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Another example is Kaifeng City, where “four rivers pour into
the city”. Here the city introduced four new rivers to connect the
Yellow River and Huai River. The new canals took on a variety
of functions, such as transportation, and commercial and public
space.

These water management and city-making examples come
with significant lessons and principles that can be applied
to contemporary water system design. Applying the ancient
concept of “water management” in flood control, water storage,
transportation, and culture development, combined with the conti-
nuous, moderate human interventions will have a profound impact
on regional landscape, serving as a base that builds landscape

infrastructures and nurtures prosperous cultures.

As a landscape educator, how do you teach students eco-design?

ZHENG: | mainly teach design classes. The syllabus includes
some professional courses in ecology and general design. The
main purpose of the design courses is to develop the students’
ability to apply their own knowledge (including knowledge of
ecology) to site issues. I do not specifically teach eco-design in the
classroom. | focus on guiding them to explore and analyze design

problems at the project site and develop possible solutions.

What are the difficulties of incorporating ecological ideas into

design practice?

ZHENG: It depends on the client. Developers are concerned
with economics, so making an argument for the monetary value
of ecological design is one challenge. The lack of quantified
data, which is needed to evaluate the effectiveness of eco-design
is another major issue of applying ecological thinking to design
practice. A focus on ecology is not necessarily equal to a reduced
investment. On the contrary, it may increase the initial money
spent, while most of the return is seen in “invisible” places. How
to evaluate eco-design with an effective evaluation system and
how to convince developers to support the practice of eco-design

are the major difficulties we are currently facing. LAF
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Abstract
The fundamental purpose of the comprehensive utilization of urban
stormwater is to improve the cycle of local hydrology, and respond to
local water issues. Most of urban engineering facilities cannot avoid
considering human uses and needs, because a city is a concentrated
area of human activities. However, this point is often overlooked by
the traditional design in engineering. In this paper, two people-oriented
design strategies of comprehensive stormwater utilization are proposed:
adaptive strategy and protective strategy. Moreover, it summarizes
the design solutions for different strategies to further promote the
comprehensive stormwater utilization in cities to establish a harmonious
relationship between human and water.

Key words
Human Activities; Landscape Design; Urban Hydrology; Stormwater
Utilization

In recent years, water issues such as frequent droughts and floods,
shortage of drinking water, lowering of underground water level and
river pollution, have been besetting urban development in China™.
To address these problems, China has gradually begun the study of
comprehensive utilization of urban stormwater since the beginning
of the 21st century. Currently, many pilot projects have already been
launched in China’s cities like Beijing™ ™, Shanghai®, and Shenzhen™.
Cities are highly populated areas, and primary places for human
production and living. Thus, how to reasonably use the stormwater

while fulfilling the human needs should be taken into consideration
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Table 1 People-oriented Design Solutions in Rainwater Landscape

Type of Solution People-oriented Design Approaches
XPRAEE AHEALRIRIHEDE
. Spatial appearance changes with a site’s wet / dry conditions
Adaptive ZERABETEHRETH
Solution
BT Landscape functions to utilize the stormwater and meet human uses

SUMRERMTATIAS ANER

To avert the deterioration of water quality

By 1k 7K BEAL,
Pég:ﬁ;g\f To reduce mosquito and insect nuisances
F
BRI R BRES
To guard against drowning
EERHN

Note: This paper cannot cover all the design principles. There are many possibilities worthy of
further exploration.
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to urban rainwater utilization upon which the people-oriented urban
rainwater landscapes are proposed. This paper frames two major
strategies: adaptive solutions and protective solutions (Table 1), and
summarizes several design approaches both in China and abroad for
each type of solutions, aiming to improve design methods for people-
oriented rainwater landscape and facilitate further promotion of

stormwater comprehensive utilization in China’s cities.

1 Design Approaches of Adaptive Solution

Adaptive solution mainly addresses the volume uncertainty
of rainwater in landscape design, it seeks to function for both
comprehensive urban stormwater utilization and human activities. The
fact that all the relative conditions are dynamic results in a constantly
changing combination of these two functions.

The relationship between urban stormwater utilization and
human activities can be summarized as an alternative and variable
relationship. Alternative designs are often seen in comprehensive
utilization of urban stormwater. A retention or storage basin, as a typical
alternative landscape work, is often designed for temporary rainwater-
storage use during the rainy days, and becomes a play field after rain
providing spaces for people’s daily activities and sports (Fig. 1).
Variable relationship is a changing combination depending on various
relative dynamic conditions. It means that human activities change
corresponding to different seasons and different storage capacities of
different stormwater comprehensive utilization devices. For example,
a waterscape supplied by runoff water can be seen as a water-playing
feature when the rain is heavy, and it also serves as a sculpture or a
children’s play facility when the rain is less, or in the dry days (Fig.
2). Design approaches of adaptive solution can be considered from the

following two aspects:

1.1 Design Form Changes with Water Volume

Design should employ different spatial expressions to create richly
varied rainwater landscape based on the consideration of different
seasons, different water volumes and hydrological processes. This
means to: 1) have a clear understanding of hydrological processes and
seasonal changes of the site in order to find out which processes and
elements can be utilized for human activities; 2) combine public space
and urban storage / drainage facilities together, and design site-specific

rainwater landscape according to its spatial scale, functional serves,

1. HXPESEEROEDTMEAREEORKERSTEEE; BERLE, XAAHA
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1.  The micro-topography of the lawn allows for temporary detention and infiltration during the
rain; after the rain, it returns to a public green space for human activities.

