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ABSTRACT

As one of the eight major green wedges within
Shanghai’s overall urban planning in the city
center, Sanlin Valley Park serves as an important
intersection between ecological corridors along
the Huangpu River and Shanghai’s outer ring road.
During the rapid urbanization process, the city's
ecology has been facing constant deterioration.
Furthermore, the city is experiencing an alarming
loss of biodiversity, as well as increasingly severe
urban heat island effect. To alleviate these issues,
the project adopts a “valley” concept as the

core of its design and utilizes thoughtful design
strategies in five aspects: water management,
wind corridors and micro-climates, ecosystem,
transportation, and program and experience. With
these strategies, the design team aims to improve
the site’s connectivity, restore its ecology, reshape
habitats, create a resilient landscape, and forge a
vibrant urban hub that can also serve as the city's
ecological research base.

During the design process, the design team
adopts certain principles of landscape practices
within the USA — that a project should encourage
public participation of all socio-economic levels
and place emphasis on the experience and
benefits of the public. This form of multi-lateral
cooperation allows for the park to constantly have
its design plan reviewed and improved. It also
allows for iterative responses to issues on the
ground during construction. Last but not least, it
instigates careful considerations of how to manage
the park and its ecosystem, both in terms of cost
and feasibility. By adopting all of these principles,
the design team aspires to truly accede to
citizens’ needs, all while introducing a sustainable
ecosystem that would, ultimately, contribute to a
much improved ecology and economy.

KEY WORDS

Urban Green Wedge; Multi-Lateral Cooperation;
Micro-Climate; Wind Corridor Design; Design
Simulation
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f@fErhils Health Center

Akt Cultural Center

¥k Soccer field

WK% Tennis courts

=#k Sanlin Mound

188 Jogging path

&% Playground

JK_Eizzh sty Water Sports Center
EFIEFT Sports club

. hsH${TKiE Central promenade
. W E{7%E#E Mountain bike trail

JK#FZR L Water research center
JBZ Greenhouse
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Water quality monitoring station
Z7Kith Bio-tetention pond
#X/AE Community park
K& Wind tunnel

4 75#F Eco-bridge
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XUEE Wind alley

K488 Wind gully
TEMEIKEH Flower tree wetland
#XFEE Community garden
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Terraced oxygenation wetlands
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JBZ Greenhouse

HE)RHE Interactive Farm
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WAL H Sightseeing Farmland
BAMH South Valley Forest
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One of the design
objectives is to reorganize
the fragmented areas
and connect them into a
continuous urban green
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strolling.

Five different valleys

and Sanlin Bund are
integrated into one loop.
Master plan: topography,
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comprehensive vision of
Sanlin Valley Park.
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design strategies
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7. Ventilation corridor and
micro-climate strategy

8. Wind pattern toolkit

9. Final simulation of wind
speed analysis of the
design demonstrates
the park’s performance
as an urban ventilation
corridor.
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1 Project Background

As one of the eight green wedges defined by the Shanghai Master
Plan, Sanlin Valley Park encompasses an area of 240.6 hm”. It is
the only public green space situated on the banks of the Huangpu
River in the southern region of city proper and serves as an
important intersection between ecological corridors along the
Huangpu River and Shanghai’s outer ring road.

During the early 20th century, the Sanlin area maintained
a largely rural appearance — a high density of water systems
including the “mini” Huangpu River, Sanlin Ponds, and Sanlin
North Bank, to name a few. These systems essentially constituted
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the landscape of the area at that time. Due to the fact that this

area was situated on the banks of the Huangpu River, its soil
was of clay and frequently experienced floods or water loggings.
As Shanghai urbanized, its population grew exponentially.
Sanlin, situated between urban and rural, quickly became the
gathering area for migrating population. This, coupled with
ineffective planning and management, resulted in inappropriate
usage of the land (as industrial areas), as well as unregulated
construction of homes and buildings. The area’s ecology had
constantly deteriorated with severe water pollution and a loss of
biodiversity.

