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Landscape development of urban waterfronts is closely tied to 
the ecological, recreational, and aesthetic values of these areas. 
Sustainable landscape development of urban waterfronts is an 
important part of ecological sensitive and livable urban development. 
As these areas transition from urban areas to more natural 
watercourses, urban waterfront green space not only provides 
appropriate habitat for wildlife but also a variety of spaces for different 
kinds of social activities.   

Introduction

Background

Background
Abstract
Research focus Abstract

Goal
Objectives

As an important natural resource, urban  watercourses have a close 
relationship with urban development, such as significant connectivity, 
ecological values and recreational opportunities. Unfortunately, 
conservation and development of urban waterfronts have not received 
sufficient attention in many cities in China. Rapid urban development 
in China has led to decrease in urban watercourses, degradation 
of urban riparian areas and water pollution. This work focuses on 
strategies for developing waterfront areas along Sanjiao Lake, Xinmin 
River and Taizi Lake which is located in Wuhan Economic Development 
Zone, China.
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Research Focus
This research focuses on the landscape development potential of the 
urban waterfronts along Sanjiao Lake, Xinmin River, and Taizi Lake 
in Wuhan, China, based on ecological protection and recreational 
opportunities.

Goal
Provide a waterfront park design to demonstrate the combination of 
waterfront eco-protection and urban recreation.

Objectives
Objective:Develop reasonable landscape structure which can ensure 
the sustainability of the waterfront landscape. 

Objective: Design with water and ecosystem management in mind, 
emphasizing management of urban gray water treatment.

Objective: Coordinate the relationship between the urban waterfront 
landscape and the surrounding urban context. 

Objective: Increase accessibility of surrounding area to a waterfront 
park by focusing on circulation, such as walking and biking routes.

Literature Review
Riparian ecosystem 
Urban waterfront conservation and restoration 
Urban waterfront landscape design
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Riparian ecosystem
 
Natural riparian ecosystem
 
Riparian ecosystems are rich with terrestrial and aquatic resources, 
which lie in the diverse changes in the structures and functions 
of riparian ecosystem in spatial distribution. The riparian zone 
typically encompasses the stream channel between the low and high 
watermarks and terrestrial areas from the high watermark toward 
the uplands, where vegetation may be influenced by elevated water 
tables or flooding and by the ability of the soils to hold water (Naiman 
and De´camps 1997). As areas through which surface and subsurface 
hydrology connect watercourses with their adjacent uplands (NRC 
2002 p. 3), riparian areas are the transition zones from terrestrial 
to aquatic ecosystems. Because of the linear nature of urban rivers, 
different ecosystems distributed from upstream to downstream areas 
are connected. This type of corridor also provides migrant routes for 
wildlife, while the varying water-level changes lead to diverse plant 
communities. The decay of dead plants and sediment from the water 
also provide for habitats for various types of riparian wildlife.

Riparian buffer zone 

Riparian buffer zones are vegetated areas adjacent to rivers and 
streams, that play an important role in river ecosystem and water quality 
protection. The riparian  environments and resources are sensitive to 
disturbances from upland areas; the riparian buffer zone serves as a 
natural buffer against exotic negative influences. Many riparian buffers 
consist of trees, shrubs, and grasses. These different types of plants 
constitute different riparian plant communities. The exact structure of 
riparian buffers are subject to factors such as the spatial form and energy 
distribution of rivers, including factors such as river grade, flow speed, 
and bank soil characteristics. Because of dynamic changes in these 
factors, there are many varieties of plant community types for riparian 
buffers. Also, because of complex periodic changes in water levels, 
the plant community changes correspondingly due to the relationship 
between the water and the adjacent upland. The result is a relatively 
dynamic plant community.
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Eco-services provided by riparian buffer zone

A riparian buffer zone provides an important function for a healthy 
riparian ecosystem. Because it is the transition zone between 
upslope areas and a stream, it efficiently reduces the introduction 
of pollutants from upland areas to the stream channel. For example, 
nutrients from neighboring land uses are intercepted as they pass 
through the riparian root zone before entering the stream channel 
(Gregory et al. 1991). Too many nutrients in the riparian areas may 
result in water eutrophication, which may cause negative ecological 
effects such as decreased biodiversity, changes in species and toxicity 
effects. 

