier” cities compete
for factories and businesses, based on their relative
competitive advantages. The size of the red dots
corresponds to relative population size.
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Regional Car Commute

b DX A AR AL T

Regional Bus Commute
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Jiaxing has highway access to surrounding cities, as well
as heavy rail access to Shanghai and Hangzhou. There

is a port located on the southern edge of Jiaxing. The
closest airports are in the major adjacent cities. As the
City continues to grow economically and in population,
Jiaxing will need to increase its transit accessibility to
remain regionally competitive.
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Regional Rail Commute
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Regional High Speed Rail
Commute (Proposed)
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Jiaxing is immediately surrounded by several historic
water towns. These towns attract over one million
visitors each year. Currently, cars and buses are the only
way to access these towns from Jiaxing.
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Jiaxing City Characteristics
& Projections

Projected
Demographics 2006 2010 2020
Population (millions)
Greater Jiaxing City 33 35 3.8
Transient Population 1.5 1.6 1.7
Jiaxing City Center 0.6 0.8 1.5
MagLev Station Area 0.4
Jiaxing City Density 843 894 971

(persons/per km)

Economy

Average Income
Urban Population
Rural Population

GDP (2005)

Y16,000 Y18,240 Y20,794
Y8,000 Y8960 Y10,350
Y115 Y131 Y150

Foreign Direct Investment US$2.5B
Tourists (millions annually) 16.5
Income from Tourism Y13.5B
Income from Industry Y210B

H

ANAGET 2006
AE CHD
Tk 3.3
Ak N H 1.5
X 0.6
Ak X 0.4
INEE3
(NPT HL) 843
g gt NN
Wy Y16, 000
k) Y8, 000
A7 Y115
AR R $2. 5B
JiediE NI 16.5
AN Y13.5B
BRI PN Y210B

i % T L e

A H A
2010

.5
.6

O = W

894

Y18, 240
Y8, 960
Y131

2020

— = QO
o1 3 o

971

Y20, 794
Y10, 350
Y150

15



16

Strengths

Water is the most prominent feature of the Jiaxing
landscape. The City is part of the Yangtze River Delta,
with a branch of the Grand Canal running through

the middle of the City. It has an extensive system of
natural and manmade canals, serving as transportation
conduits, irrigation sources and recreation amenities.

Outside of the central city, agricultural land covers
the landscape. Grain, fisheries, livestock and mulberry
trees are some of Jiaxing biggest commodities and
are important for the region’s food supply. Informal
agriculture, such as small vegetable plots, is found
throughout the City, on roadsides and in the common
areas of housing complexes.

Advantageous location: convenient to
major cities and transit networks

Natural environment assets include
ample open space for storccijge,
manufacturing, and abundant
agricultural production

Lower cost of living, including
affordable land prices, compared to
nearby cities

Historical significance and tourism
resources
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Weaknesses

Jiaxing's water system is also quite polluted. Industrial
waste, illegal dumping and agricultural runoff
contaminate the waterways. Canals are often strewn
with trash and debris. These factors threaten water
quality for irrigated crops, riparian habitat, drinking
water and recreation.

Less developed economy, infrastructure,
transportation and education
compared to surrounding cities

Air and water pollution

Competitive rggional environment;
overshadowed by larger cities
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Opportunities

The proposed high-speed rail line offers an incredible
opportunity for Jiaxing to reestablish its significance
in the region. With increased access to surrounding
cities and a new multi-modal transit station, the City
will enjoy new investment and development interest.
With opportunity comes responsibility. Jiaxing must
recognize the impact of its development patterns and
plan for a more sustainable future.

A highly accessible regional
transportation hub, connecting
Jiaxing to Shanghai, Hangzhou and its
surrounding historic towns

A new regionally competitive economic

hub with diversified businesses,
centered at the high-speed rail station

A healthy, clean and attractive city for
people and the natural environment

The Jiaxing Government’s
expressed goals for the City are

to:
Create a unique and strong identity for
the City

Build and maintain a strong cultural
and economic position in the region

Establish a new transit hub in the
greater Jiaxing region

Attract investors, tourists and residents
to the City
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The proposed high-speed rail will increase Jiaxing's
accessibility dramatically—to Hangzhou, Shanghai and
the world, by way of the Shanghai Pudong International
Airport. Whereas it takes about an hour and a half to
drive from Jiaxing to Shanghai under current traffic
conditions, it could take 30 minutes or less with high-
speed rail, depending on the type of train technology.

Suzhou Travel By Car Suzhou Travel by

High Speed Rail

Ningba
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The new station and proposed transit line connecting
the station to the central city present a huge
development opportunity in the intervening corridor.
The Jiaxing Government has already proposed a new
public park amenity.
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Threats

There are several factors that could threaten Jiaxing’s
growth potential. The City must address these market-
based and natural factors to achieve a sustainable
future.

