Reconstruction and continuation: Landscape optimized design of urban waterfront space based on health city theory and sponge city theory

1 introduction 
1.1 Research scope & background & significance
The emergence and flourishing of cities are closely intertwined with water, and with the advent of the post-industrial era, the functions of waterfront spaces in many cities have undergone significant transformations, shifting from primarily serving as transportation ports to becoming recreational and leisure spaces (Shi et al., 2021).Nonetheless, as essential parts of urban public areas, urban waterfront areas remain among the liveliest places where people engage with the environment. In addition, they are essential in creating the unique features of cities and supporting recreational and public health activities.   
Urban waterfront space,based on its unique economic and social value (Avni& Teschner, 2019), its renewed design and landscape optimization has become a trend in many cities .First of all, according to Ding et al.(2023),urban waterfront areas benefit the city's economy, society, ecology, culture, and entertainment.Secondly, it's a crucial window for displaying regional culture, reflecting a city's identity and qualities, and enhancing the city's allure  (Che et al., 2012). Thirdly,waterfront spaces can boost the vibrancy of the city and present opportunity for numerous urban renewal projects.Therefore, Landscape renewal design of urban waterfront spaces can provide new opportunities for sustainable urban development.
[bookmark: _GoBack]In China, however, many waterfront areas are losing their original spatial shapes, social connections, and regional cultural expressions due to its growing urbanization.(Wang & Ding, 2015). For example,this study site is located in a waterfront community area in the middle of the Huangpu River in Shanghai,China, which was initially a fishing village, and the function of the site has transformed from an industrial to a community activity space.There are issues of lacking visually beautiful landscapes,the walking paths along the river are not connected into a system, and the waterfront space is not active enough.What's worse,the ecosystems is destroyed by industry and fisheries , resulting contaminated water and soil in the site.Therefore,the main challenges of this multi-ethnic community are the ecological imbalance and its inability to meet the needs of the residents for recreational activities.
Addressing these challenges, this research will take the Huangpu River waterfront space in Shanghai,China as a case study,the theories of healthy city and sponge city are applied to the re-construction and optimal design of urban waterfront spaces.
The goal of this design is to reorganize the current green space,provide diversified communication and gathering spaces, innovate their spatial experience, and reconstruct the riverbank based on the concept of sponge city and resilient design ,in order to create an ecological and harmonious recreational space for the residents.Furthermore,this research will provide practical experience for enhancing viability,reconstructing and optimizing landscape space in urban waterfront spaces in other cities.

2 Literature reviews 
2.2 key concept and theory
2.2.1 Urban waterfront space
The urban waterfront space refers to the urban land edges adjacent to the waters of the sea, lakes, rivers and streams (Hoyle, 2002; Xi et al., 2021). It consists of three parts: the water area, the water-land line and the land area. The scope generally includes 200-300 meters of water space and adjacent land space. Depending on the type of water body adjacent to the waterfront, the waterfront space can be categorized into coastal, lakefront and riverfront types(Li & Wang, 2023). In this study, urban waterfront space specifically refers to the riverside type.

2.2.2 Health city theory
Health City Theory is a comprehensive theoretical framework that aims to improve the overall health of residents by improving the urban environment and living conditions.It is based on multidisciplinary cross-disciplinary research in ecology, urban planning and social sciences, and aims to guide citizens towards healthy lifestyles by improving urban environmental, social and economic conditions.
In the practical application,Healthy city theory emphasizes the creation of health-friendly urban environments, through green infrastructure, public space design, optimization of transport systems and improvement of social services.(Barton & Tsourou, 2000).The specific measures include increasing urban green spaces and parks, the improvement of air and water quality, the promotion of pedestrian and cycling activities, and the provision of high-quality social services . Moreover, the theory of health city also emphasizes the importance of social capital and community engagement, considering that the active participation of residents and community cohesion to be important factors in achieving healthy cities (Putnam, 2000). Through this comprehensive suite of measures, the theory of health city aims to elevate the quality of life for urban inhabitants and to facilitate the sustainable development of cities.
The healthy city theory plays an important role in guiding the reshaping and optimal design of the urban waterfront space for this project. Firstly, it restores the natural ecosystem of the waterfront area, promotes biodiversity and creates a healthy ecological environment.After which, the project will enhance the openness and inclusiveness of the waterfront spaces to ensure that neighbouring residents can easily access these public areas to promote social interaction and community cohesion.Finally, under the guidance of the Healthy City Theory, the project will promote healthy lifestyles and well-being sense among citizens.

