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Abstract ...

The design of Xixi Village is a project guided by the Low Impact Development principles. Through

collaborations between landscape architects and engineers, an integrated stormwater system

has been created within a community’s outdoor space and water features, providing a showcase

of environment-friendly development. Through the process of this project, issues of collaboration

between architects, landscape architects and engineers were exposed and addressed.

Longstanding practices of stormwater management must be challenged to assure sustainable

development that would reduce flooding, improve water quality and enhance overall living quality.
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Reed Garden: 30% surface of Alley No.1 in the
townhouse area can collect rainwater and runoffs,
and drains them into riverfront wetland.
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Reed Garden: 80% surface of Alley No.2 in the
townhouse area can collect rainwater and runoffs,
and drains them into riverfront wetland.
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Central wetland pond: 80% surface can collect
rainwater and runoffs which will be drained into
small wetlands to purify water quality.
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Gem Garden: landscape designed for high-rise
residential area; the roof of underground parking
area is covered with vegetation; 20% surface can
collect rainwater and runoffs, and drains them into
internal streams and rain gardens.
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Ecological waterfront park: rain gardens and small
wetlands are designed to collect rainwater in this
neighborhood, the harvested rainwater will be
drained into river canals after detention and filtering.
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Side Garden (demonstration area): the roof
of underground parking area is covered with
vegetation; 60% surface can collect rainwater
and runoffs which will be drained into riverfront
wetlands through bio-swales and rain gardens.
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Conceptual master plan and construction programs

In the construction phase, rainwater is not utilized as
supplies for the fountain features in the gardens of high-
rise residential area, 50% collected runoffs drain into an
ecological distribution system.

The bio-swale covered with pebbles on the both sides is
designed to collect rainwater and drain it into adjacent
infiltration areas (rain gardens).
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Environmental sustainability has been a
popular topic and sensitive issue in China.
When it is practiced, a major challenge is how
to turn theory into practical implementable
solutions that are functional and aesthetically
pleasing. In 2007, the design team received
an exciting commission — designing a low
impact residential project in Hangzhou,
China. The client intended to build an
environmental friendly and cost efficient
community. Stormwater management
practices were applied to enhance water
quality while reducing the quantity of water
leaving the development site. Both would
make a positive impact on the site and its
surrounding urban context, and serve as a

model for future development projects.

1 Project Challenges

Xixi Village is a mixed-use development
in a northwest suburb of Hangzhou. It is
one kilometer away from Xixi National
Wetland Park. The total development area
is 13.1 hectares. The site is divided in two

lots by the Wuchanggang River, a branch

for the city’s main water supply. As a
typical mixed-use development in China,
Xixi Village consists of multiple high-rise
condominiums, townhomes, two retail streets
and a daycare center. The total building area
is over 300,000 square meters, with more
than 1,500 residential units. The City of
Hangzhou provides a rich historic and cultural
context for this development. In contrast, the
suburb where this project is located in has
been developed in the past 20 years. Little
traditional and cultural influence can be found
in these new developments. The biggest
challenge the design team faced was how to
create a living space that not only meets the
needs of contemporary urban life, but also
contribute to the environmental and cultural
growth of the region.

Another challenge is the pressure caused
by excessive stormwater runoff from the site.
In Hangzhou the annual average precipitation
is 1,000 ~ 1,600 mm, with 130 ~ 160 wet days
each year. However, in the past twenty years,
local regulations for stormwater management

and environmental protection have not kept

pace with the unprecedentedly rate of urban
growth. Flooding has become a critical
issue in the area. After heavy rains, streets
and open spaces are filled with stormwater
runoff, forming pools of water and that may
last several days. This occurs mostly during
wet days in the spring and summer, and
causes heavy damage to property and public
infrastructure, even resulting in the loss of
human life. In surrounding areas of Hangzhou,
more developments are planned over the next
ten years. Minimizing the negative impact of
developments on each other and the regional
environment is a significant responsibility that
cannot be avoided for either the developer
or designers. Actions should be taken to
control the overflow of stormwater in each
new development and to reduce pressure
on the city’s overloaded and aging drainage
infrastructure. A goal for this project is to
fully collect and re-use rainwater captured on
the site, and remove pollutants of stormwater
runoff from the pavement and buildings
through green infrastructure that minimize

runoff into the river as much as possible.

2 Approach: Stormwater Management
Based Landscape Design

Stormwater management is the key aspect
of this project. Since the beginning of the
design, principles have been established
to ensure environmental health and
sustainability. Based on this guideline, the
landscape design was generated in two layers:
site planning and stormwater management.
The outdoor spaces were first studied and
defined by landscape architects to meet
program requirements and residents’ needs.
At the same time, stormwater engineers
developed a preliminary drainage plan,
sketched out a catch-basin layout, water reuse
strategies and earthwork grading of the site.
After several meetings between collaborating

landscape architects and engineers, the design
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team arrived at a plan that addressed issues
of livability, aesthetics, and sustainability that
integrated outdoor space with grading design.
These alternative approaches to stormwater
engineering were met with an expected
amount of skepticism. Through extensive
negotiations within the design team, the
engineers performed their final hydrological
calculations to assure the functionality
of proposed approaches to stormwater
management. The design of the outdoor
spaces, buildings and stormwater system were
inseparable through the entire process and
provided a basis for each other.

The resulting plan will capture runoff

from the whole site and rainfall from some

of the buildings, moving it into constructed
landscape areas, engineered ponds and
water features throughout the site. Runoff
from parking lots, streets and buildings will
enter vegetated bio-swales, seasonal rain
gardens and stone-lined waterways, while
the overflows will be guided into the river. In
this deliberately extended process, rainwater
would be filtered and retained. A portion of
the stormwater runoff will provide moisture
for plants during the dry season. Some of the
water will drain into the soil and recharge
the groundwater. The rest would slowly flow
towards the river, reducing flooding potential
and improving water quality entering the

river.