Shanghai’s rapid urbanization has made itself quickly grow
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into a city that possesses the world’s second largest population
density. This caused the urban heat island effect to become even
more severe. Due to the city’s underlying geography and man-
made surface features being of low reflectivity and high heat
capacity, heat is easily trapped at high levels in the city. Other
factors such as industrial activities, transportation, and human
activities further contribute to the heat levels within the city,
where temperatures are significantly higher than surrounding
areas. In fact, research shows that when air temperatures are
higher than 29.2°C, human beings are more prone to heat
injuries and possible death. It is also predicted that by the year
2050, heat stress days (annually) are likely to be double that
of the year 2015. To alleviate this issue, in 2001, Shanghai
government endorsed eight green wedge projects that will serve
as ventilation corridors and green lungs of the city.

In 2014, the city of Shanghai started to improve the
management of the Sanlin area through a new land use
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planning, according to which, however, the area is divided into
ten dispersed zones that consequently results in a considerable
challenge to the landscape design project.

2 Design Objectives

Due to the new planning scheme, the eastern and western
parts of the site are adjacent to different types of residential
developments. The design team performed meticulous on-
site research, conducted numerous interviews, and contacted
with market consultants to determine user requirements. Both
the usage and users of the surrounding areas are diverse and
complex: users include native residents, new residents, high-
tech workers, business people, and students. As such, the design
team aimed for the area to provide multi-dimensional services:
it should allow for natives to reminisce, for the community to
interact, for the residents to have a healthy lifestyle, for the
office workers to relax, and for the young ones to have fun and
learn.

After careful consideration of the area’s conditions, as well
as its potential for development, the design team devised the
following landscape planning and design goals:

1) To reorganize the fragmented areas and connect them into
a continuous urban green space that also allows for strolling. It
should also be combined with the existing 40-km trails and bike
paths along the Huangpu River;

2) To shape ventilation corridors for the city, and in the
process, create comfortable micro-climates and alleviate the
existing urban heat island effect;

3) To restore the site’s ecological environment, reintroduce
living habitats, and create a resilient landscape;

4) To create a vibrant place for urban living, satisfy user
needs, and construct a new urban landmark;

5) To establish an educational and research hub for the

urban environment and ecology.

3 Design Process

3.1 Core Design Concept — “Valley”

Principally, this landscape planning focuses on improving
the regional ecological network and building a ventilation
corridor to alleviate Shanghai’s urban heat island effect, loss
of biodiversity, and environmental pollution. To accomplish
these goals while also respecting existing ecological habitats,
conceptual design was implemented on a multi-layer basis
constituting micro terrain alteration, water systems, vegetation,
public spaces, etc. All the operations are related to elevation
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design, and this brought about the inspiration of a design
concept — “valley.”

Through further site analyses, the design team not only
utilizes the strolling system to link up all the areas, but also
identifies five main themed “valleys” and a waterfront living
destination. The northern part of the site is closely situated
to Shanghai’s Oriental Sports Center and enjoys a windbreak
forest; thus, it is very suitable for outdoor activities and is
dubbed the “Sports Valley.” The northeast part contains the
endpoint of the site’s water system and possesses excellent water
quality; thus, it is suitable for water activities and is dubbed the
“Water Valley.” A central area embodies the core design of the
ventilation corridor system and is therefore dubbed the “Wind
Valley.” The southeast corner contains protected green lands
and forests, where the landscape is peaceful and tranquil and it
is therefore dubbed the “Forest Valley.” The southwest corner
remains its agricultural appearance; it will be further developed

128

Music Plaza

HEMEARKIEH i BT ALt HEZSHH EHIRGE
Terraced oxygenation Mountain bike trail Cultural Center Wind tunnel on
wetlands eco-bridge

. A.J | -
BRH | K BRI RRpL AXIERE
Water Sports Center |  Health Center Community garden Water research center

to display modern agriculture and ecology and is thus dubbed
the “Earth Valley.” The rest of the central area is slated to

accommodate retail, residential, and waterfront activities in the
Sanlin Bay area, as well as a large waterfront music plaza; all of

these will come together to constitute the waterfront destination.

Eventually, the five valleys and the waterfront would blend
dynamically to form an incredibly natural yet urbanized park.

3.2 Design Strategies
3.2.1 Water Management Strategy

During the early stages of planning, the design team worked
with stormwater management experts to accurately estimate the
severity of flooding and water logging on the site and generated
a water management plan, which mainly focuses on building
a stormwater management system and a constructed wetland
system.