2.2.3 sponge city theory
The Sponge City theory is a modern urban stormwater management and ecological restoration strategy that aims to reduce urban flooding and water scarcity through natural ways of absorbing, storing and purifying stormwater.The core concepts of the theory include: rainwater absorption, rainwater storage, rainwater purification, ecological restoration and integrated management.The sponge city theory emphasises the use of natural systems and ecological engineering techniques to reduce the damage to the natural water cycle caused by urbanisation and to improve the city's water management and environmental resilience.
The sponge city theory provides essential technical guidance and theoretical support for this project. The sponge city theory guides the protection and restoration of the ecological environment of the waterfront space and provides urban stormwater management strategies.In addition,incorporating ecological landscape elements, such as wetland parks, ecological islands and natural shorelines, into the design of waterfront spaces can also create beautiful ecological landscapes and enhance the quality of urban landscapes.

2.3  Historical origins of urban waterfront space research 
Since the 1970s, the United States and European countries have been committed to the revitalisation of urban waterfronts, and the revival of declining waterfronts has become one of the crucial tasks of urban policy.By the 1980s, the regeneration of urban waterfront spaces played an essential role in urban planning and design(Gunay& Dokmeci,2012).The function(Sairinen&Kumpulainen,2006),economy(Hermida et al.,2019 ) and historical value(Timur et al.,2013 ) of waterfronts can be improved by optimising their spatial characteristics. Nowadays, waterfront urban design initiatives are becoming popular all over the world as a way to both improve the waterfront environment and draw tourists(Chen et al., 2024).

2.4  Research Process of Urban waterfront space
The article uses "Urban waterfront space" as the search term, "Web of Science" as the journal data source, selects SCIE, SSCI, A&HCI, CPCI-S, CPCI-SSH citation databases in the core collection, and created search strings combining the terms“TS=(Urban waterfront space) ”.The literature retrieval time is set as 2001-2023, and a total of 365 articles were retrieved. These literatures were used as samples for research development progress and research content analysis.
The number of literature on one topic can reflect the degree of attention in this field, and the longitudinal comparison of the number of publications in time can reflect the growth rate of the research. Therefore, as Figure 1 shows，according to the perspective of research development process, the research on Urban waterfront space has three stages of growth: the gradual phase (2010-2015), the fast phase (2016-2023), and the budding phase (2001-2009).
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Figure 1. Number of Urban waterfront space articles from 2001 to 2023

	


2.4.1  The budding period 
The early research period was from 2001 to 2009,in this period ,It was focused on the qualitative research on the analysis of the theory of waterfront space,physical landscape design and the planning and design of urban waterfront space（Chen,2024).

2.4.2 The slow growth period
 The slow growth period is from2010 to 2015,during this period, scholars' research on waterfront space did not only stay at the level of urban planning, but gradually began to pay attention to the services and urban culture provided by waterfront space, not only the integration of physical space, but also the excavation and organisation at the cultural level（Chen,2024).

2.4.3 The rapid growth period
The rapid growth period is from2016 to 2023,in this period ,studies in urban waterfront space paid more attention on the activate spatial vitality based on social media data（Liu et al.,2021；Wang et al., 2020）,applying eco-green concepts such as urban double repair theory (Stan, 2018; Xu, 2021) and landscape evaluation based on public perception, etc.More attention is paid to the ecological sustainability of waterfront spaces and the well-beings they bring to human.

2.5 Current research on urban waterfront spaces
The current focus of renew design and reconstruction for urban waterfront space includes landscape planning and aesthetic design(Wang et al., 2019;  Hagerman,2007),activating Space Vitality（Liu et al.,2021；Wang et al., 2020）,revitalizing regional culture （Gunay & Dokmeci,2012；Gyurkovich，2018）and the eco-green concept-based（Stan，2018；Xu，2021).

