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INTERLACE: NANHU ECOLOGICAL PARK
New development of the city, ecological restoration, and reuse of 
abandoned man-made reservoirs

As urbanization has progressed in Lijin County that is located in Shandong, China, natural areas 
have gradually been replaced by concrete banks and decorative greenery plantings. The original 
wild wetland landscape’s degradation has influenced people living in this county who have lost 
their sense of belonging. Currently, there is an excellent opportunity to redevelop the Lijin’s 
new district: Southern District. The 75-hectare Lijin Reservoir built in 2002 will be considered 
for re-use and participation in an urban ecological restoration. A plan will redesign the deserted 
reservoir into a residential-friendly, ecological, new urban open space showing the unique 
wetland landscape of the Yellow River estuary and Lijin’s urban culture. At the same time, it will 
serve as an essential part of the entire urban water system, promoting public water circulation 
and improving water quality. Overall, this will promote the surrounding economic development 
and cultural construction.

Keywords
Restore Ecology; Habitat; Biodiversity; Water system; Public park

Basic Information
Location: 
South Lijn New District, Lijin County, China
Size: 
47 hectares
Project: 
Nanhu Ecological Park
Features: 
Public park + Residential Park + Playgrounds+ Wetland + Community Garden+ Flood Resilience
Tags: 

#urbanwildscapes, #urbanecology #restoreecology #lijinpublicpark 
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SITE LOCATION

Lijin County is located in the northern part of Shandong Province, 
on the south bank of the Bohai Bay and on the west side of 
the Yellow River. It is part of the “Shandong Yellow River Delta 
National Nature Reserve” and has abundant underground oil 
and gas resources. The downtown of Lijin County is located in 
the south of the county. It is 25 miles east of Dongying City, 22 
miles west of Binzhou City, 130 miles southwest to Jinan City of 
Shandong Province capital, and 260 miles northwest to Beijing. 
The convenient transportation attracts tourists to travel.  

• Topography: The entire terrain of Lijin County is inclined to the northwest, high in the 
southwest, low in the northeast, high near Yellow River, and low far from the Yellow River. 
The terrain is flat, and it is the impact plain of the Yellow River Delta. 

• Climate: Warm and semi-humid continental monsoon climate, four distinct seasons, average 
temperature 54 F, annual average precipitation 23ines.

 
• Hydrology: The Yellow River in Lijin County is the only natural river in the country. It runs 

from the southwest to the northeast along the border of Lijin County, with a domestic flow 
of 46 miles. 

• Soil: The soil type is mainly coastal fluvo-aquic soil and coastal saline soil. The salinized soil 
area accounts for about 80% of the total soil area, and the average salt content is as high 
as 17%. 

• Disaster: droughts and floods, disaster relief, and windstorms.

• Humanities: 334,800 people in Lijin County, with a population of 164,900 in urban areas. After 
the completion of South Lijin District, 80,000 people will be provided with living and living 
space.

Yellow River

Downtown

Site

Lijin County
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Site history and relevance of work 

In the development of the past few decades, Lijin County has gradually changed from 

an agricultural county to a metropolitan county. Due to economic growth, the county’s 

environment is severely polluted; the surrounding areas are mostly farmland, fishery, and urban 

villages. Road planning is chaotic, and biodiversity is low. The water of surrounding plantations 

and natural ponds is polluted due to the usage of large quantities of pesticides in rural areas. 

The air quality is severely affected by factors such as the increase in the processing volume of 

raw oil in the petrochemical industry and the increase in coal consumption by thermal power 

enterprises. At the same time, in terms of rainwater and sewage treatment, the artificially 

constructed rivers are mostly used, streams are cut off, the self-purification ability is weak, the 

utilization rate is low, and the drainage and sewage discharge capacity is inadequate. All of the 

above are the challenges facing the development of Lijin County.

Connecting the last ten years of planning (2008-2018) in Lijin County to the next ten years of 

planning (2019 -2029), the government decided to focus on the development of the South Lijin 

District. They want to transform the original agricultural agglomeration into cultural, business, 

and residential areas to improve the quality of life of rural residents in the area by improving the 

living conditions of the entire county’s population people as well as the ecological environment 

of the city. To date, the Lijin Culture Convenience Center, the New Lijin County No. 2 High 

School, the Xiaoyuehu Health Theme Park, and several new residential areas have been built at 

the site.

The future transformation of the Chengnan Reservoir will be a crucial point for the next phase 

of development of the South Lijin District as it becomes a functional area of urban eco-

tourism. The Chengnan Reservoir is located in Caiyuan Village, and since its establishment, it 

has provided drinking water for the downtown area. Compared to its current single reservoir 

water storage function, in the future, it will be developed as the sinking node to connect the 

Subo River and the South Ring Canal water system. This will result in the reservoir becoming a 

“sponge” in the new southern ecological district to repair the “new” ecosystem of the upgrading 

area.

THE PROJECT
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Due to Chinese industrial development, the general urban development process has changed the area from an 

agricultural one to an industrial city with severe pollution but considerable income. However, many problems, 

especially environmental issues, have begun to emerge in the last decade. For the sustainable development of 

the entire city, it, like most of China’s industrial cities, has to face the transformation challenges of becoming 

an ecological city. In the process, many single-function areas will be either abandoned or re-developed. My 

research question is as follows:

 

How do we re-engage these abandoned 
single-function areas into urban multi-
function spaces and maximize their 
ecological, economic, and cultural roles?

18 th Century Early 20th Century Late 20th Century Now

Pre-Development
+

Agricultural

Fast Development
+

Industry

Hard Infrastructure
Development

Sustainable 
Development

ECOLOGICAL 
HEALTH ECOLOGICAL 

HEALTH

HUMAN
IMPACT

RESEARCH INTENT
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There are several steps to the research process. First, develop the 
research questions, then investigate the relevant background 
according to the problem. Next, understand the lack of 
pertinent knowledge relevant to the investigation to enrich your 
understanding of the problem and its process by consulting the 
literature. Then, find the treatment method by analyzing relevant 
cases. Finally, through site visits, site analysis, and questionnaire 
surveys, the understanding of the site will be deepened, allowing 
an accurate design scheme suitable for the site to be proposed.

Literature Review: This project involved a review of several 
topics, including sustainable landscape design, elderly and 
children’s park design, large-scale public parks, wetlands, and 
reservoir restoration

Case Reviews: This project included a review of 15 relevant sites 
and projects. Each topic corresponds to three case studies to help 
deepen the understanding of how different topics are handled. 

Site Analysis: This project included a detailed site inventory and 
analysis of related environmental, ecological, cultural, and social 
factors. 

Questionnaire surveys: This survey can help me know residents’ 
thoughts and needs

GOALS: 

Restore Ecology

Create Resilient, flood adaptive landscape 

Connect to The City 

RESEARCH PROCESS

RESEARCH SITE ASSESSMENT DESIGN PRESENTATION DISCUSS

Research Question

Literature Review

Case Reviews

Review of site history

Site Inventory

Museum and Planning Gover-

ment Visit

Site Analysis

Concept development

Design Specification Sheets

Masterplan Design

Details

Presentation

Feedback

Discussion

Coservation with Government

Feedback

Conclusion
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“Sustainable landscaping 
encompasses a variety of practices that have developed in response to environmental 
issues. ” 

-Loehrlein, M.

Older adults and Children
“Is there a place for children in the city?” 

-Churchman A.

Public park design
“‘Green Heart’ is an important part of the urban ecosystem and public space. ”

-Tang Ying

Wetlands restoration
“Wetlands--whether natural or constructed--provide a fascinating setting, teeming 
with myriad forms of biological life and activity.”

- Craig S. Campbell states

Green stormwater infrastructure
“A connected system of parks and parkways is manifestly far more complete and use-
ful than a series of isolated parks.”

-John Olmsted and Frederick Law Olmsted Jr., 1903

This literature review focuses on five topics: 
sustainable landscape design, landscape design for 
the elderly and children, urban public parks, green 
infrastructure, and ecology restoration. These topics 
were undertaken as a launching point for efforts 
to answer the project’s research question. This 
background research was critical for developing 
a baseline understanding of how the tools and 
methods of landscape architecture may be applied 
to create an ecological open public space.

INTRODUCTION



16LITERATURE REVIEW15

SUSTAINABLE LANDSCAPE DESIGN

Introduction

With the development of the city, the original ecosystem was 
altered, so the city’s biodiversity changed. After the Industrial 
Revolution, cities grew rapidly and plant populations decreased. 
Today, “there is a growing realization around the world that 
humans are harming the natural environment” (Schultz & 
Zelezny, 1999, p. 257). At the same time, non-sustainable 
ecosystems harm human health and many resources such as our 
water sources. According to Martin, Maris, and Simberloff (2016), 
“The sustainability paradigm has emerged from these complex 
global issues, such as increasing world population, depletion of 
resources, and decreasing quality of human habitat” (p. 6106) 
. As designers, we should consider the sustainability of the 
environment and human impacts on city landscapes. What is 
sustainable landscape? What kinds of factors should we consider 
for sustainable landscape design? How can we increase eco-
thinking and biodiversity? These questions should be recognized.  
 
What is sustainable landscape?

A sustainable landscape aims to create an environment where 
humans and nature co-exist. It is designed to be both engaging 
and in balance with the local climate and environment, and it 
should require minimal resource inputs. The central concept is 
that sustainable development touches all aspects of our lives, 
such as residential buildings, commercial buildings, public spaces, 
greenways, and roadways. Also, it can provide some advantages 
to our communities such as storm water management, green 
water reuse, microclimate change, enhance the air pollution, and 
creation of habitats. For these reasons, Cook and Van der Zanden 
(2011) wrote, 

“A sustainable landscape requires as much attention to design 
specifics as a traditional design. The goal of the quality sustainable 
design is to create aesthetic, functional, maintainable, and
cost-effective landscapes that are well suited for a specific 
location or region.” (p. 15)

To maximize the short and long-term sustainability of the site, a 
full-scale site analysis is necessary that includes the site’s soils, 
vegetation, hydrology, functions, human physical and cognitive 
needs, and maintenance.  

How can we develop sustainable landscape design?

“The ultimate goal of a sustainable landscape design is to create 
an outdoor space that includes appropriate plant species, is 
aesthetically pleasing, has high functionality, requires low 
maintenance, and is cost-effective. The development of the 
design should take into account each of these factors to achieve 
the best result” (Cook & van der Zanden, 2011, p. 19). 

Site inventory & analysis

Firstly, site inventory and analysis are critical. We should 
document the physical and environmental features of the site 
to increase our knowledge of the area. At the beginning of 
the research, soil types and conditions, wind characteristics, 
topography and drainage, and seasonal variations in sun and 
shade patterns are necessary. At the same time, by checking the

enhance the site’s sustainability.
LANDSCAPE DESIGN FOR OLDER PEOPLE AND 
CHILDREN

Introduction

Space, with a simple definition, is a place occupied by a person 
or group of people. Humans use spaces for different functions 
for diverse needs. An urban space has various user segments 
together with the diversification of this place. One of the essential 
points of landscape architecture is to design high-quality open 
spaces for people to use. At the same time, all of a city’s open 
spaces, especially in public areas, are used by different age 
groups. Children and older people are important parts of these 
user groups that have different characteristics. Each of them has 
their own needs and expectations. Therefore, it is significant to 
know about them and what kind of principles we should pay 
attention to when designing spaces for them.
 
Open space design for older adults

Caring for the elderly is one of the top issues today in most cities 
due to the significant number of older adults. Older age is a time 
of significant change. On the one hand, many elderly believe  
they have more time to do the things they want. They have 
more flexible time to enjoy the outdoors, walk to a park, and do 
exercise. However, participating in these activities is not always 
easy for older people. Stoneham (2010) described the situation 
as follows:

“At the same time the aging process brings changes in mobility 
and sensory acuity, and it’s a time when people have to make 
more careful choices about what activities and interests feel 
pleasurable and within their reach. These choices depend in large 
part on the design of the environment and how supportive it 
is.”(https://www.sensorytrust.org.uk/information/factsheets/
age-friendly-landscape-1.html)

For example, a door that younger people open very easily may be 
difficult for older people due to its weight. As a result, safety and 
mobility are the most important things we need to consider when 
designing for older people. Here are some design considerations:

• Mobility: Older people may walk more slowly, or in some 
cases, may need to use a wheelchair. Uneven or slippery steps 
or slopes can prevent older people from visiting certain areas. 
Gradients should be reduced, ramps used more frequently, 
and steps with firm surfaces should be implemented. 