Unplanned urban growth
Environmental degradation

Loss of agricultural land to
urbanization

Loss of City’s identity as it develops

Lack of affordability with increasing
land prices and cost of living

Summary

There are more strengths than weaknesses, more
opportunities than threats. Compared to surrounding
cities in the region, Jiaxing has less developed
infrastructure and lower levels of income and
investment. Jiaxing has a unique opportunity to create a
new identity as it grows. Our proposal takes advantage
of Jiaxing's existing assets to create a cleaner, stronger,
fairer and more sustainable Jiaxing.
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To accomplish our dual
objectives of transit-oriented
and sustainable development,
we propose a set of design
principles within the following
six categories:

water

green space

mobility

urban design

architecture

energy

This is not a master plan.
We developed our design ideas by studying individual

transit nodes, exploring land use, density, block design,
streetscapes, landscapes, and building design at specific
locations. However, we decided to present the work as

a set of principles by which to guide the preparation
of a specific master plan. We recommend that the City
hire experts to develop these principles using local,
contextual knowledge to produce a meaningful plan.

h SIS G R R
Pk H b RATE TR

ot JLoresk:

7K

Zr iy 73 ]
AT W 1z K
Wyt
fEEsit)
AEdi

XA B VLR H LK

I 0 T AT T KT A A
9L e, H A, GG, B, U
TR LS 5 . AT, SRR
RIVUE, KGRI, R
FOXBOREL A S L T & 7
PRI % 1 R G



23



24

The importance of water in the
City, as a landscape feature and
as a part of the City’s identity, led
us to use it as the basic unit to
define the urban fabric.

City blocks are created and bisected by canals of various
sizes and cross sections. Our designs enhance the
waterway system and water quality for all of water’s
essential purposes in the City:
transportation, flood protection,
habitat, irrigation, recreation and
household purposes.

Jiaxing Water Characteristics
The City is made up of 60% farmland, 30% built form,
and 10% water.

There are approximately 145 lakes within City
boundaries, including 27 lakes larger than one square
kilometer.

There are nearly 14,000 km of canals throughout the
City, including a canal that rings the central city.

The aerial photo on the opposite page demonstrates
that water flows from the southeast to the northwest
and northeast (large arrows). The central city gathers
flows from four main directions (small arrows).
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Existing Conditions

The map at right shows existing built forms in the
corridor between the central city and the proposed
multi-modal station area, as well as existing water and
green conditions at these sites. Rural residential areas
typically have access to small and mid-sized canals
from which they can draw water. Industrial uses (not
shown) normally locate near larger canals so that they
can transport materials in and out of the sites by boat.
We suggest that Jiaxing maintain these important
connections to the water, as the City develops more
intensively.
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7 N \‘i ATany sy
Water Hierarchy LS 2 \
There is a hierarchy of canal types within the corridor FE M DX I JE AR A5 570 T DY IR 5 TR LAy
area. The main branch of the Grand Canal is the widest ~ KI&{ A, A HAT AR G InT 8 5 7 SO ) JloK

and deepest canal. Smaller secondary canals branch ]

from it and the smallest tertiary canals fill out the

network.

Primary Canal Secondary Canals Tertiary Canals

Heavy Boat Traffic Small Boat Traffic/Aquaculture Recreation/Stormwater Retention

Main Waterway to City Center

Waterways to Neighborhoods Waterways in Neighborhoods
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Water Quality Kt

The groundwater is partially polluted, primarily from M RARG CIEVG AL, KI5 RORUGEZR B E X ()
fertilizer, whereas the canal water pollution comes ML . E KR AT BArAERE , B Aesi

mostly from point sources. The primary canals, which s dgm M-S AN H AR S S D . X, E’\”ﬂi%
have the highest rates of flow, are rated at the lowest R 1 P45 s IR OB A N B S i K SR .

standard acceptable for human contact according to TR K B R SCRUAR Y o FEIR YT ek
National Classification Standards for Surface Water. JER 5 AH IR PR 7K AP AR I o XK B A

Algal blooms grow where tertiary canals dead-end; this T HTHE X [)37 7 R ZK R 2R
indicates eutrophication, as polluted effluent drains
into the canals and causes overgrowth of aquatic plants
and stagnation. By creating a connected system of
waterways, our proposal allows water to flow naturally
through the corridor. This corridor could be a model
clean water system for the City and the region.
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Clean Water Gateways

The “clean water gateways” are a series of wetlands
which treat polluted water before it enters the corridor.
Pollutants are extracted by plants and other organisms
as the water moves through several wetland cells.
Locks allow boats to enter and exit the corridor, while
preventing polluted water from mixing with treated
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Above: Clean Water Gateway for Primary Canal
- Below: Clean Water Gateway Wetlands Diagram for
Secondary Canals--Plan and Section
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Restorer Boardwalks
As part of the clean canal initiative, floating restorer
boardwalks treat the existing water in the canals, using
natural biological processes. The restorers consist of
a floating structure, air distribution system, and high
surface-area media called bio-film, which support
diverse microbial and plant communities. They also
provide ongoing treatment as pollutants, although
minimized, continue to enter the canal system. Organic
agriculture and responsible industrial practices should
be used to reduce pollutants from entering the system.
There is precedent for restorers on the Baima Canal in
Fuzhou, a city of six million in southern China.
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In Detail

This section depicts a treatment for a canal edge
adjacent to intensive development. A vegetated area
along the water’s edge, on the right side, cleans storm
water runoff before it enters the canal and offers space
for small vegetable plots. On the left bank, a grade

« separated path allows pedestrian and bicycles to enjoy

' an uninterrupted recreation path, while a plaza offers
“» " visitors a place to sit, play and gather.
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San Antonio, Texas, provides a great example of

a community that embraced its waterways as an
economic development strategy. Annually, millions of
residents and visitors enjoy the natural and commercial
elements of the canals.
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Swales

Canals running through urban areas provide a respite for
residents and visitors. Swales help to control and clean
stormwater before it enters the waterway system.
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Permeable Pavmg;

Permeable pavement aids in flood protection, assists
in groundwater recharge and allows percolation. This
photograph, taken in a housing complex in Jiaxing,
demonstrates that the City already recognizes this
design feature’s contribution.
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Implementing the design elements described above will
help to accomplish the multiple goals of water cleaning,
storm water management and increased accessibility. As
a central feature of Jiaxing's landscape, water can both
define the urban form and provide an economic and
recreation amenity.
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Green spaces complement

the waterways, creating a
place for productivity, mobility
and recreation, and further
defining the natural and built
environment.,

Green systems drain and clean storm water, provide a
recreation amenity, delineate a transportation network
for bicyclists and pedestrians, and sustain agricultural
use. In our design, the green system provides the public
open space and productive functions in the corridor. It is
the City’s responsibility to plan this system in advance of

urban development in order to establish a cohesive green

system. Individual developers may then build out their
parcels between the branches of the natural system.