2. The rainwater landscape on street square becomes a children's play facility when there is
no rain.

and storage / drainage capacity; 3) showcase the rainwater processes of
filtration, purification and retention as much as possible, creating visible

and accessible stormwater landscapes.

1.2 Designing for both Stormwater Processes and Human Uses
Functionally, the site should be designed to alternately serve for
both human uses and the process of stormwater utilization. Therefore,
starting from the reasons of security and convenience of human
uses, the following aspects should be given emphatic attention: 1) to
develop a reasonable scale and details for stormwater treatment device
in order to fulfill both purposes of stormwater utilization and human
activities; 2) to ensure the site’s infiltration or drainage ditches / pipes
are well performed for rainwater discharging, which is key to mitigate
water quality deterioration and enhance human’s usage efficiency; 3)
to establish an alarm system or signage system in the surroundings,
allowing the users to have clear awareness of the site’s conditions and

the service time they can access and use.

2 Design Approaches of Protective Solution
Protective solution addresses the common problems that interfere
with human activities in the process of comprehensive stormwater

utilization. Such problems, mainly including deterioration of water
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quality, mosquito and insectnuisance, as well as potential safety
hazards, will greatly impact and decline the efficiency of human
activities. Protective solution emphasizes on minimizing these negative

factors in the design of comprehensive stormwater utilization.

2.1 Mitigating Deterioration of Water Quality

Deterioration of water quality is one of the common reasons for
waterscape being abominated. It represents as smelly black water,
and mass mortality of fish and other living beings. If such waterscape
is located in a neighborhood or a park, it will directly impact on the
lives and physical health of surrounding residents. The reasons caused
the deterioration include the uncirculated water body, pollutants from
external environments, and etc. Furthermore, in urban rainwater
comprehensive utilization, the waterscapes are usually directly supplied
by rainfall, instead of the municipal drinking water, which leads the
deterioration problem more severe. The following protective approaches
can be taken: 1) using eco-design approaches that enable the water
body can purify itself through self-circulation, such as planting aquatic
plants with strong decontamination ability, or employing running water
devices to help water circulation; 2) monitoring water quality, and
taking actions immediately when the water quality does not meet the
standards; 3) discarding the early rainfall when creating water features
with rainwater, or only using the rainwater after treatment; 4) cleaning
the water regularly to reduce pollutants such as dead leaves and

branches.

2.2 Preventing Mosquito and Insect Breeding

Mosquito and insect breeding is another big problem caused by the
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collection of stormwater. Mosquitoes not only make people sick, they
may also spread epidemic diseases such as dengue fever, Japanese
encephalitis and malaria epidemics. Large rainwater retention basins
and wetlands may provide major habitats for mosquitoes. Although
spraying pesticide may be helpful to reduce mosquito and insect
breeding, it will also cause water pollution, and harm other living
beings in the water. Thus, it is highly necessary to prevent mosquito
breeding through design approaches. The following strategies can be
taken in designing rainwater treatment devices: 1) to ensure that all
rainwater can be infiltrated within 72 hours, so it is not long enough
for mosquito breeding; 2) to ensure the depth of a detaining basin,
when it is necessary, is no lower than 1.2 m. This will facilitate
the establishment and long-term survival of the aquatic biological
communities of mosquito-catching plants. Besides, increasing the slope
grade of the retention basins’ edge slope will reduce the vegetation area
in where mosquitoes and insects can inhabit; 3) to use certain methods
to keep water body running, such as fountains, and stream flows. This
is particularly suitable to the places without enough water™; 4) to
largely apply repellent plants in human activity areas to discourage
mosquitoes. There are many different kinds of repellent plants, and
each one may contain different repellent ingredients. Given mosquitoes
have developed resistance to certain plants, a mixed combination can be

more efficient than single-species.

2.3 Reducing Potential Safety Risks

In terms of the security consideration of rainwater landscapes,
the key is to not only create accessible, people-friendly rainwater
landscapes, but also to reduce the potential hazards of accidents
such like drowning. Relative design approaches include restrict the
accessible distance (Fig. 3), decline the water depth, slower the flow!”
and etc. However, there is no clear conclusion about to what extend
we should minimize the risk. Researches have shown that children’s
ability of coping with risks in future will be impeded if live in an
overly designed safe place for a long time. Meanwhile, some cases
demonstrate that moderate adventures can increase the interest and
attractiveness of waterscapes (Fig. 4). Overly safe water feature may

result in monotonous function and form.

3 Conclusion

People-oriented rainwater landscape can not only effectively

solve urban water problems at many aspects, but also maximize
and optimize the human uses in the comprehensive utilization of
stormwater resources. Landscape design is one of the effective ways
to improve a more people-oriented comprehensive utilization of urban
stormwater. There are still many thoughts and design approaches that
can be summarized and explored in the development of people-oriented
rainwater landscape design solutions, and this paper cannot cover
them all. Hoping to stimulate more valuable contributions, the paper
intends to inspire design practitioners to promote the comprehensive
stormwater utilization in cities, and establish a harmonious relationship

between human and water. LAF
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3. Portland Donald Brook Park, USA. It uses wavy art walls to separate space and guide
people through the bridge for rainwater viewing.

4. Waterpark built in the 1970s, Fort Worth, Texas, USA. There were not many restrictions
on the safety of design back then, and the designers created a very interesting space for
people to immediately contact with water.

WwisIdNUY pue MaIA