• Reach: For many older people, bending down or reaching up 
is difficult. Reducing impacts of distance and grades of sites, 
choosing shorter route lengths, and maximizing interesting 
things within easy reach can help older adults enjoy the space.

• Visual impairment: With aging, vision can be influenced in 
some ways. Stoneham (2010) wrote, “People may find that 
certain darker colors filter out, making it easier to see yellows, 
reds, and oranges than dark blues and greens. A reduction in 
depth perception can make it more difficult to see changes 
in ground levels” (p. 10). We should build furniture with good 
color contrast, set up tactile indicators and acoustic design to 
remove dangers. 

• Sensitivity to weather extremes: Older people are more 
sensitive to surrounding temperatures, so it is important to 
build more shelters and shaded areas for them to use outdoor 

precipitation in the area, we can judge the impact of storm 
water drainage. For example, if the site has high rainfall and 
poor drainage, creating a wetland may fix this problem. There 
are general steps for the landscape design process: accept the 
situation, analyze, define, generate ideas, select, implement and 
evaluate. All of them should be repeated several times during the 
design.

Secondly, creating functional landscapes enable us to consider 
the following design aspects: size of space to use, circulation, 
access points, type of paths, culture and history, education, 
safety, outdoor physical activity, and light pollution. Outdoor 
spaces should encourage people to go outside to do some 
activities and reduce the pressure on people in cities. Cook and 
van der Zanden supported this, writing, “Suitable access points 
and circulation routes need to be designed for both foot and 
vehicular traffic. People or vehicles in the space should be able 
to move around comfortably within the area and move easily 
between adjoining areas” (2011, p. 22). 

Low maintenance & plant selection 

Plant selection plays a vital role in the low maintenance and 
creating quiet outdoor spaces. In the design process, selecting 
mostly native plants rather than merely choosing invasive 
species that are aesthetically pleasing will help regulate the site’s 
environment. According to Cook and van der Zanden (2011), “A 
low-maintenance landscape is one that requires minimal inputs 
of labor and products such as water, fertilizers, and chemicals for 
pest control. Although the maintenance needs of a sustainable 
landscape are lower than those of a traditional landscape, the 
site will still need some level of ongoing care” (p. 28). The first 
step in plant selection is to conduct a detailed site judgment, 
which brings a realization of vegetation arrangements to the site. 
Depending on this instruction, a three-stage contract for plant 
selection can be created. The task includes the following:

• Analyze what is already present. A key objective is to develop 
and enhance the current ecological system produced by 
existing vegetation.

• Rebuild existing habitats that have been disturbed during 
previous site developments.

• “Create new habitats where possible and restore or create 
new connections between habitats. These links may be within 
an individual site or between the site and the surrounding 
area.” (Dunnett & Clayden, 2000, p. 19). 

Water management

On-site water reuse should be encouraged in landscape design. 
There are several approaches that aid in the reuse of water:

• Collecting water from buildings for reuse and use swales to 
lead the water to planting areas. 

• Grading: According to Cook and van der Zanden (2011), 
Grading the site to include swales (small dips in the ground) 
and berms (raised earthen mounds) can help prevent surface 
water from leaving the site. The swales will collect the water 
temporarily and allow the water to percolate through the 
soil, whereas the berms will create a physical barrier to the 
movement of the water to a different location on the site. In 
some cases, the material can be added to the swale area to 
increase the initial infiltration rate of water into the soil (p. 35).

• Reducing non-permeable surface: Hardscape designs should 

include the use of porous materials such as mulch, gravel, 
or pervious concrete that allow water to percolate into the 
ground, filter pollutants, and reduce storm water drainage 
from the landscape. 

Biodiversity

From the environmental analysis, human actions influence 
biodiversity by causing habitat damage or fragmentation, 
introducing invasive species, and activating global climate 
change. Habitat corridors, stepping stones, and habitat mosaics 
are three linkages in the landscape (Ahern, Leduc, & York, 2006). 
Bennett (1999) offered four basic approaches to consider when 
conducting landscape design: “expanding the area of protected 
habitat, maximizing the quality of existing habitat, minimizing 
the impact from surrounding land use, promoting connectivity of 
natural habitat to counter the effects of isolation” (p. 154). 

Eco thinking

Eco thinking incorporates planning and ecological knowledge 
and coordinates between the needed quality of natural 
ecosystems and human development. The main concept of eco-
thinking is to “afford conditions that allow natural populations to 
recover in time from environmental, political, and socioeconomic 
perturbations” (Huang, Ye, Gu,& Wang, 2010, p. 154) Building an 
eco-thinking model includes:

• (V) Visual design presenting sensory enjoyment: a good view, 
a rest space, materials with local resources.

• (E) The environmental conservation and development with 
least damage.

• (C) The culture of the site: meld nature, culture, and human 
appropriately as a whole.

• (P) The eco-thinking in the design process of public 
participation: encourage local people to join the landscape 
planning, not only resources and landscape, but also people 
and communities.

During the design, considering use SLET= aV + bE + dC + gP ( a + 
b + c + d = 1.0) to measure the sustainability of the eco-thinking 
landscape is a good way to compare the design concepts and get 
a better design ideal.

Summary

Sustainable landscape design is a factor that we must consider 
during our landscape design process. It touches all aspects of our 
design from site inventory to final measurement. As a landscape 
architect, we aim to not only create a comfortable space with 
an aesthetic view but also try to build a system with green 
infrastructure to solve issues brought to the environment by 
urban development. At the same time, we provide opportunities 
for people to touch nature and awaken people’s awareness of 
the protection of life.

KEY OUTCOMES

• Advantages to human, urban and the natural environments
• Designing outdoor spaces should include native plant species, 

low maintenances, high functionality, water management, 
and be aesthetically pleasing.

• Use biodiversity and eco thinking as design references to help 
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space.
• Memory loss: Memory loss can be an issue for older people. 

Designing a network with clear signage can help support this 
by ensuring it is safe and uncomplicated.

• Reduced confidence: Inconvenient outdoor activities can 
discourage older people from going outside. With age, 
people may feel more vulnerable, so clear access, well-signed 
facilities, and good transportation can encourage users. Our 
design can support all of them.  

Children’s open space design

When designing places for people, the first primary thing is 
defining the user’s needs and expectations. Play is the most 
important thing during children’s development and growth. 
Children can learn, socialize, gain a sense of freedom, increase 
their creativity, touch nature, and become a healthy individual 
both physically and mentally. One thing that needs to be 
mentioned is a variety of spaces. There should be areas to build 
things, socialize with others, interact with plants and wildlife, 
and play actively. However, children also need spaces to rest and 
socialize. Acar (2013) wrote, “Natural areas and the materials they 
have can provide lots of opportunity for different activities when 
they are used in accordance with the creativity and imagination 
of children” (p. 298). Nature and natural materials play a significant 
role on childhood, and according to Acar (2009), nature does the 
following:

• develops the inspiration, creativity and social play;
• Invokes confident feelings and a sense of place;
• Inspires thinking research and observation;
• has a challenging effect;
• is a vibrant, educational and informative area; and
• “Nature contributes regarding psychological, cognitive, 

and emotional health, treatment of attention deficit and 
hyperactivity disorder, motor development, play quality, 
increased sensitivity to the environment, socialization” (Acar, 
2013, P.299). 

As we can see, “Play” and “Nature” are two key factors we should 
pay attention to during design, but in crowded cities, how to 
create areas where we can allow children to play freely and 
happily is an issue we should discuss. Private residential gardens, 
schools’ open spaces, shopping center plazas, playgrounds, 
streets, urban forests, vacant lots, and natural areas can become 
play areas for children. While some of these spaces already exist, 
we must design others. For this situation, we should advance 
these areas in the following ways:

• Accessibility: Play areas should be divided from traffic flow 
and make connections between their school or home.

• Mixed use and sociability: Mixed used spaces should be 
provided for different age groups.

• Small, flexible: Children like small-scale spaces formed by low-
cost, simple materials.

• Environmentally healthy spaces: According to Acar (2010), “As 
a part of biological diversity, plants, animals, water elements 
(lake, river, etc.) that provide habitat for particular species … 
can be a source of inspiration for the play” (p. 307). 

• Active play and creative play: We should design entertaining 
and comfortable spaces for different kinds of physical games. 
Using twigs, leaves, rocks, and sand inspire children to create 
a new, different world to practice their creativity.

Summary

Urban open spaces range from small-scale gardens to large 
public parks used by different age groups of people. Each age 
group has their own needs and activities. Children need play 
areas and references to nature. For older people, safety and 
convenience are among the most important things. Therefore, at 
the beginning of the landscape design, demographic research is 
an important part to help us the understand people’s activities. 
As a result, we can reasonably allocate space. 

KEY OUTCOMES

• Different age groups have their own needs and expectations
• Children: play and nature references are key elements.
• Older people need special attention to safety and convenience.

PUBLIC PARKS

Introduction

Large-scale, urban ecological parks are the core public green 
spaces in cities. They have essential functions such as ecology, 
humanities, society, and economy. At the same time, a public 
park is a landmark for the city’s image and cultural inheritance. 
It is a spatial model for improving the quality of the urban 
ecological environment. It is a meaningful way to achieve the 
city’s sustainable development and construction. Today, we focus 
on how to design and develop an excellent urban ecological park 
from six aspects: urban ecological park’s preliminary planning, 
functional division, road transportation system, residents’ social, 
city’s culture, and ecology.

What is an urban public park?

With the development of cities, urban parks have emerged as an 
essential part of the city. With the continuous development and 
research of urban parks, cities’ larger parks play an increasingly 
important role in cities. Tang, Shi, and Wang (2016) proposed the 
city theories of “Green Heart” and “Green Lung”. A city’s “Green 
Heart” is located in the center of the town and has a certain size 
green area. At the same time, it has significant ecological benefits 
with multiple functions such as leisure, entertainment, and 
economy (Tang, Shi, & Wang, 2016). This proposal illustrates the 
transformation of urban parks from a single, independent park 
role in the city to a part of the urban functional system. It also 
means designing ideas should change from a single landscape 
space design to one with cultural diversity and gardening design.

Most urban parks are artificial natural environments, which 
contain different forms of environmental space for animals, 
plants, and microbes to provide living space. At the same time, 
they have the effect of alleviating urban heat island effects, 
improving urban air quality, reducing noise, reducing surface 
runoff, purifying urban water quality, improving urban water 
cycle, providing habitat and other ecological functions, and 
optimizing the ecological environment around the park. At the 
same time, the ecological functions of the rivers are restored 
through ecological strategies such as ecological wetlands and 
rainwater management to realize the ecological cycle of water 
resources. In order to maximize the function of urban parks, it is 
essential to do these six aspects: the planning and design scale 
control in the early stage, the rational division of functional areas, 

the establishment of a reasonable road network, the connection 
with surrounding users, the integration of regional culture, and 
the restoration of the ecological environment.

How can we achieve these functions in our design?

1.  Planning and Site Analysis

Chen (2013) wrote, “As the urban park is in the service of the 
urban population, its size of area and investment should meet 
the needs of society in all aspects” (p. 1). Therefore, we should 
determine the park service such as regional population, cultural 
theme, social responsibility scale and more according to the 
main objectives of the overall urban planning and design. Large 
scale urban ecological parks should take various factors into full 
consideration to avoid too long a payback period and unclearly 
paths, making visitors have bad experiences.