2.5.1 Activating vitality of waterfront space
Urban waterfront open space is a crucial entryway that reflects the city's identity. A vibrant urban waterfront space is conducive to the optimisation of regional development in cities and promotes sustainable urban development.（Wang et al., 2020）. Therefore, the assessment of the vitality for urban waterfront space has become a research hotspot in recent years（Liu et al.,2021）.
For instance，Liu et al.,(2021) constructed a structural equation model for influencing the vitality of urban waterfront spaces based on social media data, using Shanghai as a case study. The findings can serve as a guide for the planning and construction of urban waterfront areas since they demonstrate the substantial positive benefits that site layout, the surrounding population, and service amenities have on the vitality of waterfront spaces; Wang et al., (2020) used mobile phone signalling data to measure the influencing factors of waterfront spatial development differences. It was found that there is a significant correlation between waterfront spatial vitality and public services, commercial land, green space, residential land, and the diversity of public facilities. This provides a scientific theoretical basis for urban waterfront space construction layout.
Therefore, all three studies above pointed out that service facilities are important factors to enhance the vitality of urban waterfront spaces. This provides guidance for this project of renewing and optimising the design for the Huangpu River waterfront space in Shanghai,China.

2.5.2  Regional Cultural Revitalisation-Based Waterfront Space Design
The evolution of the waterfront environment reflects the history of human civilization, when humans lived by water and established cities around it.The urban waterfront environments are also the carrier of regional culture, witnessing the history and development of cities.Since 1970s, the revival of decayed waterfronts has been one of the crucial tasks of urban policy, and culture has become a vital element in the social and economic revival of waterfronts.As a result, academics are making an effort to revitalise waterfront area architecture from a perspective of cultural revival（Gunay & Dokmeci,2012).
For instance,Gyurkovich（2018）explored the relationship between architectural works made up of riverside buildings and the surrounding landscape, as well as the impact of cultural heritage on the waterfront environment and architecture.In addition, Gunay and Dokmec(2012)’s research took Golden Horn Cultural Valley Project(GHCVP) as a case study，They conducted an empirical study to explore the contribution of a culture-led approach to the regeneration of the Istanbul waterfront. The results of the study indicated that the culture-led approach was an essential factor in the successful regeneration of the waterfront.
In conclusion, the landscape renewal design of waterfront space should pay attention to the protection and inheritance of regional culture, and the landscape design should reflect the regional characteristics and avoid excessive homogenisation.It is suggested, for example, that designers integrate local architectural features, totem symbols, folk festivals and other intangible elements into the waterfront landscape design to provide citizens with multi-functional urban waterfront spaces with regional cultural values.

2.5.3 The eco-green concept-based waterfront space design
In recent years, with the increasing attention to the urban ecological environment, theories such as ‘sponge city’ have provided new research perspectives for urban waterfront space.The current research of waterfront landscape design has formed a research system based on the theme of ecological green concept, and the scope of research includes mountainous cities, urban renewal, urban dual restoration, urban vitality, etc.
For instance, Stan (2018) studied the status of urban landscapes in the near-riverland, analysing the contradictions and restructuring of the natural character of the urban process in relation to the industrial era, with a case study of the ecologically based urban fringe river landscape of the Danube.Besides, Xu (2021) based on the theory of ‘double repair of the city’ and the problems of modern urban waterfront landscape, taking wholeness, progressiveness and functionality as the main theme, and analysis of the practical projects of the waterfront parks, it proposed the optimisation design scheme.Furthermore,Ye (2021) proposed the construction of a recreation-oriented ‘sponging’ waterfront landscape area, guided by sponge city-related theories and technical instruments.
The eco-green concept-based waterfront space design, provides an ecological base for urban regeneration, optimises the ecological pattern of the city and promotes the parallel development of the built and ecological environments of the city.
With the development of this research field, waterfront space research based on the concepts of dual urban restoration and healthy cities will attract extensive attention from scholars and become the main research direction of urban waterfront space renewal in the future.（Chen et al.,2024）.

2.6 My research plan and significance
This research will take the Huangpu River waterfront space in Shanghai,China as a case study,This design is aim to reorganise the current green space,provide diversified communication and gathering spaces, innovate their spatial experience, and reconstruct the riverbank based on the concept of sponge city and resilient design ,in order to create an ecological and harmonious recreational space for the residents.

