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Abstract. As a typical representative of high-density urban living environments worldwide,
it is of certain significance for Hong Kong to study the community planning for creating a
green and livable environment in high-density cities. This thesis takes the typical sustainable
communities in Hong Kong as a case to explore the design and optimization of green human
settlements in high-density cities. This research paper employs methods such as literature
research, case analysis, and comparative analysis. Through literature research and case
analysis, the study draws on experience to provide methods for the optimization and
renovation of high-density communities. The specific strategies include the greening design
of Hong Kong communities, the composite utilization of space, and sustainable concepts,
etc. By analyzing the optimization strategies for intensive and refined green living
environments, we look forward to applying sustainable community design in future.
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1. Introduction

In recent years, community sustainable development has received increasing attention, with many
scholars publishing related evidence for reference. Scholars have explored the sustainable
construction of high-density cities, affirmed the livability benefits of green communities for
residents, and proposed targeted design strategies. Current study offered a brand-new perspective for
creating sustainable communities to enhance social welfare and living conditions [1]. This research
takes the green, eco-friendly and sustainable communities in high-density cities as an instance to fill
the research gap in the optimization and renovation design of traditional communities.

This paper systematically defines the core connotations of high-density urban areas, sustainable
communities and green human settlement environments, and clarifies the interactive logical
correlations among the three research dimensions. Subsequently, it conducts an in-depth
investigation into practical construction and operational cases of green environmental development
in typical sustainable communities in Hong Kong. Based on the inductive analysis of high-density
urban community practices, the research formulates targeted design guidelines for the environmental
renewal and optimization of dense residential communities, which involve rational spatial layout
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planning, ecological landscape reconstruction, human settlement functional enhancement, and low-
carbon sustainable governance.

While Hong Kong's mature high-density community practices provide typical research references
and this paper proposes feasible optimization paths for dense residential renewal [2], significant
research gaps still exist in the renovation and optimization of traditional communities. There is a
lack of practical strategies that can be summarized from the aspects of green sustainable
development and humanistic livability. This research aims to fill such research gaps for enriching
the existing theoretical framework in this field.

2. Core concepts and applications

2.1. Core concept of high-density cities

Globally, as one of the highly developed cities, Hong Kong has a high concentration of population
density and urban building facilities. Compared with regular cities in other countries, the unique
population characteristics of Hong Kong create distinctive urban features. Under the context of high
population density, the city achieves efficient space utilization with limited resource endowments
[3]. From a practical perspective, traditional residential neighborhoods in high-density cities
typically suffer from compact spatial layouts, outdated supporting infrastructure, and insufficient
ecological development.

2.2. Theory and practical application of sustainable residential communities

At its core, a sustainable community pursues equilibrium across three dimensions: ecology, society
and economy. Distinct from conventional residential neighborhoods, it delivers full-spectrum
residential functionality while upholding environmental equity, resident self-governance and shared
public amenities. Economically, such communities are designed to sustain stable, long-term
operational viability.

In essence, the sustainable community represents a contemporary development paradigm for
residential neighborhoods, integrating ecological design, low-carbon operational systems, and
human-centered livability principles. Throughout its planning, construction, landscape
implementation and post-completion operation and maintenance, this model pursues coordinated
advancement of ecological gains, social value and residents' living quality, while prioritizing
harmonious coexistence between humans and natural spaces. Across the globe, numerous nations
have carried out long-term design and optimization practices for sustainable communities, such as
the Netherlands, Singapore, Japan, etc. Residents developed an emotional resonance with the
community environment in Hong Kong's high-density urban areas [4].

3. Case analysis of sustainable communities in Hong Kong

3.1. Typical sustainable communities in Hong Kong

Ngau Tau Kok Upper Estate in Hong Kong, a representative sustainable public housing
development, has earned wide acclaim among its residents [2] . This public rental housing complex,
engineered by the Housing Department, Hong Kong, fully aligns with sustainable development
principles. Designed with human-centric architectural and physical design theories, the estate
incorporates multiple merits including superior natural ventilation, eco-friendly layouts,
comprehensive communal amenities, and a closed-loop resource recycling system. This project fully
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demonstrates the three principles of sustainability and also realizes the concept of environmental
justice.