2.  Functional Zoning

In general, an urban public park can be divided into business 
areas, sports and entertainment areas, attraction areas, and 
leisure areas as well as ecologically and culturally themed 
areas, all which have different functions. When we layout these 
zones, we should pay attention to noisy and quiet sections. 
The business area is generally located near the main entrance 
of the park, surrounded by parking lots, a distribution square, 
and other facilities that provide essential consumer services for 
visitors. It can also be located near central landscape nodes and 
road nodes in the park. Leisure areas are usually quiet and allow 
visitors to go sightseeing without feeling tired. Therefore, leisure 
areas should contain some shelters and rest seats at the nodes 
and be constructed with boardwalks or covered bridges as well 
as stone roads along in the waterfront area or wooded areas. 
Chen (2013) described the process as “The reason for building a 
complete spatial structure in the urban ecological park lies in that 
the planning of the whole urban park is like a complete drama, 
comprised of the prelude, opening, development, climax, and 
end” (p. 2). Therefore, the planning and layout between different 
functional areas are essential for people to create exciting and 
orderly park spaces.

3.  Transportation System

The road network in the urban ecological park is complex; 
generally, it includes a combination of straight and winding roads 
or river and land-based transport. The road traffic system in the 
park generally needs to identify three-levels of roads that include 
parking lanes, the fire road, and sidewalks (Wang et al., 2017).

• The roads in the first level, 20 feet wide, are mostly motorways 
or electric driveways that connect the main roads of the city. 
Reasonable bicycle parking stops and public parking lots 
around the roads form the primary space system of “the park 
in the city, or the city in the park.”

• The roads in the second level, 8 to 10 feet wide, are mostly 
bicycle lanes and sidewalks that run through the central 
landscape nodes of the park. They provide explicit navigations 
and routes for users to browse in the park, extend to the main 
areas of the park, and form an orderly connection with the 
urban traffic system.

• The roads in the third level, 5 to 6.6 feet wide, are mainly 
winding paths through the major functional areas of the park; 
they create quiet, natural, semi-private spaces for people.

4.  Citizens’ Social Interaction in Public Park Design 

The most significant social function of urban parks is to promote 
the socialization of citizens by encouraging people to come out 
from their homes to feel the changes of the city and the harmony 
of nature. People are eager for social spaces of different styles, 
such as dance plazas and children’s playgrounds, which are found 
everywhere in Chinese city parks. Therefore, in the design, it is 
essential to explore a variety of ways to provide people with 
more social opportunities (He & Wang, 2017).

• Sitting areas: a variety of seat spaces, such as different benches 
and their locations, can fully mobilize the user’s initiative and 
enthusiasm, making the entire space full of vitality.

• Plant layout: The use of trees and shrubs can create different 
types of spaces. For example, the combination of lawns and 
trees provides a relatively open and comfortable space, while 
shrubs can be separated to avoid interference between the 
interior and exterior.

• Dining areas: Food and  enjoyable dining environments 
can attract more residents or tourists to visit. Therefore, in 
the design of large comprehensive parks, it is necessary to 
consider a particular design space for cafes, tea rooms, and 
food trucks.

• Diverse public areas: Diverse public areas, such as children’s 
playgrounds and dance squares, can provide opportunities for 
communication between strangers.

• Boundary effects Places with clear boundaries are more 
attractive to people.  The use of different paving materials 
and varying wall heights allows people to experience complex 
spaces, provides them with comfortable and intimate 
experiences, and makes them independent as well as closely 
related to each other.

5.  Culture in Public Park Design

Regional culture not only reflects the historical heritage of a 
city but also shows the lifestyle of the city’s residents. In the 
modern city of reinforced concrete, nature is invisibly weakened 
and faded. Consequently, the construction of a city park with a 
regional culture is not only a reflection of a unique local symbol, 
but it also allows people to genuinely remember the best way to 
inherit the city’s history and culture. Looking at the construction 
of parks in most cities in China, the mechanized model is 
unrecognizable. Therefore, in order to distinguish the differences 
between cities, it is especially important to design urban parks 
with local ethnic characteristics and regional culture (Wu & 
Jinchuan, 2018). 

A city will build multiple parks. Not all local cultures are suitable 
for each city park. Therefore, in design, it is necessary to consider 
the residential population, geographical location, function, and 
the nature of the park being built. Focusing on the status of the 
city and other factors in the city, the regional culture is rationally 
integrated into the construction of urban parks. In general, there 
are six main expressions:

• Terrain: At the beginning of the design, the terrain of each 
site is different, and the original terrain of the site also reflects 
a unique spatial culture. Consequently, we need to save the 
original terrain as much as possible during the design, such as 
rivers or hills. 

• Plants: Different regions have different vegetation due 
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are different in different regions. Therefore, how to restore the 
existing natural wetlands, redevelop the artificial wetlands that 
meet the local conditions, and how to combine the wetland 
parks with urban construction is the focus of our discussion.

What is a wetland?

According to Li, Wang, and Yang (2018), “Wetlands are wet areas or 
shallow water areas that have produced aquatic soils and various 
aquatic organisms. Wetlands include natural wetlands such as 
swamps, lakes, rivers, offshore and coastal areas, and artificial 
wetlands such as rice fields and reservoirs” (p. 68). Furthermore, 
“Urban Wetlands refers to water-land transitional ecosystems 
such as shallow lakes, river banks, coasts, water conservation 
sites, ponds and sewage treatment sites in urban areas” (Wang 
& Lu, 2007, p. 98). Urban wetlands are unique ecosystems in the 
city, and their specific functions include beautification. Therefore, 
it is essential to repair and develop urban wetlands. We should 
develop urban wetlands from three aspects: ecology, landscape, 
and function.

Ecological Development of Urban Wetlands

First, the wetland structure in different regions is different. 
Therefore, before developing wetlands, we should understand 
the native wetland ecological structure, including plants and 
animals. Then, according to the habitat requirements of the 
organism itself, use the terrain of the lake, the waterfront, and 
the tidal flat to make the multi-level plant configuration and 
natural waterfront design. The site is located in the Yellow River 
Delta. The natural wetlands near the Yellow River estuary are 
rich in structure and stable in structure. The local dominant plant 
communities are divided according to the depth of the water, 
shown in Table 1 below (Cui, Zhao, & Yang, 2006):
After understanding the local habitat condition, we should 
develop the green space into a land buffer zone and a water 
radiation zone according to the terrain and water flow direction. 
(Feng, Zhao, & Yuan, 2017).

herbaceous plants, which have an excellent purification effect 
on surface runoff.

The development of water radiate zone mainly develops the 
rigid river banks of traditional concrete into natural revetments. 
It helps to ensure the exchange and regulation of moisture 
between wetland water bodies and water banks, including wet 
plant area and water-borne plant area. Floating leaf plant belt 
and submerged plant belt. By selecting local wetland plants 
to provide a suitable living environment for aquatic life, while 
providing habitat for birds. (Feng, Zhao, & Yuan, 2017)

Ecological Floating Wetlands

Comparing large-scaled wetlands in heavily polluted areas to the 
ecological floating wetlands, ecological floating wetlands are an 
excellent way to grow in eutrophic areas with small areas and 
slow water flows. He, Wang, and Wang called them biological 
floating islands and described them as a kind of water surface 
soilless planting technology integrating modern agronomic and 
ecological engineering. It mainly reduces the nitrogen, 
phosphorus and other nutrients in the water body through the 
absorption of aquatic plants and the decomposition of root 
microorganisms, and degrades organic pollution, finally achieves 
water purification. (figure 1)

wetlands. (Zhou, 2007)

Function development of urban wetlands

Combine wetland with culture, education, leisure, and economy 
to maximize the function of wetlands, participate in economic 
development, culture and urban construction, and let people 
know more about wetlands. So that we can achieve the 
sustainable development of wetlands easier. For example, 
establish an environmental education and interpretation system, 
cooperate with surrounding schools, and regularly let students 
participate in the study of wetland ecology, set up specimen 
exhibition halls, birdhouses, underwater corridors, and publicity 
columns help them know wetlands. Combine wetlands with local 
culture, such as Yellow River culture, salt culture, food culture, 
and use its humanities and customs to build an urban ecological 
park with the characteristics of the Yellow River Delta. 

The development of wetland parks in the city will significantly 
improve the urban environment and the living conditions 
of the residents and is an effective means to stimulate the 
vitality of a city. Reasonable restoration of existing wetlands 
and development of constructed wetlands are of considerable 
significance to the sustainable development of the city.

KEY OUTCOMES

• Ecological: Strengthen the configuration of multi-level plants 
and the design of natural water shorelines according to 
changes in water depth, and create several habitats.

• Landscape: Use the change of terrain and the establishment 
of different plant buffer zones to create a good space for 
separation. Different areas must have different treatment 
methods.

• Functional: Rational use of local water resources, combined 
with education, culture, leisure, and economy.

GREEN STORMWATER INFRASTRUCTURE

Introduction

Urbanization leads to the covering and paving of land, which 
results in an increase in impervious area. The rainwater infiltration 
of the original land is destroyed, and the surface runoff during 
rainstorms is increased dramatically. The consequences of this 
reduction in stormwater permeation are dire: “Many studies 
suggest that when impervious cover exceeds a range from 10% 
to 20%–25%, negative impacts are more prominent, including 
severe erosion, high nutrient flux, diminished stream species 
diversity, alteration of stream morphology, and an overall 
degradation of the aquatic system health.” (Yang & Li, 2013) Due 
to climate change, urban flooding, river erosion, and non-points 
pollution have seriously affected the sustainable development 
of cities (Liu, Chen, & Peng, 2015). The conventional methods of 
stormwater management that use curb and gutter, underground 
piping, drop inlet, and detention basins try to remove runoff from 
a site as quickly as possible and reduce pick discharge. However, 
the issue of increased runoff volume and water pollution remain 
(Liu, Chen, & Peng, 2015). “The U.S. Environmental Protection 
Agency (USEPA) advocates retrofitting the conventional 
stormwater system toward using low-impact development (LID) 
and green infrastructure (GI) design” (Yang & Li, 2013). There are 
approaches that can solve the stormwater management.

to factors such as climate, temperature, and hydrological 
conditions. The natural growth of plants as the most crucial 
component of urban parks fully reflects the local geological 
characteristics and customs. For this reason, whether it is 
from the perspective of sustainable development or regional 
culture, it is an excellent way to choose native plants and 
preserve the original plants as much as possible.

• Buildings: As the stereoscopic center of the construction of 
the city park, the building occupies the status of the park. The 
architecture of each area will be subtly displayed in the shape, 
color, design and other aspects to show the regional culture.

• Sculpture: Sculptures are named cultural motifs in the design 
of the park, such as the sculptures of the Olympic Park, 
depicting historical and cultural allusions, and shaping the 
plot of cultural life (Xu, Piao, & Pang, 2010). 

• Road & Plaza Pavement: Like an excellent musical piece, the 
pavement design reflects a definite theme of the region and 
is an unintentional embodiment of nature. The pavement 
design is concentrated in the designer’s understanding of the 
entire park landscape design art and the understanding of 
the regional culture. It is the designer’s application of image 
thinking, the design of the overall artistic image of the space 
made by the analysis of the location of the project involved, 
the regional culture, the scenery, the function, the material, 
the style and so on.

• Water: The acoustic landscape design of classical gardens, 
the regional characteristics give different meanings to the 
water and are given specific meanings in the design through 
symbols, rain, and other techniques.

6.  Ecological Design in Public Park

The ecological function of urban parks has gradually become 
an essential part of landscape design with reasonable design 
and planning. At the same time, adapting to local conditions is 
essential for rational ecological planning. Therefore, in the next 
literature review, a more comprehensive and in-depth analysis 
will be conducted on the specific environmental situation of the 
site I designed.

KEY OUTCOMES

• The preliminary analysis must be detailed to understand 
the overall planning of the city in the future as well as the 
relationship between the site and the surrounding land.

• The establishment of a three-level road network is essential.
• Increasing the infrastructure within the park to encourage 

people’s social activities is necessary.
• Regional culture is reflected in the six aspects of terrain, plant 

design, architecture, sculpture, paving, and water.

WETLAND RESTORATION

Introduction

As a unique ecosystem, wetlands play an essential and decisive 
role in maintaining biodiversity and rehabilitating regional 
ecosystems. Due to the richness of its type, wetlands not only 
provide beautiful natural scenery for human beings but also 
effectively prevent floods and soil erosion. With the development 
of the city, the excessive development of soil resources and 
air pollution have severely affected the health of residents, so 
the construction and development of urban wetland parks are 
indispensable. However, soil environment, climate, and terrain 

The development of the land-oriented buffer zone is mainly 
to develop the original single land into a multi-level rainwater 
purification barrier and provide people with recreational and 
entertainment places, and it includes the following zones (Feng, 
Zhao, & Yuan, 2017):

• Shrubs zone: used to isolate human interference and prevent 
humans and animals from entering. 