Riparian buffer vegetation shade streams and adjacent terrestrial 
areas. Light that could reach streams is intercepted by riparian 
vegetation canopy. Since light is a main factor which affects the 
temperature of streams and the moisture and temperature of 
adjacent riparian areas, riparian vegetation canopy provides an 
important role in the maintenance and modulation of microclimates. 
Solar radiation is selectively absorbed and reflected when it passes 
through a vegetation canopy (Gregory et al. 1991), so light that 
reaches streams and other riparian areas is reduced. Thus habitats 
which require low temperature and high moisture can be protected 
by riparian buffer canopies. 

Riparian buffer vegetation also reduces the risk of soil erosion. A 
riparian buffer zone can decrease the export of suspended solids by 
decreasing the flow velocity of overland flow, and by increasing water 
infiltration into soil, thus enabling particle sedimentation (Gundersen 
et al. 2010). In addition, plants roots are beneficial for stabilizing soil 
to reduce erosion.

Width of riparian buffers 

What are the width requirements for riparian buffers? The width 
should be enough to meet the needs of the adjacent stream channel. 
Increasing the riparian buffer can enhance the ability of sediment 
removal and erosion control (Castelle et al. 1994), and provide 
a buffer against urban edge effects which can result in riparian 
community changes and exotic vegetation species invasion (Ives et al. 
2011). On the contrary, too narrow of a buffer strip may not efficiently 
buffer against the external disturbances. Is there a fixed width for 
a healthy riparian buffer for most general situations? Castelle et 
al. (1994) pointed out that a minimum of 15 to 30 m in width is 
necessary for stream protection under most circumstances. However, 
the appropriate riparian buffer width should consider site-specific 
conditions (Castelle et al. 1994), specific external disturbances, 
and required eco-functions such as runoff, bank slope and specific 
vegetation communities. 
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Wetlands 

Wetlands are lands where saturation with water is the dominant 
factor determining the nature of soil development and the types of 
plant and animal communities living in the soil and on its surface 
(Cowardin, December 1979). Riparian wetlands are areas adjacent to a 
watercourse. They serve similar functions as riparian buffer vegetation: 
providing habitat for wildlife, reducing urban runoff and purifying 
groundwater. Since most wetland soil is inundated by water for most 
of the year, the special structure of wetland soil promotes the water 
retaining capacity.

Riparian vegetation structure 

Influence of structure on riparian microclimates
As mentioned above, vegetation canopy of riparian buffer strips 
has a close relationship with microclimates. Vegetation structure 
directly influences the forms and density of vegetation canopy. As the 
seasons change, different proportions of evergreen and deciduous 
plants contribute to changes of solar radiation acquired by water and 
adjacent land areas. 

Buffer function of plant community structure
Wu Jian et al. (2008) indicated that in different types of vegetation, 
grasses have the strongest ability to intercept pollution in runoff 
and stabilize soil in a shallow layer (0-20 cm), while shrubs and trees 
are more competent for stabilizing soil of deeper layer (>25 cm). In 
order to develop efficient buffer function of a riverfront ecosystem, 
transition and combination of grasses, shrubs and trees should be 
considered combined with actual river condition and practical eco-

service required.
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Urban waterfront conservation and 
restoration 
Threats to healthy river ecosystem

Waterfronts are one of the areas associated with high population 
concentrations and great land values. 

It has been a tendency that urban development goes along rivers or 
toward riverfront areas. Waterfront ecosystems face threats from 
human activities and urban development invasion. If there is no 
restriction, then houses, business spaces, and factories easily invade 
urban waterfront areas. Shrinking waterfront vegetation buffers is one 
of the main reasons for the degradation of waterfront ecosystems. 
Furthermore, land use of waterfront changes with different 
requirements of urban development. Land use type changes lead to 
the loss in natural characteristics of a waterfront ecosystem, including  
a decrease in vegetation type and amount, as well as simplistic and 
artificial evolution of riparian ecosystem structures. The ecological 
impacts include a change in soil properties, which results in soil erosion 
and a decline of habitat and associated wildlife quality. A survey by Zuo 
Zhuo et al. (2011) about the relationship between different land use 
types and riparian habitats in Shanghai indicates that the quality of 
habitat decreases for riparian land use types: wild land, green space, 
agriculture land, transportation land, residential land, and industrial 
land. 