The stormwater management system mainly includes a
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detention zone and several bio-retention ponds that distribute
around the park. The bio-retention ponds are utilized to collect,
store, and filter water with vegetated bio-swales and rain
gardens. The detention zone will increase the overall retention
capacity of on-site rainwater to respond to the water logging
problem and to improve landscape resilience.

Particularly, during the design process of constructed
wetlands along water courses, the design team worked with
local design firms to identify the priority in water system
improvement through on-site survey and sampling. Three
recommendations were then generated: 1) to lower the amount
of sediments; 2) to prevent eutrophication; and 3) to improve
water quality and clarity. The plan introduces four constructed
wetlands at the inlets, and each of them is integrated seamlessly
with their respective landscapes to form four beautiful,
distinguished wetland sights: the emergent wetland, the terraced
oxygenation wetland, the flower tree wetland, and the cypress-
swamp wetland.

At the same time, water quality experts calculated the
water treatment load of each area and made recommendations
accordingly. For instance, regarding the terraced oxygenation
wetlands in the Earth Valley, the experts suggested to: 1) adopt
vertical flows for water filtration, 2) enlarge the area of the
sedimentation pool for a fuller settlement of suspended solids

BZA: FWNBEIG
Forest amphitheater in the Sports Valley

Nza: KR
Wind tunnel in meadow in the Wind Valley
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Water quality monitoring station in the Water Valley
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in the water and a fuller purification of oxides of nitrogen and
phosphorus, and 3) optimize the oxygenation facility by reducing
the number of terraces according to the calculations of water
treatment capacity.

Through these improvements of upstream, the Water Valley
will enjoy a better water quality that satisfies the requirements
for water activities. Additionally, the Water Valley will establish
a water quality monitoring station, greenhouses, and mini
rain gardens, all of which can be used for public educational
programs.

3.2.2 Ventilation Corridor and Micro-Climate Strategy

The design team worked with wind climate experts to analyze
the general wind resource and characteristics of Shanghai, as
well as those of the Sanlin area. The recorded average wind
speed on the site is relatively moderate (at 2.7 ~ 3.4 m/s). During
the winter, northwesterly and northeasterly winds are prevailing,
while during the summer days southeasterly winds are prevailing.
On the site, apparent temperatures in and against the direction of
the winds can vary up to 10 °C, especially during mid-day times
in winters and summers. This exemplifies the importance of
directing the wind and results in a design strategy of “halting the
prevailing winter winds and channeling the prevailing summer
breezes.” The Sports Valley in the north and the Earth Valley in
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the south are conceived as areas suitable for winter activities due
to their sitting advantages. Ventilation corridors that channel
summer winds will help neutralize the high temperatures in
summer days. Overall, the strategy recommends four airflow
typologies: ventilating, sheltering, purifying, and circulating:

1) Ventilating: to create ventilation corridors or plant trees
parallel to the wind to channel prevailing summer winds. These
corridors will be combined with water areas or rivers to increase
humidity and lower temperature.

2) Sheltering: to create protrusions from the ground or plant
trees perpendicular to the wind, in order to deflect prevailing
winter winds.

3) Purifying: to select vegetation species that can help purify
the air and plant them perpendicular to the wind. Trees and
bushes should be well blended with the geography to increase
the windward area, so as to lower the PM 2.5 levels in the air.

4) Circulating: the highland and valley bottom geography, as
well as the differences in solar radiation, results in a temperature
and pressure gradient which facilitates airflows. Additionally,
water surfaces and the surrounding geography will also create
pressure gradients that strengthen the airflow effect.

In addition, the design team places an emphasis on the
integration of micro-terrains and vegetation, so as to further
improve the local comfortableness. For example, for the Sports
and Earth Valleys, the geography alone can block some winds,
but the blocking effect can be amplified five-fold when well-
designed vegetation comes into play. At the same time, the design
team also incorporates interactive art pieces and aromatic plants
to induce a multi-dimensional sensing experience.