The maps on the left of the page, show existing site
conditions. The map on the right depicts the City’s plan
for a network of open space.

Forest/Park Space "P—T Waterways | | ,
wivE . A ke 3T A
TR o 1 i, T 1 3
[ ¥ i t ? ""1.,,...;7 -'T"- | I':b:'_'_ T "[’ 17-." HTL- I.I.r-.
PR e R S :.- i ._..'—I'.'._ -—‘:-a‘_ ¢ ":...':" 1-:
L e AT t
AR O ABEE Ve
Wetlands Crw;_,.——-—*;}q",r'

g T A

T S e e i e, B
Jlors 1R, ACE AR N ) 3
PIr T 3E 2 A A J5d 5221

AL RGN K, SRAURIN G R TE S, B2
P, JESCRIFRARNINH o ERATRI B 77 R
SR XA X SR AT e (A R D RE . i
A TEAEA T A R B 2 TR AN 2R 48 LU 2y S
ﬁoﬂkﬁﬁﬁ?%ﬂuﬁﬁﬁﬁiZH@&¢ﬂ

LETURIEIBIZIE R SR R G, WA I, AR
AU P A KSRGS e AT RE % 2 7
Ao AR TSI RIS AP A AR I DT IR ]
FRATTHERA X LR Il BURF E B HA T e
KT RERL L, 9, W L] A ARk A )
Bt B KW ? TP A B T s
ﬁ%@@#%@%ﬁ%?%




The Park

The Jiaxing Government proposed a large park running
north-south along a branch of the Grand Canal. We
embraced this park as an opportunity to create a
landscape that could be productive for agriculture and
water filtration, and also used for recreation.
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Park Comparison

Central Park in New York City and Golden Gate Park in
San Francisco, California offer precedents for how large
liner parks can support high-density development.

In both examples, the park provides an amenity for
residents living nearby, an attraction for visitors and
increase local property values.
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Frederick Law Olmsted’s “Emerald
Necklace” network of greenways in
Boston, Massachusetts links over four
square kilometers of green space

in just eight linear kilometers. His
intent was to provide meeting and
recreation space for all different types
of people, within an otherwise urban
setting.
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Greenways

To increase the accessibility to the park, we lined all of
the secondary waterways, running east out of the park,
with green buffers. These greenways, roughly 80 meters
wide, appear like fingers extending from a palm. They
create distinct districts along the corridor between the
city center and the rail station, delineating boundaries of
future urban neighborhoods.
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Greenway Connections

Next, we proposed expanding the network of
greenways, by adding green buffers to the tertiary
canals. In some cases, we added waterways and green
buffers to create a fully connected system. The result

is a network of green that provides ample space

for agriculture, water treatment, flood protection,
recreation, and pedestrian and bicycle transportation.
At the corridor scale, the park and green fingers act

as cooling lungs for the city, making conditions more
comfortable. At the neighborhood scale, abundant
street trees and plantings provide shade for pedestrians
and cyclists, i
itself.

addition to shading the ground surface:

Greenway Connections
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The size and uses of open space establish different
types of pedestrian circulation. For example, the red
lines running through the ark designate the citywide
pedestrian paths, while the looping yellow lines show
pedestrian circulation at the community level. The
tan circles identify major pedestrian access points.
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While the linear park represents a major City attraction,
shown in the large green circles, smaller community
and residential parks create open space opportunities
at the neighborhood level. Layering on the community
pedestrian plan articulates a continuous open space
network to access these neighborhood and city-level
XiE | open space features.
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Hierarchy Xl EE 2l

The size and type of canal or greenway dictates the TITANERAG T ) S5 2 s T AN BT B Bl
design treatment. For example, a tertiary canal alonga 41, A& 120 (¥ /BRG0S0 [ R OR BRI 2, o /8
rural farm may call for a natural edge, whereas a more 25 F T8 T BT

urban secondary canal may require a hard edge.
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Some greenways serve as streets for cars, bicycles, AT SR AEAT 2 /NS NEEFERI A SSRGS, T
and public transit. Others only serve bicyclists and Ty R ERNPATIIAN TR .
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Source: Continuous Productive Urban Landscapes:
Designing Urban Agriculture for Sustainable Cities

Public Space Integrated

§ Agriculture

4§ As agricultural land is converted to urban land in order

to accommodate Jiaxing's growing population, the
City can design opportunities to maintain productive
agriculture and jobs for farmers. Fences that double as

L vines and greenways that host vegetable plots create

attractive productive uses in an otherwise urban setting.
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o The existing green space in Jiaxing offers an incredible
opportunity. The government must commit to planning
the water and open space first, then allow development
4 torespond, to create a productive and attractive city for
residents and visitors.
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We have developed a mobility = FRATIAEN LS AR o i 25 T
plan that emphasizes AT, FATERN LA )
sustainability through multiple 1T

travel Options. DAL L (R NG O SR AR AT AR 2, A1)
By reducing the necessity of car use and supporting THR DI AT SR R o RATAE MR v 23 s i DL
alternative modes, we can help create a more TR s PO ARE . R, W, AITE

sustainable Jiaxing. Qur plan prioritizes circulation for FPAT o PO AZTTE T ORI ZE 3w i X 2 )P Td i e
several modes of transportation: Bus Rapid Transit (BRT), A¥it. {EMFRZFI AL T2, BATA N PEAAL
motor vehicles, ferries, bicycles and walking. We propose x4 % e ft:

a BRT connection between the new station area and

the central city to facilitate movement up and down the

corridor. After analyzing all different types of transit, we

determined that BRT could provide the best service for

the most value.