3  Practical work 
3.1  Overview of the Project 
The project is located in a waterfront community area in the middle of the Huangpu River in Shanghai,China, which was initially a fishing village, and the function of the site has transformed from an industrial to a community activity space.The main challenges of this multi-ethnic community are the ecological imbalance and its inability to meet the needs of the residents for recreational activities.
In this project, firstly, the concept of sponge city and the method of elasticity design will be used to renovate the river bank line and water channel. It contributes to realize rainwater collection, filtration and purification, restores the riverbank wetland, to establish an ecological riverbank and waterfront wetland.In addition,the project is also based on the concept of healthy city and is characterised by innovative spatial experiences. It retains the original‘T’shaped marina, and adds a waterfront walkway and floating restaurants to maximise the river experience,in order to provide a diversified communication and recreational space for the surrounding community.

3.2  Historical and Theoretical Background 
This section will focus on the research background of the two theories used in this project, i.e. Sponge City Theory and Healthy City Theory, as well as analyzing the significance of these two theories in guiding the reconstruction and design of the waterfront space for this project.

3.2.1 Historical and Theoretical Background of Sponge City Theory
The sponge city theory originated as a response to the dual challenges of water resource management and environmental protection in the process of urbanisation. It aims to improve the capacity of cities to absorb, store, infiltrate and purify rainwater through natural and artificial measures, so as to alleviate urban flooding, improve the water environment and enhance ecosystem services（Wang et al., 2017; Li et al., 2018）.Sponge city theory is based on international concepts including Low Impact Development (LID) and Green Infrastructure (GI), and combines innovation and practice with the specific conditions of Chinese cities (Zhang et al., 2019).
Sponge city theory plays a critical role in the design of urban waterfront spaces. It improves the ability of waterfront areas to absorb, store, infiltrate and purify rainwater through natural and artificial measures, resulting in effective mitigation of waterlogging problems, improvement of water quality, and enhancement of ecosystem services (Li et al., 2018).
In this project, the waterfront space reconstruction combined with the sponge city concept not only can enhance the landscape aesthetics and ecological benefits, but also provide a more secure and pleasant public space for the residents, thereby promoting the sustainable development of the society and the environment (Zhang et al., 2019).

3.2.1 Historical and Theoretical Background of Sponge City Theory
The healthy city theory originated in the 1980s and was proposed by the World Health Organisation (WHO). It aims to promote the physical and mental health of residents through improving the urban environment and living conditions (Hancock & Duhl, 1986).The theory emphasises multi-sectoral collaboration and community participation, focusing on the combined impact of environmental, social and economic factors on health, in order to create urban environments for healthy lifestyles (Kickbusch, 1989).
In this project, the healthy city theory plays an significant role in the reconstructing and renewing of the urban waterfront space.It enhances the mental and physical health of residents through the creation of high quality, vibrant public spaces（Vaughan et al., 2013）.It directs the design of waterfront spaces to consider not only landscape aesthetics and ecological functions, but also focuses on the provision of multi-functional places for recreation, sports and socialising, thus enhancing community cohesion and residents' well-being (Wang et al., 2019).

3.3 Influences and Inspirations
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Figure 2. Plan
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Figure 3. Bird's-eye view

3.3.1 Project Overview 
This project’s name is Meishehe waterfront park,which is located in Haikou,China. Meishehe is the river of China’s Haikou City ,however,it has suffered water pollution for decades caused by sewage and suburban runoffs. The project's landscape architects used nature-based solutions, transforming polluted land and rivers into ecological green infrastructures,and integrating the wastewater treatment process into an ecosystem that return the river alive with clean water, beauty and social vitalities.
This project site is located in the middle section of the Meishe River, the most important landscape area of the Meishe River, and also the window of the Meishe River sponge city display, with a site design area of 78.52 hectares.Firstly, in terms of design, the designers used the techniques of terrace fields, dense forests, orchards, wetland island chains and other earth landscapes to demonstrate the natural beauty of the park；Secondly, in terms of ecology, the designers solved the problem of water pollution through artificial submerged streams and surface flow wetlands while also creating egret habitats;Thirdly, in terms of urban recreation, the designers have taken into full consideration for the comprehensive urban park to provide activity venues and walking trails to meet the public’s recreational needs.Eventually, the Meishe River Park will be established as an urban ecological wetland park that demonstrates the theory of sponge, meets the recreational needs of the public, and showcases the landscape characteristics of Haikou.