Pollution is another significant threat to a healthy riparian ecosystem. 
River pollution has become a serious problem all over the world, 
especially in developing countries. Pollution comes from fertilizers 
from nearby farmlands, sewage runoff, and industrial waste, to name a 
few. Though riparian ecosystems have some degree of self-purification 
ability, excess and long-term pollution may exceed the capacity of a 
riparian ecosystem, leading to damage and degradation. Pollution will 
be exacerbated since riparian ecosystems lose the ability to buffer 
against these external negative influences. Jemitias (2011) indicated 
that river pollution causes not only ecological impacts but also socio-
economic impacts. These impacts include a lack of safe water, river 
eutrophication, unpleasant odor, loss of terrestrial and aquatic 
biodiversity, and loss in tourism and aesthetic values (Diwakar, Thakur 
2011).

Some river construction programs may also have negative influences 
on riparian ecosystems. Cemented riverbanks are sometimes used 
for bank erosion management. However, these impervious materials 
interrupt the contact of water and soil. Xie Santao et al. (2009) 
indicates that water, nutrients, and energy cannot be exchanged 
between water and soil. Aquatic and riparian ecosystems are then 
insulated from each other, possibly leading to a loss of the self-
purification ability of the river ecosystem and a decline in the river 
habitat quality.
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Standards for a healthy river ecosystem

What is the definition of ecosystem health? Costanza & Mageau 
(1999) indicated that ecosystem health is an assessment of the overall 
performance of an ecosystem which combines three basic aspects: 
vigor, organization, and resilience. For river ecosystem, vigor means 
it has full-scale functions and an ability to provide efficient services. 
The functions include not only ecological functions such as corridor 
revetment, but also social-economic functions such as human health 
and aesthetic values (Zhao & Yang, 2005). 

Organization means that riparian areas have reasonable structures. 
Stable ecosystems guarantee effective habitats which support wildlife, 
and promote biodiversity. 

Resilience suggests that a river ecosystem can withstand external 
disturbances. Renewal and recovery abilities are required for a healthy 
river ecosystem. Loss of these kinds of abilities may cause  damage to 
and degradation of a river ecosystem. 

Urban waterfront landscape
development
Urban riverfront is considered an area that contains valuable green 
public open spaces. It has not only the eco-functions mentioned above, 
but also social-economic values. 

Urban open space

Urban open space is undeveloped land which is accessible to the 
public and provides recreational areas for residents while helping to 
enhance environmental quality (United States Environment Protection 
Agency). It is an essential part of sustainable urban development. 
Urban open space can provide ecological, social, economic, cultural 
and psychological services for urban residents (Shah and Atiqul, 2011), 
such as  environmental protection, increased quality  of life, and scenic 
views preservation. Green infrastructure is a kind of urban open space 
that can provide shelter to urban wildlife and protect urban water 
and air quality. Open spaces also provide space for exercise and other 
leisure activities. They are important because they buffer or reduce 
some urban environment problems and promote people’s health. From 
the psychological aspect, people have the desire to have contact with 
nature, which can improve people’s health by providing them with 
relief from stress (Agnes et al. 2007). Natural environments are more 
restorative than urban environments from people’s perception (Agnes 
et al. 2007).  
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According to the statistical data of the China National Statistics Bureau 
in 2011, urban residences make up around 51 percent of the total 
population in China. Urban areas in China are increasing rapidly. 
Urbanization in China has invaded a large amount of green land, such 
as natural areas, farmlands. For many cities in China, urban open space 
does not receive enough attention. Urban growth leads to an increase 
in building density and a decrease in urban open space. This situation 
reflects the conflict between urban development and urban green 
space conservation. Scotte (1996) indicated a conflict triangle among 
economic growth, environment protection, and social justice, and 
suggested that planners usually just focus on one particular goal. For 
sustainable urban development, a designer should think about how 
to balance urban growth and 
open space preservation. Open 
space is a necessary factor for 
a livable city; designers should 
also think about how to achieve 
multi-value spaces. Open space 
can buffer different land uses, 
but it can also strengthen the 
relationship between different 
land uses. Effective open space 
management can promote the 
integrity and convenience of a 
community, as well as achieve 
multi-value spaces. 