BRT is an enhanced bus system that
provides the value and route flexibility of
a bus, with features that allow for better
performance: dedicated lanes, level
boarding and off-board fare payment.
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Defining the Corridor

The BRT line defines the central north-south axis in

the corridor. There were many debates about where to
locate the BRT line. Along the park edge? On a new BRT-
only street? On the main thoroughfare? We all agreed
that it was important to maximize development around
the BRT stops and therefore decided to locate the line
about Tkm away from the park: far enough to allow for
substantial development, but close enough to ensure

a connection to the park. The Tongji students chose to
situate the BRT line along a major thoroughfare; taking
over existing lanes of traffic simplifies construction and
keeps costs down. The Berkeley students chose to create
a new street only for BRT, bicycles and pedestrians
which runs along an existing canal. The design decision
emphasizes the connection between sustainable
mobility options and reduced impacts on the landscape-
-this concept is central to the corridor’s identity.
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BRT is aligned next to a
greenway canal with limited
vehicle access.

PRIE A AT L T2 I
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BRT is aligned along a boulevard
with separate vehicle lanes.
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BRT system, providing local service to
passengers that live far from a BRT station.
These local buses are particularly beneficial
to elderly and disable citizens.
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Phasing

The BRT line may begin service with just a few stops: the
station and stops adjacent to the existing central city.
As development and travel demand increase along the
corridor, the BRT stops can be developed accordingly. In
order to create a thriving transit system, the BRT should
ultimately expand into a complete system that covers
all major corridors in the City. This type of phasing also
allows the City to spread capital investment over time.

Phase One
Stops: a1
Jiaxing City Center-_

Civic Area
Transit Station South
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——In Detail

The City should facilitate a density plan such that the
—highest building heights and maximum densities
occur directly adjacent to the BRT stops. Buildings and
uses at the BRT stops will enjoy the most foot traffic
—_and command the highest property values. Such high
accessibility will encourage people to use the BRT.
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Ferries

We recommend that Jiaxing capitalize on its existing
waterway assets and expand the City’s ferry system to
connect key interest points around the City. Tourists and
residents could catch a ferry at the train station and take
a scenic ride up a canal to the lake, central city or one of
the surrounding water towns.
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Pedestrians & Bicyclists AT M5 FAT i
Greenways connect to every BRT stop, offering ERERL A PG A AT, A BATH G AT
pedestrians and bicycles their own routes through the NIHA 57 B L B A0 2847 .

City without interference from cars.




Bus Rapid Transit

Bus Rapid Transit (BRT) is an enhanced bus system that
provides the value and flexibility of a standard bus, with
the technology and design features of rail. The result is
an efficient, reliable and comfortable bus ride that can
serve expansive cities and carry millions of passengers
each day.

There are several essential components to BRT to ensure
high quality transit. First, dedicated lanes give BRT buses
their own lanes, to move quickly through traffic. Level
boarding through multiple automatic doors at station
platforms and off-board fare payment machines speed
up the process of entering and exiting the BRT. Other
components, such as real time arrival signs and well-lit
protected bus shelters improve the waiting experience
for BRT riders.

Several large and mid-sized cities in China have already
adopted this technology. Guangzhou is planning the
largest BRT system in the world. Closer to Jiaxing,
Hangzhou and Suzhou already have BRT systems built
and planned, respectively.
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Land Use & Density

The tallest buildings and most intensive uses are located
at the BRT stations. In this scenario, we have located
20-30 story mixed use buildings at the BRT station, with
retail on the ground floor, office on the next several
stories and residential units above. Densities decrease
as distance from the BRT stop increases, as shown by
the dark red to yellow gradient in the diagram on the
bottom right.
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The movement of people and goods is essential to a
thriving economy and a high quality urban experience.
By encouraging the existing modes of transit, including
walking, biking and public transit, the City can limit
carbon emissions and air pollution and create safe
convenient circulation.

BRT Precedent for
Transit Oriented Development

Curitiba, Brazil has one of the world’s most impressive
BRT networks. Concentrating development along the
BRT corridor with a mix of uses at the stops creates

easy transit access to work and shopping locations and
therefore encourages more ridership. Properties at these
locations have become some of the highest valued
properties in the city.

ER 0 S v P P e A
55 B [

LV P HLGe A T e BRI RIE A AL —
TP A AL AT IR A DI RE s ST R, 4
RPAETAPR TARASHEAEHE, DA KK i A1 %=,
3t Bt RS A Sk T PR A e e P A

IR N R 732000 T DX I AR 285 v i e ) 8 T 4
PIAR b8 i SR AT A, AAE AT,
Bt EAT DR A A SRR, Tl AT LA Bk G 3R A HE R
BRITGE, AR 7 4.



51



52

Our urban design plan uses the
water, open space and mobility
systems to create a unique block
pattern and high-quality urban
experience.