Throughout the design process, experts also made
recommendations on the design of main and secondary wind
corridors. The design team often responded quickly by altering
and improving the design iteratively. For instance, situated in the
main wind corridor area, the Wind Valley is anticipated to be the
main corridor for wind channeling. According to wind experts’
analyses, the design team identified the locations of wind gaps,
maximized the flow of wind, and purified it by creating a large
amount of small folds in the geography and combining plants
of varying heights. The Forest Valley stands as another good
example. In initial plans, the design team set up a 10-meter-
wide forest belt in order to minimize noise from the surrounding
transportation. However, initial simulations showed that this
forest belt would result in broken wind flow and drastically
affect comfort in summer and impact the establishment of
natural habitats. The design team thus altered the planting
design to still block off noise but also allow for a wind channel.
Subsequent simulations generated a much better result.
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The experts also ran thermal-wind simulations for the entire

site to ensure that the intricate geography and network of wind
corridors would work and satisfy the goal of alleviating the heat

island effect on the site.

3.2.3 Ecosystem Strategy

Soil and water conditions define the ecosystem type of a
land. The design team aspires to restore the site’s ecosystem by
shaping micro-terrains to create a diverse network of habitats.
These include emergent wetlands, submerged wetlands, wet
meadows, scrub shrubs, lowland deciduous forests, and highland
mixed forests.

In respect of the specific ecological conditions, the site
is divided into eco-protection, eco-conservation, and eco-
buffer zones. Eco-protection zones are mainly situated in the
east, which neighbor upon high-density residential areas. Eco-
conservation zones cover the Wind, Water, and Forest Valleys,
which ensure the connectivity of eco-corridors and guarantee
animal and plant habitats, while integrating the strolling system
and recreational places. The eco-buffer zone is situated between
the southern edge of the Sports Valley and the northern edge of
the Earth Valley, which is conceived as a leisure and recreational
center of the site and a buffer between the eco-conservation
zone and the waterfront.

To highlight each valley’s uniqueness and enrich user
experience, the planting design creates varied landscape qualities
and ecosystems. To celebrate local identity, the design team
utilizes native vegetation species of Shanghai: in the Sports

Valley conifer species are used to block the prevailing winter
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winds; the Wind Valley adopts species such as Quercus Nuttallii,
Acer Palmatum, and Ginkgo Biloba to form a beautiful rolling
landscape in autumns and help channel winds; the Forest Valley
creatively employs native vegetation species such as Metasequoia spp.
to create alluring cypress-swamp wetlands which help purify water; the
Earth Valley introduces large amounts of Taxodium ‘ZhongShanSha,
Osmanthus Fragrans, and Celtis Senensis, along with the existing
farmlands and orchards to exude an agricultural vibe.

In conclusion, the design team, with the help from local
ecologists, manages to not disrupt the natural habitats on the
site while designing a number of eco-bridges as migration paths

for wildlife.

3.2.4 Transportation Strategy

A trail and path system is expected to link up all the land
pieces cut by the weaving canals and road networks. The design
team hopes to adopt a strolling network that connects each of
the areas and to minimize impact on ecosystems by utilizing
“vertical” forms of transportation. This system consists of the
waterfront loop, the main loop, the outer loop, the eco trail, as
well as a bicycle path of nearly 5 km and several eco-bridges in
specific areas, creating a safe and interconnected path system for
pedestrians, bicyclists, and animals.

During the design process, the design team worked with
architects, structural experts, and bridge engineers to improve
the design schemes of the networks. They also held a bridge
design competition for young and aspiring local architects, and
invited biology experts to provide suggestions to ensure the
“walkways” for wildlife.
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3.2.5 Program and Experience Strategy

Considering the various users, the design team estimated the
activity intensiveness for each area, so as to diversify programs
and user experience while minimizing the impact of park
development.

The Sport Valley encompasses the main area of recreational
activities, where the buildings and open spaces are well
integrated into the overall geographical design to minimize
human impact on the environment. The Water Valley possesses
a series of water gardens, as well as a water quality monitoring
station — well suited for educational programs related to water
and the ecology. The Wind Valley combines folding geographical
features, floral landscape, and art installations to enrich visitors’
experience. The Forest Valley is an important natural habitat for
plants and animals, allowing for “outdoor ecological classroom”
educational programs. The Earth Valley plans to build features
such as “Lohas Village,” “Interactive Farmland,” and “Sightseeing
Farmland,” for citizens to experience agricultural activities. All
of the landscape programs are well connected by the strolling
system, inviting tourists to have various experiences throughout

the site that distinguishes from other urban parks in the city.
4 A Multi-Lateral Cooperation Model

Throughout the entire design process, the design team works
with many other teams and individuals, including landscape
architects and architects based in the USA, wind climate experts
based in Canada, structural experts based in Germany, and
ecological experts based in Shanghai, China. This multi-lateral




cooperation has greatly enhanced the working efficiency and
connected different sorts of technologies and knowledge to yield
a successful design.