• Natural grass zone: used to enhance soil fixation and water 
retention capacity, reduce soil erosion, regulate climate, and 
provide habitat for birds.

• Ecologically permeable vegetation zone: It uses a variety 
of green permeable purification technologies such as open 
green space, ecological gravel bed and ecological interception 
buffer to purify less polluted water. 

• Shrub-grass composite zone: mainly shrubs, supplemented by 

The biological floating island has the advantages of low cost, 
easy installation, no secondary pollution, no need for long-
term maintenance, and beautification of the environment. The 
installation of ecological floating islands in rivers or ponds with 
slow water flow and poor water quality can effectively improve 
the local ecological environment, provide a pleasant living 
environment for fish, birds, microorganisms and aquatic plants, 
increase biodiversity, and purify the surrounding water. 

Landscape Design of Urban Wetlands

In landscape design, we should focus on the spatial relationship 
between the wetland and the surrounding environment. In the 
park, the topography designed, and the different heights of the 
trees, shrubs, and wetlands should be used to create a beautiful 
and harmonious space for the residents. At the same time, the 
terrain can be used to control the flow velocity and flow direction 
reasonably so that the rainwater can flow into the lake. Besides, 
the use of hydrophilic platforms, water planks, flower stands, 
rest pavilions and other leisure facilities to create a variety of 
activities, to enhance people’s enthusiasm for contact with 

Table 1 : Plants Communities by Depth of Water

Figure 1: Ecological Floating Wetland 
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According to the U.S. Environmental Protection Agency (EPA; 
www.epa.gov/owow/NPS/lid), green infrastructure refers to 
“systems and practice that use or mimic natural processes 
to infiltrate, evapotranspirate (the return of water to the 
atmosphere either through evaporation on by plants), or reuse 
stormwater or runoff on the site where it is generated.” There 
are some significant landscape elements to GI such as natural 
areas, greenways, parks, and agricultural and forest, stormwater 
wetlands and some smaller-scale features in urban contexts such 
as green roofs, permeable pavement, infiltration swales, rain 
gardens, and so on (Rouse & Bunster, 2013). Based on my design 
project, I mainly discuss green infrastructure design’s specific 
functions and strategies in public park’s development. 

Functions in Green Infrastructure Design

As the EPA website notes, green infrastructure can (1) enhance 
recreation value; (2) create attractive park features; (3) enhance 
social and environmental equity; (4) reduce maintenance; (5) 
improve drainage; (6) help to educate the public; (7) improve 
water quality; (8) benefit the overall environment; and (9) provide 
economic benefits  (“Green Infrastructure“, 2018). 

• Enhance recreation value: ”Green infrastructure can be used to 
create or enhance amenities in parks” (“Green Infrastructure, “ 
2018) . Re-excavated and restored rivers and wildlife habitats, 
several roads, clear lakes, ponds, and wetlands have fully 
mobilized the enthusiasm of people visiting the park.

• Create attractive park features: Through infiltration runoff, 
the change in terrain is the main design means of the green 
infrastructure to create different recreational spaces and bio-
retention areas of multiple textures and colors. Make full use 
of these spaces to create a colorful entertainment venue 
(“Green Infrastructure, “ 2018).

• Enhance social and environmental equity: Green 
infrastructure is connected to the surrounding environment. 
Due to the development of green infrastructure in urban 
planning, governments plan and build parks in underserved 
communities, such as Weiliu Wetland park in Xian. Designers 
and planners should develop these parks for residents and 
provide more opportunity to touch nature (Luan, Wang, Jin, 
Chai, & Hu, 2017).

• Reduce maintenance Green infrastructure can help reduce 
the maintenance of parks. The construction period can be 
complicated due to the complexity of the design steps and 
the expensive materials, and the construction cost of the park 
can therefore be high. However, better drainage can improve 
the health of the vegetation, reduce the need for irrigation, 
and reduce the cost of later maintenance and management 
(“Green Infrastructure in Parks Guide”, 2018).

• Improve drainage: Improving drainage is the main function 
of green infrastructure in park construction. According to 
research, it is possible to effectively control stormwater runoff 
by expanding the permeable pavement by more than 50% by 
green infrastructure or increasing the detention volume (such 
as via a lake or sinking green space) (Liu, Chen, & Peng, 2015).

• Help to educate the public: Building display boards in the 
park allows the public to understand and recognize green 
infrastructure and apply relevant initiatives to the family.

• Improve the water quality: Purification is an important step 
in green infrastructure. The park provides a rich permeable 
surface for absorbing rainwater and surrounding runoff 
and finally reusing it through plant irrigation water (“Green 
Infrastructure, “ 2018).

• Benefit the overall environment: Large-scale parks can 
combine vegetation and water systems to effectively reduce 
the effects of urban heat island effects in surrounding cities 
(such as the Shanghai Zhangjia Bang urban design). Smaller-
scale parks create a comfortable microclimate for people to a 
certain extent. (“Sasaki Associates designs Shanghai’s largest 
park”, 2015).

• Provide economic benefits: The recycling and use of rainwater 
greatly reduces the cost of irrigation water and other grey 
water. At the same time, green infrastructure has improved 
the surrounding environment and stimulated investment at 
the community level (“Green Infrastructure, “ 2018).

Methods in Green Infrastructure Design

In the construction of the park’s green infrastructure, a technical 
system of “infiltration, stagnation, storage, purification, use, 
and drainage” (figure 2) should be constructed to maximize the 
rational treatment and utilization of rainwater and surrounding 
water. (Wang, Chen, & Wang, 2016). Construction should use the 
following six specific methods:

(4)     Permeable paving: Paths, plazas, and parking lots all use 
permeable paving that reduces runoff and collects rainwater 
resources (“Green Infrastructure, “ 2018).

(5)    Multi-layer plant community: We plan to actively cultivate 
the ground cover and shrub layer, build a multi-layered plant 
community, and absorb rainwater at multiple levels (“Green 
Infrastructure, “ 2018).

(6)    Plant material: We will select moisture-resistant plant species 
for the rain garden and wetland area. When there is rainwater, it 
forms a landscape water body, and when it is waterless, it is a 
natural wetland, thus enriching the park landscape type (Wang, 
Chen, & Wang, 2016).

Summary

Comprehensive analysis and rational calculation are the basis for 
green infrastructure.  However, not all methods will be sufficient. 
Therefore, after building the park, the relevant government 
departments should maintain observation of the park to monitor 
the health of plant species and assess their effectiveness 
in... Through monitoring and assessing the plant material, 
governments can find the most effective method to continuously 
improve and develop a sustainable and vibrant city.

KEY OUTCOMES

• Build a technical system of “infiltration, retention, storage, 
purification, use, and drainage” (Wang, Chen, & Wang, 2016) 
.

• Divide the park into different areas to collect water 
separately, and then collect rainwater in different regions 
by creating rain gardens, dry ditches, and wetlands.

• Rationally design the terrain, use permeable materials, and 
plant a multi-layered plant community.

(1)    Park topography: The slope and slope length should 
be reasonably designed to avoid ground erosion caused by 
stormwater runoff speed. In the vertical design, we should control 
the slope of the terrain at 5% - 12%, which can effectively reduce 
the surface erosion of the soil due to the surface runoff, delay the 
residence time of the stormwater on the surface, maximize the 
moisture and replenish the groundwater resources (Wang, Chen, 
& Wang, 2016).

(2)    Watershed zoning organization: For the massive scale of the 
park, we should collect rainwater in different directions according 
to the terrain changes in different areas. We must avoid excessive 
runoff to avoid erosion of the land and allow the water to interact 
energetically with the park’s main water features so that the 
rainwater can be efficiently collected in the park (Wang, Chen, 
& Wang, 2016).

(3)    Grey water collection: Through the creation of rain gardens, 
dry creeks, and wetlands (detention area), a series of rainwater 
harvesting management systems will be formed to extend the 
stormwater collection time and reduce runoff. Through the 
topographic design, the rainwater first gathers in the rain garden 
and penetrates the ground through the soil. If the rainwater 
overflows, it will move into the wetland through pipes or 
channels (Figure 3) (Wang, Chen, & Wang, 2016).

Figure 2: Green Infrastructure system 

Figure 3: Grading water collection
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INTRODUCTION

Informed by insight obtained through the literature review 
process, a review of ten projects highlighting the infrastructure 
and public space was conducted. These ten projects have the 
similar purpose and features as the Nanhu Ecological Park, in 
their attempt to balance ecology and human use, but there are 
different design priorities. These ten projects focus on three 
topics: sustainable landscape design, public parks and children’s 
playground. Most of the projects have been built and have been 
monitored and analyzed by professional agencies (such as Weiliu 
wetland park and eco-corridor repurposes former brownfield). 
Moreover, most of the projects are located in China that they 

have a strong connection with the Nanhu Ecological Park in 
culture, geography and people’s lifestyle. A comprehensive 
and rational analysis of the ten projects will help us develop an 
effective design for the ecological development of Nanhu Lake.

Sustainable landscape design Children’s playgroundPublic parks

• Solana Ulcinj – Venice Biennale

Location: Solana Ulcinj, Montenegro

Design Team: LOLA Landscape Architects

• Amagerfælled Masterplan Re-
vealed

Location:  Copenhagen, Denmark

Design Team: Urban Agency, C.F. Møller A/S, 
Niras, Jens Kvorning

• Weiliu Wetland Park

Location: Xianyang, China

Design Team: Yifang Ecoscape

• Eco-Corridor Repurposes Former 
Brownfield

Location: Ningbo, China

Design Team:  SWA

• Lotus Lake Park

Location: Kunshan, Suzhou, China

Design Team: Integrated Planning and Design 
Inc.

• Marvel Valley

Location: Anji, Zhejiang, China

Design Team: Z+T Studio

• Kokkedal Climate Adaption

Location: North of Sealand, Denmark

Design Team: Schønherr:

• Lion Mountain Park

Location: Suzhou, China

Design Team: TLS

• Tongva Park and Ken Genser 
Square

Location: Santa Monica, CA, USA

Design Team: James Corner Field Operations 
LLC

• Xi’an Qingyue demonstration area

Location: Xi’an, China

Design Team: Waterlily design studio co, Ltd
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Solana Ulcinj, Montenegro

14.5 km2

LOLA Landscape Architects

2016

Cultural heritage, infrastructure, post-
industrial, wetland,  

Design Implication

• Native species and regional ecological research and analysis 
are very important.

• Combine local culture and industrial characteristics.

• Pay attention to environmental and economic sustainable 
development.

Project Summary

Solana Ulcinj is a project to develop a wildlife sanctuary 
while revitalizing a discontinued salt production operation. 
This area is of great value to the numerous species of birds 
on the Adriatic Flyway. Developing the city into a wildlife 
sanctuary can protect animals, attract tourists, revitalize the 
economy, and achieve sustainable development of the local 
environment. Through the project, researchers found that 
different species of plants lived in various degrees of saline-
alkali soil.  They created biodiversity by slight variations in 
salinity, housing, nutrients, shading, and more. The design of 
different plots attracts a variety of visitors with different needs. 
At the same time, the local economy combines with the scenic 

spot, such as through the production of the favorite flamingo 
salt. In the end, it is hoped that Solana Ulcinj can reach the 
ecological potential of providing habitat for 1,000 species.

Solana Ulcinj – Venice Biennale 2016
wetland restoration

1

2 3
1. The design of the underpass and the transparent 

hood observation point ensures that the bird’s 
observations are not disturbed to the birds resting 
in the wetlands, which is a very interesting design.

2. Wetland restoration develops the bio-diversity and 
promotes sustainable development between human 
and nature.

3. Based on the original terrain of the salt field, different 
areas are divided into different types to provide 
visitors with a variety of functional areas.
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Copenhagen, Denmark

19 ha

Urban Agency, C.F. Møller A/S, Niras, Jens 
Kvorning
2016

Community Gardens, Flood Resilience, 
Residential Parks 

Design Implication

• The rational planning of the main areas in the early stage is 
very important.