We layered the water and greenway network with our
BRT proposal and the City’s planned road network.

This process resulted in a pattern of interesting shaped
blocks, scaled appropriately for people. We called these
blocks, “water blocks.” This process also helped to define
the density gradient within the corridor. Recalling that
the BRT stops become the most accessible places with
the tallest buildings, we recommend a mix of uses
around these locations. A combination of residential,
office, shopping and public uses create neighborhood
centers and give people a reason to be on the streets,
using the built and open spaces. Lastly, a comprehensive
water treatment system creates a sustainable water use
strategy at the urban design scale.
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The water and landscape inspire and delineate the
location of the built environment. Residential and
community-oriented uses can take advantage of the
beauty of the canal, the recreation and productivity
benefits of the greenways and the transportation value
of the ferry service and intersecting BRT.
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Compared with the rational rectilinear blocks or
“road blocks,” these water blocks require site-specific
development and allow for more dynamic spaces.
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This residential block describes how different elements
of a typical block interact. A waterway flows through
the block. The surrounding greenway offers a public
pathway to avoid the main thoroughfare to the north.
Located near a neighborhood center, commercial uses
line this main road, with residential buildings tucked
behind.

A range of housing types accommodates residents of
different incomes, ages and family sizes. This type of
mixed-use development makes everyday shopping
needs more convenient and creates active and safer
street life at all times of the day. The highest building
heights run along the busiest street on the north
side of the block, because of the high foot traffic and
accessibility.
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Block Study #1
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We propose a distributed land use program to
incentivize residents and tourists to travel along the
corridor. The City can build off of the existing civic

uses at the top of the corridor and the proposed Tongji
University Extension, to create a cohesive civic and
education area. Reserving space for industrial and
agricultural activities in the middle of the corridor can
enhance these existing economic sectors. The multi-
modal station area provides an opportunity to develop
another economic hub within the City.
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Agriculture

We propose preserving some of Jiaxing’s existing
agriculture to maintain this economic driver in the City
and ensure a continued supply of food. Particularly in the
park, the City should preserve agricultural productivity
and consider retaining some of the low impact farmer
housing where appropriate. Although much of the
agricultural land will be converted to urban uses, the
greenways within the corridor and greenbelt just east
of the corridor, allow for most of this productivity to
continue. A more mixed land use plan that develops
densely in appropriate areas and leaves land open for
agricultural productivity can help the City achieve its
economic goals, accommodate its growing population
and ensure an overall great city.
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Sustainable Water Infrastructure
Within our urban design scheme, we have proposed

a renewable approach to water consumption, water
treatment and the sewage treatment system. Series of
blocks within the corridor form potable water districts,
within which these treatment processes take place.

This system provides an ongoing source of water,
contributes to renewable energy production,
produces local aquaculture, and helps define a sense
of community. The flow of water is separated into a
graywater cycle and a blackwater cycle. Graywater is
wastewater generated from washing, bathing, and
laundry. Blackwater is wastewater generated from the
toilet. Both of these cycles utilize the natural processes
of plants and bacteria to remove impurities from the
water.
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Graywater Treatment

Graywater treatment centers, called Living Machines™,
replicate the natural processes in wetlands in a

more compact and efficient system. Graywater flows
through a series of tanks filled with plants and other
organisms, which remove pollutants, such as Nitrogen
and Phosphorous. The tanks should be enclosed in a
temperature-controlled space to maintain the efficiency
of the system. The water flowing out of the final tank

is of very high quality and needs only UV Filtration

to reach potable standards. The loss of water due to
evaporation and transpiration is made up by rainwater
collection, which, even in the driest month, provides
sufficient quantity. Living Machines™ are located every
20 hectares based on the following considerations: the
water volume required per person, how many persons
per land area would contribute to the system, the desire
to house the living machines in the ground floor of one
building, and the desire to encourage a community-
based management of graywater treatment and
aquaculture.
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Living Machines™

A variety of wetland plants can be employed in Living
Machines® to remove pollutants from household
wastewater. They accomplish this through three
primary mechanisms: uptake, immobilization and
degradation. The first two processes involve absorption
into the plant tissues or attachment to the outer surface
of the plant (roots, stem, etc.). In these cases, toxins
such as heavy metals still exist within the plant, and for
that reason, harvested plants must not be eaten. The
third process, degradation, involves a chemical change
in the pollutant as a result of interaction with the plant
or microbes on its root system. In this case, the original
pollutant no longer exists in the system. All three
processes result in clean water.

Bottom Left:

Living Machine at Dierenpark in Emmen, Netherlands
Bottom Right:

Living Machine at Ethel M Chocolates in Las Vegas

Living Machines™
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Blackwater Treatment

The treatment of blackwater is more complex, requiring
more stages, equipment, and management. There are
six blackwater treatment centers, each adjacent to the
anaerobic digestors (described in detail in the Energy
section) and treatment wetlands along the eastern edge
of the corridor. The treatment of blackwater first requires
the primary separation of solids and liquids. The solids
are then fed into the anaerobic digestor and the liquids
enter the treatment wetland. The water flowing out of
the final cell of the wetland is safe for human contact,
but not potable. It may be circulated through buildings
for flushing only.
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the natural environment.
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We propose rethinking
architecture’s role in the City.

Instead of an energy sink, further adding to
environmental degradation, architecture can help
contribute to the environment'’s recovery by acting as a
host for renewable energy production. We propose a set
of components for architecture, including sustainable
materials and energy-efficient treatments, but do not
prescribe what buildings should look like or what their
functions should be.