3 Issues: from the Drawing Board to the
Field

During construction, the carefully
planned scheme was challenged by
unexpected situations and longstanding views
towards handling stormwater. Problems
arose not from construction techniques
or materials, but collaboration between
professionals: architects, civil engineers

and landscape architects. As an integrated

9. WINERER/IEMALEM, WMAKFTRESIT R,
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9. Internal streams create constructed wetlands at some
specific areas to collect and filter rainwater.

10. The roof of underground parking area is covered with
flourishing vegetation, runoff will be collected by the
roadside bio-swales to recharge the rain gardens.
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system, stormwater management relies
on collaboration between architecture,
landscape, and site engineering. However,
project architects and drainage engineers
followed a conventional method of rainwater
treatment: distributing it through pipes and
discharging it as fast as possible. The client’s
project team, without experience in this
type of collaboration, realized the problem
after urging by the landscape design team.
However, this oversight was found too late,
and the building design was unable to be
changed and still meet the project deadline.
As a result, the landscape architects and
stormwater engineers were challenged to
incorporate water management strategies into
a development concept that had been largely
predetermined by conventional and relatively
unsustainable approaches. Catch basins
and storm sewer piping were resized and
the design was modified towards a greener
approach. With construction underway the
site design had to be modified piece by
piece. The core methods of sustainable water
management were saved by a strong defense

from landscape architects and stormwater

engineers, while some late modifications were
not implemented.

Over time, 90% of the original open
space plan, grading, hardscape, and planting
designs were successfully constructed.
However, implementation of a sustainable
stormwater system varies from 20% to
90% at different phases of the project.
Overall, 30% of rainwater is collected on
site, including runoff from paved areas
and buildings. Approximately 50% of the
designed stormwater system was constructed,
including roadside filtration trenches, bio-
swales, a wetland pond located at the central
space, rain gardens, and mini-wetlands by
the river. Ornamental water features, such as
plaza fountains, were designed to be supplied
by filtered rainwater. However, this idea
was dropped before construction because
of client’s concerns over the efficiency of
water quality control and human interaction
with the water features. The resulting built
landscape is a compromised scheme from
a landscape perspective, and the result of
collaborative efforts and contests between

theory and practice.

4 Review: Problems Remain in Pro-
fessional Development

The problems described above are
not unique to China. After reviewing the
procedures of this project, several solutions
can be found to establish regulations,
professional development, and multi-

discipline cooperation.

4.1 The Lack of Applicable Development
Regulations

In the past 15 years, the concerns about
environmental health in China have drawn the
attention from the top government level to the
general public. Topics in this field have been
explored at colleges, universities, research
institutions. Government has promoted public
awareness of environmental health concerns.
However, there is a big gap between theo-
retical research and implementable practice,
a disconnection between central government
policies and local and regulations. Due to the
social structure of China, non-governmental
organizations do not have easy access to
research institutions or government support.

Developers and designers — who are willing
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to contribute — need to look to sustainable
practices borrowed from regions like Europe
and the United States.

At the same time, there are not specific
regulations to manage the impact of new
urban developments like this Project. For
example, in the case of Xixi, the design team
did not find any specific requirements set by
local authorities on stormwater control. Site
engineers and architects often follow general
rules that do not concern specific site or local
conditions. This can lead to problems such
as flooding. Regardless of development type
or location, the designed drainage system
is usually designed to handle a two-year
flood frequency and occasionally a five-year
flood. However, both of these regulations are
often inadequate to protect property, public
infrastructure and human life. There are few
regulations issued by government or public
authorities in China that guide developments
to evaluate site planning and flood control.
Criteria applied to each project may vary a
great deal due to the lack of guidelines and

regulations.

4.2 The Inconsistency of Design Standards
Consequently, professionals in different
fields become acquainted with design
standards that are often outdated or out of
step with recent practices. As seen in this
project, the architects, site engineers, and
the landscape team (landscape architects
and storm water engineer) followed
different principles to generate specific
design solutions. Due to the recent and
fast-paced growth of projects of this
type, clients are challenged to assemble
teams that share a level of expertise and
experience with sustainable design. Conflicts
and misunderstanding between design
professionals and the client project team will
be minimized by widely implemented and

accepted sustainable practices and regulations.

However, given the fact that low impact
design is an emerging practice in China,
the setting of professional standards should
not rely only on individual design firms or
developers. A more proactive approach should
be taken by the central and local governments
to not only promote sustainable practices to
assure flood protection and water quality, but
also to direct the design and implementation
of new development and redevelopment
projects in order to meet overall health and

quality of life concerns in a growing country.

4.3 The Information Gap in Professional
Education

The education of stormwater management
is widely offered in college-level teaching
programs. However, limited time and
efforts has been devoted to let students fully
understand the concepts and skills required
by best practices for stormwater management.
As a consequence, landscape architecture
graduates seem unprepared when they face
similar problems in practice, few are capable
of working and communicating effectively

with engineers or architects. Without proper

training and experience, landscape architects
cannot communicate designs or manage
projects efficiently. Landscape architects —
regardless of where they practice — must
be able to glean sources of inspiration
from sustainable projects from around the

globe. LAF
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11. Luxuriant garden in high-rise residential area

12. The thriving green outdoor space creates a relaxed and
comfortable atmosphere.

13. Internal pond in the turnaround loop

14. The turnaround loop for extinguishing and protection is
designed as a ornamental internal space.
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