• Designers must lay out the drainage system according to the 
new topography.

• It is possible to divide a large scale site into several smaller-
scale parts for better organization.

• Circulation: district connecting loop, loop with each quarter.

Project Summary

he AmagerfFaelled masterplan will develop a 19-hectare area 
into a new, bustling, well-connected neighborhood. The project 
consists of 2,000 homes and all the facilities needed for towns 
such as churches, shops, schools and more. The design divides 
the area into five separate residential clusters based on the 
surrounding environment and city characteristics. At the same 
time, these five communities with different characteristics 
have good dynamic connections in transportation, drainage, 
commercial activities, and entertainment facilities. In terms of 
transportation, there is a main road that connects the main 
functional areas. In addition, the sidewalks of each community 
connect to the main roads, creating good traffic flow. Regarding 

drainage, each city has its own natural basins, while a green 
infrastructure system surrounds the five communities, providing 
an excellent natural environment for the community as a 
whole. A careful analysis of this project reveals that it offers 
many useful suggestions for the sustainability of our future 
community. At the same time, I understand that the sustainable 
development of the city is achieved through the cooperation 
of planning, architecture, and landscape architecture.

 Amagerfælled Masterplan Revealed
green infrastructure in community design

1

2

3
1. Transportation system planning organizes residential 

movement and divides a large community into 
several smaller scale communities that can create a 
better environment and easier make flood control. 

2. The residential park is surrounded by residential 
buildings and lower topo can collect the stormwater 
from residential buildings. It also provides  perfect 
leisure and rest places, and a good view of neigh-
borhoods. 

3. This diagram shows different type’s path design. It 
is a good way to explain the connection between 
these small communities.  
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Xianyang, China

125 ha

Yifang Ecoscape

2017

Flood Resilience, restorations, wetland, 
parks, green infrastructure 

Design Implication

• Replanting plants after performing minor earth shaping.

• Using green infrastructure to solve flood problems.

• Reasonable application of constructed wetlands and natural 
wetlands.

Project Summary

Weiliu Wetland Park addresses water pollution, ecological 
degradation and the gradual loss of rural landscapes by 
creating integrated green infrastructure. As urbanization 
progressed in the neighboring two cities, the natural river 
bank of the Wei River was replaced by concrete dikes and 
decorative greenery plants. The water storage capacity of the 
Wei River and the surrounding biodiversity have been severely 
degraded. The project reduces the flood pressure on the Wei 
River by creating a resilient flood-adaptive landscape, for 
example, designing a corresponding type of wetland based on 
the degree of flood risk. At the same time, the design is based 
on existing trees and wild reed ponds and involves replanting 

native trees, shrubs, and aquatic plants following minor earth 
shaping to restore habitat. Weiliu Wetland Park provides an 
excellent example of sustainable urban and rural development. 

  Weiliu Wetland Park
collaborative design of site-scale green infrastructure

1

2
3

1. The rainwater purification system: 5 steps, 
subsurface wetlands, surface wetlands, oxidation 
lagoons,  natural wetlands and river. 

 
2. Replace the hard wall banks with soft sloping 

vegetated banks that provide people a nice trail for 
walking and playing. 

3. Rainwater and sewage is recycled and purified for 
creating waterfront landscapes where people can 
play, relax, and enjoy the views. 
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Ningbo, China

56 acres

SWA

2015 Phase1

Eco-Corridor, brownfield restoration, 
green-infrastructure

Design Implication

• Topography: Creating rich terrain is suitable for rainwater 
management

• Hydrology: reconnecting the first broken river with a 
meandering waterway, with a series of free-flowing rivulets, 
streams, ponds, and marshlands that will support the 
reestablishment of the native ecology.

• Vegetation: rebuild the diverse plant communities

Project Summary

As a result of rapid urbanization, the original canal was occupied 
and developed into a heavily polluted industrial and agricultural 
area, and the surrounding environment was severely damaged. 
With the implementation of the master plan for “Ningbo Eastern 
New City,” the Eco-Corridor project reconnects the damaged 
canals of the region and develops the unsuitable brown zone 
into a linear “living filter” through innovation and redesign and 
planning of topography, hydrology, and vegetation. By restoring 
the ecological network of the area, the project provides habitat 
for native flora and fauna, enhances public health, and provides 
a comfortable open space for the surrounding communities. 
The Eco- Corridor also offers an excellent example for similar 

sustainable development within cities elsewhere in China. 

Eco-Corridor Repurposes Former Brownfield
brownfield restoration

3

1

2

1. Riparian habitat improvement: replacing the hard 
wall bank with a soft, slope, vegetated banks 
for aquatic habitat. Planning the wildlife habitat 
structures like logs and perch trees along the riparian 
edge to increase the habitat complexity and species 
richness functions. 

 
2. Elevated walkways allow urban runoff to be filtered 

without interruption.

3. Wild nature with the background of urban 
concrete forest. According to the design, 
the wildlife habitat restoration increased 
the wildlife population.
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Kunshan, Suzhou, China

14.5 km2

Integrated Planning and Design Inc.

2009

Public Park, Waterfronts, Culture, Kun 
opera, Sustainable aquaculture

Design Implication

• Aquaculture Centre’s design demonstrates the history of 
sustainable aquaculture in the region

• Ecological corridor and cultural corridor’s design

• Planting area’s topography change

Project Summary

This project combines local cultural and economic conditions 
for integrated planning and design. Kunqu, the canal, and 
a long history of aquaculture are the city’s main cultural 
traditions. The project implemented the rational design 
of wetland, lotus lake, opera display, and water plaza and 
developed two environmental and cultural corridors. The 
park design has evolved into a comprehensive park that 
serves the surrounding community and serves the entire city.

 Lotus Lake Park
waterfront public park design

3

1

2

1. Three main trails: there are three main trails connect 
the culture, the waterfront and the surrounding area 
in the park very well, with clear circulation system 
and diverse nodes.

2. Create a nice waterfront landscape with changes in 
the terrain.

3. The soft blue light on the elevated walkway  
blends in with the surrounding environment 
very well, satisfying the need for lighting 
at night and creating a natural outdoor 
environment. 



38CASE REVIEWS37

Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Suzhou, China

74 ha

TLS

2016

Bridges and Piers, Wetland, Public Park, 
Old Park redesign, Mountain & Lake, 
community gardens, botanic garden, 
stormwater management

Design Implication

• The unique local culture is adopted through the circulation, 
and the design of the scenic spot is fully reflected. 

• According to the specific conditions around the park, a 
reasonable functional partition was carried out. 

• Multi-stage rainwater treatment using treatment wetlands, 
bioswales and canal.

Project Summary

Suzhou Lion Mountain Park is a project that combines culture, 
ecology, education, and community. The design re-developed 
the original dilapidated amusement park and pond into the core 
of the ecosystem of the new Suzhou High-tech District. The 
park is divided into ten different functional zones: community 
park, urban agriculture, Shishan cultural zone, urban resort, 
riparian flood corridor, culture plaza, urban public space, 
innovation cluster, and mountain recreation. From the central 
circle corridor, the extended path connects the main scenic 
spots around the center. The overall design concept draws 
on local culture and artistic traditions. Through the analysis of 
Suzhou gardens and the Qingming River Painting, the designers 

have created an ecological park true to the character of Suzhou. 
At the same time, in terms of ecology, the design doubles the 
original area of Shishan Lake and builds an ecological rainwater 
green corridor to upgrade the water quality from the murky 
Level 3 to a sparkling Level 1. It is thereby increasing the 
water storage capacity of Shishan Lake, effectively helping 
to alleviate the city’s flood discharge pressure. The park 
will create a diverse, unique high-value Suzhou city focus.

  Lion Mountain Park
mountain & lake public park redevelop 

3

1

2

1. Rainwater system diagram: the rainwater in the 
Shishan watershed is collected into the lake through 
the surface of several bioswales. After  the rainwater 
is purified by the treatment wetlands, it is connected 
to the city canal and flows into the canal from the 
southwest bioswale. 

2. The big circle lotus pond trail and the waterwall rest 
area designed in conjunction with the lake and the 
city reflect the local cultural characteristics. 

3. Wobble expansion: wobble expansion connects the 
diverse urban themes to the Shishan park. It accom-
modates multiple spaces and activities, forming an 
active circle landscape area.  
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Santa Monica, CA, USA

7.4 acres

James Corner Field Operations LLC

2013

public park, sustainable design 

Design Implication

• Inspired by the unique landscape of the area

• The full use and design of native plants make the park very 
local.

• Recreating the terrain makes the park feature and fun.

Project Summary

Tongva Park + Ken Genser Square developed 
a former parking lot into a public park. 
Inspired by Southern California’s unique wash, gully, and arroyo 
landscape, the entire venue is based on Santa Monica’s City 
Hall, and the design of the whole park’s water-shaped lines 
connects the ocean to the surroundings. The undulating terrain 
design divides the park into four functionally distinct hills, 
which are connected by bike and walking paths to provide a 
comfortable, convenient environment for active visitors. In 
ecological design, this park has restored the ecosystem that was 
destroyed by urban development in the region. It has improved 
soil levels by planting hundreds of selected native plants while 

creating a comfortable microclimate for people. In sustainable 
development, the park uses the elevation change between the 
hills and the surrounding drainage system to allow rainwater 
to remain in the park, thus reducing the pressure on the urban 
drainage system. The diverse and flexible space design makes 
the park a new and vital destination and center for Santa Monica.

 Tongva Park and Ken Genser Square
public park design  

4

1

2

3

1. Aerial view: situated between the famous Santa 
Monica Pier and the city’s downtown, Tongva Park 
and Ken Genser Square create critical connections 
between the two. 

2. Observation hill: obesrvation hill reaches a height of 
18’, creating a dramatic platform from which to take 
in views of ocean and pier. It dually serves to buffer 
noise from Ocean Avenue, creating an amazingly 
quite park interior. 

3. Overlooks: overlooks fabricated from plasma cut 
plate steel create a contemporary and striking park 
edge. They act as beacons for the park, enticing 
passersby to enter the site. 

4. Overlook section & elevation: This diagram 
shows the details of the overlook design.
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Xi’an, China

 5240 m2

Waterlily design studio co, Ltd

2018

squares and plazas, culture inspiration

Design Implication

• Learning the local culture from paintings

• Shapes, materials, plants can influence people’s feeling

• The height changes in the surrounding area will give people a 
different sense of space.

Project Summary

This project is themed ‘Travel in the Mountains.’ This project 
combines the squares of modern cities with the ancient 
paintings of Xi’an. When people walk in the squares, they 
not only have the feeling of walking in the mountains and by 
rivers, but they also experience the unique cultural atmosphere 
of Xi’an. The design transforms the elements of mountain 
roads, streams, bridges, hills, and houses into a characteristic 
waterscape, landscape step, water ting step, green planting 
pool, and ceremonial hall. At the same time, the use of differently 
shaped lines, variously colored paving, precious materials, 
and a selection of specific plants creates a sense of walking 
in the mountains. At the same time, this project provided 

some new ideas for me to implement in my next design.

 Xi’an Qingyue demonstration area
culture inspiration of plaza design 

2

1
1. The plaza is designed with the theme of “mountain 

travel”, using ‘mountain form and water pattern’ as 
the design element. A stream winds through the 
display area, entrance square, art park, playground 
and outdoor meeting area, depicting a vivid scene 
of mountain travel. 

2. Element abstract: Inspired by ancient landscape 
painting, designer abstract the  main elements and 
transfer them into major design components.
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

Anji, Zhejiang, China

3.0 ha

Z+T Studio

2017

Park, Playgrounds, Mountain and lake 

Design Implication

• Designing rides based on terrain 

• Provide opportunities for children to touch nature

Project Summary

Marvel Valley is a playground that is built on the ground and 
combines human-made construction and nature. In this project, 
we do not see the colorful closed stadium covered by rubber. 
On the other hand, we can see an outdoor playground that 
allows children to get in touch with nature, learn about nature, 
and play safely on the amusement facilities. This playground 
offers a great opportunity for children. The valley provides a 
significant scale for the project and an external environment 
that is different from that of the city. Children’s play facilities 
are built based on the terrain and surroundings. Marvel Valley’s 
enlarged honeycomb, ant caves, and jellyfish slides have inspired 
me to design a children’s playground as part of my own project

 Marvel Valley
children’s upgrading outdoor playground design

4

1

2

3

1. Aerial view: The children’s playground located in the 
valley is designed with natural texture and context.  
The mountain and lake bring diverse terrain and 
space to the playground design to use.