Bioclimatic Design

Strategies such as solar access, shading, natural
ventilation, and renewable energy generation are
already common elements in the Chinese built
landscape and should be expanded. They provide

for comfortable living and reduce impacts on the
environment. Typical residential units in this climate
require six square meters of south-facing glazing in
order to achieve sufficient solar gain for heating. Office
spaces have enough internal gains from people, lights,
and equipment that they do not require as much sun
exposure.

According to research conducted by ARUP, a global
business and consulting firm, a combination of these
designs can reduce electricity demand by approximately
60% annually.
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Material Sustainabilit

Material sustainability includes both how a building can
be designed to promote renewable material cycling, as
well as how the materials of the building itself can be
sustainable. Developers should select materials which

have low embodied energy, are rapidly renewable, locally
available, and do not give off harmful vapors. They should

install plumbing infrastructure that separates graywater
and blackwater. Buildings can assist in the reusing and
recycling of materials through a vacuum system that
conveys organic material, recyclable material, and waste
from each unit to designated locations in order to use
them as energy inputs.

Energy-Efficient Appliances and
Design Features

As incomes rise and people purchase new household

appliances, they should choose energy-efficient products.

Lighting, equipment, and appliances should be selected
according to recommendations from the Collaborative
Labeling and Appliance Standards Program
http://www.clasponline.org/main.php Horizontal
overhangs on the south facade block the summer sun
and permit the winter sun. Exterior screening or vertical
fins, comprised of living plant materials, photovoltaic

integrated glass, or fritted glass, can provide shade on the

east and west facades.

Hammarby Sjostad in Sweden is a pioneer for material

cycling at the neighborhood level, reusing and recycling

material to produce energy.
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Comfortable Environment

We recommend paving and cladding materials that
have a high Solar Reflectance Index, meaning that they
reflect as much of the sun’s light and heat as possible.
Such materials can help reduce the Urban Heat Island
Effect, the artificial increase in urban temperature. Using
permeable paving and plantings that provide shade can
also reduce this effect.
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Our approach to sustainable material cycling also
extends to the food supply. For residential buildings, we
designed a balcony space or exterior garden for every
unit so that household food production is viable. For
office buildings, trellis structures on the western facade
support vine-growing vegetables, while shading the
interior. In every building type, entrance canopies and
stairwell trellis structures can offer additional growing
surfaces.
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Unique Urban Form

The walled residential complex has been a development
component in China for centuries. These walls often cut
off the existing landscape, articulate a single entrance
and exit to the complex and, more recently, have led to
rectilinear buildings laid out in rows. Similarly, traditional
urban development in the United States cuts off natural
features by laying out a grid of streets. Buildings face out
to the streets with alleyways or private gardens in the
middle of blocks.

Our proposal recommends something different. Instead
of buildings and streets driving development, the
landscape should drive development, including the
shape and size of blocks, and thus, building footprints. In
this way, the built form in Jiaxing becomes more unique,
the environment more livable and ultimately helps
create a stronger City identity.

San
Francisco,
California

I 1541

Cities in China already implement several of these
sustainable design features. Jiaxing should recognize
this competitive edge and take it to the next level,
demonstrating itself as a leader in the sustainable design
movement.
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Our approach to sustainable
energy for Jiaxing is focused on
three renewable energy sources:
wind, sun, and biogas.

These energy sources can provide 100% of the corridor’s
needs with substantially less impact on the environment
compared to fossil fuel sources.

Wind Energy

Since wind speeds in Jiaxing are low (2.15-2.85 meters/
second), we propose mounting vertical axis wind
turbines on rooftops and building corners. According
to the Uniform Building Code, windspeed will increase
by a factor of 1.2 at the top of a 12-story building and
1.63 at the top of a 30-story tower. Wind turbines can
be mounted high on poles, providing sculptural form
in public spaces. They can also be incorporated along
high-speed rail lines in order to take advantage of wind
gusting. New vertical-axis turbines are more quiet than
traditional horizontal-axis models, making them more
compatible with urban uses.
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Installing 7,600 vertical axis wind turbines throughout
the corridor would generate approximately 233.1
Gigawatt-hours of renewable energy per year. This
power represents 50% of the total yearly electricity
demand in the corridor.
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Sun

Our design utilizes three specific products that capture
the sun’s energy: solar hot water heaters, photovoltaic
panels, and building-integrated photovoltaic glass.
Solar hot water eliminates consumption of gas for water
heating while photovoltaic panels and glass generate a
renewable electricity supply.

Solar Water Heater

Many residents in Jiaxing already utilize solar hot water
heating, in the form of after market units. These units
can be located on the roof or on a southern facade,
extending out from the balconies. Developers should
consider purchasing the units in bulk to create a unified
design.

Photovoltaics

We propose using photovoltaic panels in locations with
full sun access. On rooftops of low-, mid-, and high-rise
buildings, they should be mounted facing south and
tilted 30 degrees. They can also be mounted near-
vertically on the portions of mid- and high-rise eastern
and western facades that are not shaded by other
buildings.

Similar to the panels, building-integrated photovoltaic
glass transforms the sun’s energy into electricity, but in
this case, the cells are sandwiched between two layers
of glass. This creates a fritted effect and offers additional
design applications. When there is direct sun access,
this material could be utilized as a canopy, BRT station
roof, or sun shade in a public plaza. Photovoltaic power
represents 50% of the total yearly electricity demand in
the corridor.
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Biogas

We propose anaerobic digesters in our plan to transform
waste into valuable fuel. The anaerobic digestion
process naturally produces biogas, a gas composed
primarily of methane and carbon dioxide. In controlled
conditions, the gas contains 60-80% methane, close to
the methane content of natural gas.