3.3.2  Inspirations from this project
My inspirations gained from this project include the following:Firstly, the designer based on the sponge city theory to achieve rainwater storage, stagnation, seepage, purification, use and drainage.Secondly, the designer creates a variety of natural wetland habitats by breaking up the barge boundary, such as riverine habitats of dense forests, wetlands, and shallow banks.Thirdly, designing multi-level platforms for water-friendly experience and lowering the height of the walkway so that people can approach the water directly.Fourthly, the natural beauty of the park is reflected through the design of earth landscapes such as terrace fields, dense forests, orchards, wetland island chains, and so on.
My project can learn from these landscape design strategies and transform the current ecologically damaged and poorly experienced urban waterfront space into a rainwater purification, ecological, and recreationally satisfying waterfront space for the public.
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Figure 4.  Creating diverse natural wetland habitats by breaking up barge boundaries 
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Figure 5. Multi-level design for water-friendly experience

3.4 Concept (idea) Development
The design concept for this project is to create an ideal ‘living laboratory’ and to recreate a multifunctional and vibrant urban waterfront space, based on ecological and public experience.Firstly, the project is based on ecology, using the concept of sponge city and elastic design to renovate river barges and drains, and restoring riparian wetlands to achieve rainwater storage, stagnation, seepage, purification, utilisation and drainage.Secondly, the project is based on the concept of healthy city, taking into account the recreational needs of the public and building diversified leisure activities and gathering spaces for the public.Thirdly, to create multi-functional urban waterfront spaces with diverse functions, such as rainwater laboratories, plant laboratories, art bazaars, ecological riverbanks and waterfront wetlands. Through these design concepts and landscape design strategies, the Huangpu River waterfront space in Shanghai will be reconstructed into a waterfront space that integrates rainwater purification, spatial experience diversification, and meets the recreational functions of citizens.
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Figure 6. Concept (idea) Development

3.5 Materials and Techniques 
The technologies used in this practical project are mainly graphic drawing software, 3D modelling and layout software.In the first stage,The pre-analysis figures will be made by ArcGIS and Photoshop. This project used ArcGIS spatial analysis tools to perform site analyses such as slope analysis, watershed analysis, viewshed analysis, locational analysis, and population density analysis,and then Photoshop was used to embellish it.These analyses are helpful in understanding the topographic features, drainage paths, and sight lines of the project location.
After which, the plan is completed through AutoCAD and Photoshop. First of all, AutoCAD software is used to carry out the work of plan layout, elevation design and sectional design of the site, and then Photoshop software is used to carry out the embellishment processing such as material collage, colouring and toning;
In the third stage,Bird's eye view and rendering were done through Sketchup, LumionPhotoshop three software in conjunction.Firstly, the basic model was constructed using Sketchup software to form an initial design effect.Next, the model was rendered through Lumion, adding light and shadow effects and materials to make the design more vivid and realistic.Finally, the use of Photoshop for colour mixing, filter effects and other beautification processing, so that the product presents a better visual effect.

3.6 Process Documentation 

3.6.1 Pre-analysis of projects
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Figure 7. Location Analysis 
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Figure 8. Traffic network analysis
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Figure 9. Transport accessibility analysis

The Pre-analysis is not only the project vision, but also the basis of the design guide,It commonly included Location analysis, population density,traffic, population, space, line of vision, resources, culture, and so on.They are the core issues and foundation of the design.
Before the renewal design of waterfront landscape, This project conducted Location Analysis, Transport accessibility analysis, Traffic network analysis and Population density, through which We can conclude that the construction of waterfront recreational space in this area meets the public requirements. 
Firstly, the site of the project is located in the middle section of the Huangpu River in Shanghai (Figure 7), which is China's national central city and a highly urbanised mega-city.
The Second is Population density analysis, Population density analysis figure refers to the number of people living in a unit area, and is an essential indicator of the distribution of population and the degree of urbanisation in an area, with high population density areas commonly facing greater resource pressures and environmental challenges.As shown in Figure 10,the project's surrounding area is densely populate.However, there is a lack of active green space within a 10-minute walking distance (Figures 8 and 9), which indicates that residents in this area need an open space for relaxation.Accoring to Walcott& Pannell(2006),High density of buildings in offers the residents living in urban environment less opportunities to get in contact with nature, which is likely to cause the increase of residents’stress, and affecting their mental health.Researches had shown that public activity in natural environments can significantly improve physical health, recover their mental stresses and well-being（White et al.,2019).
Finally, from Figure 8. Traffic network analysis, we can find that the project site is conveniently and diversely surrounded by transport, such as underground, bus, bicycle path and walking greenway, which can satisfy and convenience the residents from other areas to visit the project site's waterfront space.
Therefore, by analysing the site's Location Analysis, Transport accessibility analysis, Traffic network analysis and Population density, It shows that the residents in this area need a vibrant and diversified recreational space to relieve the pressure brought by the high-density living environment.Therefore,it is feasible to build an ecological, experience-diversified waterfront recreational space in the middle section of the Huangpu River ,as well as which meets the public's needs.
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Figure 10. Population density