Urban waterfront greenways

Urban waterfront greenways are linear open spaces or parks that 
are distributed along urban waterways (Greg 2003). As mentioned 
previously, a riparian buffer zone is the transition area between urban 
space and river, providing some ecological factions and benefits. 
Riparian buffer zone is an ecological term which is more typically  
related to nature protection. Riparian buffer zone is not typically 
referenced for the creation of parks or open space for leisure use. 
Instead, waterfront greenway is a landscape architecture term which is 
more related to recreation functions.  
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Walking and biking trails

Walking and biking now have become a highly valued way of life. It is a way to mitigate congestion, improve 
public health, and protect the environment. Trails in parks not only provide a transportation function but 
also a chance for visitors to appreciate being in nature. For urban trails, efficient network connectivity 
can help to reduce the travel distances and save travel times (Jennifer 2004). Convenient trial systems can 
encourage people to choose biking or walking instead of driving. The analysis of Kevin (2007) indicated 
that there is a sharp decline for trail users when the distance to the trail is more than 2,500m. For livable 
cities, public space is regarded as a node to connected surrounding neighborhoods or different land uses. 
Trails in public space are ties to strengthen social relationships. People’s daily activities can pursued within 
a walkable or bikeable distance. Because of the long and narrow shape of waterfront greenways, riverfronts 
are very suitable for walking and biking trails. Distance is not the only factor that should be considered for 
trails in riverfront greenways. Riverfront greenways also have rich natural scenes. Some people not only 
regard greenways as paths to other destinations; riverfront greenways also provide good opportunities for 
people to enjoy natural scenes and participate outdoor activities. So trails in riverfront greenways should 
also emphasize pedestrians’ and cyclists’ experience. The design of walking and biking trails should consider 
the following aspects. First, based on the practical 
site situation, be familiar with the needs of traffic 
and outdoor activities for people living in the 
surrounding areas. Second, trails combined with 
scenic view points are helpful for representing 
good natural scenes. The space should also link 
landscape nodes in riverfront greenways to 
enrich visitor experiences. Third, safety is another 
important consideration for trail design; attempt 
to alleviate people’s worries about natural hazards 
and crime. Fourth, trail designs should consider the 
existing and potential people flows. And last, use 
explicit signs and good landscape scenes to conduct 
and contract people to use trails. 

Water-related landscape design

Urban rivers can provide high quality landscape space. Urban rivers in 
the past were more related to urban traffic and economic growth. With 
the greater emphasis on sustainable city development and urban smart 
growth, urban river’s landscape values have recently received more 
attention. Most people prefer contact with water. So water-related 
landscape design should consider the physical and visual access to 
water for people using the space. What is more, design should analyze 
people’s practical needs, such as water-related activities. Hydrological 
features of the waterscape have a close relationship with waterfront 
open space. This is important not only because of the dynamic water 
landscape but also because of visitor's safety needs. 
People’s perception of aesthetics determines what kind of water-
related landscape they prefer. Most aesthetic perception studies refer 
to visual and environmental aesthetics (Hisham 2012). It is important 

to understand people’s behavior and perception of 
nature aesthetics for waterfront landscape design. 
Some research shows that most people  prefer semi-
natural environments compared to totally natural 
environments. Though semi-natural environments 
can provide some ecological functions, they still cause 
degradation of the riparian ecosystem. However, the 
ecological goal is not the only focus for riverfront 
development; social, aesthetic, and economic goals 
should also be considered.
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Case Reviews
Hong Kong Wetland Park, Hong Kong, China
Gantry Plaza State Park, New York, USA
Cheonggyecheon Park, Seoul, South Korea
Qinhuangdao Red Ribbon Park, Qinhuangdao, China
Roper Regional Wetland, Alberta, Canada 
Shanghai Houtan park, Shanghai, China

Hong Kong Wetland Park
Hong Kong wetland Park was built to make 
up the loss of natural wetland during urban 
development. It has a 1-hectare visitor center and 
60-hectare wetland reserve.

Various habitats contain freshwater marshes, 
mangroves, an intertidal mudflat, reed marshes, 
and woodlands.

The visitor center contains classroom, laboratory 
space, children's playing area, theatre, and offers 
visiting and lecture programs designed for public 
learning about ecology.

Ecological management aims to protect wildlife.