We located six digesters adjacent to the eastern “clean
water gateways” and agricultural land, so that the
digesters could take in sewage, food, plant material and
livestock waste. The sewage, specifically blackwater,

is separated into solids and liquids. The solids are
conveyed into the digester and the liquids flow through
a series of cells in the treatment wetland. Each anaerobic
digestor receives organic material from approximately
five square kilometers of the corridor or about 70,000
residents.

Under conventional development conditions, gas
demand in the corridor would be 4,469,000 Therms
per year. Providing heating through bioclimatic design
reduces the gas demand to 1,999,000 Therms per year.
Based on data from University of California, Davis and
OnSite Power Systems Inc.(facility shown at right), a
conservative estimate for the total biogas produced is
7,131,000 Therms per year. This easily provides 100% of
the total gas demand as well as a surplus of 5,132,000
Therms per year.
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As China’s energy needs
continue to grow, it must
choose a better energy
alternative to polluting coal-
fired power plants. Renewable
. energy technologies offer local,
Reusables | ] Recyclables b | Organics Waste clean and affordable solutions
Beilding Materiale L [riFLtY i Fi arifial Foad Matariat Koo -cows-ghie to energy needs. Energy po||cy
, Wood I Plasiic Food Matecial |~ and infrastructure offer China
Conrewaggragate 1) Khuminiurm | Fiant Matarial e an opportunity to show the
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Furnituire | ¢ ardBoard Satural Fibers/Tantlles : '__: energy technologies.
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crash and burn. The design principles mentioned in this 7 =2 75 U & fRAE A Rk R B .
section present a way to balance the three elements that
comprise sustainability.
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Summary

All of these principles work harmoniously to create

a city that accommodates people’s needs and fulfills
their desires. Sustainability also offers China an
opportunity to embrace new economic markets. Still,
these design guidelines will only be successful in
Jiaxing if they are relevant, understood and accepted.
They must be refined and implemented in a way that
is culturally sensitive and appropriate to residents in
their communities. The government should include an
education component in their implementation program
to help people understand how these measures can
improve the environment and make financial sense.
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APPLYING THE PRINCIPLES

A Concept Design of Jiaxing’s Comprehensive Transportation
Station and Sustainable Neighborhood
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The transit station area creates 4=y HUIX Ay i 25 01)i& T
a “green room” in which visitors — —/~ “Zt{a 738”7

arrive. \ e o e

The transit station concept design applies all of the ZIKJPJWIJHLE’J%ﬁ&mﬂﬁ)ﬂﬂ%‘l&[@@ﬂﬂEizﬁﬁ%ﬁ}f@&ﬁ

principles presented in this book. Centered on a lake, o NLWIE Aol X qjyiA A @ﬂ“f‘ﬁﬂ%ﬂg A

surrounded by water-cleaning wetlands, the room is R \/%:7'7 F‘J%/EP L, JREHSXAELL, Pl ﬁj@iﬁ
it stati ial AR SEMEX AU UAT KEAT A THEE, &

framed by the transit station to the south, a commercial oo S TR 12X 25 A P 7R 2 3 1
center to)'ihe east, mixed-use buildings to the north f'lﬂ)éfi)i;%i\ Im%nﬂﬁ" EE S (SR 'E%
4 ! AR
DALEKTT o

and the great park to the west. Each block provides for
pedestrian and vehicle access, as well as open space and
canal access. The density of this district focuses around
the transit station and the BRT line.
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Water

The water system is proposed as a demonstration

for how Jiaxing can clean its water using natural
processes. Existing canals are connected together
with new ones to create a balanced, functioning water
system. Canal water is circulated through constructed
wetlands surrounding the central lake and adjoining
canals, removing pollutants through bio-remediation.
Storm water is cleaned in bio-swales along the streets
and parking areas before draining into the canals.
Primary sewage is treated by neighborhood settling
tanks, secondary treatment by “living machines’, and
tertiary treatment by reverse osmosis and ultraviolet
disinfection. All water is recycled.

7K

TEIX BIK R G R 5 24 el iz F AR 5 A SE I 7K H
Ho I IR S ET T T E A, oA R
B, A EINREMIKIN R GE . TR K50 i o gy
TR e e R T RAE R AR, DL s A
TTETE KT rs e it . B K G718 M 5 42 1
DX (R A v A s AR YR o 35 By K AT A DX PN fi B A Ak
B, CEMReAR A iDL, a4 s
TN F 0B . BT B 7K BRI A T o

NEWHVATER / BIO-SWALE
RISTING WATER

LIVING MACHINE



7" Green Space

: Green space corridors surround the water network

3 .:-“ -\L providing alternate circulation for pedestrians and

v \ '\ . bikes connceting to the main park and transit stops.