 3.6.2 Plan layout
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Figure 11. Plan layout of this project
Layout plan is one of the important expressions of landscape design idea, a plan can clearly show the spatial layout, site planning ,landscape elements and paths to the audiences.As it shown in the figure, this waterfront space plan layout include park entrance,central park,flower market,rain garden,wetland ,floating restaurant,sport field,farming land and so on 16 landscape points.

 3.6.3  Bird's-eye view

[image: 1721128139512]
Figure 12. Bird's-eye view of this project

The bird's-eye view is a view of the ground from a high altitude that shows the landforms, buildings, streets and other important landmarks in this area.The overall layout of the entire waterfront space can be seen from the bird's eye view, where diverse barge boundaries, functionally and recreational facilities, activity venues ,and a slow- walking trail system can be seen, reflecting the beauty of the combination of nature and modernity.

 3.6.4  Effect picture
The purpose of effect picture is to make some landscape three-dimensional drawings through 3D software is to let the audience visually feel the final expression of the landscape proposal.
As shown in the rendering, the project retains the original ‘T’ shaped pier on the site，creating diverse ecological riparian wetlands；At the same time, the project constructs leisure service facilities such as water-friendly trestles and floating restaurants; This project also create an ‘ideal living laboratory’ ,where art bazaar, ecological riverbank, waterfront wetland and harbour pier coexist, bringing the public a rich and diversified experience of waterfront space.
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Figure 13-17. Bird's-eye view of this project

3.7 Personal Reflection 
This project has achieved several practical applications and knowledge contributions, but there are still some imperfection and shortcomings.Based on the healthy city theory and sponge city theory, this project analyses the existing site resources, reconstructs the vibrant and diversified waterfront space of Huangpu River in Shanghai, and creates a space for residents’ waterfront experience and recreation, and achieves certain practical results.However,the project also has deficiencies and shortcomings, such as the lack of a survey of the local population prior to design due to time, manpower and financial limitations.For instance,On one hand, the project has not conducted a public evaluation of the existing waterfront space before design, to obtain the public's true views and sentiments about the current waterfront space.On the other hand, without interviews and questionnaires with local residents, it is difficult to understand their preferences and real needs for waterfront spaces.

4 Discussion 
4.1 Influence on Research
4.1.1 Contributions to Knowledge

(1)The project was carried out on the basis of adequate site investigation and pre-analysis, making the project design evidence-based.Through Location Analysis, Population density, Transport accessibility analysis and Traffic network analysis, we found that the project is located in a highly urbanised area, with a dense concentration of high-rise buildings, high population density and a well-developed transport network. However, the location lacks a vibrant outdoor green space, which is likely to affect the physical and mental health of the residents.Consequently, we may draw the conclusion that construct spaces to promote community interaction and recreation in this area is both practical and in keeping with the needs of the general public, helping to relieve some of the pressure caused by the high-density living environment. 
Therefore, the abundant pre-analyses make the project design evidence-based, which can provide a reference for other urban spatial planning and design projects.
(2)This project is based on the healthy city theory to reconstruct urban waterfront space, the design takes into account the dual needs of ecological environment and the residents’ physical and mental health , which can guide other similar urban space design.Firstly, the healthy city theory is ecologically beneficial , promoting ecological restoration and biodiversity conservation in waterfront spaces.（Beatley, 2011）.For instance,Vegetation restoration, wetland construction and natural shoreline design not only enhance the ecosystem service function of the area, but also effectively improve urban water quality（Tzoulas et al., 2007）.These eco-design strategies contribute to the creation of a more sustainable and resilient urban environment.
Furthermore, healthy city theory emphasises the positive impact of urban landscape design on the physical and mental health of residents. By providing open, natural environments, waterfront spaces promote physical activity and social interaction among residents, resulting in improved mental health（Maas et al., 2006）.In addition, the visual and sensory experience of the natural landscape has a significant restorative effect, further enhancing the quality of life and well-being of residents（Kaplan & Kaplan, 1989）.
In conclusion, the healthy city theory demonstrates its important value in enhancing the urban ecological environment and the physical and mental health of residents.