2. The whale teeth observation tunnel in the lake allow  
different ages’ children to learn aquatic knowledge 
by the various heights of circle windows. 

3. Enlarged honeycomb: various size and construction 
of enlarged honeycombs provide children with 
outdoor play facilities for climbing, rest, learning 
and, more.

 
4. Marvel Valley give children an opportunity to touch 

the nature. 
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Location: 

Size: 

Design Team: 

Year:

Design Elements: 

North of Sealand, Denmark

60 ha

Schønherr

2017

Flood Resilience, Playgrounds, Sport & 
Recreation, Water Features

Design Implication

• The basin for draining and storing water is used as children 
play area when it is not raining. 

• Design and management of the entire system. 

• Use the rainwater beds and basins to clean the rain.

Project Summary

Kokkedal Climate Adaption promotes the improvement of 
people’s urban lives by connecting scattered cities and creating 
new and attractive intersections to increase the proximity 
of people and nature. The flooding in the area is particularly 
severe, and the main design of this project is to transform some 
of the original underground rainwater collection pipelines into 
rainwater harvesting facilities visible on the ground. Rainwater 
is managed using an on-the ground system that allows rain 
to flow from smaller surrounding basins to passages and 
ditches until it eventually reaches the larger basin and the 
Utherrod River. The project consists of 35 individual projects, 
each of which provides recreational activities for residents 

of the area. They skillfully combine rainwater harvesting 
facilities with gardens, children’s playgrounds, and activity 
areas to give these areas a dual function. It also deepens 
people’s understanding of the rainwater management system. 

 Kokkedal Climate Adaption
children outdoor playground with rainwater management

3 4

1

2

1. The combination of diverse size, disparate 
materials, and colorful lines creates a delightful 
outdoor playground for children, while the solution 
of topography and swales can move and hold 
rainwater. 

2. &3. The outdoor green space is created function 
as green retainment basin which has been walled 
in by a grass clad earth mound ensuring that large 
amounts of stormwater can be held back. 

4. The rainwater is managed in a system on the surface 
that provide a good opportunity for children to play 
with the rain and connect to nature. 
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INTRODUCTION

In the design process, site assessment represents a critical step 
for developing an informed understanding of existing on-site and 
contextual issues which may off opportunities or constraints for 
design application. Referenced in combination with knowledge 
gained during the literature and case reviews processes, finding 
from the site assessment contributed to successful achievement 
of the project’s goals and objectives. 

Site assessment is comprised of eight  areas of investigative 
interest: 1) site context, 2) culture, 3) photographic inventory, 
4) city planning, 5) circulation, 6) stormwater flows, 7) species 
inventory, 8) color and texture study. Each category discussed 
includes an inventory of pertinent information or conditions as 
well as an analysis of findings collected. The outcome of site 
assessment was the identification of major opportunities and 
constrains, detailed at the end of the section.
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SITE CONTEXT

The project site is located in Chengnan District, a cultural and 
commercial residential complex in the south of Lijin County. Two 
blocks north of the site are the main road connecting the county 
and surrounding cities - National Highway G220, connecting the 
Yellow River Bridge in Lijin County. The G220 has a large traffic 
volume and connect to the two most important national 3A-level 
tourist destination in Lijin County: the Lijin Museum and the 
Phoenix Riverside Leisure and Entertainment District, providing 
convenient transportation for visitors. Now, the county has built 
two major urban green space:

Phoenix Square: Located in the downtown, Lijin County’s 
landmarks serve the entire Lijin County, meeting the needs of Lijin 
County’s annual large events and daily residents’ activities.

Dongjin Ecological Park: A large scale green ecological garden 
that connected with the Sanli River and integrated with the 
surrounding environment.

The project site will be developed from an abandoned reservoir 
to the third major urban ecological park.  It will be connected 
to the Lijin Museum and the Phoenix Riverside Recreation and 
Entertainment Destination through the G220. At the same time, 
it will be connected to the surrounding through the main roads 
in the city, serving as the green space center of the Chengnan 
District.

Ye
llo

w
 R

iv
er

G22
0

G220

Lijin Museum (3A) Lijin Yellow River Bridge

Phoenix Waterfront Tourist 
Destination (3A)

Lijin Phoenix Square

Dongjin Ecological Park

0  1.0 mi
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CULTURE

In the development of Lijin County for the past millennium, the 
Yellow River culture and immigration culture promoted the 
establishment of Lijin County, and the salt industry, aquaculture 
industry, and petrochemical industry promoted the development 
of Lijin County. All of them influenced generations of Lijin people 
and formed a unique culture and living habits of “Phoenix 
City”. Among them, the Lijing ancient eight scenes depict the 
eight exclusive landscapes formed by the development and 
construction of Lijin.

Yellow River Culture

	 东津晓渡

	 西阁晴晖

	 明楼月色
	 圣水灵池

	 黉舍钟声

	 海门春浪

	 岳宇秋风

	 古井甘泉

ANCIENT EIGHT LIJIN

Immigration Culture

Salt Culture

Aquafarm

Phoenix City Culture 

Petroleum Culture
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PHOTOGRAPHIC INVENTORY

These photos show the environment around the site and how 
people use it. At present, the function of the site is straightforward. 
The reservoir with an area of   about 76acres is surrounded by 
wetlands, abandoned aquafarms and community garden. They are 
independent of each other and have no connection. However, the 
calm water surface provides an excellent view of the surrounding 
residents. The photographs featured here highlight existing 

conditions and viewsheds at the human scale, and capture the 
peculiar character that makes this site an especially intriguing 
candidate for design study.

1. This photo shows a natural river channel connected to the reservoir on the east side 
of Xiaoyue Lake, which can be protected as much as possible as an essential node of 
the park.

2. Residents have developed a small open space into a community garden, but the 
area is small and chaotic, not very convenient. However, through the investigation, we 
learned that the residents’ demands for the community garden should be considered in 
the subsequent design.

3. The edge of the reservoir is covered by concrete, and the reflection of the surrounding 
houses is printed on the water surface, which is very beautiful.

4. & 6. The southwest corner of the reservoir and the west are an abandoned fish pond. 
The surrounding villagers originally lived in the aquafarms industry. In the design, a fish 
pond should be considered to meet the entertainment needs of people.

5. The reservoir is surrounded by a 15feets loop, with a tree corridor on the outside of the 
circle, and a circular walkway that provides residents with a great place to do exercise.

7. In the south of the reservoir is vacant space covered by reeds. When the rain is 
flooding in the summer, a wetland will be formed, attracting many birds to stop and 
should be protected and utilized as much as possible.

4

2

15

3

7

6
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5
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CITY PLANNING

2018-2035 Landuse map (right): 
• Develop the reservoir and surrounding farmland areas to 

Nanhu Ecological Park and Residential area.
• Connect to the Blue System
• Two city main roads on the both side of the park
• Complete facilities around the site

Existing Landuse map (left): 
• Land use fragmentation
• The swale is connected to the fish pond and is not connected 

to the urban drainage system
• The road system does not have clear wayfinding
• Most city blocks are undeveloped

Agriculture Area

Water area

Park

Residential area

Residential area

Commercial area

Government

Schools

Stadium

Park

Parking lot Main road

SiteSite Culture Center

Water Works Culture Center

Hotel

Lijin County’s new urban development goal in 2018-2035: 
sustainable urban development (industrial economy, ecological 
environment, social structure, spatial form, culture), Nanhu 
Ecological Park is the main urban ecological project in this 
planning. 
The site is surrounded by the main neighborhood areas in the 
southern district of the city. The surrounding infrastructure will 
be improved. For example,  the stadium is on the west side of 
the site, the culture center and the neighborhood park (Xiaoyue 
lake park) are on the east side. The south side of the site is the 

0 0.2 mi 0 0.2 mi

government building, and the north is the new built high school 
and elementary school. Along the Subo River, west is a new 
cultural and commercial street with a large flow of people. 
Because of its proximity to neighborhoods, local parks, commercial 
street, and a handful of schools, Nanhu ecological park is 
strategically located to become a community asset for diverse 
user groups.  Families can enjoy evening walks or community 
garden. Students and teachers can learn and study the Yellow 
river delta ecology. 

Subo River
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CIRCULATION

The transportation planning map of Lijin County shows that 
the site’s transportation is very convenient. There are four main 
urban roads connecting the residential hubs of the city. The main 
road includes sidewalks, bicycle lanes, drive lanes, and bus lanes, 
making it easy for residents of the entire city to reach the park. 
At the same time, the reasonable distribution of the secondary 
main roads makes it convenient for the surrounding residents to 
walk for 5 minutes. By analyzing the connection between different 

levels of roads and sites, the main entrance and the secondary 
entrance of the site and the connection to the cultural center and 
stadium on both sides of the east and west are determined.

5mins Driving Circle

5mins Bicycle Circle

10 mins Walk Circle

0 0.9 mi
0 0.2 mi

Main Road

Connection

Second-main Road

Branch

Site

Landuse
South Shuiku Street

Second-Main Road: 3rd Jin Ave. Section (meter) Branch: Caiyuan Rd. Section (meter)

Main Road: Liren St. & South Shuiku St. Section (meter)Main Road: 5th & 2nd Jin Ave. Section (meter)

Liren Street

5th Jin A
ve.

2nd Jin A
ve.

3rd Jin Ave.
Caiyuan Rd.

Bowen Rd.

Fengxiang Rd. 

Yaju Rd.
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STORMWATER FLOWS

Purified water core

Green system

Blue system

Landuse

main river

second-level ditch

0 0.9 mi 0 0.3 mi

According to the introduction of the water system planning 
structure of the Lijin County Comprehensive Planning Report, 
based on original river channels, through the dredging, 
remediation, new digging and other methods, a wide-ranging and 
inter-connected urban water system will be formed. The system 
combines the green areas and various parks, then construct a 
green space system in the central urban of Lijin County. Form a 
green water system with “three landscape cores and two green 
belts, four vertical and six horizontal corridors, and multiple points 
equilibrium.”

• Three Cores: Three landscape cores are used to purify and 
save the surrounding rainwater. The Nanhu Ecological Park 
connected to the Sanli River and Subo River as the landscape 
center of the South Lijin District. 

• Four vertical and six horizontal corridors: four water corridors 

with south to north and six water corridors from east to west.
• Multi-point equilibrium: All green spaces are evenly 

distributed and connected by river and channels, which can 
effectively purify and collect rainwater while creating a better 
microclimate.