Apart from these, the design team also adopts certain
principles in landscape practices within the USA — that a project
should encourage public participation of all socio-economic
levels and place emphasis on the experience and benefits of the
public. Bringing these principles to a project in China creates a
meaningful multi-lateral collaboration.

There is no “best solution” to design and planning problems.
Each problem can have a number of solutions, based on two sets
of criteria: facts (material strengths, economics, building codes,
etc.) and attitudes (interpretation of the facts, traditional and
customary approaches, value judgment, etc.)."”! Through public
engagement, citizens can play a role in the planning and design
process and in solving the problems in their communities.

The term “stakeholder” is very commonly seen in planning
and public policy today. A stakeholder is defined as someone
with a “stake,” or interest, in the issues being addressed: a
resident, a taxpayer, or a concerned citizen. Indeed, such a
broad definition of “stakeholder” can confuse people with “the
public” — it is important to consider why stakeholders should

participate in the planning and design process, and how to select
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them. In planning practices in the United States, stakeholders

usually include four types of people: community representatives,
representatives of interested organizations, representatives of
government, and elected officials or experts who speak for
public interests. These stakeholders are selected according

to their jurisdiction over the issue, particular information

or knowledge, party in an actual or potential conflict, and
connections to community networks.!

For this Sanlin case, stakeholders exert a large public
influence. Selected stakeholders include:

1) Influential figures who can represent the surrounding
communities, such as leaders of organizations based in nearby
communities.

2) Representatives who have a direct stake in the issues
related to the site, including developers and local residents.

3) Decision-makers who are capable to act on decisions that
could potentially solve issues or problems. An example would be
the Shanghai Water Affairs Bureau, who is the decision-makers
on the overall design of the canals (e.g., width, depth, and load
bearing capabilities). As such, they are invited to participate in
the design process.

4) Experts who possess professional knowledge associated

with the project and can represent public interests. For instance,
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the design team invited ecologists and botanists such as the
head of Shanghai Chenshan Botanical Garden and the head of
Shanghai Landscape Architecture Design and Research Institute
to provide valuable comments.

Considering specific conditions of China, the design
team and the clients had to seek approval from relevant
government departments for social activities and community
meetings. Along with the approval, the team gathered the
stakeholders for 2 ~ 3 days at an interval of two months
or a quarter to discuss and review designs. The design team
was also mindful of the colossal potential impact that this
project could produce on the society of Shanghai. As such, field
surveys, interviews, and panels were conducted to actively
garner input from various levels and groups within the society.
For instance, during the initial design stages of the Wind Valley,
stakeholders approved and encouraged the plan of integrating
ecological wetlands with Sakura trees after being consulted.
They also added further useful comments, expressing the hope
that a “hill-water-flower-forest” formation can bring about
more romanticism and convey the uniqueness of China’s
traditional gardens. Following up on this comment, the design
team conducted five rounds of research on traditional Chinese
landscapes and developed a design ideology of “a garden
within a garden.” This conceptual and initial design was later
continued by Suzhou Institute of Landscape Architecture
Design Co., Ltd.

Three years after the completion of its construction, the
project will be managed and maintained by Shanghai City
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government. The design team and the stakeholders took this
into consideration and gave meticulous thoughts to lower

the maintenance cost. Certain recommendations include: 1)

to replace high-maintenance design elements with low-cost
ones; 2) to consolidate high-maintenance design elements into
concentrated areas; and 3) while shaping the ecosystem, to
maximize the effects that vegetation communities and habitats
can provide, for example, utilizing Miyawaki Afforestation” in
eco-protection and eco-conservation zones.

Ultimately, by employing a multi-lateral cooperation mode
that also emphasizes public engagement, the design of Shanghai
Sanlin Valley Park was iteratively improved to culminate
into what it is today. This model also allows for continuous
response to on-the-ground construction issues and takes into
consideration the cost and feasibility of future management
and maintenance. All things considered, it should — and
will — be able to satisfy the needs of citizens and contribute
to a more efficient and sustainable society both in ecology
and economy. LAF
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