Assessments:
Biodiversity conservation
Storm water runoff management and treatment
Education regarding wetland protection
Services and facilities to meet tourism needs 
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Gantry Plaza State Park, New York, USA

The site is on the East River in Hunter’s Point section of Long Island 
City. Industrial recession led to redevelopment of the waterfront in this 
area. It is a 12-acre riverfront park which began design in 1993 and was 
completed in 2001. The park is part of the Queens West Development 
Project, which refers to residential communities, public streets, utilities 
and recreational areas.

Two historic Long Island Rail Road gantries are the landmark of this 
park. Conservation of this historic landscape illustrates the industrial 
and natural history of this area.

Open public space is designed for people of different social and 
economic backgrounds.

Provide different ways for people to be close to the water.

Lawns, plazas, trails, and piers can satisfy people's need of different 
social activities: sunbathing, picnicking, fishing, promenading and 
other activities. 

Assessments:
Historical landscape protection
Balances recreational, economic and environment factors
Combines waterfront development with daily life
Presents the transition from urban space to natural environment.

Cheonggyecheon Park, Seoul, South 
Korea

Cheonggyecheon was originally a manmade stream, subsequently 
it was buried and became a highway during South Korea postwar 
urban development. The restoration project began in 2003 and was 
completed in 2005. The objective is to improve the physical and natural 
environment. 

It consists of a 3.6 miles continuous green 
corridor for pedestrians and wildlife.
Trails and small plazas provide functions 
for circulation, recreation and tourism.
Bridges on the stream connect the two 
sides which were originally separated by 
the highway.

The vegetated revetment can increase 
habitat area for wildlife and reduce water 
velocity.

This stream can achieve urban runoff 
reduce and urban flood control.

Vegetated filter strips are used to reduce 
contaminants from urban runoff.
Swamps, shallows and marshes were 
constructed to create habitat for wildlife.
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Assessments

Turn urbanized area to green space, increase environment quality. 
Reduce air pollution and UHI Effect.
Urban linear green space strengthens the relationship of different 
districts.
Various water landscapes enrich visitor experience and improve urban 
image.
This river project boosts the local economy.

Qinhuangdao Red Ribbon Park, Qinhuangdao, China

This site is a narrow and long section of riverfront along 
Tang River, which is about 20 hectares. In the past, it was 
an unkempt and deserted land. The design objective was to 
preserve natural habitat and create recreational uses.

The red ribbon is a 0.3 mile snaking, multi-functional bench  
used for seating, orienting and lighting.

Various ornamental plant landscapes have turned the garbage 
dumps and slum sites into attractions.

The park conserves existing natural plants and aquatic animals.

Trails under the canopy attract people who enjoy outdoor 
activities. Space is provided for fishing.

Assessments:
The natural river corridor ensures sufficient ecological 
functions.
Present natural beauty with less human intervention.
Integrates artistic element into natural landscape.
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Roper Regional Wetland, Alberta, Canada

The site was originally an old fuel storage site. Now the site has become to 
a stormwater retention pond. The project began in 2004. The aim of this 
project is to manage the flooding during extreme storms and clean the 
stormwater. The Roper pond has a 269,000 cubic meters storage capacity.

A forebay is used for coarse sediment control. Under the control of 
isolation gate, water subsequently flows from forbay to the main pond 
through a pipe.

Plants are used to construct a wetland. 
Water with pollutants could be purified 
in the main pond.  Though Roper 
wetland is a constructed wetland, 
the design aims to mimic the natural 
wetland ecosystem.

This wetland provides a good habitat 
for wildlife. And trails are provided for 
people to enjoy the natural landscape 
and view wildlife species.

Shanghai Houtan Park, Shanghai, China

The site was originally an industrial site. Now it is a 14 hectares 
riverfront park that completed in 2010. The design idea is how 
to deal with the degraded ecosystem in this district. The aim of 
this project is to create a natural and ecological environment 
to mitigate the serious pollution problems, and restore the 
degraded ecosystem.

A cascade wetland is used to purify water from Huangpu River 
which is highly polluted.

Many different wetland plant species are planted in wetland 
not only to purify water, but also create wetland habitat for 
wildlife.

The park provides recreational and educational opportunities 
for visitors and locale residents.