It can be seen from the following analysis diagram that the water 
flow direction of the Nanhu Ecological Park as a whole, the water 
in the east and south of the canal collects the surrounding water 
into the Nanhu Ecological Park, and flows out through the ditches 
in the north and west.
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SPECIES INVENTORY

Albizia julibrissin
pink silk tree

Tamarix chinensis
Chinese tamarisk

Iris tectorum
roof iris

Robinia pseudoacacia
black locust

Elaeagnus angustifolia
wild olive

Lythrum salicaria
purple loosestrife

Setaria viridis
wild foxtail millet

Polygonum lapathifolium
Curlytop Knotweed

Phragmites communis
reed

Potamogeton crispus
curled pondweed 

Ciconiaciconia
white stork

Mylopharyngodon Piceus
black carp

Carassius auratus
gold fish

Misgurnus angullicaudatus
pond loach

AmydaSincnsis
Chinese softshell turtle

Pelophylax nigromaculatus
frog

Grus japonensis
red-crowned crane

Haliaeetus albicilla
white-tailed eagle 

Ctenopharyngodon idella
grass carp

Mergus squamatus
Chinese merganser

Cygnus
whooper swan

Pelecanus philipensis
spot-billed pelican

Egretta garzetta
little egret

Cuculus canorus bakeri
cuckoo

flo
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The Yellow River Delta Wetland is the largest estuarine wetland 
ecological zone in the world’s warm temperate zone. It is a famous 
“transfer station” for the migration of birds in the Western Pacific 
Ocean and Northeast Asian Inland. The Yellow River Delta is rich 
in plant and animal life. Over 200 species of birds, 300 species of 
plants and 90 species of fishes have been observed at the preserve.  
Lijin County is located at the Yellow River Delta, and there are 
some constructed and natural wetlands in this county. Below is an 
inventory of a select few of the common and significate species 
found at Lijin County. 
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COLOR + TEXTURE  STUDY

The intrinsic colors and textures at Lijin County can help inform 
detailed design decision, such as the selection of materials in 
benches, plaza’s sculptures or paving design. That will better 
integrate the local culture and natural environment. highlight local 
characteristics, and enhance people’s sense of belong to Nanhu 
Park.
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OPPORTUNITIES + CONSTRAINTS

Findings of the site assessment facilitated the identification
of design opportunities and constraints within the project
site. The following list of opportunities and constraints was
used as a guide during the design process to ensure that
conceptual design alternatives adequately addressed the
issues affecting the site while also fulfilling the project goals
and objectives.

Design Opportunities Design Constraints

• The critical planning area of Lijin County in the 
next ten years: The park is the ecological core 
of the South Lijin District and connects to the 
urban water drainage system.

• Traffic advantage: The city’s main roads connect 
to the east and west sides of the park. The 
park can be reached by multiple means of 
transportation within 3km and has a strong 
connection with the surrounding area.

• Location advantages: The establishment of a 
museum, cultural center, schools, stadium, and 
new residential areas has made Nanhu Park 
more comprehensive.

• Simple ecological structure: There are few 
species and small quantities of animals and 
plants, and a large area of concrete revetment 
needs to be re-planned and designed.

• Above the surrounding terrain: the edges of the 
reservoir are 5 feet higher than the surrounding 
area and need to be reconstructed. 

• Connection and differentiation with surrounding 
green spaces: How to design and function an 
excellent relationship and difference with the 
surrounding green area.
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INTRODUCTION

This section details the iterative design process that is undertaken 
to achieve the three overarching goals of this project. These 
goals, each with its associated objectives, were established 
as foundational parameters to guide design development and 
ensure fulfillment of the design intent. The program, conceptual 
development, and design specifications are included here and 
illustrate the opportunities that exist for developing the project 
site to an ecological park.

EXISTING CHALLENGES

• Simple Ecological Structure

• Isolated Reservoir

• Make the Park Open and Porous through Links

• Enhance the Diversity of Park Functional 
Spaces

• Inherit the Local Culture

• Establish a Storm Water Management System 
for District Collection and Grading Collection.

• Build a Technical System of “Infiltration, 
Retention, Storage, Purification, Use, and 
Drainage.”

• Create Urban Wildlife Habitat 

• Improve Wetland Conditions

GOAL: CREATE RESILIENT, FLOOD ADAPTIVE 
LANDSCAPE

GOAL: RESTORE ECOLOGY GOAL: CONNECT TO THE CITY
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PROGRAM

GOALS OBJECTIVES APPROACHES

RESTORE ECOLOGY • Create Urban Wildlife Habitat 

• Improve Wetland Conditions

• Redesign the original reservoir terrain and transform it into a lake with a water area of XX and a max-
imum depth of 26’, creating underwater environments with varying depths and diverse artificial fish 
habitats.

• Rebuild diverse plant communities and planting native plants
• Use the extra soil from the lake to build different terrain around the lake and create different natural 

habitats.
• Replace the existing impervious vertical lakeshore with a soft, sloping plant dike
• Build several artificial habitats in the park, such as waterfowl inhabited islands, bird woods and so on.

• Build main entrances and parking lots on the primary nodes connected to the park for easy access.
• Create he diverse and interconnected paths to allow people to visit forests, bushes, wetlands, mead-

ows and various occasions.
• Meet the needs of people of all ages by creating community gardens, squares, playgrounds, wetland 

education bases, fish ponds, hill forests, and other functional areas. 
• Integrate the six cultures unique to Lijin County into the design to enhance the cultural identity of local 

people and deepen exchanges with the park.

• Divide the park into four main rainwater harvesting areas, each of which divides the rainwater into a 
lake.

• Collect significant rainwater by means of sunken green spaces, permeable pavements, rain gardens, dry 
streams, and wetlands.

• Use different terrains for rainwater management.
• Develop the first artificial lakes and rivers into twists and turns, new lakes and rivers that blend with 

the surrounding environment, and a series of free-flowing streams, ponds, and marshes.

• Establish a Storm Water Management 
System for District Collection and Grading 
Collection.

• Build a Technical System of “Infiltration, 
Retention, Storage, Purification, Use, and 
Drainage.”

• Make the Park Open and Porous through 
Links

• Enhance the Diversity of Park Functional 
Spaces

• Inherit the Local Culture

CREATE RESILIENT, FLOOD 
ADAPTIVE LANDSCAPE

CONNECT TO THE CITY
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PRELIMINARY PLAN
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LEGEND
Community Garden Catalytic Node

Primary site 
access

Major Circulation

Second level 
Circulation Boat Center

Stadium 
Outdoor Stadium

Fishing Deck

Nature Center

Wetland Island 
View Deck

Adventure Playground 

Lotus Pond 
Community Park

Culture Center 

Sculpture Park 
Community Garden 
Amphitheater

Botanic Path 

0’ 150’ 300’

The preliminary plan combines features of the initial three 
concepts, and also incorporates comments from Lijin County 
Planning Department. The preliminary plan demonstrates a 
balance of both human activities and ecological restoration 
in order to allow visitors to enjoy this park and help the city to 
reduce the polluted water movement. 

The design of the seven entrances ensures the accessibility of the 
park. At the same time, the various functional areas in the park 
are reasonably distributed around the lake and connected by 
main roads. The design of multi-level roads increases the diversity 
of design. The establishment of independent artificial islands 
provides a safe and undisturbed environment for surrounding 
birds. A large number of native aquatic plants grown by the lake 
collect and purify the surrounding water.



78DESIGN APPLICATION77

MASTER PLAN
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LEGEND
Community Garden 
Boat Center

Stadium 
Outdoor Stadium

Fishing Deck

Nature Center

Wetland Island 
View Deck

Adventure Playground 

Lotus Pond 
Community Park

Culture Center 

Sculpture Park 
Tea House Islands 
Amphitheater

Botanic Path 

0’ 150’ 300’

The proposed design transforms the previously abandoned 
reservoir and aquatic farms into a functional urban ecological 
park. The plan will increase the lake’s water storage capacity by 
expanding the area and depth of a single functioning reservoir. 
The introduction of a large number of wetlands and aquatic plants 
has increased the diversity of species. At the same time, it is more 
conducive to purifying stormwater and reducing the flow rate.

Because the north side is close to the government and commercial 
district, the farmers market, the amphitheater is built on the 
north side to facilitate major festivals and business events. Due 
to its proximity to residential areas and schools in the south, the 
surrounding is relatively quiet, so the existing wetlands have been 
developed into a bird paradise through protection and replanting, 
a place where tourists feel nature. The design of the boardwalk, 
the winding forest path, and the natural outdoor playground are 
all attracting tourists and animals. The east and west sides of the 
park are designed as outdoor sports fields and sculpture parks 
based on existing stadiums and art galleries.
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RESTORE ECOLOGY

0’ 150’ 300’

• Create Urban Wildlife Habitat 

• Improve Wetland Conditions
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RESTORE ECOLOGY 

Urban Habitat Restoration

Saturated Condition

Aquatic: Marsh Submerged wetland Wetland meadow Upland meadow Upland forest

Community Activities

Mesic Condition Upland  Condition

The inclusion of series of landscape typologies based on hydric 
zones and local ecosystems creates a diverse matrix of flora and 
fauna. Biologic function is prioritized with a majority of the site 
being naturalized and minimal manicured areas.
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STORMWATER MANAGEMENT

0’ 150’ 300’

• Establish a Storm Water Management 
System for District Collection and Grading 
Collection.

• Build a Technical System of “Infiltration, 
Retention, Storage, Purification, Use, and 
Drainage.”
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BIO
LOG
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ESS

ING

STORMWATER MANAGEMENT

The plan developed a reservoir that could only hold water and 
had a limited amount of water into a wetland birdwatching area 
rich in flora and fauna. At the same time, the biologically treated 
rainwater is clean and easy to circulate.

Before

After
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CONNECT  TO THE CITY

Multi-level roads and seven entrances make the park easy to reach, 
each functional area interacts with the surroundings, and affluent 
functional areas increase the enthusiasm of people to visit, such 
as the fishing deck, wetland corridor, and more. These activities 
have given the residents who originally depended on farming and 
fishing for a strong sense of belonging, and the specific sculpture 
design tells everything that happened in the past.

0’ 150’ 300’

• Make the Park Open and Porous through 
Links

• Enhance the Diversity of Park Functional 
Spaces

• Inherit the Local Culture
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WATERFRONT TYPOLOGY

1. Nature islands connected by boardwalk 

2. Amphitheater 

1 2
3

4

5

6
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CONNECT  TO THE CITY

3. Riverside Pathway connected by bridge 5. Underground Study Corridor 

6. Fishing Deck 4. Lotus Pond 
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FOCUS AREAS

A

BC

A. Riverside Walkway
The transformed river channel can not only help to 
purify rainwater, but also provide a place for visitors 
to relax. People can touch the water and feel nature. 
The botanical garden on the right side of the road 
adds vibrant vitality and color to the entire area.

A. Community Park 
As one of the main entrances, this square can 
provide enough space for some entertainment 
activities, such as square dance. The streamlined 
green plantation area implies the river, and gathers 
in the South Lake, inspiring the sense of identity of 
tourists.

A. Bird Island Observation Area
Bird island, bird view decks, wetland, upland forest, 
these elements create an environment where resi-
dents can live with birds in peace. People can learn 
about birds here and also provide a comfortable 
environment for birds.
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FOCUS AREAS
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FOCUS AREAS
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FOCUS AREAS



CONCLUSION



104CONCLUSION103

CONCLUSION

WILDLIF MATRIX

DYNAMIC ECOLOGIES

LANDSCAPE TYPOLOGIESEXCAVATION AND SPOIL RELOCATION

WATER QUAILTY IMPROVEMENT

STORMWATER DENTATION

SURROUNDING CONNECTION

CIRCULATION SYSTEM

creation a complex habitat system

improved ecological-social interaction

2.5 arcs of added habitat10 Feet of average water depth

South Lijiin District

334260 ft3 detention (2 ft deep)

good connection with surrounding area

creation of various circulation systems

With the rapid development of the city, more and more people have begun to pay attention 

and discuss the impact of the rapid growth of the city on the surrounding ecology and the 

urban living environment. Due to the particularity of the city, stormwater management and 

ecological restoration have become hot topics of discussion. For this reason, I decided to 

choose the Nanhu Park Development in Lijin County as a venue to study and discuss the 

solution. This scholarly work has sought to objectively address these challenges, and via 

literature and case reviews, site assessment and design application, has shown that the tools 

and methods of landscape architecture can be applied to overcome the potential constraints of 

this challenging task by offering integrated and creative design outcomes which may serve as 

solutions.

By analyzing the design, some strategies I provided solve many problems, such as improving 

the road system, planting a large number of native plants, and digging the reservoir, but it also 

has weaknesses. Due to the scale of the site, the design workload is much, so many details are 

not concerned, such as social sculptures, small functional areas in the square, and the way of 

stormwater discharge. So the next step of the report is to focus on the details.

By writing this report, I fully understood how complicated a design is from the initial preliminary 

investigation to the final construction. Only with strong theoretical knowledge as a base and 

rich design experience, more discussions with others, thinking a lot, and more researches can 

become an excellent landscape architect, not just a drafter.



REFERENCES
Work cited

Case studies & Images cited



108REFERENCES107

WORKS CITED

Acar, H. (2009). Assessment of natural landscape elements’ play affordances. PhD Thesis, Karadeniz Technical 
University, The Graduate School of Natural and Applied Sciences, Department of Landscape Architecture, Trabzon, Turkey.