In addition to this, the Housing Department, Hong Kong, has purpose-built affordable public
rental estates for local residents. While delivering full functional support, the estate provides ample
communal recreational spaces. Furthermore, the development preserves the original architectural
fabric rather than pursuing full demolition and reconstruction, enabling rational reuse of existing
resources.

3.2. Current situation and challenges of eco-friendly community in Hong Kong

Nowadays, sustainable communities are becoming increasingly popular in Hong Kong. Eco-friendly
communities are not only elegant and livable, but also make outstanding contributions to the sound
development of the economy and the environment. For instance, the Le Pont by Shma Company
Limited is a classic sustainable community with a mid-to-high-end positioning. The residential
compound boasts comprehensive communal facilities suitable for residents of all age groups.
Meanwhile, its design adapts to the Tai Lam mountains by adopting three-dimensional design
strategies to deal with site height differences. Built with natural materials, the neighbourhood
features a nature-oriented living atmosphere that brings comfort and delight to residents.

However, constructing such residential districts demands substantial financial and resource
inputs, with relevant costs reaching a considerably high level. As one of the world's most expensive
housing markets, Hong Kong has to inject massive capital upfront to deliver human-centered,
sustainable residential design. Furthermore, constrained by high urban density, per capita land and
resource allocations remain severely restricted. As a result, well-designed and sustainable
communities are unaffordable. It is thus very difficult to achieve environmental justice.

4. Design, renovation and optimization strategies

4.1. Design and renovation of green community buildings and ecological landscapes

Green buildings constitute a core component of sustainable communities, as they deliver both
functional performance and ecological balance. Many researchers firmly believe that designing
buildings in a nature-friendly way will magnify the advantages, such as installing bird-proof signs
on the building's exterior to reduce bird injuries [5].

The secret of success of green building design lies not in blind over-planting, but in implementing
site-specific arrangements, then rational plant allocation based on actual demand. A typical example
is street tree selection: planners ought to adopt varieties that integrate ornamental value and practical
functionality. When it comes to herbaceous vegetation, priority can be given to evergreen or
seasonally flowering species, with low-allergen plant types preferred wherever feasible.

In addition, greening design complies with standard planting spacing and location requirements.
In this way, the plants better play the ornamental role of each and absorb nutrients to avoid
competing with other plants.

4.2. Optimize traditional communities into sustainable strategies

Pre-evaluation of traditional communities serves as a necessary procedure prior to sustainable
community regeneration. Community renovation proceeds on the basis of qualified assessment
outcomes. Innovative renewal strategies are applicable under the premise of preserving original
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neighborhood features. Such preservation-oriented renovation modes facilitate resource recycling,
alongside the reduction of construction expenditure and resources waste.

A core priority in traditional community regeneration lies in realizing environmental justice and
securing recognition and consent from local residents. This constitutes the social pillar of
sustainability's three foundational dimensions. Since residential districts are developed primarily to
serve inhabitants, human-centric design stands as an underlying core principle—one frequently
overlooked in practical planning [6].

Government authorities and relevant departments conduct rigorous oversight over project
execution and tailor policies to local realities, so as to avoid uniform rigid measures that lead to the
tragedy of the commons. By abandoning the outdated extensive flat renovation model, refined three-
dimensional design unlocks underused spaces within communities. Development can pivot toward
restoring and rebuilding holistic community ecosystems. Building an ecological circulation
framework for sustainable communities brings improved long-term ecological gains.

5. Conclusion

Targeting high-density urban contexts, this paper centers on Hong Kong's sustainable communities
to deliver systematic analysis and optimization research on eco-sustainability of compact urban
neighborhoods. Findings demonstrate conventional community greening fails to align with demands
of green sustainable development in dense cities. Renovation of older residential blocks via refined,
intensive and systematic spatial design correlates with elevated resident well-being as well as high-
level ecological development.

The study bears notable limitations. Constrained by objective conditions, the analysis draws
support exclusively from documentary data, without complementing field observation and firsthand
surveys. Geographical boundaries also restrict the research scope: the discussion focuses merely on
Hong Kong cases, whilecross-city comparative analyses of sustainable communities in other regions
remain insufficient.

Prospective research avenues lie in renewing established neighborhoods into eco-conscious
sustainable districts. Follow-up exploration into such community transformation carries potential for
advancing residents' ecological awareness, humanistic comfort and residential experience within
high-density urban settings.
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