Assessments:
Flooding control
Stormwater treatment
Wetland habitat construction

Assessments:
Ecological water purification
Riverfront ecosystem restoration
Wetland habitat construction
Ornamental plants exhibition
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Project name Descriptions
Assessments

Recreation Ecology Education Economic
Hong Kong 
Wetland Park

1. Various habitats contain freshewater marshes, 
manqroves, intertidal mudflats, reed marshes and 
woodlands.
2. Ecological management aims to protect wildlife.

Gantry Plaza 
State Park

1. Lawns, plazas, trails, piers can satisfy people's 
need of different social activties.
2. Design open public space for people of different 
social and economic backgrounds.

Cheonggyecheon 
Park

1. Vegetated filter strips are used to reduce 
contaminants from urban runoff.
2. Swamps, shallows and marshes were 
constructed to create habitat for wildlife

Qinhuangdao Red 
Ribbon Park

1. Various ornamental plant landscape turn the 
garbage dumps and slum site into attractions.
2. Trails under the canopy attract people to enjoy 
outdoor activites.

Roper Regional 
Wetland

1. Rain water quality managment
2. Use wetlands and plant communities to achieve 
ecological restoration

Shanghai Houtan 
park

1. Riverfront cascade wetland for water purification
2. Riverfront trails and public space for recreation 
and education

Ecology

Recreation

Economy

Sustainable

Connectivity

Education

Riparian vegetation restoration strategy
Wetland restoration strategy
Water purification strategy
Waterfront recreation strategy
Urban connectivity strategy

Literature review

SummaryOverall assessments of cases

Case reviews

Strategies
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Site location

Site location
Focus area
Circulation 
Existing land use type 
Water flow 
Pollution sources
Landscape space 
Water traffic 

The site is located in Wuhan Economic 
Development zone, China. It is a new city 
developing district that is specialized in high 
and new technology industry. The urban 
development is taking shape in this district. 
It has a rapidly increasing population and 
development. 

The urgent need for urban construction 
land has lead to the continuous decline of 
watercourse areas in this district. Many 
waterfront areas have been replaced by 
residential and industrial buildings. And a 
large waterfront area is wasteland which has 
an incomplete vegetation structure. Only a 
small amount of waterfront area provides 
recreational opportunities for residents.

The research watercourses include Sanjiao 
Lake, Xinmin River, and Taizi Lake. 

Site Analysis



32 33

Sanjiao Lake

Focus 
waterfront area

Xinmin River

Taizi Lake

Focus area site information

1.Shopping Center 2.Physical Center

3. Xinmin River 4. Residential community

1

2

3

4

This site was chosen to be the focus area of the 
research because of its important location. The 
surrounding context contains a shopping center, 
Wuhan Physical center, and a large residential 
community. And it is adjacent to the G308 National 
Road.
The soil on the site is almost completely barren. There 
is less vegetation  on the site. There is a large pond on 
the focus area. 
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G308 National Road is route 
that most people use. Several 
main roads allow vehicles to 
pass across the watercourse. 
There are no specialized routes 
for pedestrians and bicycles. 
Furthermore,  a  subway  i s 
under construction in this area. 
It  presents an opportunity 
to bring people to a future 
riverfront park. It should be an 
important consideration for 
riverfriont park design.

Circulation analysis
Large part of residential area is 
distributed along with the G318 
National Road. 
Residential and industrial land are 
main parts of this district.
It also has some educational and 
commercial land.
The riverfront lands include golf 
course,  agriculture land and 
wasteland. 

Existing land use type analysis
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River water flows from Sanjiao 
Lake to XinminW River, and 
then  to South Taizi Lake, and 
finally flows into Yangtse River. 
The flow velocity is low. But in 
summer, during the flooding 
season, the water level usually 
rises to a very high level.

There is much rainfall all year 
around in Wuhan City. It has 
a large amount of rainfall and 
a great intensity, especially in 
summer. So urban runoff is a 
serious concern in summer.

Most urban runoff flows into 
watercourses.

Water flow analysis
There is evidence that runoff pollution could be nearly six 
times more than residential sewage in some portions of Wuhan 
City.  Because most urban runoff flows into the watercourses, 
the dissolved pollutants which flow with the runoff into 
watercourses will cause a water pollution problem. The 
pollutant may come from residential areas, the golf course, the 
industrial area, and the agricultural area.