T They are proposed to have multiple functions, providing
= ! recreation, shade, urban agriculture, flood control,

biomas for energy and aesthetic amenities for residents.
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Mobilit

A multi-modal transit system creates a balanced network
for pedestrians, bicycles, water transit, cars and parking,
local and regional bus, Bus Rapid Transit to downtown
Jiaxing, regional light rail, and high speed rail.
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Architecture & Energy

Urban Design coordinates the water, green space and
mobility systems with the architecture and energy
systems to create a sustainable district.
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Potential Development Phasing

1st Phase

(1) Office

(2) Modern service industry

(3) Convention & exhibition center
(4) Hotel, serviced apartment

(5) Special market

(6) Mixed-use building:
Residence/office/commerce/hotel

(7) High quality international school
(8) Sport facilities

(9) Retail

(10) Residential

(11) Park, entertainment and leisure
(12) Infrastructure facilities

2nd Phase

(1) Office

(2) Modern service industry

(3) International research institute
(4) Hospital and health care

(5) Sports facilities

(6) Entertainment and leisure

(7) Residential

3rd Phase

(1) Residential
(2) Public facilities
(3) Light industry
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Phasing begins with the framing SR “erta gy G
of the “green room.”
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Defining the “Green Room” e R R X ) “apta s ”

Transit Station Area X
Canal network for stormwater cleaning, recreation and Mixed-use Residential
transportation. BEHE

FIT K B PR e SR AE S D RE (RISt

Corner-building wind turbines Hotel and Convention
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Cleaning Wetlands along waterfront. Commercial/Office/Retail
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Roof integrated photo-voltaic panels Transit Station
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Sustainable Strategies
Station Area

Flow-through ventilation allows cool air to pass into

the building and pushes hot air out through operable
clerestories; this helps to maintain a comfortable
temperature inside the station. The roof shell faces south
and is lined with photovoltaic panels in order to capture
energy from the sun. We have proposed a manmade lake
in front of the station, symbolizing a gateway to Jiaxing
and allowing visitors and residents to leave the station
and catch a water taxi to their destination. The lake also
contributes to the station’s energy efficiency. Water
from the lake feeds into two canals that run through the
inside of the station, mimicking the landscape outside.
Canal water is piped into the station, up to the platform
levels where it flows back down through wire-screened

walls in order to cool the air in the enclosed waiting and
shopping areas.

Neighborhood

The first strategy is to apply the highest standards of
energy conservation. Second, the back up energy is
supplied by on-site renewables, creating a self-sufficient
energy infrastrastructure. The integrated system design
can provide all the energy needs of the neighborhood.
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Transit Station

Our design for the multi-modal transit station highlights
several energy-saving components within a flexible
structure that can be expanded over time. The Chinese
government has proposed several different transit lines
to pass through Jiaxing, including high-speed rail, heavy
rail and light rail. In order to accommodate several lines
at different points in time, we have proposed a nested
shell structure. Construction of the station can take
place one bay at a time, as the transit lines are built.
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As an alternative on this design, we explored
incorporating office and hotel functions into the station
design. This diagram shows the integration of the
waiting area and platforms (horizontal light boxes),
shopping and services for passengers (encircling box)
and high rise urban development (vertical boxes).
Parking access is below the train platforms.
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In traditional
stations, a single
large waiting hall
accommodates all
passengers.
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In our design, we placed
| individual waiting areas
below each platform, to allow
for phasing and to improve
circulation.

A, xR s
WATEAES A T, LA T P

vig Ufcs ZIIPNGARI R



Alternative Program Design
for Station Area

At the proposed multi-modal station site, the City has an
opportunity to create a new economic hub, with hotel,
office and conference facilities centered around the lake,
which is a symbol of the new Jiaxing. Development can
be phased over time in order to accommodate demand
and stretch out capital investment.
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Mobility Diagram
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The comprehensive
transportation station area can
set the standard for sustainable
neighborhoods in Jiaxing.
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CONCLUSION
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Compared to many other countries, the Chinese
government has the ability to make rapid change.
Environmental protection is an opportunity for China
to lead the world by example. To clean up its air and its
waterways. To build a renewable energy facility each
week rather than a coal fired power plant. The City of
Jiaxing is in a particularly good position to serve as a
model for sustainable development in China. As the
City develops large portions of land for the first time, it
can choose to develop in a responsible sustainable way.
The City has an opportunity to be more innovative in its
designs to satisfy local economic goals and establish a
unique identity in the region.

Still, just cleaning up the environment and improving
development policies is not enough. Such a
transformation will require an interdisciplinary whole
systems approach that considers natural systems,
energy resources, design and development policies.
The sustainability triangle is secured by “3 E's”: equity,

economy and ecology. China must develop an economic

strategy that is aligned with higher environmental
standards. It must pursue development activities that
accommodate people at different income levels and
needs. But, China must go one step further, by adding
a fourth “E"— education—to ensure that these policies
can be maintained and adopted over time. China must
educate its people and itself on the consequences of
poorly planned development and on more sustainable
ways to live and grow.

The time is now. The central government has taken the
initiative in the 11th Five-Year Plan. But, now it must
follow through on policy, training, implementation

and enforcement to achieve these sustainable goals.
China is opening its doors to the world over the next
few years, as the host of the 2008 Summer Olympic
Games in Beijing (the self-titled “Green Olympics”)

and the 2010 World Expo in Shanghai, with its theme,
“Better City, Better Life!” China could become the world
leader on sustainability. Let Jiaxing show other Chinese
cities that it can provide its citizens a better life and a
more environmentally sound, economically strong, and
equitable society.
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Sources and Other Information
Handwerk, Brian. “China’s car boom tests safety,
pollution practices.” National Geographic News. 28 June
2004.

Energy Assumptions

Bioclimatic design and energy efficient building
components reduce energy consumption 60%. [ARUP,
Qingdao project]

1 vertical axis wind turbine yields 30,656 kWh per year.
[ARUP, Qingdao project]

1 sq m of photovoltaic panel yields 185.8 kWh per year.
[pvwatts.com]

1 ton of on-site power by organic material yields 23
Therms of energy.

Cooking accounts for approximately 5% of total
domestic gas consumption. [US Department of Energy]
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