4.1.2 Trans-disciplinary Impact

By combining art with the disciplines of ecology and environmental psychology, the project has developed an interdisciplinary approach that can significantly contribute to the understanding and application of the fields.（Li et al., 2018）.For example, in urban waterfront space design projects, art can be integrated into the design as an aesthetic element, and ecosystem services can be enhanced through eco-art installations（Xie et al., 2020）.In addition, environmental psychology applied in the design can optimise spatial layout and landscape elements ,so that promoting the health and well-being of residents.（Kaplan & Kaplan, 1989）.This interdisciplinary approach not only enhances the ecological benefits and aesthetic value of the waterfront space, but also promotes the health of the residents and community cohesion, thus realising multiple social and environmental benefits（Wang et al., 2019）.

4.1.3 Practical Applications
This urban waterfront space project applies sponge city technology, which is mainly based on Nature-Based Solutions(NBS) and Low Impact Development(LID) to enhance the hydrological regulating capacity and ecosystem service function of the city (Li et al., 2018).Specific techniques used in this project include rain gardens, infiltration paving, and wetland systems, which are effective in intercepting, purifying, and mitigating stormwater runoff, thereby reducing the risk of urban flooding and improving water quality (Zhang et al., 2020).In addition, the application of sponge city technology also emphasises the integration with landscape design to enhance residents' environmental awareness and community cohesion through the creation of multifunctional public spaces (Fletcher et al., 2015). This comprehensive design approach not only enhances the ecological and social benefits of waterfront spaces, but also provides a new path for sustainable urban development (Wang et al., 2019).

4.2 Future Directions
Future trends in landscape design for urban waterfront spaces will focus more on ecological sustainability, multifunctionality, social inclusiveness (Brown et al., 2018), as well as technological innovation and intelligent management (Li et al., 2020).Firstly, with the increasing climate change and urbanisation, the design concept of urban waterfront space will gradually turn to enhance ecosystem service function, water purification and biodiversity protection through Nature-Based Solutions (NBS) (Raymond et al., 2017).In addition, the waterfront spaces will be designed as multi-functional and vibrant public areas incorporating a variety of leisure, recreational, cultural and educational uses to satisfy the needs of different populations and promote social interaction and community cohesion (Wang et al., 2019).Finally, AI technologies will also play an essential role in the regeneration of urban waterfront spaces, which will improve the efficiency of space utilisation and environmental quality (Li et al., 2020).

5 conclusion 
5.1  Summarizing the key results of project 
This project take the Huangpu River waterfront space in Shanghai,China as a case study,the theories of healthy city and sponge city are applied to the re-construction and optimal design of urban waterfront spaces.The project will restore the ecological river channel and ecological wetland.On the other hand, to reconstruct the vibrant and diversified waterfront space of Huangpu River in Shanghai, and create a space where residents can have waterfront experience and recreation.

5.2 Evaluating the impacts and limitation of projects
This research will make contributions to knowledge and practical applications for reconstructing and optimizing landscape space in urban waterfront spaces in other cities.In particular, the application of sponge city and healthy city concepts in the remodeling of urban waterfront spaces. However, this project still exist some limitation,for instance,the project has not conducted a public evaluation of the existing waterfront space before design, to obtain the public's true preferences and sentiments about the current waterfront space.

5.3 Proposing avenues for future research or enhancements
Public participation in mapping and design can be added to future urban waterfront renewal and renovation projects. On one hand, public evaluation of existing waterfront spaces can be carried out to obtain the public's view of the current situation and the evaluation of different characteristics spaces. On the other hand, interviews and questionnaires will be conducted to understand local residents' preferences and functional requirements for waterfront spaces .Furthermore ,introducing and applying AI technologies to the design and management of projects in order to improve the environmental quality.
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