Pollution source analysis
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Based on different urban contexts, 
the whole waterfront area is divided 
into four parts. For part one, the 
aim is to create intimate waterfront 
space for residential neighborhoods.
For part two, the aim is to create 
public open space for people from 
the residential area, shopping center, 
and physical center. For part three, 
the aim is to create a protective 
greenbelt to buffer against negative 
influence from the industrial area 
and the golf course. For part four, 
the aim is to create protective 
greenbelt to buffer against negative 
influence from the agriculture land 
and create a special agricultural 
landscape.

Landscape space analysis

1. Residential land --- River --- Residential land

2. Commercial land --- River --- Residential land

3. Industrial land --- River --- Golf course

4. Agricultural land --- River --- Agricultural land

1

2

3

4



4140

DESIGN OUTCOME

Design concept
Focus area master plan
Design analysis
Perspectives

Water traffic analysis
There are many important locations distributed along the watercourse. Vehicle traffic is currently the 
only method to connect different urban locations. Because this district has a large water area, water 
traffic could be a potential traffic form in this district. There is an opportunity to connect waterfront 
locations with boat taxis. The water traffic could not only strengthen the relationship between different 
urban locations but also boost the locate tourism.
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Design concept
The design concept includes 
three aspects.

First, use urban green corridors 
to connect the urban area and 
waterfront area. Integrate the 
waterfront ecosystem with the 
urban ecosystem to improve 
residents' living conditions. 

Second, use bioswales that go 
along the urban green corridor 
to purify runoff and some gray 
water from the urban area.

Third, restore the waterfront 
vegetat ion  str ip  to  buffer 
aga inst  ex terna l  negat ive 
influences. 

A bioswale collects runoff and some gray water from the 
urban area. Water can be purified by plants in the bioswale. 
For gray water treatment, subsurface flows can be used at 
the beginning to get rid of bad smell. After the water goes 
through some basic treatment, open-air flowscan be used.
 
Bioswale not only  purifies water from the urban area, but 
also can serve as a kind of urban greenway to connect the 
urban and waterfront area.
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Entry plaza

Outdoor leisure space

Xinming River

Cascade wetland

Wharf plaza

Flower border

Glasshouse

Entry plaza

Wetland classroom

Detention wetlands

Wetland research center

Entry plaza

Focus Area      
Master Plan     

44
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Objectives Elements Functions Materials

Waterfront 
ecosystem 
restoration

Riparian wetland Habitat maintenance, Water purification, 
Flooding mitigation

Native wetland plantsCascade wetland Water purification, Habitat maintenance

Detention wetland Water purification, Habitat maintenance, 
Runoff collection

Upland forest Habitat maintenance,  Riparian micro climate 
adjustment

Native vegetation spe-
cies

Waterfront 
recreation

Lawns Outdoor activities Grass

Deck Wetland viewing, Fishing, Resting Wood

Waterfront plaza Outdoor activities, People gathering Permeable paving

Waterfront footpath Promenade, waterscape viewing Wood, boulders

Botanic garden Plant exhibition Flower border plant 
materials

Glasshouse Exotic plant exhibition Exotic plants

Education 
opportunity

Wetland classroom Wetland knowledge learning Wood, concrete
Wetland research 

center Wetland research Concrete

Urban con-
nectivity

Entry plaza People gathering Permeable paving

Bridge Connection of two river sides Concrete

Trails Connecting scenic spots, Circulation needs Permeable paving

Program Selected native waterfront plants

Vegetation type Common name Scientific name

Upland Plants

Southern magnolia Magnolia Grandiflora

 Camphor tree Cinnamomum camphora

 Pink siris Albizia julibrissin 

Platanus Platanus acerifolia

Maidenhair tree Ginkgo biloba

Goldenrain tree Koelreutria paniculata

Chinese Wingnut Pterocarya stenoptrea

Sapium sebiferum Sapium sebiferum

Dawn redwood Metasequoia glyptostroboides

Pond Cypress Taxodium ascendens

Oleander Nerium oleander

Radix Ophiopogonis Ophiopogon japonicus 

Wetland Plants

Wall Iris Iris tectorum

Loosestrife Lythrum salicaria

Green bristlegrass Setaria viridis

Softstem bulrush Scripus validus

 Smartweeds Polygonum orientale

Lotus Nelumbo nucifera

Water lily Nymphaea tetragona

Reed Phragmites australis

Water caltrop Trapa incisa

Bulrush Typhas orientalis

Sweet Flag Acorus clamus

Arrowhead Sagittaria trifolia
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Enlarged riparian 
wetland