Acar, H. (2010, May). Contribution of urban biodiversity to children’s play. Proceeding of the 2nd International Conference of Urban               
 Biodiversity and Design, 323.

Acar, H. (2013). Landscape Design for Children and Their Environments in Urban Context. Advances in Landscape Architecture.
doi:10.5772/55751 

Ahern, J., Leduc, E., & York, M. L. (2006). Biodiversity planning and design: Sustainable practices. Washington: Island Press.

Bennett, A. F. (1999). Linkages in the landscape: The role of corridors and connectivity in wildlife conservation. Gland, Switzerland: IUCN
.
Chen, Y. (2013, 5 11-12). Design Methods of Ecological Urban Park. Journal of Landscape Research, pp. 1-3, 7.

Cook, T. W., & VanDerZanden, A. M. (2011). Sustainable landscape management: Design, construction, and maintenance. Hoboken: John
Wiley & Sons

.
Cui, B., Zhao, X., & Yang, Z. (2006). Response of reed population characteristics in the Yellow River Delta to water depth environmental

gradients. Journal of Ecology (05), 239-247.doi:CNKI:SUN:STXB.0.2006-05-030.

Feng, S., Zhao, H., & Yuan, K., (2017). Guanting Reservoir Wetland Park Water Quality Protection Project. Wetland Science and 
Management (04), 6-9. doi:CNKI:SUN:LKGL.0.2017-04-002.

Green Infrastructure in Parks Guide. (2018, July 25). Retrieved from https://www.epa.gov/nps/green-infrastructure-parks-guide.

Hansen, R., Rolf, W., Santos, A., Luz, A., Száraz, L., Tosics, I., Vierikko, K., Rall, E., Davies, C., Pauleit, S., 2016. Advanced Urban Green 
Infrastructure Planning and Implementation: Innovative Approaches and Strategies from European Cities. GREEN SURGE PROJECT, 
Deliverable 5.

He, Y., Wang, Y., & Wang, X., (2016). The impact of biological floating islands on the water quality and phytoplankton of Changhu Lake.
Environmental Engineering (12), doi:10.13205/j.hjgc.201612012.

He, J., & Wang, M. (2017, 09). Design of urban parks favorable for citizens’ social interactions: Taking the Main Street Garden of Dallas of
USA as an example. Journal of Anhui Agricultural University ( Social Sciences Edition), pp. 84-85.

Huang, L., Ye, S., Gu, X., Cao, F., Fan, Z., Wang, X., & Wang, S. (2010, May). A sustainable landscape ecosystem design. Annals of the New
York Academy of Sciences, 1195(S1), E154-E163. doi:10.1111/j.1749-6632.2009.05410.x

Lennon, M., Scott, M., & O’Neill, E. (2014). Urban Design and Adapting to Flood Risk: The Role of Green Infrastructure. Journal of Urban
Design, 19(5), 745-758.

Li, G., Wang, H., & Yang, Y. (2018). Wetland resource protection and sustainable use. Jiangxi Agriculture, 143(18), 68-69.
doi:CNKI:SUN:JXNG.0.2018-18-051

Liu, W., Chen, W., & Peng, C. (2015). Influences of setting sizes and combination of green infrastructures on community’s stormwater
runoff reduction. Ecological Modelling,318, 236-244. doi:10.1016/j.ecolmodel.2014.11.007.

Luan, B., Wang, X., Jin, Y., Chai, M., & Hu, C. (2017). Collaborative Design of Site-scale Green Infrastructure: A Case Study on the 
Ecologica l Restoration Design of Weiliu Wetland Park in Xianyang. Landscape Architecture Frontiers,5(5), 26. 
doi:10.15302/j-laf-20170503

Martin, J., Maris, V., & Simberloff, D. S. (2016). The need to respect nature and its limits challenges society and conservation science. 
Proceedings of the National Academy of Sciences, 113(22), 6105-6112. doi:10.1073/pnas.1525003113

Matlock, Marty D., & Morgan, Robert A. (2011). Green Infrastructure Design. In Ecological Engineering Design (pp. 267-281). Hoboken, NJ,
USA: John Wiley & Sons.

Rouse, D., & Bunster-Ossa, I. (2013). Landscape Planning, Design, and Green Infrastructure. Planning Advisory Service Report, (571), 5-16.

Sasaki Associates designs Shanghai’s largest park |. (2015, August 15). Retrieved from
https://worldlandscapearchitect.com/sasaki-associates-designs-shanghais-largest-park/#.XNAuZ2RKjwc

Schultz, P.W. & L.C. Zelezny. (1999). Values as predictors of environmental attitudes: Evidence for consistency across cultures. Journal of
Environmental Psychology 19: 255–265.

Stoneham, J. (2010, June 05). Designing landscapes for older people. Retrieved from
http://www.sensorytrust.org.uk/information/factsheets/age-friendly-landscape-1.html
 

Tang, Y., Shi, C., & Wang, J. (2016, 09 18). The design og Valley City Park Based on the Concept of “Green Heart”: A Case Study of Central 
Park in ShenMu County. Planning . Garden, pp. 67-73.

Wang, H., Chen, Z., & Wang, Z. (2016). Application of Sponge City Concept in Urban Park Reconstruction -Taking Jinan Quancheng Park 
as an Example. Landscape Technology (04), 27-28+33-37.doi:CNKI:SUN:YLKJ.0.2016-04-005. 

Wang, J., & Lu, X., (2007). Urban Wetland Concept and Function and China Urban Wetland Protection. Journal of Ecology (04), 97-102. 
doi:CNKI:SUN:STXZ.0.2007-04-018.

Wang, S., Long, Y., Liang, C., Yang, R., Qiu, C., & LI, H. (2017, 12). Research on the Design Idea of Human-Orientation in Urban Park with
Zaozhuang Ziyunhu Park as an Example. Journal of Gansu Forestry Science and Technolgy, pp. 51-57.

Wu, Jinchuan;. (2018, 11). Analysis of the Application of Local Culture in Urban Park Design.. Planning & Design, pp. 79-80.

Xu, H., Piao, Y., & Pang, J. (2010). The Analysis regarding Shape Regional Characteristic’ Elements of Urban Comprehensive Park. 
Modern Garden, 8-12.

Yang, B., & Li, S. (2013). Green Infrastructure Design for Stormwater Runoff and Water Quality: Empirical Evidence from Large 
Watershed-Scale Community Developments. Water,5(4), 2038-2057. doi:10.3390/w5042038

Zhou, J., (2007). Theoretical framework research on ecological planning and design of urban wetland parks. Anhui Agricultural Science
(36), 99-102.doi:CNKI:SUN:AHNY.0.2007-36-048.



110REFERENCES109

PROJECTS & IMAGES CITED

Case Studies

Solana Ulcinj – Venice Biennale 2016

http://www.landezine.com/index.php/2017/04/solana-ulcinj-venice-biennale-2016-by-lola/

Amagerfealled masterplan Revealed

http://www.landezine.com/index.php/2016/11/amagerfaelled-masterplan-revealed-by-urban-agency-and-c-f-moller-as/

Weiliu wetland park 

http://www.landezine.com/index.php/2019/01/weiliu-wetland-park-by-yifang-ecoscape/

Eco-Corridor Rescurrects Former Brownfield

https://www.asla.org/2016awards/173014.html

Lotus Lake Park

http://www.landezine.com/index.php/2013/06/lotus-lake-park-by-integrated-planning-and-design-inc/

Lion Mountain Park 

http://www.landezine.com/index.php/2016/10/lion-mountain-park-suzhou-by-tls/

Tongva Park and Ken Genser Square

https://www.asla.org/2018awards/455654-Tongva_Park_And_Ken_Genser.html

Xi’an Qingyue demonstration area

http://www.landezine.com/index.php/2018/09/xian-qingyue-demonstration-area-by-waterlily-studio/

Marvel Valley

http://www.landezine.com/index.php/2017/11/marvel-valley-by-zt-studio/

Kokkedal Climate Adaption  

http://www.landezine.com/index.php/2018/12/kokkedal-climate-adaption-by-schonherr/

Images Cited

Note: All photography taken by the Zhiyuan Song, unless cited otherwise.

Pages 20-22 Images:

https://www.thenatureofcities.com/2016/07/24/what-do-rotterdammers-want-in-green-infrastructure-we-asked-them/

https://www.aqua.org/blog/2017/September/How-a-Wetland-Works

https://www.researchgate.net/figure/Goals-and-conceptual-model-of-Sponge-City_fig1_324693437

Pages 51-52 Images:

http://www.0951njl.com/shandonglvyou/dongying/lijin/21414.html

http://view.inews.qq.com/a/20180413B103VB00

http://www.bytravel.cn/view/top10/index2588.html

Pages 53-54 Images:

http://www.sohu.com/a/297652510_825172

http://yantuogongyuan.com/?page_id=67

https://www.wukong.com/question/6618345290749444355/

http://blog.sina.com.cn/s/blog_b235f52d0102wzls.html

http://www.china.org.cn/china/shandong/2012-07/13/content_25916243_3.htm

Pages 63-64 Images:

http://www.reptilesmagazine.com/two-non-native-chinese-soft-shelled-turtles-spotted-south-of-boston-trending/

https://www.pinterest.com/pin/269019777711983501/?lp=true

https://www.mnn.com/earth-matters/animals/stories/farmer-saves-oldest-living-icelandic-sea-eagle

https://www.pinterest.com/pin/450360031467160986/?lp=true

https://zh.wikipedia.org/wiki/bailu

http://animalsbirds.com/frog-animals-hd-photos-collection/

https://www.eurekalert.org/pub_releases/2018-01/ddps-dcu010418.php

https://www.agefotostock.com/age/en/Stock-Images/carassius-auratus-gibelio.html

https://hubpages.com/animals/the-cuckoo-bird

https://www.pinterest.com/pin/229402174743265605/?lp=true

http://www.ittiofauna.org/webmuseum/pesciossei/cypriniformes/cyprinidae/mylopharyngodon/mylopharyngodon_piceus/m_piceus_
big.htm

https://www.lifeisagarden.co.za/top-12-invasive-trees-found-in-gardens/8a-tamarix-chinensis-lo-8582/

http://www.terrain.net.nz/friends-of-te-henui-group/tree-exotic-botanical-names-a-to-f/silktree-albizia-julibrissin.html

https://en.wikipedia.org/wiki/Red-breasted_merganser

https://www.wildflower.org/plants/result.php?id_plant=POLA4

https://botanicalshaman.com/2018/02/15/broome-or-dark-rimmed-mottlegill/

http://www.freenatureimages.eu/Plants/Flora%20O-R/Potamogeton%20crispus,%20Curly%20Pondweed/index.html

https://en.wikipedia.org/wiki/Robinia_pseudoacacia

https://www.worldlifeexpectancy.com/fish-life-expectancy-pond-loach

https://www.mr-fothergills.co.uk/Flower-Plants/Pond-Plants/Lythrum-salicaria-Purple-Loosestrife-3.html#.XRHBhC2VZBw

http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a863

https://www.plantdelights.com/products/iris-tectorum-slippery-slope

https://commons.wikimedia.org/wiki/File:Cygnus_cygnus_Reykjavik.jpg

Pages 65-66 Images:

http://www.hnntv.cn/mtgw/hnspb/dl/2017-12-27/88589.html

https://www.dailymail.co.uk/news/peoplesdaily/article-3218166/THAT-S-call-sea-red-Tourists-flock-stunning-Chinese-beach-turns-crim-
son-autumn.html

https://news.qq.com/photon/act/hekou.htm

https://www.mr-fothergills.co.uk/Flower-Plants/Pond-Plants/Lythrum-salicaria-Purple-Loosestrife-3.html#.XRHBhC2VZBw



“Landscape architects design the built environment of neighborhoods, towns and cities while also 
protecting and managing the natural environment, from its forests and fields to rivers and coasts. Members 
of the profession have a special commitment to improving the quality of life through the best design of 
places for people and other living things.”

ASLA
(www.asla.org/nonmembers/What_is_Asla.cfm).