Addtional water 
source from river

Constructed 
wetland

Cascade wetland

Detention 
wetland

Bioswale 
connecting urban 
area

Water design analysis

1.Change the straight 
river to a curved 
shape. The increased 
shallow water area 
can meet the needs 
of wetland plants' 
growth.

2. Use a cascade 
wetland to purify 
gray water from the 
shopping center. 
River water is an 
additional water 
source to the 
wetland.

3. Use a bioswale to 
connect urban area 
and waterfront area. 
Runoff from the 
urban area can be 
purified.

4. Utilize the 
detention wetland as  
the last process for 
water purification. 

Circulation design analysis

1. Waterfront trails connect 
open spaces.

2. Bridges strengthen the 
connection between the two 
sides of the river.

3. Entry plazas connect the 
outside urban environment 
with the site. 

People from the residential 
area can easily go across the 
site and arrive at the shopping 
center, physical center, and 
design wetland research 
center.
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Green belt buffering 
against external distur-
bances
Under canopy  recre-
ational space  

Cascade wetland for 
water purification and 
wetland habitat restora-
tion

Upland forest and under 
canopy public space

Section plan from upland to the river

Riparian green corri-
dor for maintaining the 
riparian micro-environ-
ment

Riparian wetland for 
maintaining riparian 
habitat
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Design elements:
1. The bridge connects the two 

sides of the river.
2. Trails guide people to visit 

t h e  r i v e r  a n d  w e t l a n d 
landscape

3. A cascade wetland in site 
purifies water from shopping 
center.

4. P a t h s  e x t e n d  i n t o  t h e 
s h o p p i n g  c e n t e r  t o 
strengthen the connection 
b e t w e e n  t h e  s h o p p i n g 
center and the park.

Strategies used:
1. Water purification
2. Waterfront recreation
3. Waterfront greenway
4. Connectivity
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Design elements:
1. Entry plaza
2. Glasshouse and botanic 

gardens
3. Detention wetlands
4. Wetland research center 

and wetland classrooms
5. Connectivity with the 

Physical center
Strategies used:
1. Water purification
2. Waterfront recreation
3. Connectivity
4. Wetland restoration
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Design elements:
1. Cascade wetland for water 

purification
2. Local wetland plants for 

wetland habitat restoration
3. Spaces for wetland 

observation
Strategies used:
1. Water purification
2. Riverfront recreation
3. Wetland construction
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Design elements:
1. Riparian wetland
2. Wetland ornamental 

plants
3. Deck for  wetland 

observation
4. Riverfront trail
Strategies used:
1. Water purification
2. Waterfront recreation
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Design elements:
1. Detention wetlands
2. Wetland classroom
Strategies used:
1. Water purification
2. Wetland restoration
3. Wildlife protection
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Design elements:
1. Waterfront plaza
2. Boat taxi stop

Strategies used:
1. Waterfront recreation
2. Urban connectivity
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Conclusion Acknowledgements

Wuhan Economic Development Zone is a new urban district that focuses on an economic development. 
The past ten years development is a microcosm of China's rapid urbanization process. The public and 
government paid more attention to economic development and have overlooked the importance of 
environment protection. The deterioration of the environment and the decline in people's living conditions 
have made people realize the importance of waterfront sustainable development.

This waterfront park design is an attempt to provide a landscape solution for waterfront development in 
Wuhan City. 

Landscape architecture methods are used to achieve sustainable waterfront development, and to balance 
different urban development needs such as ecology, recreation, economy and other social aspects.

I would like to express my sincere gratitude to my master’s committee chair Dr. Mark Frederickson, 
committee members Dr. Margaret Livingston and Professor Oscar A. Blazquez. Their guidance and support 
helped me throughout the entire process of this master’s project.
  
I would also like to thank my classmates, my friends Robert and Yu Zhang for comments and suggestions for 
the successful completion of this project.

Finally, thanks to my family members for support and encouragement.
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